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O3IPJIEYHIIJIEP/ PASPABOTUYUKHW/ DEVELOPERS:

Kysen6aeB b.A. — kadenpa meHrepyrici, punocodus nokrops! (PhD)

KysenbaeB b.A. - 3aBenytomnuii kageapoii, noktop duiocoduu (PhD)

Kuzenbaev B.A. - Head of Department, Doctor of Philosophy (PhD)

Maynenos K.C. - kadenpa mexrepymrici, PhD gokropsr;

Maynenos K.C. - 3aBenyromuii kageapsl, 1oktop PhD;

Maulenov K.S. - Head of Department, PhD;

bwxkanosa O.U. — BKE kadenpacslHbIH aFa OKBITYIIBICH], MATUCTP;

bmwxkanosa O.U. — crapmuii npenoaasarens kadeapsr [10, maructp;

Bizhanova O.1. — Senior Lecturer of the Software Department;

babynoBa I'. A. - AKnapatThIK Xyiienep KadenapachHbIH aFra OKBITYIIBICHL, MAarucTp;
baGynosa I'.A. - cTapmii npenonasarens kadeapsl HHOOPMALIMOHHBIX CUCTEM, MATUCTP;
Babulova G.A. - Senior Lecturer of the Department of Information Systems, Master;
XKapneiracoa 2.3. — maTemaTuka xoHe ¢usnka kadeapachIHbIH aFa OKBITYIIBICH], MATUCTP;
XKapasiracosa D.3. — crapmii mpenoaBaTenab Kageapsl MaTeMaTHKH U (PU3UKH, MATHCTD;
Zharlygasova E.Z. — senior lecturer of the Department of Mathematics and Physics, Master;

XKapmaramberoa [.O. — OarnmapiaManblK KaMTaMachl3 €Ty KaQeApachlHbIH ara OKBITYIIBICHI,
MarucTp;
XKapmaramberoa [.O. — crapmmii mnpemogaBaTenb Kadenpbl MPOrpaMMHOTO OOECTICUeHHS,
MarucTp;

Zharmagambetova G.O. — Senior Lecturer of the Software Department, Master;

HyHckuit M.M. — MaTemaTuka >xoHe Qu3HKa KaQeIpacblHbIH aFa OKbITYLIBICHI, MATKCTP;
Hyuckuit M.M. — crapmmii npenojgaBareib Kageapbl MaTeMaTUKA U PU3UKH, MATHUCTD;
Dunsky M.M. — senior lecturer of the Department of Mathematics and Physics, Master;
Hyprenbauna A.E. — MaTematuka sxoHe ¢u3nka kadeapachlHbIH aFa OKbITYIIBICHI, MATUCTD;
Hyprensnuna A.E. — crapumii npenoaBatens kageapbl MaTeMaTUKH U (GU3UKU, MarkCTp;
Nurgeldina A.E. — senior lecturer of the Department of Mathematics and Physics, Master;
Kapues H.B. — «Nasa technology» JKIIIC nupekTopbIHBIH OpbIHOACapHI,

Kapues H.B. — 3amecturens nupekropa TOO «Nasa technology» ;

Kartsev N.V.— Deputy Director of "Nasa technology" LLP;

by6noB U.C. — «Okcnept» KT XIIC nupexTopsl;

by6nos 1.C. — qupextop TOO I'K «Dxcnept» ;

Bubnov I.S. — Director of GK «Expert» ;

PeimanoBa P. M. - "KP Crparterusuiblk xocnapiay >xoHe pedopmanap areHTTirinig Kocranaii
00J1bICH OOMBIHIIA ¥ATTHIK CTATHCTHUKA OrOpochl enapTaMenTi "PMM GaciibIChIHBIH OpbIHOACApHI;
PeimanoBa P.M. — 3amectutens pykoBoautens PI'Y  «/lemaprameHT O10po HaIMOHAJIBHOU

CTaTUCTUKM areHTCBa IO CTpaTernyeckomy mianuposanuto U pedpopmam PK mo Kocranaiickoit
o0macTm»,;

Ryshchanova R.M. — Deputy Head of the RSU "Department of the Bureau of National Statistics of
the Agency for Strategic Planning and Reforms of the Republic of Kazakhstan in Kostanay region™;
Hupkcen A.A. — «PemObITexnuka» JKIIC aupektopsr;

Hupkcen A.A. — qupektop TOO «PemObiTexHuKa», Kocranaii;

Dirksen A.A. — Director of LLP «Rembytexhnikay;

[TonkoB B.A. — 6B06102 AxnapartsIk xyienep bbb 2 kypc ctynenTi,

[TonikoB B.A. — cryaent 2 kypca OIl 6B06102 NudopmManinoHHbIE CUCTEMBI;

Popkov V.A. — 2nd year student EP 6B06102 Information systems;

Muxkanayckac J[.A. — 6B06103 AxmapaTThIK TeXHOJOTHsUIap *koHE podoTtorexHuka bbb 3 kypc
CTYICHTI,

Muxkamayckac J[.A. — crygear 3 xypc OIl 6B06103 WudpopMannoHHbIE TEXHOJOTHH |
pPOOOTOTEXHHKA,

Mikalauskas D.A. — 3rd year student of the EP 6B06103 Information Technology and Robotics;
@nopuna T.A. — 6B05401 Maremaruka bbb 4 kypc crynenri;



®nopuna T.A. — crynentka 4 kypca OIl 6B05401 Maremaruka

YCBIHbLJI/IbI/ PEKOMEHJAOBAHO/ RECOMMENDED:

barnapnamanslk KaMTamMachi3 ety Kadeapa OThIpbIChIHIA KapacTeIpbuisl, 17.04.2025 Ne 4 xatTama
Paccmotpena Ha 3acenannu kadeapbl IporpaMMHOro oodecnedeHus, mpotokon Ne 4 ot 17.04
2025r.

Considered at a meeting of the department software, protocol No. 4 dated 17.04.2025 y.

OKy omicTeMenik KeHeCiHiH menriMiMeH YChHbULIbI, 28.05.2025 k. Ne 3 xatTama
PexomennoBana perienueM Y 4e0HO-METOAMYECKOTO coBeTa, mpoTokos Ne 3 ot 28.05.2028 r.
Recommended by the decision of the Educational and Methodological Council,

Protocol No. 3 dated 28.05.2025y.

FrutbiMu keHeciHiH menriMiMeH YehbHbUIIBL, 2025 k. 28.05 Ne 6 xaTTama
PexomennoBana pemieHueM Y4eHoro coera, npotokos Ne 6 ot 28.05.2025 r.
Recommended by the decision of the Academic Council,Protocol No. 6 28.05.2025y.

Keneci KyxxkaTTap HerisiHge skacajbl:

- JKoraper OimiMm OepyAiH MEMIJICKETTIK OKallblFa MIHJETTI cTaHmaptel, Kaszakcran
PecriyOnukaceiabiH, FrutbiM skoHe kofapbl OinmiM MuHHCTpiHIH 2022 xbutFbl 20 mingeneri Ne 2
OyiipbirsiMen Oekitiiares (22.04.2025 . e3repictep MEH TOJIBIKTHIPYJIAPMEH);

- OJeyMEeTTIK OpINTEeCTIK MEeH JJIEyMETTIK JKOHE €HOEK KAaThIHACTapbhlH peTTey MKOHIHAET]
pecnyONUKaNbIK YII aKThl KOMUCCUSHBIH 2016 XpUtFbl 16 Haypb3garbl OEKITIITeH YJITTHIK
OUTIKTLIIK meHOepi;

- AKMapaTThIK TEXHOJIOTHSJIAP CaJlaChIHJIAFbl CajalbIK OUTIKTUIIK mIeHOepl. ONeyMeTTIK 9pINTEeCTIiK
KOHE QJIEYMETTIK JKOHE €HOEK KaTbIHACTapblH PETTEY >KOHIHJErl callalblK KOMUCCHSHBIH 2019
KBLUTFBI «29y» mrinaeneri Ne 102-XT xarramackIMeH OeKITUITEH;

- ")Kacanapl MHTEIUIEKT  KOCBIMIIAJapbhlH  a3ipaey"  kocibum  cranzaptel. Kasakcran
PecniyOnukaceiabig "Atamexen" ¥nTTeiK Kocinkepiep nanatacsl backapMa TeparachblHbIH MIHIETIH
aTkapywslHbIH 05.12.2022 . Ne222 GyiipsirbiHa Ne 17 KocbImina;

- "IoT xyitenepin a3ipiney" kociou cranmaptel. Kazakcran PecyOnukaceiabiH "ATamekeH" ¥JITTHIK
Kacinkepnep manaracel backapma TeparachlHBIH MiHJETIH aTKapywmblHbIH 05.12.2022 x. Ne222
OyiipbirbiHa Ne 15 KochIMIIIa;

- "barapnamanslK KaMTaMachl3 eTyi TecTiiey" kaciou cranaaptel. Kazakcran PecryOiankachiHbIH
"ArtamekeH" ¥ntThiK Kocimkepnep mamaracel backapma TeparachblHBIH MIHAETIH aTKApYLIBIHBIH
05.12.2022 sx. Ne222 OyiipbirbiHa Ne 22 KochIMInIa,

- "AknmaparTelK Kayincizmik" kociom cranmapTel. Kazakcran PecmyOmmkachiHeiH "ATamekeH"
¥Yarreik Kocinmkepniep nmanaracel backapma TeparachlHBIH MiHAETIH aTKapymbiHbH 05.12.2022 x.
Ne222 Gyiipeirbia Ne 3 KochiMIIIa,

- "Xy#enik xoHe KenuliK oKiMIIiIeHaipy" kocidum cranmapthl. Kazakcran PecrnyOnukachlHBIH
"ArtamekeH" ¥nTThiK Kocinkepnep mamaracel backapma TeparachblHBIH MIHAETIH aTKApYLIBIHBIH
05.12.2022 sx. Ne222 OyiipeirbiHa Ne 9 koceimIa,

- "Barmapnamanblk jkacakTama jKacaylibuiap >KoHE web KoHe MYJIbTUMETUSUIBIK KOChIMIIaIap/abl
TecTiyiey OoiiblHIIa MamaHjap" kociOm cranmapTel. Kasakcran PecmyOnukaceinbiH "ATamexeH"
¥YarTeik Kocinmkepnep manaracel backapma TeparachIHBIH MIHACTIH atKapymibiHBIH 05.12.2022 k.
Ne222 Oyiipeirpina Ne 2 KOCBIMILIA;

- "barmapmamanblk KamMTaMachl3 eTyAl  cydemengey" kociom  ctanmapthl. Kasakcran
PecniyOnukaceinbiz "Atameken" ¥ntThIK Kacinkepnep nanatacel backapma TeparachIHbIH MiHIETIH
aTkapymbiHbIH 05.12.2022 k. Ne222 OyiipsirsiHa Ne 20 KocbIMIIIa,



- "DneKTpoOHUKaHBl TEXHUKAIBIK cyhemenaey' kociou cranmapthl. Kazakcran PecmyOnmkachiHbIH
"AramekeH" ¥ntTeiKk Kocimkepnep mamaracel backapma TeparachlHBIH MIHJICTIH aTKApYIIBIHBIH
05.12.2022 k. Ne222 oytipsirbiHa Ne 26 KOCBhIMIIIA,

- "barmapnamainblK KaMmTamMachl3 eTyIl CyHemenjieyai KaMramachl3 eTy"KociOM CTaHIapThl.
Kazakcran PecnyOnukaceiabiH "ATamekeHn" ¥Yartelk Kocimkeprmep manmaracel  backapma
TeparachIHBIH MiHETIH aTKapybiHbH 05.12.2022 k. Ne222 OyiipeireiHa Ne 5 KochIMINIa,

- "barmapiamaniblk KamMTamMachl3 eTyai a3ipiey" kociou cranaapthl. Kazakcran PecryOnukachiHbIH
"AramekeH" ¥YntTeiKk Kocimkepnep mamaracekl backapma TeparachIHBIH MIHACTIH aTKAPYIIBIHBIH
05.12.2022 >x. Ne222 OytipsirbiHa No 7 KOCBIMIIIA,

- Kazakcran Pecniyonukaceiaaars "loT-maman"kaHa KocinTep MEH KOMOTEHIUSIIAP ATIACHL.

- Kazakcran PecnybOnukaceingarsl "mepudepusuiblk ecenteyiepain MHxeHep-TexXHoMorsl" jkaHa
KOCITEep MEH KOMITTEHITUSUIIAP aTIIachl.

Pa3paGorana Ha OCHOBaHHMH CJIeAYIOIIHMX JOKYMEHTOB:

- T'ocynapcTBeHHbIN 00111€0053aTeNbHbBIN CTaHAAPT BBICIIEr0 00pa30BaHUs, YTBEPKACH MPUKA30M
MunucTpa Hayku U Beiciiero oopazoBanust Pecniyonuku Kazaxcran ot 20 urons 2022 roma Ne 2 (¢
WU3MCHEHUSIMU | JIoNOTHeHusMH oT 22.04.2025 1.);

- HamumonanpHas paMka KBaIM(UKAIMKA, YTBEp)KIEHHAas MpoTOoKosoM oT 16 mapra 2016 roma
PecnyOnmkaHCcKO TpeXCTOPOHHEH KOMHCCHEH TO COIMAaTbHOMY HMapTHEPCTBY U PETYIMPOBAHUIO
COLIMAJIbHBIX U TPYJOBBIX OTHOILICHUM,

- OrpacneBast pamka kBanupukamuii B chepe MHpopManMoHHBIE TEXHOJOTHH. Y TBEP)KACHA
npotokosnioM oT «29» wuronst 2019 roma Ne 102-XT OrpacneBoil komuccuend Mo COIHATILHOMY
MapTHEPCTBY U PETYJIUPOBAHUIO COLIMAIBHBIX U TPYIOBBIX OTHOILIEHUH;

- Ilpodeccuonanbubiii cranmapr «Pa3paboTka NPUIOKEHUH HMCKYCCTBEHHOTO HHTEIJICKTay.
[Ipunoxenne Ne 17 k mnpuka3zy wucnonHstomero oo6s3anHoctu Ilpencenarens IlpaBnenus
HanuonaneHolt manatel npeanpuHuMmateneit PecnyOmuku Kazaxcran «Atameken» Ne222 ot
05.12.2022r;

- Ilpodeccuonanbubiii crangapt «Paspabotka IoT cuctem». Ilpunoxenune Ne 15 k mpukasy
HCIIOJIHSIOILETO 00s13aHHOCTH [Ipencenarens [IpaBnenus HanmonanpHoi ajaaThl
npennpuaumarenei Peciyonuku Kazaxcran «Atamexen» Ne222 ot 05.12.2022r;

- IIpodeccuonanphusiii ctannapt «TectupoBanue nporpaMmHoro odecrneuenus». [lpunoxenue Ne
22 k mpukaszy ucnonssouero odszanHoctu Ilpeacenarens IlpaBiaenus HanumonanbHO#M manaTsl
npeanpunumateneit Pecyonuku Kazaxcran «Atamexen» Ne222 ot 05.12.2022r,

- Ilpodeccuonanbubiii cranmapr «MHdopmanuonHas OezonmacHocTby». [Ipunoxkenne Ne 3
npukazy wucnoiHstomero o6s3anHoctu Ilpeacenatens IlpaBiaenuss HaumonanbHOM manaTel
npennpuHuMareneii Pecmyonuku Kazaxcran «Arameken» Ne222 ot 05.12.2022r,

- IIpodeccuonanphpiif ctanaapT «CHUCTEMHOE U CETEBOE aJAMUHUCTpHpoBaHue». [Ipunoxenne Ne
9 k mpukazy wucnonustomero obs3anHoctu Ilpencenarens IlpaBnenuss HanmonansHOW mnasiaThl
npeanpuanmatenei Pecyonuku Kazaxcran «Atamexen» Ne222 ot 05.12.2022r,

- Ilpodeccuonanbublii cranaapt «Pa3paboTyrKy MPOrpaMMHOT0 00ECIIEUYSHHSI U CIIEIIUATIMCTHI 110
tectupoBannto WEB © MynpTUMenuitHbIX mpwinoxeHui». I[lpunoxkenume Ne 2 k mpukazy
HCIIOJIHSIOILETO 00513aHHOCTH IIpencenarens [IpaBnenus HaumonansHou MayxaThl
npennpuaMareneii Pecyommkn Kazaxcran «Atameken» Ne222 ot 05.12.2022r;

- Ilpodeccuonanbublii cranaapt «ConpoBoXkIeHHE NMporpaMMHOro obdecrneueHus». [punoxenue
Ne 20 k mpuxkazy ucnonssmomero oodszannoct [Ipeacenarens [Ipasnenus HanumonanbHoOW nanaTel
npennpuHuMareneii Pecmyonuku Kazaxcran «Atameken» Ne222 ot 05.12.2022r,

- IIpodeccnonanpHbiil cTanAapT « TeXHUYECKOE COMTPOBOXKIACHUE dIEKTPOHUKNY. [Ipunokenue No
26 k mpukaszy ucnonssomero odszannoctu Ilpencenarens I[IpaBnenuss HannonanbHOM manaThl
npeanpuanmateneit Pecyonuku Kazaxcran «Atamexen» Ne222 ot 05.12.2022r,

- Tlpodeccuonanbuplii cranaapt «OdecreueHne CONpOBOXKICHHUS MPOTPAaMMHOTI0 00eCIICUeHUS.
[Ipunoxkenne Ne 5 k mnpukazy wucnoiHstomero oos3anHoctn I[lpencenarens IIpaBnenus
Hammonanenodt manatel npeanpuHuMmateneit PecnyOmuku Kazaxcran «Atameken» Ne222 or
05.12.2022r,



- IIpodeccuonanpHsiii cranaapt «Pa3zpadoTka mporpamMmHoro obecrieueHus». [Ipunoxxerne Ne 7 k
npuka3y wucnojuswoomero oo6szanHoctu Ilpeacenarenss Ilpasnenuss HanumoHnanbHOW mayiaThl
npeanpuaumatenei Pecyonuku Kazaxcran «Atamexen» Ne222 ot 05.12.2022r,

- Atnac HOBBIX npodeccuii u komnreHnuid B Pecnyonuke Kazaxcran «loT-cneruanucty.

- Atnac HOBBIX mpodeccuii u komnreHiuii B PecnyOnuke Kazaxcran «MHxeHep-TeXHOIOT
nepudepuiiHbIX BHIYUCICHHIN).

Developed on the basis of the following documents:

- The State mandatory standard of Higher Education, approved by the Order of the Minister of
Science and Higher Education of the Republic of Kazakhstan dated July 20, 2022 No. 2 (with
amendments and additions dated 22.04.2025);

- National qualifications framework approved by the protocol of March 16, 2016 by the Republican
tripartite commission on social partnership and regulation of social and labor relations;

- The industry qualifications framework in the field of Information technology. Approved by
Protocol No. 102-HT dated July 29, 2019 by the Industry Commission on Social Partnership and
Regulation of Social and Labor Relations;

- Professional standard "Development of artificial intelligence applications”. Appendix No. 17 to
the order of the Acting Chairman of the Board of the National Chamber of Entrepreneurs of the
Republic of Kazakhstan "Atameken™ No. 222 dated 05.12.2022;

- Professional standard "Development of 10T systems". Appendix No. 15 to the order of the Acting
Chairman of the Board of the National Chamber of Entrepreneurs of the Republic of Kazakhstan
"Atameken" No. 222 dated 05.12.2022;

- Professional standard "Software Testing". Appendix No. 22 to the order of the Acting Chairman
of the Board of the National Chamber of Entrepreneurs of the Republic of Kazakhstan "Atameken™
No. 222 dated 05.12.2022,

- Professional standard "Information Security". Appendix No. 3 to the order of the Acting Chairman
of the Board of the National Chamber of Entrepreneurs of the Republic of Kazakhstan "Atameken™
No. 222 dated 05.12.2022,

- Professional standard "System and network administration”. Appendix No. 9 to the order of the
Acting Chairman of the Board of the National Chamber of Entrepreneurs of the Republic of
Kazakhstan "Atameken™ No. 222 dated 05.12.2022,

- Professional standard "Software developers and specialists in testing WEB and multimedia
applications”. Appendix No. 2 to the order of the Acting Chairman of the Board of the National
Chamber of Entrepreneurs of the Republic of Kazakhstan "Atameken" No. 222 dated 05.12.2022;

- Professional standard "Software maintenance”. Appendix No. 20 to the order of the Acting
Chairman of the Board of the National Chamber of Entrepreneurs of the Republic of Kazakhstan
"Atameken" No. 222 dated 05.12.2022,

- Professional standard "Technical support of electronics”. Appendix No. 26 to the order of the
Acting Chairman of the Board of the National Chamber of Entrepreneurs of the Republic of
Kazakhstan "Atameken" No. 222 dated 05.12.2022,

- Professional standard "Software maintenance support”. Appendix No. 5 to the order of the Acting
Chairman of the Board of the National Chamber of Entrepreneurs of the Republic of Kazakhstan
"Atameken" No. 222 dated 05.12.2022,

- Professional standard "Software Development”. Appendix No. 7 to the order of the Acting
Chairman of the Board of the National Chamber of Entrepreneurs of the Republic of Kazakhstan
"Atameken" No. 222 dated 05.12.2022,

- Atlas of new professions and competencies in the Republic of Kazakhstan "loT specialist”.

- Atlas of new professions and competencies in the Republic of Kazakhstan "Engineer-technologist
of peripheral computing™.
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Binim Oepy 0araap/iaMacbIHbIH NACTIOPTHI
IHacnopTt o0pa3oBaTebHOI IPOrpaMMBbl
Passport of the educational program

BBB koabl :xoHe aTaybl/
Kon u nazpanue OIl/
OP code and name

6B06104 Computer science
6B06104 Computer science
6B06104 Computer science

Bisim Oepy cajiacbIHBIH KOAbI
JKIHe KiKkTesyi/

Koa u kiaccugukanus
obnactu odpazoBanus/

Code and classification

the field of education

6B06 AKnapaTThIK-KOMMYHHUKAIUSUIBIK TEXHOJIOTHsIIAp/
6B06 NHbopManimoHHO-KOMMYHUKAIIMOHHBIC TEXHOJIOTUN/
6B06 Information and communication technologies

[Jasipjiay 0aFbITBIHBIH KOAbI
MeH KikTeyi/

Koa u kiaaccugukanus
HamnpaBJICHUSA HOI[FOTOBKH/
Code and classification
areas of training

6B061 AknapaTThlK-KOMMYHHKAIUSIIBIK TEXHOJIOTHsLIIAP/
6B061 NudopmanmoHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH/
6B061 Information and communication technologies

Binim Gepy 0arnapaamasnapsl
TOOLI/

I'pynna oGpa3oBarebHBIX
nporpamm/

Group of educational
programs

B057 AkmapatrThIK TexHOJOTHsIIAp/
B057 NudopmanmoHHbIC TEXHOTOTHH/
B057 Information technologies

Binim Bb Typi/ Bun OIl/ EP
type

JKauna/ HoBast/ New

BBEXCK 0oiibIHIIIA TeHTeli/
Yposens no MCKO/
ISCED level

BBXCIII/ MCKO/ ISCED 6

YBIII oojibiHmIa qeHreiii/
Yposennb no HPK/ NQF level

YBI1I/ HPK/ NQF 6

CBIII GoiipiHIIa AeHreii/
Yposennb no OPK/ ORK level

CBIII/ OPK/ ORK 6 (6.1)

bbb aiipbikuia
epekieaikTepi/
OT1ianuuTebHbIE
ocooennoctu OI1 / EP
distinctive features

Kocaumnomael/ sy nurutomuasi/ Double diploma

MyreaekTiri 0ap anamaap
ywin BB xone EBK icke
achIpy miapTrapsi /

YcaoBus peanusanuu OIT
OJId JIUI ¢ THBAJIUJAHOCTHIO 1
ooI1/

Conditions for the
implementation of EP for
students with disabilities and
special educational needs

Myregextiri Oap OuTiM amymsliapablH OuTiM Oepy mpoueciH
KaMTaMachl3 €Ty YIIiH YHUBEPCUTETTIH aKaJIeMUSUIBIK casicaTblHA
colikec moHAEPIH ( OapiBIK MOIYJIbIASPAIH), MPaKTHKAIAPIbIH
KOHE KOPBITBIHIBI aTTECTaTTay PACIMAEPIHIH TOpTIOl TOJBIK
CakKTanajbl.

"MyrenekTiri 6ap O11iM anymblIapAbIH TOH I UTePYIHIH apHaiibl
maptrapbl"  OOWBIHIIA MYTeNeKTiri 0ap ajgaMjap YIIiH >KoHE
EBb 6eiiimaey bb apranran KocbIMIa OeiMiH €Hri3y apKbUIbI
OKy JKYMbIC OarmapiamanapbiH (cuiutadycTapibl) — o3ipiey
apKbUIBI 1CKE aChIPbUIAIBI.

Jlnst obecnieueHust 00pa3oBaTEIHLHOTO MPOoIlecca O0YJArOIIUXCS C
uHBAUIHOCTEI0O M OOIl mMONHOCTBIO COXpaHSAETCA MOPAJIOK
JUCHUIUIMH  (MOAynel), MNpakTHK M TMPOLEAYpbl HTOrOBOM




aTTeCTallid B COOTBETCBUHU C AKaJIEMHYECKOM IMOJUTUKOMN
YHUBEPCUTETA. Hns  mun ¢ wmaBanmupgHocthio u  OOII
amantannonnas OIl peamusyercs uepe3 paspaboTky PabGoumx
y4eOHBIX  mporpamMMm  (cHutabycoB)  IyTEM  BKJIIOUCHUS
AOMOJIHUTCIIBHOI'O pasjciia «CHGLII/IaHLHbIe YCJI0BUA OCBOCHUA
JTUCIUTITUHBI 00y4YaromuMHCs ¢ HHBATHIHOCTHI0 1 OOI»).

To ensure the educational process of students with disabilities
and special educational needs all courses (modules), practices
and procedures of the final certification in accordance with the
Academic Policy of the University. The adaptation of the EP is
implemented for persons with disabilities and special educational
needs through the development of working curricula (syllabuses)
by including an additional section "Special conditions for
mastering the course by students with disabilities and special
educational needs").

OKbITY HBICAHBI/
®opma o0yuenus/
Form of study

Kynaisri/ Ounoe / Full time

Oky Mep3imi/ Cpok
ooyuenns/ Training period

4 w1/ 4 ronal 4 years

OKpITY TijTi/ SI3bIK 00y4eHus1/
Language of instruction

OpBIC, Ka3akK, arbUIIIBIH/ PYCCKUM, Ka3axCKHM, aHTJIUHCKHiA/
russian, kazakh, english

Kpeaut kesemi/
O6beM kpeauTOB/
Loan volume

AxkanemMusuIbIK Kpeaut 240/
AxkageMu4eckux Kkpeauto 240/
Academic credits 240 ECTS




TYJEK MOJEJII/
MOJEJIb BBIITYCKHUKA/
GRADUATE MODEL

Binim 0epy 0arnapaamaceinbIH MakcaThbl/ Lesns o0pa3oBarebHON mporpaMmbl/
The purpose of the educational program

BarmapinamachlHBIH MakcaThl OaFaapiiaMasbiK-annapaTThIK Kypalaap/sl TaliayFa, skodanayra KoHe
o3ipJeyre, aKnaparThlK TEXHOJOTHSIIAPAbl KbI3METTIH 9PTYPJIi callajapblHa HHTETpaAIUsIIayFa )KOHE
JKacaHAbl HWHTCJIIJICKT IICH pOGOTOTGXHI/IKa CHUAKTBI JKaHa TCXHOJIOTHAIIAPD MCH HWHHOBAIUAJIBIK
HIenriMaepai eHrizyre KabineTTi xorapsl OUTIKTI MaMaHaapAbl Aaspiay 0ojbin Tadbuiaasl Llenbio
06pa30BaTeHBHOfI IMporpaMMmsbl ABJIACTCA MOATOTOBKA BBICOKOKBaJ]I/I(bI/ILII/IpOBaHHBIX CIICIINAJINCTOB,
CIIOCOOHBIX K aHajgu3y, NPOCKTUPOBAHHIO M pa3pabOTKe MPOTrpaMMHO-aNIapaTHBIX CPEICTB,
HHTCIrpauu I/IH(i)OpMaIII/IOHHBIX TEXHOJIOTUH B pa3jindHbIC C(l)epbl ACATCIBHOCTH W BHCAPCHUIO
HOBEHUIINX TEXHOJIOTHH U MHHOBAIIMOHHBIX peH.IeHPIfI, B TOM 4YHCJIE TaKHX KakK I/ICK}’CCTBGHHLIﬁ
MHTEIUIEKT U poboToTexHuka / Doing so may cause the device to become unstable and may result in
fire or electric shock, the integration of hardware technology and the integration of intelligence and
robotics into the workplace is not only a matter of technology but also a matter of innovation..

Bepinerin gopexe/ Ilpucyxnaemas crenenb/ Awarded degree

«6B06104 Computer science» Oumim Oepy  Oarmapiamackl  OOWBIHIIA — aKMapaTThIK-
KOMMYHUKAIMSUTBIK ~ TEXHOJOTHSIAp  CalachiHbIH  OakanaBpel / bBakamaBp B obmactu
MH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI 1O o0pa3oBareibHO mporpamme «6B06104
Computer science» / Bachelor in Information and Communication Technology for the educational
programme "6B06104 Computer science"

Maman saya3biMaapbinbIz Tiz0eci/ Ilepedyens nosknocreit mo OIN/ List of positions on OP

Xacanapl MHTEIIEKT WHXKEHepl, KoyigaHOanel OarnapiamMaliibl, >KacaHJbl HMHTEUIEKT MaMaHBbI,
oynrtel 10T >xyienepinin umxeHepi, 0T >xylenepiHiH OarnapiamaiblK >KacaKTama HHXKEHepI,
OarmapiiamMaliblK JKacakTama Jau3aiiHepi, OargapiiaMaliblK JKacaKTama WHXKEHEpl, aKmapaTThIK
Kayilci3mik MaMaHbl, >Kelmi okimirici, OaFmapiamanblK >Kacakrama Jau3aiiHepi, MoOumbai
KOCBIMITIAJIAP/IBI JKAcaylibl, KOJlaHOajmap/bl TECTUIEYy MaMaHbl, OaraapiaMaiblK >KacaKTaMaHbI
cyilemenjey MaMaHbl, aKT ayJuTOp, SJIEKTPOHMKA MH)KEHepi, OarnapiaMaiblK KaMTamachl3 €Tyl
cyiiemenzey KeHiHAEri MamaH, OarmapiaMmaiblK jkacakrama skacaymbsl, DevOps-umxkenep*, 10T
MaMaHbI*/

WNuxeHep 1O HCKyCCTBEHHOMY HWHTeIeKTy, llporpammuct npunoxenud, Cneuuaiuct Mo
UCKYCCTBEHHOMY HHTeueKkTy, Mmxenep obmaunbix IoT cucrem, Muxkenep-nporpammuct loT
cucreM, JluzaiiHep mnporpaMMHoro obtecneuenusi, HWuxenep-nporpammuct, Crenuaiuct 1o
nHpopManMoHHO Oe3omacHocTH, CeTeBoil aaMHUHUCTpATOp, IIPOEKTHPOBIIMK MPOTrPaMMHOIO
obOecneuenus, Pa3paOoTunk MOOUIBHBIX mpwiIoKeHWH, CHenuaaTucT MO0 TECTHPOBAHUIO
npunoxeHud, CrenuanucT Mo CONpOBOXKICHHUIO TporpamMmHoro obOecnedenus, MKT aymurop,
Wmxenep-anekTpoHuk, Pa3pabotumk mporpammuoro obecneuenusi, DevOps-umxkenep®, IoT-
crienuanucT*/

Artificial Intelligence Engineer, Application Programmer, Artificial Intelligence Specialist, Cloud
IoT Systems Engineer, 10T Systems Software Engineer, Software Designer, Software Engineer,
Information Security Specialist, Network Administrator, Software Designer, Mobile Application
Developer, Application Testing Specialist, Software Maintenance Specialist, ICT auditor,
Electronics Engineer, Software Maintenance Specialist, Software Developer, DevOps Engineer*,
0T Specialist*

*- Eckepry: %aHa KocITep MEH KY3BbIPETTED aTJachlHAaH MaMaHIBIKTap
*- [Ipumeuanue: nmpodeccuu u3 Atiaca HOBBIX Tpodeccuil 1 KOMITETeHIUH
*- Note: professions from the Atlas of new professions and competencies




Kacion kbp13mer 00bekTinepi/ O0beKkThI NpodeccHoHAIBLHOM e TeTbHOCTH/
Objects of professional activity

ABTOMATTBl JKOHE aBTOMATTAaHABIPBUIFAH JKyHenep; Oakpliay >koHE Oakpulay Kypajaaphl;
MaTCMaTHKAaJbIK, aJ'IFOpI/ITM,Z[iK, 6arz[apnaManbn< KOHC aKIapaTTbhIK KaMTaMacChbI3 €Ty, >Ko6aﬂay,
xKacay, KYWiH KeNTipy jKoHE Maijanany KoJIapbl MEH o/icTepi; OHIIpicTeri FhUIBIMU-OHIIPICTIK
CBIHAK;, 6aF,Z[apJ'IaMaJ'IBIK KaMTaMacCbl3 €Ty, C€CCIITCY TCXHHUKAChI KypaldapbIMCH )KO6aJ'IaYMeH,
OHJIIPYMEH JKOHE caylameH (Kypanaapabl OTKi3yMEH), COHAAi-aK aKmapaTThIK-TeXHOJIOTHSIIBIK
KBI3M€TTep,I[i ¥CbIHA OTBIPHIII, )I(YfleﬂiK HHTCTPAIUAMCH 0aiIaHbBICTEI OKOHOMMUKAJIBIK KBbI3MET
TYpJIEPIH  JKy3€re  achlpaThlH  KOCIOPBIHAAp MeH  yibiMaap/  ABTOMAaTHYecKHe U
ABTOMATH3WPOBAHHBIC CHUCTCMBI, cpe€acTtBa  yIpaBJICHUA u KOHTPOJIA; MaTeMaTH4C€CKOC,
QITOPUTMHUYECKOE, TMPOTpaMMHOE M HH(DOPMAIMOHHOE O00eCleYeHne; CIOoCcoObl M METOJbI
IIPOCKTUPOBaHWsA, IIPOMU3BOJACTBA, OTIAAKH W OKCIUIyaTallukd, HAYYHBIC HCCICAOBAaHUA U
IMPOU3BOJACTBCHHBIC UCIIbITAHUA B IMPOMBIIIJICHHOCTHU ; MMpECAIIprUATUA n opraHnusanuu,
OCYIICCTBIIAOINIUEC BHUIbL 3KOHOMHUYECKOM ACATCIIbHOCTH, CBA3aHHBIC C IIPOCKTHUPOBAHHCM,
MIPOU3BOJICTBOM W TOPTOBJICH (peanu3alueil CpelicTB) CPeACTBAMHU MPOTPAMMHOI0 OOECIIEUEeHHUS,
BBIYHCIUTEIbHOU TCXHHUKH, a TakKXC C CUCTEMHOI HHTeraHHeﬁ, C MOpcaAoCTaBJICHUCM
uHbOpMaIMOHHO-TeXHOoornYeckux ycayr/ Automatic and automated systems; control and
monitoring tools; mathematical, algorithmic, software and information support; ways and methods
of design, production, debugging and operation; research and production testing in industry;
enterprises and organizations engaged in economic activities related to the design, production and
trade (realization of funds) by means of software, computer technology, as well as system
integration, with the provision of information technology services

Kacion kb13met TypJiepi/ Buabl npogeccuonanbHoii gesateabHocTH/ Professional activities

OHJIIPICTIK JKOHE TEXHOJIOTUSJIBIK; SKCIIEPUMEHTTIK 3€pTTeyJiep; CEpBHUCTIK JKOHE JKeZel;
YHBIMIACTBHIPYLIBIIBIK JKOHE OacKapylIbUIBIK; MOHTaX/ay JKOHE ICKe KOCY; €Cell albIpbhICy XKoHe
xobamnay, [l oepy/ MIPOU3BOJCTBEHHO-TEXHOJIOTUYECKAS; AKCIIEPUMEHTAIILHO-
HCCIIEIOBATENBCKAs; CEPBUCHO-IKCILTyaTallMOHHAs; OPTaHU3aI[OHHO-YIIPABICHUYECKas; MOHTaKHO-
HaJaJ04Has;, pacueTHO-MPOeKTHAas;, oOpa3zoBatenbHas/ production and technological; experimental
research; service and operational; organizational and managerial; installation and commissioning;
settlement and design; educational

Kacion kbi3meTinin pynkuusiaappl/ @yHkunu npogeccunoHaNbHOI 1esiTeIbHOCTH/
Functions of professional activity

KOMIIBIOTEPIIIK KOHE pOOOTTAHIBIPBUIFAH JKyHelepre apHajiraH OaraapiaMalblK MOJYJIbIEp.l
o3ipyiey; KOMIIBIOTEPIIIK JKOHE pPOOOTTaHIBIPBUIFAH KYHeslepll TeKcepy JKOHE IKOHJEY;
OarapiiaMalibIKk MOJIYJIBACP/Il MHTETpalMsiayFa KaThICy; OaraapiiaMalblK jKacaKTaMaHbl ©3repTy/
pa3pa60T1<a MporpaMMHBIX MOﬂyHeﬁ IJIE KOMIIBIOTCPHBIX CUCTEM; TCECTUPOBAHUC H OTJIaAKa
KOMITBIOTEPHBIX CHCTEM; ydYacTHE B MHTErpalMd MPOTrpaMMHBIX MOAYJeH; MoauduKanus
nporpammHoro obecriedenue/ development of software modules for computer and robotic systems;
testing and debugging of computer and robotic systems; participation in the integration of software
modules; software modification

Kannsl KabaerTepi/ Oomme komnerenunu/ General competences

XK1 FpuipiMu xkoHe (QUIOCOPHSIIBIK TaHBIM SAICTEPIMEH TAaOMFU JKOHE OJIEYMETTIK oJeMli
FBUIBIMU YFBIHY MEH 3epjeliey il KaMTaMachl3 eTeTiH (Guiocodus Heri3aepiH OlTyMeH KallblTacKaH
JTYHUETAHBIMJIBIK YCTaHBIMAp HET131H/e KoplaraH O0JIMBICThI OaFaaiiibl,

KK2 Mudonorusinblk, MAIHH KOHE FBUIBIMU JYHUETAHBIMHBIH Ma3MYHbl MEH ©31HAIK
epeKUIeNiKTepiH TYCIHAIpen];

KK3 OneymeTTik *oHE OHIIPICTIK canaiapia OONbIN KaTKaH OapJIbIK Karaanaapra e3 OarachlH
oepeni;

KK4 KazakcTaHHBIH TapuXW AaMYbIHBIH HETI3T1 KE3CHJEPIH, 3aHABUIBIKTApbIH >KOHE ©31HIIK
epeKUIeNITiH TepeH TYCIHY JKOHE FhUIBIMH TaJJlay HET131HJIE a3aMaTThIK YCTaHBIMBIH TAHBITAIbI;
KKS Kazakctan Tapuxbl OKUFAJApBIHBIH CeOEnTepl MEH cajiapiapblH Tajaay YIOiH Tapuxu
CUNATTAYABIH 9/IiCTEPl MEH TOCUIIEPiH MakJaIaHabl;




XK6 Oneymerrany, cascaTTaHy, MOJCHHUETTaHY >KOHE ICHUXOJIOTHUSHBIH HeTi3ri OLTIMIH eckepe
OTBIPBII, TYJIFAAPaJIbIK, OJICYMETTIK JKOHE KOCiOM KapbIM-KATBIHACTBHIH OPTYPJIl CayajlapbIHIaFbI
XKaraainapapl Oaranansl;

JKK7 MWHrerpatuBTI NpoOIECTEpAiH 3aMaHayd OHIMI PETIHJAE OChl FBUIBIMAAP/BIH OLIIMIH
CHHTE3IEHII;

JKK8 HakTpl FBUIBIMIBI, COHAAW-aK OYKUI QJICYMETTIK-CasiCH KiacTepJil 3epTTEYiH FBUIBIMH
ozicTepi MEH TOCUIZepiH KOJIAaHAIbI;

KK9 e3iHiH agaMrepiiiik )oHe a3aMaTThIK YCTaHBIMBIH JTaMbBITa/Ibl;

KK10 KazakcraHIplK KOFaMHBIH KOFaMJBIK, ICKEPIIK, MOJEHHU, KYKBIKTBIK JKOHE DTHKAJIBIK
HOPMaJIapbIMEH JKYMBIC 1CTEH/I1;

KK11 XKeke xoHe kociOn Oocekere KaOUIETTUIIrH KopceTe/i;

KK12 Onemzae TaHbUIFaH KOFaMJIBIK-TYMaHUTAPIIBIK FHUIBIMIAD CaJachIHIAFbl OUTIMII MPaKTHKAIA
KOJIJIaHA/IbI;

KK13 OnicHama MeH Taiaayabl TaHIay bl )Ky3ere achlpabl;

K14 3eprrey HOTHKEIEPiH KOPBITHIHIBLUIAMIbI;

KK15 XKana 6imiMai cuHTE31€i1 )KOHE OHBI TYMaHHUTAPJIBIK KOFaMIBIK MaHbI3bI 0ap ©HIM TYpiHJe
YCBIHAJIBL;

KK16 Tyrraapanblk, MOICHUETAPATIBIK KOHE OHMIPICTIK (KOCINTIK) KapbIM-KaThIHAC MIHJCTTEPiH
HIelly YIUIiH Ka3akK, OpbIC KOHE IIET TULAEPIHAC aybI3Ila XKoHe jka30alia HpicaHa KOMMYHUKAIIUSFA
Tyceni;

KK17 I'pammaTukanblk OUTIM Kylecl HETi3iHIe TUIIIK JKOHE Ceiiley KypallapblH MaiianaHybl
XKY3ere achIpy; KapbIM-KaThIHAC JKaF/IaliblHa COMKEC aKImapaTThl TAIIAY,

KK18 KommyHuKanusara KaTbICYIIBUIAPIbIH 1C-9pEKETTePl MEH iC-opeKeTTepiH Oaranaiiibl;

K19 XKeke KpI3METIH/E aKMapaTThIK-KOMMYHHKAIUSUTBIK TEXHOJOTUSUTAPABIH dPTYPJIi TYpJICpiH:
MHTEPHET-PEeCypCTapbl, akmaparThl i37ey, caKTay, OHJeYy, KOpFay JKoHe Tapary >KOHIHAeTi OYJITTHI
YKOHE MOOMJIB]II CEpBUCTEP/I1 MaiifaiaHaIbl;

KK20 ©3iH-631 AaMBITy koHE MaHCANTHIK 6CYy YILiH eMip OOkl )keke O11iM Oepy TPaeKTOPUSACHIH
KYpY, A€HE HIBIHBIKTHIPY 9JICTEPl MEH Kypalgapbl apKbUIbl TOJIBIKKAHIbI QJI€YMETTIK HKOHE KOCINTIK
KBI3METTI KaMTaMachl3 €Ty YIIIIH cajayaTThl eMip calTbiHa OaFaapiaHajbl;

KK21 Ka3zakcTaH TapuXbIHBIH HETI3T1 3aHAbUIBIKTAPbIH, (UI0COMUAIBIK, 9JI€yMETTIK-CasICH,
HSKOHOMMKAJIBIK OHE KYKBIKTBIK OlTIM HETI3JepiH, Ka3akK, OpbIC JKOHE IeT TIAAEpIHJeri aybl3lia
MKOHe rka3z0allla HbICaH1aFbl KOMMYHHUKAaIMsIIap/abl O11e/11 )KoHE TYCIHE];

KK22 Hrepinren OimiMal e3repil  JKaTKaH oOJCYMETTIK-MOJCHHM JKaFmaiiapaa THIMII
QJIEYMETTEH/IIPY JKoHE OeHiMIIey YIIiH KOJIaHa bl

KK23 OneymerTik KyObUIBICTap/bl, MpOIECTep MEH MpoldiieManapibl CaHABIK >KOHE CamalbIK
TaJJ1ay JIaFIbUIaphIH MEHT€PEIi.

OK1 OueHuBaeT OKpyXarollylo IEHCTBUTEILHOCTh HAa OCHOBE MHUPOBO33PEHUECKHX MO3UIIMM,
c(hOpMHUPOBAHHBIX 3HAHHUEM OCHOB (hrstocOPuu, KOTOPhIE 00ECTICUNBAIOT HAYYHOE OCMBICIICHUE U
W3YYEeHHE MIPUPOTHOTO U COIIHAIIEHOTO MUPA METOJaMH HAYYHOTO U PUIOCO(PCKOTO MO3HAHUS;

OK2 WnTepripetupyer colepkaHue H crnenupuyeckue OCOOEHHOCTH MHQOIOTHYECKOrO,
PEIUTUO3HOT0 U HAYYHOTO MUPOBO33PEHHUS;

OK3 AprymeHTtupyeT CcOOCTBEHHYIO OIICHKY BCEMY MPOUCXOIAIIEMY B COIHAIBHOW W
MIPOU3BOJICTBEHHOM chepax;

OK4 IlposiBnsieT rpak1aHCKYIO MO3ULMI0 Ha OCHOBE INIyOOKOIro MOHMUMAaHMSI M HAYYHOI'O aHaju3a
OCHOBHBIX ITaIoOB, 3aKOHOMEPHOCTEN U CBO€0Opasus uctopuyeckoro pazputus Kazaxcrana;

OKS Hcnonb3yeT MeTOABl U MPUEMBI HCTOPUYECKOTO OMUCAHUS ISl AaHAIN3a IPUYUH U CIECTBUI
coOwITuii uctTopuu Kazaxcrana;

OK6 OuenuBaeT cUTyallid B Pa3IMYHBIX  cepax MEKIUYHOCTHOM, COIUAIBHOM W
npodeccHoOHATbHOM KOMMYHHKAIIMM C Y4€TOM 0a30BOTO 3HAHUS COLMOJIOTHUH, IOJHUTOJIOTHH,
KYJbTYpPOJIOTH U IICUXOJIOTHH;

OK7 Cunte3upyeT 3HaHUs JaHHBIX HayK KaK COBPEMEHHOTO MPOYyKTa HHTEIPATUBHBIX MPOLIECCOB;
OKS8 Hcnonp3yeT HaydHble METOAbI M NMIPUEMbI MCCIICIOBAHUSI KOHKPETHON HAayKH, a TAK)KE BCETO




COLIMAJIbHO-TIOJINTUYECKOTO KJIACTEPA;
OKO9 BeipabarbiBaeT COOCTBEHHYIO HPABCTBEHHYIO U MPaXKAAHCKYIO MMO3ULIHUIO;

OKI10 Onmnepupyer o0OLIeCTBEHHbIMHU, JEIOBBIMU, KYJIbTYpHBIMH, NPABOBBIMH M OSTHYECKUMHU
HOpPMaMH Ka3aXCTaHCKOTO O0IecTBa;

OKI11 JlemMOHCTpUpYET TMUYHOCTHYIO U POPECCHOHATBHYIO0 KOHKYPEHTOCIIOCOOHOCTB;

OK12 IlpumeHsieT Ha MpaKTUKE 3HAHUSA B 00JACTH OOIIECTBEHHO-TYMaHUTAPHBIX HAYK, UMEIOIIErO
MHPOBOE IPU3HAHUE;

OK13 OcymectBisieT BBIOOP METOOJIOTHH M aHAJIN3A;

OK14 O6o011aer pe3yabTaThl UCCIICTOBAHMS;

OK15 CuntesupyeT HOBOE 3HAHHME M IIPE3CHTOBATh €ro B BHUAEC T'YMaHHUTApHOH OOIECTBEHHO
3HAYMMOM NPOAYKIIMH;

OK16 BerynaeT B KOMMYHHMKAIIMIO B YCTHOW M MUCBMEHHOW (opMax Ha Ka3axCKOM, PYCCKOM W
MHOCTPAHHOM  SI3bIKaX U1 pELIeHHs 3aJad  MEXJIMYHOCTHOTO, MEXKYJIbTYpHOTO U
MIPOM3BOICTBEHHOTO (TIPO(ECCHOHATILHOTO) OOIICHUS;

OK17 OcymiecTBasieT HUCHOIb30BAaHUE S3bIKOBBIX M PEUYEBBIX CPEJACTB HA OCHOBE CHCTEMBI
rpaMMaTHYE€CKOr0 3HAHMS; aHATU3UPOBATh HH(GOPMAIUIO B COOTBETCTBUU C CUTYyallMel OOIICHHUS;
OK18 OuenuBaer 1eiCTBUS U MOCTYNKU YYaCTHUKOB KOMMYHUKALIUU.

OK19 Hcmomp3dyer B JIMYHOM  JEATENBHOCTH  pa3iMyYHble  BUABI  MH()OPMAIMOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJOTUI: WHTEPHET-pecypchl, OOJlayHble W MOOWIIBHBIE CEpPBUCHI IO
MOKCKY, XpaHEHUI0, 00pabOTKe, 3aIIUTe ¥ PACTIPOCTPAHESHUIO HHPOPMAITUY;

OK20 BeicTpamBaeT nHYHYI0 00pa30BaTElIbHYI0 TPACKTOPUIO B TEUYEHHE BCEW JKU3HH IS
caMOpa3BUTUS M KapbepHOI'O pOCTa, OPUEHTHPOBATHCS Ha 370POBBIM 00pa3 KU3HU U
oOecrieueHrs TOJTHOLUEHHOW COLUANbHOM U TNPO(PECcCCHOHAIBHON JEeSTENbHOCTH TOCPEICTBOM
METOOB U CPENICTB (PU3NUECKON KYJIbTYPHI;

OK21 3Haer W mNOHMMAaeT OCHOBHBbIE 3aKOHOMEpHOCTH wucTopuu KaszaxcraHa, OCHOBBI
(buI0cOPCKUX, COUANBHO-TIOTUTHUECKNUX, SKOHOMUYECKHUX U MPABOBBIX 3HaHUN, KOMMYHHKAIUH B
YCTHOM U MMCbMEHHOM (pOpMax Ha Ka3aXxCKOM, pyCCKOM U HHOCTPAHHOM SI3bIKaX;

OK22 IlpumeHsier OCBOEHHblE 3HaHHUS [ 3(QQPEKTUBHON colUanu3alMy W aJanTaluud B
M3MEHSIOIINXCS COLIMOKYIBTYPHBIX YCIOBHUSX;

OK23 Bnazneer HaBblIKaMH KOJMYECTBEHHOTO M KAa4ECTBEHHOI'O aHalM3a COLMAIbHBIX SBIICHUH,
MIPOLIECCOB U MPOOIIEM.

GC1 Evaluate the surrounding reality on the basis of worldview positions formed by the
knowledge of the philosophy fundamentals, which provides scientific comprehension, natural and
social world study by the methods of scientific and philosophical cognition;

GC2 linterpret the content and specific features of mythological, religious and scientific
worldviews;

GC 3 Argue one's own evaluation on what happens in social and industrial spheres;

GC 4 Show civic position on the basis of deep understanding and scientific analysis of the main
stages, regularities and originality of historical development of Kazakhstan;

GC 5 Use methods and techniques of historical description to analyze the causes and consequences
of the historical events in Kazakhstan;

GC 6 Evaluate situations in various spheres of interpersonal, social and professional communication
with regard to basic knowledge of sociology, political science, cultural studies and psychology;

GC 7 Synthesize knowledge of the sciences as a modern product of integrative processes;

GC 8 Use scientific research methods and techniques of a particular science as well as of the whole
socio-political cluster;

GC 9 Develop one's own moral and civic position;

GC 10 Operate with social, business, cultural, legal and ethical norms of the Kazakh society;

GC 11 Demonstrate personal and professional competitiveness;

GC 12 Employ the knowledge in the field of social and human sciences of world-wide recognition;
GC 13 Make a choice of methodology and analysis;

GC 14 Summarize research results;




GC 15 Synthesize new knowledge and present it in the form of humanitarian socially significant
products;

GC 16 Start oral and written communication in Kazakh, Russian and foreign languages to solve
problems of interpersonal, intercultural and industrial (professional) communication;

GC 17 Use linguistic and speech skills on the basis of grammatical system; analyze information in
accordance with the situation of communication;

GC 18 Evaluate the actions and deeds of participants in communication;

GC 19 Use different types of information and communication technologies in personal activity:
Internet resources, cloud and mobile services for search, storage, processing, protection and
dissemination of information;

GC 20 Build a personal lifelong educational program for self-development and career growth, focus
on a healthy lifestyle to ensure full social and professional activity through the methods and means
of physical education;

GC 21 Know and understand the basic patterns of the Kazakh history, philosophical, socio-political,
economic and legal knowledge, communication in oral and written forms in Kazakh, Russian and
foreign languages;

GC 22 Employ mastered knowledge for effective socialization and adaptation in changing socio-
cultural conditions;

GC 23 Possess skills of quantitative and qualitative analysis of social phenomena, processes and
problems.

bbb GoiibiHma oKy HoTHKe1epi/ PesyabTarhl 00yuenusi no OIl/ EP learning outcomes

Oky O0argapjaMachbIH COTTi asIKTAFAHHAH KeiliH OL1iM aaymbl Kadlierri:

OH1 KocinTik KpI3MeTTe XKaJmbl 011iM Oepy MmoHAepiHiH OUTIMIH KOJIJaHy

OH2 Ecenrey ecentepiH LIENIyAe MATEMATUKAIIBIK 9ICTEP/Il KOJIAAHY YIIIH TEOPHUSUIBIK O11iM MEH
MPaKTUKAJIBIK JIaFAblIapra ue 6omy;

OH3 TuiMai anropuTMIepii »acay »MXoHE OJapAbl KYMbIC ICTEHTIH OariapiaManblK KOJKa
TYpPAEHAIPY;

OH4 OyHKIMOHANABUIBIK, CEHIMAUIIK >KOHE KayilCi3AiK TalanTapblH €CKepe OTBIPHIN, Kypaemi
OarapiiaMalibIKk OHIMIEP/ 1 JKacay;

OH5 ©Op Typii AeHrelaeri KOMIbIOTEPIIIK KYHeJepliH, COHbIH IMIIHAE KOFapbl OHIMAI ecenTey
KJIaCTEepJIEPIHIH apXUTEKTYpPachl MEH KYMbIC IPUHIUNTEPIH Oy JKHE TYCIHY;

OH6 EnpipinreH KypbUIFbLIAP/IbI JKacay YIIiH MUKPOKOHTPOJUIEpPJIEp MEH MHUKPOIPOIECCOPIIAP bl
x)obanay xoHe Oarmapiamanay;

OH7 Axpuinel kyiienep MeH »ayar OepeTiH KOChIMIIANapAbl KYpy YIIIH acaHIbl WHTEIJIEKT
OMICTEPI MEH TEXHOJIOTHSIIAPBIH KOJIIaHY;

OHS8 Xacanpl MHTEIUIEKTTIH OpTYpPJIi KOMIOHEHTTEPIH KeIlIeH 11 aKMapaTThIK Kyienepre OipikTipe
oury;

OH9 Tanpanran OarbITKa OailIaHBICTHI KOCBIMINIA OLTIM MEH AaFbLIapbl TaHIAH KOHE KOJJIaHa
oury;

OH10 Ex TuiMAl >koHE WHHOBALMSIIBIK IISMIIMIEPl TaHAay VIIH KYpAeldl TEeXHUKAJBIK JXOHE
aKIMapaTThIK MIHICTTEPAl TAJAY aFabplIapbiHa ue 0oJy.

ITocJie ycnemHoro 3aBepiueHus 3Toil NporpaMMsel od0y4arommuiicst Oyaer:

PO1 Ilpumensts 3HaHMS 00111€00pa30BaTEILHBIX TUCIUTIINH B TPO(PECCHOHAILHON ACSITEIHHOCTH;
PO2 O6nanath TEOPETHMYECKUMM 3HAHUSMHM M MPAKTUYECKMMM HaBBIKAMHU JUIS HpPUMEHEHHUs
MaTeMaTHYECKUX METOJIOB B PEIICHUN BBIYHCIUTEIBHBIX 3371a4,

PO3 PazpabatbiBaTth 3((eKTUBHBIE aNrOpUTMBl M IpeoOpa3oBBIBATH WX B pabOTarOMIUN
MPOrPAMMHBIN KOJI;

PO4 Co3naBaTh CIOXHBIE MPOTrpaMMHBIE MPOIYKTHl C Y4eTOM TpeOOBaHUM (PYHKIHMOHAIBHOCTH,
HaJIE)KHOCTH U 0€30IIaCHOCTH,

PO5 3Hare ¥ MOHUMATh apXUTEKTYpPy M MPHHLUIBI paOOThl KOMITBIOTEPHBIX CHCTEM Pa3JIMYHBIX
YPOBHEH CII0)KHOCTH, BKJIIOUYasi BBICOKOIIPOU3BOAUTENbHBIEC BBIYMCIUTEIbHbIE KIIACTEPHI;

POG6 IIpoekTupoBaTh U MPOrpaMMHUPOBATH MUKPOKOHTPOJIIEPHI M MUKPOIIPOLIECCOPHI JUISI CO3AaHUs




BCTPAaUBAEMBIX YCTPOUCTB,;

PO7 IlpuMeHsATh METOIbI U TEXHOJIOTMH HUCKYCCTBEHHOTO UHTEIUIEKTA JJI CO3JaHUsI YMHBIX CHCTEM
Y aJIalTUBHBIX MPUIOKECHUH;

PO8 Ymerb unTErpupOoBaTh pa3inuHble KOMIIOHEHTHl HCKYCCTBEHHOI'O MHTEIJIEKTA B KOMIUIEKCHbBIE
MH(POPMALMOHHbBIE CUCTEMBI;

PO9 VYmers BbIOMpaTh U MPUMEHSTH JONOJHUTENbHbIC 3HAHUS W HABBIKU B 3aBHCUMOCTH OT
BBIOPAHHOTO HANIPABJICHHUS;

PO10 Mmerp HaBBIKM aHajIM3a CIOXKHBIX TEXHUYECKMX U HMH(DOPMALMOHHBIX 3ajad Juis BbIOOpa
HanOosee 3O GEKTUBHBIX M MHHOBAIIMOHHBIX PEIICHUH.

Upon successful completion of this program, the student will:

LO1 Apply knowledge of general education disciplines in professional activity;

LO2 Possess theoretical knowledge and practical skills to apply mathematical methods in solving
computational problems;

LO3 Develop effective algorithms and transform them into working program code;

LO4 Create complex software products with consideration of functionality, reliability and security
requirements;

LO5 Know and understand the architecture and operating principles of computer systems of various
levels of complexity, including high-performance computing clusters;

LOG6 Design and program microcontrollers and microprocessors to create embedded devices;

LO7 Apply artificial intelligence techniques and technologies to create intelligent systems and
adaptive applications;

LO8 Be able to integrate various artificial intelligence components into complex information
systems;

LO9 Be able to select and apply additional knowledge and skills depending on the chosen area of
study;

LO10 Have the skills to analyze complex technical and information problems to select the most
effective and innovative solutions.




«6B06104 Computer science» dimim 6epy 6argapJjamachl 60ibIHIIA OKBITY HOTHKeJIePiHiH

«/KacaHabl MHTEJJIEKT KOCHIMIIAJIAPBIH J3ipJiey» KICiOU CTAHIAPThIMEH apaKaThIHACHI
CooTHeceHHe pe3yJILTATOB 00yUeHHs 110 00pa3oBaTe/ibHOM nporpamme «6B06104 Computer sciencex»
¢ [IpodeccnonanbubiM cTangapToM «Pa3padoTka NpuiioKeHnil HCKYCCTBEHHOT0 MHTEJJIEKTA)

KO9CIBHU KAPTACBI: «?Kacanabl HHTe/UIEKT HHKeHep», «Kosganta 6arnapiaamambicbdy, « /Kacanabpl naTesieKT Mamanby CBIL 6 nenreiii

— bakanaBpuar
KAPTOYKA IIPOPECCHUMU:

«/HKeHEp 1O MCKYCCTBEHHOMY HHTEJLIEKTY,
HCKYCCTBEHHOMY HHTeJ/LIeKTY» 6 ypoBenbr OPK — bakanaBpuar

«IIporpaMmmMucT NPUJIOKEHHID?,

«Coenuajgucr 110

KC enbex ¢pynknusiiapbl/

Biaikrigik, narabuiap/

JInunoctHbie komnerenuun (IC) / Keke

ON Tpynosuie gy IC Binin / 3uanusn ‘YMeHusi, HABBIKH Ky3sIperTidikrep (KC)
OH3 Tuimai anroputmaepai xacay sone onapasl | Enoex ynxuuscsr/ TpynoBasi | Tamanrapapl aHelKTay Kypaiamapel Men | JKacaHapl — MHTE/WIEKT — OKyderiepiHe | AHanuTHKanblK oitay. CelHH —Tangay.
JKYMBIC ICTEHTIH OariapiamMa’bIK konaka | ¢ynkuous 1. axicrepi. Ickeputik e3apa | Tamceippic  OepywiiHiH  TamantapeiH | JKayamkepioiiik. ¥#bIMIacTeIpy.
TYPIACHIIPY. JKacaHpl MHTEIUIEKT JKyiienepin eHri3y/ | opeKeTTeCTIKTeri TyJiFaapaiblk JKOHE | KaJbIITACTHIPY. IIpo6aemanbl | CTaHmapTThl eMec Macesenep i meie Oity/
PO3 Pa3pabareiBath d(beKTHBHbIE aMropuT™bl U | Peanam3anus CHCTEM HCKYCCTBEHHOTO | TOITBIK KOMMYHHKAIUS | COMKECTCHAIpYAlI  OpBIHAAY,  SFHH: | AHAIUTHYECKOe MbluuieHue. Kpurudeckuit
peoOpa3oBbIBATE ux B paboraromuii | WHTEIEKTa TEXHOJIOTHSUIAPHI, KOH(IMKTOJIOTHSL | KaKETTi pecypcrap/sl (YakbIT, agamaap, | aHaims. OTBETCTBEHHOCTb.
MPOrPaMMHBIN KO, Heri3aepi. Kasipri 3aMaHFBl | JkaOIbIKTap oHE T. 0.); OiniM ke3xepin | OpraHu30BaHHOCTb.  YMEHHE  pelIath
HMHTEJUICKTY bl Kyienepain | (kitamrap, — Oyiipeikrap, ['OCTrap, | HectanmapTHBIC 3a1a4H
KYPBUIBICBI ~ JKOHE  JKYMBIC  icTeyi. | capammbuiap >xoHe T. 0.); yKcac
OH7 Axpuiael oKkyitenep MeH okayam OepeTiH Ickepnik  xar ammacy — epexenepi. | 3WSATKEpIiK IKyHenepi; MakcaTTapbl
KOCBIMIIIANap/bl Kypy YIIiH >KacaH[Ibl WHTEIUICKT 3amanayn JKACAH/IBI UHTEJUIEKT | (OKBITY, 6acKapy, AMarHOCTUKA >KJHE T.

oticTepi MEH TEXHOJNOTHSNIAPEIH KOJIaHy.

PO7 IlpumeHsATb METOABI M  TEXHOJOTHH
HCKYCCTBEHHOT'O MHTEJJIEKTA JUISl CO3/JaHUSI YMHBIX
CHCTEM U aJIalTUBHBIX IPHIOKEHHUI.

OHS Kacansr MHTEJUIEKTTIH opTypui
KOMITIOHEHTTEPIH KeLICH I aKnapaTThIK XKyienepre
OipikTipe Oimy.

PO8 YmeTs HHTETPUPOBATH pasuuHbIe
KOMIIOHEHTBl ~ MCKYCCTBEHHOTO ~MHTEIEKTa B
KOMILIEKCHbIE HHQOPMAIIMOHHBIE CHCTEMBI.

JKYHeJepiHiH KYPBUIBICHI KOHE JKYMBIC
icreyi. JXKacaHabl MHTEIUIEKT XKy#Henepin

KoOanayJplH  TEOPUSUIBIK — HeTi3zepi.
BYJBIHFEIp  KHBIHIApABI  MOJEIBALY,
OYJIBIHFBIP JIOTHKA. Hocrypai
Oarmapinamanay tingepi  (C,, Java,
Python  xome T.6.). CuMBOIIBIK
aKMmapaTThl ~ OHJeyre  OarbITTajiFaH

apHaiisl Oarmapnamanay tinaepi (LISP,
SMALLTALK, PE®AIJI). Jlorukansik
Garmapnamanay — tinmepi  (Prolog).
Binimai ycey Tingepi (OPS 5, KRL,
FRL). WHTerpanysinanran
Oarmapinamaneik  opra (ke, ARTS,
GURU, G2). Barnapnamanayra
KYyTiHOeCTeH KOJIIaHOATbI
HHTEJUICKTYalbl IKYHelIepai Kypyra
MYMKIiH/IK OepeTiH HMHTEIUICKTYaJ bl
JKOHE  capanTaMasblK O KyHelepaiy
kaobikmanapsl  (BUILD, EMYCIN,
EXSYS Professional, capariIisl).
BarmapnamainslK jkacakTaMaHbI d3ipiey
onmictemeci/ MHCTpyMEHTBI M METOABI
BBISIBJICHUsT TpeOoBaHuil. TexHomorun

MEKITMYHOCTHOM u IpyNIoBOi
KOMMYHHUKALUH B JIETIOBOM
B3aHMMOJICHCTBUM, OCHOBBI

0.); IIEMiTeTiH MiHAETTEp KIIACTapBIH
JKOHE T. 0. aHBIKTay. KYPBUIATHIH JKyiHe
TYKBIPBIM/IAMACBIHBIH neHreiti
(KYpBUIBIMEL, (yHKIVSIIApH,
GarnapIamMalIbIK-TeX HUKaIbIK

mwiatopmacel,  pexxumaepi).  Kyiie
TYIKBIPBIM/IaMaCBIHBIH Oanama
HYCKaJlapblH 33ipJiey, OJapAbl Tajiay
JKOHE €H JKaKChl  TYXKbIPBIMAAMaHbI
TaHzaay. YChIHBUIFAH — IIEeNIimMIepai
Oaranmay okoHe  Heri3mey. bBusHec
TaJanTapbiH Tajnzaay. Kacanmst
HHTEJUICKT JKYHeJepiH KypyFa apHaIFaH
TEXHHKAJBIK  TalCBIPMaHbBl  d3ipIiey,
KeJicy skoHe Oekity. Bimimnai any (sfHu,
OiTiM HHKEHepi INOHMIK cala Typaisl
MYMKiH OOJIATBIH €H TOJIBIK TYCIHIKTEpIi
JKOHE  OHJAFbl  IIemiM  KaObuimay
Tocinuepin any). JKacaHIpl MHTEIEKT
JKYHeciHe JKOHEe OHBIH OeliKTepiHe
KyKaTTama  kacay.  AHaIHTHKAJIbIK
ecenTep  JaiblHAaHb3.  TanpanraH
Oarmapiamanay OpPTaCBIH JKIHE
MauimMerTep 0azackl MeH OuliM KyieciH
Oackapy KypanmapblH IaiiIagaHbIHBI3.
KonmaHbICTaFBl TEXHHUKAIBIK JKOHE /
HeMmece GarmapiIamMalbIK




KOH(QIIHKTOJIOTHH. YcerpoiictBo
(YHKIOHUPOBaHHE COBPEMEHHBIX
MHTEJUICKTYalbHbIX cucteM. IlpaBuia
JIJIOBOW  NEPEeNUCKU. YCTPOHCTBO U
(YHKIOHUPOBaHHE COBPEMEHHBIX
CHCTEM HCKYCCTBEHHOTO HHTEIUIEKTA.

Teopernueckue OCHOBBI
MIPOEKTUPOBAHUS CHCTEM
HCKYCCTBEHHOTO HHTEJUICKTA.
MojenpoBaHue HEYETKUX MHOMKECTB,
HedeTKass  JIOTMKAa.  [paJuIMOHHBIC

sI3bIKK Tporpammuposanus (C++, Java,
Python u t.11.). CreuuaibHble S3bIKH
[IPOrpaMMHPOBAHHs], OPUCHTHPOBAHHBIC

Ha 00paboTKy CHUMBOJIbHOM
uudopmanmu  (LISP, SMALLTALK,
PEDAI). S3bIKN JIOTUYECKOTO

nporpammupoBanust  (Prolog).  SI3biku
npexcrasienus 3uanuit (OPS 5, KRL,

APXHUTEKTYPaHBIH MYMKIHIIKTEpiH
IaiiJaaHbIHbI3/ ®dopmupoBaTh
TpeOOBaHUsS 3aKa3yMka K CHCTEMam
HCKYCCTBEHHOI'O HHTEJJIEKTA.
BeinomnHsATh UACHTUDHUKALHIO
po0JIEMbI T.C. ONPEACIUTS:

HEOOXOAUMBIE PECYpChl (BpeMs, JIOAH,

o0Opy/siOBaHME H T.I.); HWCTOYHUKH
3HaHud (kHur, npukasel, ['OCTsl,
9KCHEepThl M T.L.);  HUMEIOIIUecs
aHaJIOTUYHBIE UHTEIUICKTyalIbHbIC

cucTeMbl; 1enu (00yueHue, yrnpaBieHue,
JIMAarHOCTHKA M T.I1.); KJIACCHI PEIIaeMbIX
3a1a4 u T.JI. BeipabatsiBaTh
ONTUMAJIbHBIC PELICHUs TpeOOBaHMIA
3aKa3uyiKka HAa yPOBHE KOHLEMIHH
CO3/1aBaeMoOil  CHCTeMBI  (CTPYKTYpa,
(yHKUMH,  TPOrpaMMHO-TEXHHUYECKast
mwiatdopma, pexrMsbl). BeipabaTsiBaTh

FRL). VHTerpupoBaHHble | albTepHATHBHBIC BapHaHTHI KOHLEIIIHI
mporpammubie  cpensl  (KE, ARTS, | cuctembl, OpPOBOANTH HX AaHAIH3 U
GURU, G2). O00/104KH | BBIOOp JIydlieil KOHIENMd. IIpoBoanTh
HHTEIUICKTYalbHBIX M OKCHEPTHBIX | OLEHKY u 000CHOBaHHE
cuctem (BUILD, EMYCIN, EXSYS | pexomeHmyeMbix PELIECHHIA.
Professional, OKCIIEPT), kortopble | AHanu3upoBath  OU3HEC-TPEOOBAHMUSL.
MO3BOJIIOT ~ CO34aBaTh  INpHUKIAanHble | Pa3pabaTbiBaTh,  COINIACOBBIBATH U
HHTEIUIEKTyaJIbHbIe CHCTEMB, He | yTBEep)KIaTh TEXHHYECKOe 3aJaHHe Ha
mpuberass K NPOrPaMMHPOBAHMIO. | CO3JaHHE  CHCTEM  HCKYCCTBEHHOTO
Merononoruu pa3paboTKH | MHTEIeKTa. [IpOBOIMTH W3BIEYCHHE
IIPOrPaMMHOT0 O0eCIeYeHNUs. 3HAHUH (T.e. MOTy4YeHHE UHXKEHEPOM 10
3HAaHUSIM ~ HauOojee  IOIHOTO U3
BO3MOXKHBIX NIpeCTaBICHAN 0
MpeAMETHONH o0JlacTH M crocoOoB
TIPUHSTUS peuenuit B Hei).
PaspabaTbiBaTh ~ JTOKyMEHTAIMIO  Ha
CHCTEMY HCKYCCTBEHHOTO MHTEIUIEKTa U
ee uvacTU. [OTOBUTH aHANMTHYECKHE
oTueThl. lcmonb3oBaTh  BBHIOpaHHYIO
cpexy MpOrpaMMHPOBAHHS W CpPEICTBa
CHCTEMBI yIpaBieHus 0a3aMU JaHHBIX U
3HaHWH. Mcrnonb30BaTh BO3MOXKHOCTH
umeromieics TEXHUYECKOH /M
NIPOrPaMMHOM apXUTEKTYpHI
Engex dynxuuscey/ Tpynosasi | barnapnamanbik ’acakTaMaHelH | EHTizy/mrapy uHTepdercTepinig
dynknus 2. JKYMBICBIH aBTOMATTBI JKOHE | BIHFAHIIBUIBIFBI MeH CoMKeCTirin
YKacanapt WHTEIUIEKT JKYHenepiH | aBTOMAaTTaHIBIPBUIFaH TEKCepy daicTepi. | Tekcepy. backapy — cTpaTeruschbHbIH

TOXIpHOENiK TaijanaHy KOHE OHBEI
eHrizy/ OnbITHasE SKCIUTyaTaIUsl CUCTEM
HCKYCCTBEHHOTO ~HMHTEIIEKTa M ee
BHEJZIpEHHE

JIMarHocTUKANBIK JIEPEeKTEep/IiH Heri3ri
TYPpJIEpi XKIHE ONap/bl YChIHY TOCLIAEpi.
bBakpitay — MbIcanmapbl  MEH — ChIHAK
JIEPEKTEep OKUBIHTBIFBIH KYpy JKOHE
Kyxkatray omicrepi. CbIHaK aepekTep
JKUBIHTBIFBIH KYpy epexenepi,
AITOPUTMAEP] KOHE TEXHOJIOTHSIIAPHI.
CplHAaK ~ JIGPEKTEpP  JKUBIHTHIFBIHBIH
KYPBUIBIMBI MEH cakTay (opMaTTapblHa

THIMJIITIriH Tekcepy (ipiktey TopTioi,
aHBIK €MeC KOPBITHIHABIHBI TaiaNaHy
s)koHe T.0.). CBIHaK MbICaIJapbIHBIH
camachlH TeKcepy. bimiM  KOpBIHBIH
IYPBICTBIFBIH ~ TEKCEpy  (epeenepain
TOJIBIKTBIFBI MCH JIOMEKTiir).
ABTOMATTaHIBIPY OOBEKTICIH JKacaHIbI
UHTEIUICKT JKYHelepiH icke KocyFra
JafbIHAay. Kacanbl WHTEIIJICKT




KOMBLIATBIH TajgamnTap. Kacanmst
MHTEJUICKTTIH ~ HETI3ri  Kypajjiaphbl.
Kacannpl HUHTEIJIEKT Kyiienepin
KOJIaHYIbIH ~ Herisri OarpITTaphI.
JKacaHapl MHTEIIEKT XKYHEepiH ChHAY
omicrepi.  Momimertep — 6a3ackiMeH
JKyMbIC  ictey  Herizmepi/  MeToabl
aBTOMATHYECKON u
aBTOMATH3UPOBAHHOM HPOBEPKU
paborocrocoOHOCTH MIPOrPaMMHOT0
obecreueHus. OcHOBHbIE BU/IBI

JIMArHOCTHYECKUX JaHHBIX W CIIOCOOBI
UX MpeAcTaBiaeHus. MeToabl CO3MaHust U
JIOKyMEHTUPOBaHHS KOHTPOJIBHBIX
MPUMEPOB M TECTOBBIX  HabOpOB
naHueix. [lpaBuma,  anropuTMbl U
TEXHOJIOTUH CO3JaHUS TECTOBBIX
HaOoOpoB  fpaHHBIX. TpeOoBaHus K
CTPYKType © (opmataM XpaHEHHUs
TECTOBBIX HAOOPOB AaHHBIX. OCHOBHBIC
HHCTPYMEHTAJIbHbIE cpencraa
HCKYCCTBEHHOTO HHTEJUIEKTA.
OCHOBHBIE obactu MIPUMEHEHUS
CHCTEM HCKYCCTBEHHOTO HHTEIUICKTA.
Mertoauku MCIBITAHHUH CHUCTEM
HMCKYCCTBEHHOTO WHTeUIeKTa. OCHOBBI
paboTsl ¢ 6azaMu JIaHHBIX.

KyHeciMeH  JKyYMbIC  icTey  YIUiH
HEepCOHAIAbl  Haspiaayabl  KYPri3y.
JKacaHapl HHTEIUIEKT KyHenepiH ChHaY.
EHrizinred jacaHbl HHTEIUIEKT XKyiieci
OoiibIHIIIA MaiiJanaHyLIblIapFa KEHec
Oepy. TaOburFan KeMILUTIKTEp MeH
KaTenepai kow. BimiM KOpbIH Ty3ery
JKOHE TONBIKTBIPY/ IpoBoauTh
TECTHPOBaHUE ynobeTBa u
a/IeKBaTHOCTH unTepdeiicon
BBOJa/BBIBOAA. [IPOBOINTH MPOBEPKY
9(pHEKTUBHOCTH CTPATErUH YIPABICHUS
(mopsimka  mepebopa,  HCIOJIB30BaHHUE
HEYETKOro BBIBOAA M Ap.). lIpoBomuTh
HPOBEPKY KayecTsa TECTOBBIX
npumepoB.  [IpoBoanuTs  MpOBEpKy
KOPPEKTHOCTH 0a3bl 3HaHMIT (IIOJHOTY U
HEHPOTHBOPEYUBOCTH MPaBILI).
IpoBoauth MOATOTOBKY o0beKTa
aBTOMAaTH3allid K  BBOAY  CHCTEM
HCKYCCTBEHHOT'O HHTEJUICKTA B
neiictue.  [IpoBoAWTH  HOATOTOBKY
nepcoHana il pabOTBI € CHCTEMOH
HCKYCCTBEHHOT'O MHTEJUICKTA.
IpoBoauth cucTeM
HCKYCCTBEHHOT'O HHTEJUICKTA.
IIpoBoauts KOHCYJIbTaLUH
M0JIb30BaTeNE! 10 BHEAPAEMON CUCTEME
HCKYCCTBEHHOT'O HHTEJUICKTA.
YcTpauiaTh HaliieHHbIE HEJOCTaTKU U
omOku. KoppekTupoBats U IOMOTHATH
a3kl 3HAHUIA.

HCIIBITAHUA

Enoex ynxuuscsr/ TpynoBas | JKacanapl MHTENNEKT neH KonmaHOansl | [ToHAIK camaHbIH Herisri yFeIMAApblH | ¥HbIMAAcThIpy. bacramambsuiblk. 3eidiH.
¢ynxuus 1. HMHTEJICKTY bl JKy#lenepni | jkoHe oJIap/IbIH cunarramanapbia | JKayankepurimik. TopTin. OpbIHIAYIIBUTBIK.
JKacaHmpl MHTEIUIEKT JKyHeciH o3ipiey | xobalmaymblH 3aMaHayd Mocelenepi. | aHBIKTaHbI3. TepMHHOJNIOTHSHBI koHe | OfmaymelH — mkempimiri.  JKorapsl oKy
KoHe OarmapiamMaiblk Kamramace ety/ | JKacawmpl HMHTEJIEKTTIH, HETI3ri | yFeIMAAp apachlHAarbl  OalnaHblcThl | MyMKiHziri. JKyiienik oitnay. CraHmapTThl
Pazpabotka " mporpamMMHasi | Kypangapbl. DByJbIHFBIp SKMBIHAApAbl | aHbIKTaHb3.  Kipic  JkoHe  IIBFBIC | eMec Macenenepai rere Gimy/
pean3anysl CHCTEMbl HCKYCCTBEHHOTO | MOJEINBJEY, OYJIBIHFBIP JIOTHKA. | aKHapaThIHBIH KYPHUIBIMBIH aHBIKTaHbI3. | OpraHn30BaHHOCTS. VHNIINAaTHBHOCTB.
HHTEIUIEKTa Tanceipmanapasl pacimzaey onicrepi meH | Illemrim  kaObuigay — cTpaTerwschlH | BHHUMAaTenbHOCTB. OTBETCTBEHHOCTD.

aaicrepi. OyHKIMOHANBIK | aHBIKTaHbBI3.  Bimimai  KypbuibiMaay | JAMCHMIUIMHUPOBAHHOCTb.

epeKIIeNTikTepai  pecimpey — Tingepi. | (moHmik  cama  Typaiel  OuriMHIH | McmomHuTeNnsHOCTH. ['MOKOCTH MBIILICHUS.

Koitburran mingerrepai AnroputMmaey | OeiipecMu —cumaTramanapblH  rpaduk, | Beicokas 00y4aeMOoCTh. CucremMHoe

smictepi MeH oficTepi. ANTOpUTMIEPIi | KecTe, JOuarpaMmMa HeMece MOTIH | MBIIUICHHUE. Ymenue pemarb

rpaduKanblk Typae kepceryre apHanFran | typinge O3IPJIEY, on moHmik caja | HeCTaHIAapTHBIE 33/laYH.

Oenrinep MeH OaFiapiaMaiblK OHIMAED. | YFBIMIAphI apachIHIaFbl HeTi3ri

TunTik ecenTepi LIENly alrOPUTMAEPI, | YFBIMIAp MEH KATBIHACTAPIbI

cajajapbl OKOHE OJNapAbl  KOJIaHy | KepceTeni). bap JiepeKTepai

Tocingepi/ CoBpeMeHHble TpoOIEMBl | TackiManaay.  JlaMblFaH — JepeKTep

HCKYCCTBEHHOTO UHTEJUIeKTa U | KypbUIBIMIApbIHIA MAaTeMaTHKAJIBIK

MIPOCKTUPOBAHHS MPUKIATHBIX | MOJETBAI Kysere achIPaThIH

HMHTEIUICKTYalbHbIX cHcTeM. OCHOBHBIC | JKAIMNBIIAHFAH OSKOHE eIKeH-Terkeri

HMHCTPYMEHTAJIbHbBIE cpeacTBa | amroput™aepai  azipaey.  Koiiburran

HCKYCCTBEHHOT'O HHTEJUIEKTa. | MIHIAETTepAl AJroputMaey omicrepi

MopenupoBaHue HEYSTKHX MHOXECTB, | MEH omicTepin KOJIIAHBIHBI3.

HedeTKas JIOTHKA. MeTonasl U mpueMbl | Anropurmjiepii rpadukanblk  Typae




(bopmanu3sanuu 3a/1a4. SI3bIKH
(bopmanu3anuu (yHKIHMOHAIBHBIX
cneiubukanmii. MeToapl U pUEMbL

AIrOPUTMHU3ALMH [IOCTABJICHHbIX 3a/a4.
Hotauuu u mporpaMMHbIC IIPOYKTHI
sl rpaguyueckoro  OTOOpaKeHUst
AIrOPUTMOB.  AJITOPUTMBI  PELICHHUS
THIOBBIX 33/1a4, 00JaCTH U CHOCOOBI X
HPUMEHEHHS

Kepcery YIUIiH GarapiiamMa’biK
OHIMEpJl  NaiijanaHblHB3.  THicTi
canajapa CTaHAApTThl aJrOpUTMAEPIL
KOJIJIaHBIHBI3. TexHUKaNIBIK KOO
OarmapaamMachl  KOJIEMIHJETi  KOFaphl
MaremMatuka  Herizaepi/  BbIABIATH
OCHOBHBIE MOHSATHS MpeIMETHOI
obmacth W WX  XapaKTEPUCTHKH.
Omnpezensite TEePMUHOJIOTHIO u
OTHOLICHHUS MEXIY TOHSATHAMH.
Ompenensite CTPYKTYpY BXOJHOH |

BBIXOZHOW wuH(popManuu. Onpenensars
CTPATEruro TPHHSITHS peLLeHHI.
IIpoBOANTE CTPYKTYPUPOBAHHE 3HAHUI

(pa3pabaTbIBaTh HehopMallbHbIE
ONKMCaHUs 3HAHUH O  MPEeIMETHOU
obmacth B BHme rpada, TabIHIEL,
MHarpaMMbl HJIH  TEKCTa, KOTOPOE
OTpakaeT OCHOBHBIC KOHICILHHA H
B3aUMOCBSI3U MEXIY MTOHSTHAMA
npeaMeTHoi  obsactu). I[lepeHOCHTH
CYIIECTBYOIINE [TaHHBIE.
PazpabatbiBaTh 0000IICHHBIC u

JIETaIbHBIC AJITOPUTMBI, PEaTH3YIOLIHEe
Ha pa3pabOTaHHBIX CTPYKTYPaX JaHHBIX
MaTEeMaTHYECKYO MO/ICTb.
Hcmonb3oBaTh  METOABI M IIPHEMBI
AITOPUTMHU3AIMH TIOCTABICHHBIX 3a/1ad.
Hcronb30BaTh IPOrPaMMHBIC TIPOTYKThI
s TpadUYeckoro  OTOOpakeHUs
anroput™MoB. [IpuMeHsTh CTaHAApTHBIC
aITOPUTMBI B COOTBETCTBYIOIIHX
o0nacTax. OcCHOBBI BBICIIICH
MareMaTHKd B 00BeMe MPOrpaMMbI
TEXHHUYECKOTO By3a

Enoex pyHkuuscoy/ Tpynosas
dynxuus 2.

Kacannpr HMHTEJIEKT Kyienepin
skobanay/  IIpoekTHpoBaHHME — CHCTEM

HCCKYCCTBCHHOT'O MHTCIICKTAa

Ecentey »yiienepiHiH apXUTEKTypachl,
KYPBUIBICHI JKoHE KyMbIc icTeyi. Kasipri
3aMaHFBl MoJiMeTTep 06a3achblH Oackapy
KyHdenepiniy Herizgepi. Mamimertep
0as3achbIHBIH ~ TEOpHACHL  JlepekTep
6a3achIH caKTay jkKoHe Talljay JKyherepi.
Taiinananymst unTepdeicTepin
KYPyABIH  3aMaHayd  MPUHIUITEDI.
DYHKIMOHAIBIK epeKIIeTiKTepai
pecimaey Ttingepi. Tanceipmanapsi
paciMaey  omictepi  MeH  omicTepi.
Kacanmst HMHTEJJIEKT KyHenepin
Kobanay omicTepi MeH Kypaliapsbl.
Wurtepdeiicti xobamay omictepi MeH

TanmanrapaslH  OpBIHIATybIHA —Tajday
kyprizy. TamanTapasl  icke  acklpy
HYCKaJapblH o3ipiey. Tamceipmanapist
peciMzaey  omictepi  MEH  9AiCTEpiH
KOIJaHBIHBI3. Mynazneni TapanTapMeH
KapbIM-KaThlHaC ~ ykacay.  JKacaHmbl
HHTEJUIEKT JKYHenepiHe  KOMbLIaThIH
TamanTapAbl iCKe achlpy KypalgapblH
TaHJay. XKacan bt UHTEJUIEKT
JKYHeNnepiH 1iCKe achlpy HYCKalapblH
azipney. Myieni TapantapMeH KapbiM-
KaTbIHAC jkacay. KonaHbICTaFbl THINTIK
mrenriMaep MeH JKAacaHAbl HHTEIIEKT
JKYHENepiHiH YIriIepiH KOJIaHBIHBI3.

Kypasgapsl. Jepexrep GazaceiH | JKacaHnmpl — MHTEIEKT — KyHesepiH,
Kobanay omicTepi MeEH Kypaijiapbl. | JEPEKTep KYPbUIBIMIAPBIH, MOIIIMETTEp
EcenTey »xyitenepiHiH apXuTeKTypachl, | 0a3acblH, OarapinamabiK
KYPBUIBICBI ~ JKOHE  KYMBIC  icTeyi. | mHTepdeiicTepi xobanay oicTepi MeH
XacaHmel ~ MHTEIUIGKT  JKyHeJepiHIH | KypanmapbiH KOJIIaHy. Myaneni
ApXUTEKTYpachlH _Kypy NpPUHUMITEpi. | TapanTapMmeH KOMMYHHUKAIHUSIAp b




Tuntik wenrimMaep, GarmapiaMaibik
MOJIYJIBICP KiTallXaHaJIapsl,
mablioHAap,  KacaHgbl  MHTEIUIEKT
KyHeslepiH ikacayla KOJIIAHBLIATBIH
oOBeKTiIEp KJIaCTapbl. Kacaugsl
HHTEIUICKT Ky#enepin )obaay
omictepi MeH Kypanmapbl. Jlepekrep
OazacblH  jkobamay — omicTepi  MeH
Kypajiaapsbl. Barnapnamansix

uHTepdeiicTepai xobanay omictepi MEH
Kypangapbl/  ApXUTEKTypa, YCTPOICTBO

u (YHKLIHOHUPOBaHUE
BBIYHCIUTENBHBIX — cHCTeM.  OCHOBBI
COBPEMEHHBIX ~ CHCTEM  YIPABJICHUS

6a3amu JaHHbIX. Teopus 0a3 NaHHBIX.
Cuctembl XpaHeHUss W aHanu3a 0a3
naHHBIX.  COBpEeMEHHBIC — IIPUHIIHUIIBI
MOCTPOCHHUS uHTepQecon
nosb3oBartess. SI3biku  (hopmanm3sauu
(YHKIMOHAIBHBIX crienupuKanyil.
Mertonsl ¥ mpuemsl  Gopmanuzanuu
3aJa4. MeTtoupl " cpeacTBa
IIPOEKTUPOBAHHUS CHCTEM
HCKYCCTBEHHOTO HHTEJUIEKTa. MeTonbl
u cpelcTBa IPOEKTUPOBAHUS
uHTepdeiicoB. Mertomsl M cpencTBa
MIPOEKTUPOBAHUS 6a3 JJaHHBIX.
ApXHTEKTYpa, YCTPOHMCTBO "
(YHKIVIOHUPOBAHUE BBIYHCIUTEIBHBIX
CHCTEM. IMpuHnume! MIOCTPOCHUS
APXUTEKTYpbl CHCTEM HCKYCCTBEHHOI'O
HHTEIUIEKTa. TumoBsle  penreHus,
OMOJIMOTEKH TIPOTPAMMHBIX MOYJIEH,
11a0JIOHBL, KJIaCChI 00BEKTOB,
HCTIONB3yeMBIe TIPU pa3pabOTKe CHCTEM
HCKYCCTBEHHOTO HHTEIIeKTa. MeTonbl
U CpeicTBa IPOEKTUPOBAHUS CHCTEM
HCKYyCCTBEHHOTO HHTEIUIEKTa. MeTombl
W CpeIcTBa INPOEKTHPOBaHUS  0a3

xysere aceipy/ IlpoBomuth aHamm3
HCTIONHEHHS TpeGoBaHHIL.
BbipabaTbiBaTh BapUaHThl peanu3aluu

TpeOoBanuid. IIpUMeHATH METOOBI U
[PHEMBI (opmanm3aryu 3ajad.
OcCylecTBIATh ~ KOMMYHHKALIMH  C
3aHHTEPECOBAHHBIMU CTOpOHAMHU.
Beibupate  cpeicTBa  peann3alin
TpeOoBaHUI K crcTeMaM
HCKYCCTBEHHOT'O MHTEJUICKTA.

BrIpabaTeiBaTh BapHAHTHI peaTH3alUH
CHCTEM HCKYCCTBEHHOIO HHTEIUIEKTa.

Ocyl1ecTBisATh KOMMYHHUKaLUK c
3aMHTEPECOBAHHBIMU CTOpOHAMH.
Hcnonb3oBath CYUIECTBYIOIINE
TUIOBBIE PEIICHUS U MIAOJOHBI CHCTEM
HCKYCCTBEHHOTO HHTEJUIEKTa.
[lpumensaTh  MeTOABI W CpeicTBa
MIPOCKTUPOBAHUS cUcTeM

HCKYCCTBCHHOI'O HHTEIUIEKTa, CTPYKTYpP
JIaHHBIX, 0a3 JaHHBIX, MPOrPaMMHBIX
uHTepdheicoB. Ocy1ecTBIATh
KOMMYHUKAIIHH C 3aHHTEPECOBAHHBIMH
CTOpPOHAMHU

JaHHBIX.  MeToapl M CpeIcTBa
MIPOEKTUPOBAHHS MIPOrPaMMHBIX
nHTepdeiicon
Endex pynxuusicsl/ TpyaoBas Bimimai ATy IbIH TeXHOJOTMSBIK | KonmmaHbuiatelH yreiMaap MeH odapapie | KypbutbiMaslk oinay. TaOaHIbUIbIK IeH
$ynkuus 1 sxicTepi. Bimimi anyJblH | e3apa GailIaHBICHIH aHbIKTaHbI3. | 3eifin. lllpFapMambuIbIK Ke3kapac. O3iH-
CapanramaisIK xyiienepai xobanay/ aBTOMATTaHABIPbUFaH daicTepi. bimimai | Ecenrtepai miemry omicTepiH aHBIKTaHBI3. | €31 OKbITY KaOineri. JKayamkepriimik.
TIpoekTupoBaHKe 3KCIEPTHBIX CUCTEM aqynblH ~ KOMMYHHMKaTHBTI  omicrepi. | Ilommik  cama  Typanel  OimiMHiH | TYNKNIKTI HOTHXKEre Hasap ayaapy >KoHe
CapanTamanbik KylenepiiH | OefipecMn  cumarTamachlH — rpaduk, | KIMEHTTEpAIH Tamanrtapbl. Ickepitik KapbiM-
ApPXUTEKTypachlH Kypy MNpPHUHIMIOTEpI. | KecTe, JuarpaMmMa HeMece MOTiH | KaTelHac Jarapliapbl. JKyienmik — oitnay.
CapanTamanbslK kyienepal okobamay | Typinge O3IPJIEY, on mnoHzmik cama | CraHmapTThl eMec Mocenenep/i mere oimy/
omicTemeniepi MeH Kypanjapbl. bimiM | yFeiMpapsr apachIHaFbl Herisri | CTpyKTypHOE MBIIUICHUE. YCHIYMBOCTD U

KOpbIH  jkobamay  omictepi  MeH | YFbIMIAp MEH KaThbIHACTap/bl KOPCETEi. | BHUMATENbHOCTh. KpeaTHBHBIH mOIXO.
Kypangapbl.  bimimai  yceiHy  meH | Ilonaik camanelH Herisri yreiMaapbiH | CriocoOHOCTB K €caMOOOyUYCHHUIO.
OHIEYAIH HETi3ri YFBIMAAphl MeH | JKOHe  OJapAblH  cumarramanapbiH | OTBeTcTBeHHOCTH. OpHEHTHPOBAHHOCTH Ha
TeopusUIapel.  bimiMai  yChIHY MeH | aHBIKTaHbI3. TepMUHOJOTHSHBI JKOHE | KOHEUHBIH  pe3ylabTaT U TpeOOBaHUSA
OHIEYAIH HETi3ri  YFEIMAAphl MEH | YFBIMAp  apachlHAarbl  OaillmaHBICTHl | KIMEHTOB. HaBbIKkM 1emT0OBOro OOIICHHS.




TEOPHSLIAPBIL. HopmatusTik-
QHBIKTaMaJIbIK MaTepHaapasl,
OyiipbIKTapabl, spicTemenepai,
Kypajiiapibl, HYCKAyJbIKTapAbl JKOHE

Oacka J1a apHaiibl oneOHeTTepai Tanaay.
Data Mining. Famamasik WHTepHeT
xenicingeri (Google, Yahoo, Yandex,
Rambler) »oHe XKeprimikTi >Keminepaeri,
aHBIKTaMaJIbIK, KYKBIKTBIK HKOHE
KOHCYJIbTAUMSUIBIK, OKYHesepaeri i3aey
KyHenepi KoHe T.0. HMHTEIUIEKTyasbl
i3ney areHTTepi. 3amaHayu
capanTamalblK KyHenepiH KypbUIbIChI

XKoHe JKyMbIc icteyi. CapamraManbik
Kyienepain Herisri ACTIATTHIK
KypajaapsL Binimai YCBIHYIbIH
JIOTHKAJIBIK MOJEJBICPI. Bimimui
YCBIHYABIH ~ OHIIPICTIK  MOAENbIEPI.
Binimai YCBIHYABIH Kanpisig
monenbepi.  CeMaHTHUKaJBIK  JKelli
mozensaepi. OObekTire OaFbITTaNFaH

monenbiep. CASE-kypanmap. UML.
Kasipri 3amanfel MoliMeTTep 0a3achlH
Gackapy KylenepiHin Herizaepi.
Monimerrep  6a3achlHBIH — TEOPHUSICHI.
JlepekTep 0a3achlH caKTay *oHE Taay
xyiienepi/ TeXHOTOTHYECKHE METObI

HU3BJICUCHUS 3HAHUM.
ABTOMaTU3MPOBAHHBIE METObI
HU3BJICUCHUS 3HAHUM.
KommyHukaTuBHbIe METO/IBI
HM3BJICUCHHS 3HAHHMH. TIpuHIMIB

MOCTPOEHUSI APXUTEKTYPBl IKCHEPTHBIX
cucteM. Mertogonorun M CpeicTBa
MPOEKTHPOBAHUS IKCIIEPTHBIX CHCTEM.
Mertoasl U CpeACTBa MPOEKTHPOBAHUS
0a3 3HAHUM. DyHIaMeHTaIbHbIE
TOHATUS W TEOPUH TIPEJCTABICHUS H
00paboTkn 3HaHU. DyHIaMEHTaIbHBIE
MOHATHA M TEOPUH IPEICTABICHUS U
06paboTkn 3HAHUH. Ananuz
HOPMaTHBHO-CIIPAaBOYHBIX MaTepHaoB,
MPUKA30B, METOMK, mocoowuii,
PYKOBOACTB M JpYrodl creluagbHOH
steparypbl. Data Mining. TlorckoBbie
cucTeMbl B I100anbHOM cetn VHTepHET
(Google, Yahoo, SIndex, Rambler) u
JIOKAIBHBIX ~CETAX, B  CIPABOYHBIX,
NMPaBOBBIX U KOHCYIBTAaI[OHHBIX
cucTeMax W T.aI. VIHTemieKkTyaibHbIE
MIOMCKOBBIE ~ areHTHl. YCTPOWHCTBO |

(YHKIHOHUPOBaHNE COBPEMCHHBIX
3KCIEPTHBIX CUCTEM. OcHOBHBIE
HMHCTPYMEHTAJIbHbIE cpeJcTBa
OKCIEpTHBIX  cucTeM.  Jlornueckue

aHplkTaHp3.  Kipic  JkoHe  IIBIFBIC
AKMapaThIHBIH KYPBUIBIMBIH QHBIKTAHBI3.
Hlemim  kabbuimay — CTPaTErUsIChIH
aHBIKTaHbI3. bimimMai yceiHY TiniHAe
Oimim OasamapeiH o3ipney. Capanrama
JKyileciHe KOHE OHBIH OeJiKTepiHe
KyKaTTama aziprey. Busnec-
[POLECTEPAiH  CHIATTaMagapsl  MEH
MOJIEIIBICPiH JKOHE aKmapar
aFBIH/IAPBIHBIH KYPBUIBIMBIH JKACaHbI3.
binim  6a3amapslH  JKOHE  JKAJIIBI
capanTaMaiblK  OKyHenepai  a3ipiey
Ke3iHae CASE KYpalgapblH
KOJIJAHBIHBI3. UML KOMETiMeH
00beKTire OaFpITTAFaH TaNay JKOHE
I3aliH Kyprisy/ BousiBiars
UCIOJB3yeMble  MOHATHS M WX
B3auMocBsi3H.  Omnpenensrs  MeTOMbI
peLeHust 3a1a4. PazpabarbiBaTh
HeopMaNbHOE OIMCAHHME 3HAHWI O
npeaMeTHor obsacti B Bujae rpada,
TabIMIBl, AWAarpaMMbl WJIH  TEKCTa,
KOTOpoe OTpaXkaeT OCHOBHBIE
KOHLCHIUA U  B3aHMOCBSI3H  MEXY
MOHATHUSAMHM ~ HPEAMETHOH  olnacrtu.
BusiBIsITE OCHOBHBIE HOHSATHS
MIPEAMETHON obnacTu u uxX
XapaKTEePHCTHKH. Onpenensrsb
TEPMUHOJIOTHIO ¥ OTHOIIEHHS MEXITy
nousitusaMu.  OnpenensTb  CTPYKTYpy
BXOJHOW U BBIXOAHOW HH(OPMAIHH.
OmpenensiTe  CTPaTerHio  HMPUHATHS
pewennii. PaspabaTeiBaTh 6as3bl 3HAHUN
Ha S3BIKE TPEJCTABICHUS  3HAHMIL.
Pa3pabaTbiBaTh  JOKYMEHTAIMIO  Ha
9KCIEPTHYI0 CHCTEMy H €€ YaCTH.
Co3iaBaTh OMMCAHKMSA U MOJENIH OU3HEC
IPOIIECCOB U CTPYKTYPHl  HOTOKOB
uapopmarmu. McromszoBate CASE-
CpeACTB Mpu pa3paboTke 6a3 3HAHUH U B
LIeJIOM JKCIIePTHBIX cucteM. IIpoBomuTh
00BEKTHO-OPUECHTHPOBAHHBIA aHAIN3 U
[POCKTUPOBAHHE C  HCIONH30BAHHEM
UML.

CucTeMHOE MBIIUICHHE. YMEHHe pemaTtb
HECTAaHAAPTHBIC 3aJa9n




MO/IEIH MPEeACTaBICHUS 3HAHUI.
TIpoxykuyoHHbIE MOJENH
npejcraBieHus 3HaHuH. DpeiiMoBbIe
MOJIeIH MPEeACTaBICHUS 3HAHUI.
Monenn CEMaHTUYECKOU CeTH.

OOBEKTHO-OPUCHTHPOBAHHBIC MOJIEIH.
CASE-cpencTsa. UML. OCHOBBI
COBPEMEHHBIX ~ CHCTEM  YIPABJICHUS
6azamu JaHHBIX. Teopust 0a3 daHHBIX.
Cucrembl XpaHeHUss W aHanu3a 0a3
JaHHBIX

Endex pynkuusicsl/ Tpynosas

ynkuus 2
CapanTamanslk  OKyHenepai — o3ipiey
mporecTepin yitbIMaacTeIpy/

OpraHuszanyst IMpoLEccoB pa3pabOTKH
JKCIIEPTHBIX CHCTEM

CUMBONJBIK ~ aKMaparThl  ©HAEyre
OarpITTanFaH apHaiipl Oarmapramanay
Tingepi (LISP, SMALLTALK,

PE®AJT). Jlorukanslk Oaraapiamanay
tinpgepi (Prolog). Bimimai yceiny Tinmepi
(OPS 5, KRL, FRL). Barpapiaamansix
JKacaKTaMaHbl d3ipiey  omicTemerepi.
3amaHayn capanTaMaiblK OKYHerepaiH
KYPBUIBICHI JKoHE JKyMBbIC icTeyi. Herisri

YFBIMIAP MEH TeopusIap.
Barnapnamansix JKacaKTaMaHbIH
JKYMBICBIH aBTOMATThI JKOHE

aBTOMATTAH/IBIPBUFAH TEKCEPY ICTePi.
JlMarHoCTHUKANbIK JepeKTepOiH Herisri
TYpJIepi XKOHEe OJapbl YChIHY TOCLIepi.
bakputay =~ Mblcaizapbl MEH — ChIHAaK
IepeKTep KUBIHTBIFBIH KYpYy JKOHE
Kyxkarray oxicrepi. ChIHaK Jepekrtep
JKUBIHTBIFBIH KYpy epesxenepi,
AIrOPUTMACPI JKOHE TEXHOJIOTUsUIAPHI.
CblHAaK ~ JIGpeKTep  JKUBIHTHIFBIHBIH
KYPBUIBIMBI MEH CakTay (opmarrapbiHa
KOMBUIATBIH ~ Tananrap.  3amaHayH
capanTramalblK KyHenepIiH KypbUIbIChI

JKOHE KyMbIc icteyi. CapanramaibiK
KyHenepin HET13r1 aCMAaINThIK
Kypanmapel/  CrenuanbHble  SI3BIKH
[POrpaMMHUPOBAHHs, OPUCHTHPOBAHHBIC
Ha 00paboTKy CHUMBOJIBHOM
napopmamn  (LISP, SMALLTALK,
PEDAJ). S3b1KHN JIOTHUYECKOTO

nporpammupoBanust  (Prolog).  SI3biku
npencrasiaenus 3Hanuid (OPS 5, KRL,
FRL).  Meromonoruu  pa3paboTKu
MPOTPaMMHOTO obecrieueHusl.
VYerpoiictBo M (pyHKIMOHMpPOBAHUE
COBPEMEHHBIX OKCIIEPTHBIX  CHCTEM.
ODyHIaMeHTaIbHbIC TOHATHS U TEOPHU.
Mertoibl aBTOMATHUYECKOM u
aBTOMAaTH3UPOBAHHOM MIPOBEPKH
pabotocniocoOHOCTH MPOrpaMMHOTO
obecriedeHus. OcHOBHEBIE BUJTBI
JQUATHOCTHYECKUX JAHHBIX U CIOCOOBI
HX TIpeACTaBIeHHs. MeTo bl cO31aHust U

CapanTtamaibik Kyhenepain
MPOTOTUNTEPiH A3ipuey. CapanTamabik
KyHernepai GacKapyIblH HepapXHsUIBIK
Kyitecin aziprey. Mazip
KYPBUIBIMAAPBIH, OKpaH MiMIHAEPiH
JKOHE 9KpaH mimiHaepiHgeri Oackapy
JNIEMEeHTTepiH kacaHp3. [laiinanamynist
unTtepdeiicrepiniyg rpaduKabIK
JU3aliHBIH  KacaHbl3. EHri3y/lIbFapy
uHTep(eACTepiHiH BIHFAIIBUIBIFEI MEH
COUKECTIriH TEeKcepy. Backapy
CTPATETUSCHIHBIH THIMJIIUINH TEKcepy

(ipikrey TOpTIOI, AHBIK emec
KOPBITHIH/IbIHBI NalifanaHy >koHe T.0.).
CpIHaK MBICAJIIapBIHBIH canacbiH

TeKkcepy. BiniM KOPBIHBIH AYPBICTBIFBIH
TeKcepy (epekeNnepiH TOJBIKTHIFbI MEH
JerteKTimiri)/ PazpabarsiBaTh
HOPOTOTHNBI  9KCHEPTHBIX ~ CHCTEM.
PazpabarbiBaTh HEpapXUYECKYIO
CHCTEMy  YIpaBIEHHS  OKCIEPTHBIX
cucteM. Pa3pabaTbiBaTh  CTPYKTYpBI
MEHIO, 9KpaHHBIX (OPM U CPEACTB
VIOpaBlIeHUsT Ha OJKPaHHBIX (opMax.
PaspabatbiBaTh Tpaduueckuii An3ailH
uHTepdeicon MOJIb30BATES.
ITpoBo/MTH TECTHpOBaHWE YAOOCTBA M
aJIeKBATHOCTH unTepdeiicon
BBOZa/BbIBOIA. [IpOBOANTH MpPOBEPKY
9 HEKTUBHOCTH CTPATETUH YIPABIICHUS
(nmopsimka  mepeOopa, HCMONB30BaHUE
HEYETKOTo BbIBOAA M Ap.). IIpoBomuTh
HPOBEPKY KayecTBa TECTOBBIX
npumepoB.  [IpoBoanTs  MPOBEPKY
KOPPEKTHOCTH 0a3bl 3HAHUI (IOJHOTY U
HETIPOTHBOPEYHBOCTD IPABHII)




JIOKyMEHTHPOBaHHS
NpUMEPOB M TECTOBBIX  HabOpOB
naHHbIX. IlpaBuima, anroputMel  H
TEXHOJIOTHHI CO3/[aHus TECTOBBIX
HabOpOB  JaHHBIX. IpeboBaHMs K
CTpyKType U  (opMaTaM XpaHEHHs
TECTOBBIX HabopoB JIaHHBIX.
VYerpoiictBo ¥ (DYHKIIMOHHPOBaHUE
COBPEMEHHBIX ~ 3KCIIEPTHBIX  CHCTEM.
OcHOBHbIE HUHCTPYMEHTAJIbHbIE
CpPEJICTBA DKCIEPTHBIX CHCTEM

KOHTPOJIbHBIX

Endex pynkuusicsl/ Tpynosas

dynkuus 3
CapanTamanslk  OKyHenepai — o3ipiey
nporecrepine 6acUIBLIBIK ery/

PykoBoacTBo mponeccamu paszpaboTKu
OKCIIEPTHBIX CHCTEM

TanceipManap/pl paciMaey daictepi MeH
sxicTepi. Koiibutran MiHIeTTep i
ANTOpUTMZEY OAICTepi MeH oJicTepi.
Aunroput™zaepai  rpadHKaNBIK - Typae
KepceTyre apHaFaH —OarjapiaMaliblk
enimzep. CraHmapTTel Anropurmaep
XKOHE Olapibl  KOJIaHy — cajaliaphl.
Tanpanran OarmapraManay Tifi, OCBI
Tijgeri Oarmapiiamanay epeKIeNiKTepi.

TanceipManappl paciMaey daicTepi MeH
omictepiH  KoJgaHbIHBI3.  KoiiburaH
MIiHIETTepAI  ANropuTMzaey dictepi
MEH omictepin KOJIJAHBIHBI3.
Ausroput™zaepai  rpadHKanblK - Typae
KepceTy YIIiH OarJapIaMasIK
eHiMAepal — maipamaHbiHB.  TwicTi
canajapia CTaHOAPTThl aarOPUTMIEPIL
KOJIJAHBIHBI3. Tannanran

DyHKIMOHATIBIK epekuIenikTepai | OarmapnaManay TimiHIe GaraapiamMalibK
pecimaey  Tingepi. barmapmamanbik | KOATBI JKa3bIHBI3. Tannanran
JKacakTaMaHbl —d3ipiey ouictemernepi. | Oarmapiamanay OpTachIH
Bar napnamabIK-TeXHUKAJIBIK naiganansiHp3. barnapnamanslk KOITh
APXUTEKTYPAHBIH KOMIIOHEHTTEpI, | paciMaeyre KOMBLIATBIH —TajalTapibl
KOJIIAHBICTaFbl  KOCHIMINANAp  JKOHE | AHBIKTAHTHIH HOPMATHBTIK Ky)KaTTapbl
oJIapMeH e3apa opekerTecy | KoiJaHy. KoimaHbICTarbl TEXHHKAIbIK
unrepdeicTepi. Barmapnamanay | sxoHe /  Hemece — GarmapiamMaibik
TEXHOJIOTUSAIAPHI. Tannanran | apXMTEKTypaHBIH MYMKIiHAIKTEpiH
OarjapiaaMa OPTaChIHbIH EPEeKIIETIKTepl. | MaliJanaHbIHbI3. Barnapnamanbix
CapanTamanbIK JKyHenepai | jKacaKTaMaHbl — o3ipAeydiH  Y>KBIMIBIK
koOalayIblH  TEOpPISUIBIK — HETi3fepi. | OpTachlH JKOHE HYCKaHbl  Oackapy
BarnmapnamanblK  KOATBIH — XKYMBICBIH | JKYHeCiH KOJIJJTaHBIHBI3. Tect
TeKcepyre  KOWBUIATBIH — TalanTapibl | >KHBIHTHIKTApBIH, JepeKTepai
aHBIKTAWTHIH HOPMATHBTIK KyXKaTTap. | HaibIHAAy[bl JKOHE OJIapIbIH HeTi3iHae
barmapiamanblk — KOATHL  KOHICYAIH | OargapraManbiK yKacaKTaMaHbIH
HeTi3ri npuHIUnTepi. JMarHoCTUKAIbIK | JKYMBICHIH TeKcepyai KYprizy.
IepeKTepaiH Herisri Typyepi koHe | barmaprmamansik JKacaKTaMaHBIH
onmapabl  ycbiHy —Tociianmepi. ChIHaK | JKYMBICBIH — TEKCepy  oSicTepi  MeH
JIEPeKTep  JKUBIHTBIFBIH  JalibIHIAy | KypangapbiH KOJIJTaHBIHBI3.
axicrepi. barnapnamansik | JIMarHOCTHKANBIK AEpeKTepi TyCIHAIpY
JKacaKTaMaHBIH ~ JKYMBICHIH  Tekcepy | (KypHanzaap, xarraManap).
sxicrepi MEH Kypannapbl. | barmapmamanblk KOATBI KalWTa eHIEY
Barmapnamanblk KOATHI KalTa eHIEY | KOHE OHTaWIaHABIPYy OficTepi MeH
JKOHE OHTAWIaHIBIPY OICTepi MeH | KypanmapbiH KOJITaHBIHBI3.
Kypasapsl. barnmapnamaisik- | KoiagaHeICTarbl TEXHHKANBIK JKOHE /
TEXHHUKAJIBIK ApXUTEKTYpaHBIH | Hemece OarJapiIamMabIK
KOMITOHEHTTEpi, KOJIZIaHBICTaFbl | aPXUTEKTYPaHBIH MYMKIHIIKTEPiH
KOCBIMIIIANIAp JKOHE OJIaPMEH e3apa | Maii/aTaHbIHBI3. ATbIHFaH
apeKeTTecy uHTepdeiicTepi. | OarmapIaMabIK yKacaKTama
barnapnamainay TEXHOJIOTHSUIAPBL. | CHMATTaMalapbIHBIH MSHJIEpiH
Backapy mienriMaepin KaObuiay | TangaHbI3. Barnapnamanbix
omictepi. Ilepconanmel  OackapynablH | jKacaKTaMaHbl —d3ipJEyAiH  YIKBIMIBIK
HETi3ri NpHHOUNTEpI MEH OficTepl/ | OpTachlH KOHE HYCKaHbl  Oackapy
Metonpl  u _mpueMbl (opManusaluu | KyHeciH KoigaHselHpI3/ Mcmosb3oBath




3a/1a4. Metons! u HPHUEMBI
AITOPUTMHU3ALMH [OCTABICHHBIX 3a1ad.
ITporpammusbie TIPOYKThI JUISt
rpaduyeckoro 0TOOpakeH s
anroputmMoB. CTaHJapTHBIE aIrOPUTMBI
u obnactu HX HPUMEHEHHS.
BrIOpaHHBIil S3BIK MPOrPaMMHPOBAHHS,
0COOCHHOCTH MPOrpaMMHPOBAHHS Ha
3TOM s3bIKe. SI3bIkM  (opmann3auu

(YyHKLIHOHABHBIX crienupuKanyi.
Merozmosoruu paspaboTKu
MPOrPaMMHOT0 obecreueHHsI.
KommnoneHTs! MIPOrpaMMHO-
TEXHHYECKHX ApXHUTEKTYD,
CYIECTBYOLIHE TIPHIIOKCHHS u
uHTepdeiichl B3aUMOJCHCTBUSL C HUMH.
TexHosornu [POrpaMMHPOBAHHSL.
OcobeHHOCTH ~ BBIOpaHHOH  cpenbl
nporpamMM.  TeopeTHueckue  OCHOBEI
[IPOCKTHPOBAHUS IKCIICPTHBIX CHCTEM.
HopmaruBHbie JIOKYMEHTBI,
omnpe/IelIsIoNre TpPeOOBaHUs K IPOBEPKE
paboTocrocoOHOCTH NIPOrpaMMHOTO

Kkoza. OCHOBHBIE TNPUHIMIIBI OTJIAAKH
porpaMMHOro koja. OCHOBHbIE BHUIbI
JUAaTHOCTHYECKUX JAHHBIX M CIOCOOBI
ux IpECTaBICHUS. MeTtonst
MOATOTOBKU TECTOBBIX HabOpOB
JaHHBIX. MeTOBI M Cpe/ICTBA IPOBEPKHU
paborocniocoOHOCTH MPOrpaMMHOTO
obecreuenus. MeToasl U CpeicTBa
pedaxropunra " OINITUMU3ALHN
MPOrpaMMHOro  Kojga. KoMmoHeHTbI
MIPOrPaMMHO-TEXHHYECKUX APXHTEKTYD,
CYyLIECTBYIOLIHE TIPUIIOKEHUS u
uHTepdeichl B3aUMOJICHCTBUS C HUMHU.
Texnonoruu IPOTrPaMMHPOBAHUSL.
MerToasl NPUHATHS  yIpPaBICHUECKHX
pemieHuii. OCHOBHBIE TPUHLUIBI U
METOIbl YIIPABICHHUS IIEPCOHAIOM.

METOJbl M TpHEMbl (OpMaTU3ALUN
3amad. Mcrmomp3oBaThb  METOABI U
HPHEMbI AITOPUTMH3ALHN
HOCTABJICHHBIX 3aja4. Vcroib3oBath
IpOrpaMMHEIe TIPOTYKTHI ULt
rpapuuecKoro oToOpaxeHus
anroputMoB. IIpuMeHATH cTaHIapTHBIC
AITOPUTMBL B COOTBETCTBYIOIINX
obnactsx. I[lucath OpPOrpaMMHBIA KOI
Ha BBIOPaHHOM SI3BIKE
IPOrPaMMHUPOBAHHUS. Hcnonb30BaTh
BBIOPaHHYIO Cpely HPOrpaMMHPOBAHUS.
IIpuMeHATh HOPMAaTHBHBIC JOKYMEHTBI,
OIIpeAEAOIINe TpeGoBaHUs K
0(OPMIICHHIO ~ MPOTPAMMHOTO  KOJa.
Hcnons3oBath BO3MOXKHOCTH
umeroeics TEXHUYECKON n/unmm
MIPOrpaMMHOMN APXUTEKTYPBHI.
[IpuMeHAT,  KOJUICKTHBHYIO  Cpefy
pa3paboTKu IIPOrPaMMHOTO
obeclieueHHss U CHUCTEMY KOHTPOJIS
Bepcuid.  IIpou3BOIUTH  MOIrOTOBKY
TECTOBBIX HaOOPOB, TAHHBIX U IPOBEPKY
paborocniocoOHOCTH MIPOrpaMMHOTO
oOecrieueHus: Ha Ux ocHose. [IpuMeHATh
METOHBIl W CPEACTBA  IIPOBEPKH
paborocnocoOHOCTH MIPOrpaMMHOTO
obecredeHHsI. WnTepnpetupoBath
JTMaTHOCTHYECKHe JaHHble (KypHAIBI,
IPOTOKONBI). [IpUMEHATH METOABI |

cpencraa pedaxropunra u
ONTHMH3AIMH  NPOIPaAMMHOTO  KOJa.
Hcnonb3oBath BO3MOXHOCTH
HMEIOIIEeHCs TEXHUYECKOH n/vnm
IIPOrPaMMHOM APXUTEKTYPBL.
AHanM3UpOBaTh 3HAYSHUS MOJyYEHHBIX
XapaKTEePUCTHK MPOrpaMMHOTO
obecreueHms. IMpumensTs
KOJUISKTHBHYIO ~ Cpelly  pa3pabOTKH

MPOrPaMMHOT0 0OECTICUCHHS U CUCTEMY
KOHTPOJISI BEPCHUH.
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ON

KC enbex ¢pyHknusiiapbl/
Tpynossle ¢pynknun IIC

Binim / 3nanust

Biaikrinik, narabuiap/
YMenusi, HaBbIKH

JInunoctabie komnerenuun (IC) / Keke
Ky3sIperTidikrep (KC)

OH5 Op Typri geHreiiferi KOMIBIOTEPITIK
JKYHeNep/IiH, COHBIH iLIiH/IE )KOFapbl OHIM/II
ecenTey KiIacTepliepiHiH apXUTEKTypachl MEH
JKYMBIC IPHHIUNTEPIH OLTy KOHE TYCIHY.

POS 3HaTh 1 NOHUMATh APXUTEKTYPY U HPHHIIUIIE]
paboThl KOMIIBIOTEPHBIX CHCTEM PA3IMYHbIX
YPOBHEH CIIO)KHOCTH, BKIIFOYast
BBICOKOIPOH3BO/JUTEIIBHBIC BBIYHCIUTEIIBHBIC
KJIaCTepBI.

OH9 Tanpanras 0arbITKa OaliIaHBICTBI KOCHIMILIA
Ol1iM MeH JaFapUIap/ibl TAHAAH KOHE KOJIaHa
oimy.

PO9 Ywmets BbIOMpATh U IPUMEHATH

JIOTIOJIHUTE IbHBIE 3HAHUS U HABBIKU B
3aBHCHMOCTH OT BEIOPaHHOTO HAIIPABJICHUSL.

Endex ynxuuscsy/ TpynoBas
¢ynxnus 1.

DusuKaIbIK JIeHreine JKYMBIC
KaOlIeTTiirin KaMTaMachl3 ery/

ObecrieueHne pabOTOCHOCOOHOCTH Ha
(usnueckoM ypoBHE

KypbuiFbL1appIH, CUIIATTaMAaIaphl SKOHE
omapael  cananapaa  Kojjany.  loT
Kyiienepine apHajraH OarmapiaMaibik
Kypangap.  MamuHaapanslk — e3apa
opekerTecy  omictemeci.  Enuipinren
KyiienepMeH JKYMBIC icrey
TEXHOJIOTHSACHL. Kommonentrepain
03apa OpeKeTTeCY TEeXHOJOTHACHI, Kyhe
imiHgeri ayTeHTU()UKALMAHBL JKy3ere
aceIpy, Ky#ieHi Kayirci3
KOHHTyparsia OpHAJIACTHIPY,
OKMFaJIapIbl ecCelKe alylbl >Ky3ere
acelpy. OKuFamapibl aHBIKTay SKOHE
olapra  jkayan Oepy  omictepi.
DIEeKTPOMArHUTTIK yitnecimainik
TEOPHUSACHI, Paguo  TOJKBIHAAPBIHBIH
Tapaiy Heri3ziepi, KamTy aiMaKTapbiH
ecernrey, CBIMCBI3 JKemninepaeri
MaplpyTTay anropurMaepi/
XapakTepUCTHKU ~ YCTPOHCTB M HX
MIpUMEHEHHUe B OTpacisiX.
IIporpammubie  cpeactBa g IoT
cucTeM. MeTomoJIor s MEXMAITHHHOTO
B3aumozeiicTBusa. TexHosorus paboThI
co BCTPOEHHBIMU CHCTeMaMU.
TexHonorust paboOTHl B3aMMOJICHCTBHUS

KOMIIOHEHTOB MEXITY Cco00i,
OCYIIECTBIICHIE ayTeHTH)UKAIHST
BHYTPH  CHCTEMBI,  pa3BepTHIBAaHUE

cucTeMbl B 0e30macHOi KOH(Urypamu,
OCyIIECTBICHHE ydera COoOBITHII.
Mertozbsl OOHApy)KEHHS! WHIUJICHTOB M
pearupoBaHMs Ha  HUX. Teopus
9NIEKTPOMArHUTHOU COBMECTHMOCTH,
OCHOBBI PacHpOCTPaHEHUs] PaJHOBOJH,
pacueTaM 30H HOKPBITHS, aITOPHTMaM
MapumipyTu3anid B OECIPOBOAHBIX
CeTsIX.

Bepinerin mepektepai Tekcepyre KoHE
TanJayra akmaparTtel Oepyai JKysere
acplpy YIIH JaTYUKTED MEH OKy
KYPBUIFBUIAPBIH TEHILEY KOHE OpPHATY.
KaxerTi x00a YILIiH CEHCOpPJIap MEH OKY

KYPBUIFBUIAPBIHBIH ~ CHIIATTAMAIAPBIH
TaH/Iall, CUIIATTaHbI3. Keminik
KYPBUIFBLIAPIBI JKOHE OJIapIbIH
CeHCOopJIapMeH JKOHE OKY

KYPBUIFBUIAPBIMEH ©3apa OpEKEeTTEeCYiH
TyciHy. KypburFbutapIise 0HIey KyaTbIH
€CKEpiHi3 JKOHE aKmapaT  arbIHBIH
perrenis. TeTeHme >karaaiiapabiH
IFBIIAPTTAPbIH  aHBIKTaHBI3  JKOHE
KYPBUIFbUIAPABIH THIMILIICIH
tomeHzeTiHi3. [oT  KypbuFbLIapbIHa
JIMarHOCTHKA KYprisy. OmapbIH
JKYMBICBIHBIH 60JKaMABUIBIFBIH
aprTeipy  ymiH loT  KypbuIFbLIapbl
KYprizeTin TEXHOJIOTHSIIBIK
omepanysanapasl  OakpUIayIbl  Ky3ere
acwlpy. Ilomra sxome SMM areHrriri
KaTenmepii  TY3eTy,  KYpBUFBUIAPIBI
JKaHApTY, ayBICTBIPY JKOHE JKETUIHipY
yuiiH IoT KypbUIFbUIApBIHBIH KYMBICBIH
KaXET eTeTiH INarbIMaap OOWBIHIIA
Tangay Kypriseni. OHIM HECiHIH IIOTy

Gaiimanbic OpTAJIBIFBIMEH e3apa
opekerrecy/ HacrpaunBats "
yCTaHABINBATE JIATYUKA u
CUUTHIBAIONINE ycTpoiicTea 15

OCYIIECTBIICHUS TIepeaaun HHpOpMaun
Ha MPOBEPKY U aHAIN3a MepelaBaeMbIX
nmaHHbIX. [loxOupaTth U COCTaBILITH
OITMCAaHUE XapaKTEPUCTUK JAaTYUKOB H
CUUTHIBAIOIIUX YCTpOICTB UL
TpedyemMoro MPOEKTA. Ionnmate
CETEBBIE ycTpoiicTBa u HX
B3aMMOJICHCTBHE C  JaTYMKAMH MU
CUHTHIBAIONMMHI YCTpOHCTBAMH.

Kayankepruimik. OpbIHAAY IIBUTBIK.
Jlorukansik, AHAJINTUKAJIBIK,
MaTeMaTHUKAaJIBIK oitnay. Horumxere
Oarapiany. YiibIMacTeIpy.

IerapMambuIbIK. Mocenenepi menryaeri
Toyencizmik. Jonaix/ OTBETCTBEHHOCTb.
M cnoaHuTeIbHOCTD. Jlornyeckoe,
aHAJIMTHYECKOC, MaTeMaTHYECKOe
MBILIJIEHHE. OpHEHTHPOBAHHOCT ~ HA
pe3ybTar. Opranu30BaHHOCTb.
KpeatuBHOCTh.  CaMOCTOSITEIBHOCTE B
peuenun npobiaeM. AKKypaTHOCTh




YuuThIBaTh BBIYHCIIUTEIIBHYO
MOIIHOCTD YCTPOHCTB U PETyIHpOBaTh
HOTOK UHpOPMALHH. BeistBIATH
HPENOCHUIKH s aBapUHHBIX
CHTyalnil U CHIKeHHS 9P HEKTHBHOCTH
paboTsI YCTPOHCTB. ITpoBoauTh
JTHarHOCTHKY yerpoiticte  10T.
Ipon3BoauTh KOHTPOJIb
TEXHOJIOTMYECKUX ornepauui,

npoBoAuMbIA ycTpoiictBamu IoT, mis
MOBBIICHHUST ~ MIPEJCKa3yeMOCTH  HX
skciutyatanud.  [IpoBoauth — aHamm3
nouroit u  SMM-arenTcTBOM 1O
’kanobaM, — TpeOyromuM  OIepaIuy
yerpoiicte  IoT s ucnpaBieHus
omubOK,  MOJCPHHU3ALMH, 3aMEHBI U
COBEPIIEHCTBOBAHUS YCTpOICTB.
B3aumopeiictBe ¢ KOJUI-LEHTPOM
PaccMOTPEHHUsI BIaeIbla POIYKTa.

Endex ¢pynxnuscel/ Tpynosas
ynxuus 2.

XKeninik genreiine skyMbic
KaOlIeTTiIiriH KaMmramacel3 ery/
ObecneueHue paboTOCIIOCOOHOCTH Ha
CETEBOM YPOBHE

Marmusanap apachIHaFbl e3apa
OpeKeTTeCyli ~ OpHATyFa  apHajFaH
XKEJIUTK JKaOABIKTAp MEH XarTamajap.
loT-na KOJIIaHBUIaTBIH JKENLTIK
texuojormsap. Thread (yii keHicTirin
aBTOMATTaH/ABIPY/ia KOJlaHyFa Oanama)
sxkone TV white space CHAKTBI jKaHa
xeninep. CraHgapTTel aT OaillaHbIC
MpoTOKONIIaphl xoHe ZigBee, Z-Wave,
6LoWPAN, Sigfox, Neul, NFC xone
Larawan Typansl.  Kosnpan6anapasl,
KYpBUIFBUIAPABI  OacKapaThlH  JKOHE
JepeKTepai TaJIalThIH apHabl
mwiathopmanap. Keninik xkaOabIKTap
KOHE OJapIbIH CHIIaTTaManapsl,
xattamanap/ CereBble 000pyIOBaHUSA U
HPOTOKOJIBI JuIst YCTAQHOBJICHHUS
B3aMMOJICHCTBHSL MEXIy MallHMHAMH.
CeTeBble TEXHOJIOTUH HCIIOIb3yeMble B
IoT. HoBsle cereBble, Takux Kak Thread
(ampTepHaTHBa U1 NPHMEHEHHS B
aBTOMATH3aLMI JIOMAaIHero
mpoctpaHctBa) u TV  white space.
CraHnapTHbIe TIPOTOKOJIBI nuT-
KOMMyHuKanuu u o ZigBee, Z-Wave,
6LoWPAN, Sigfox, Neul, NFC u
LoRaWAN. Cnenuanbhble miathopMsl,

CeHcopiap MeH OKY KYpBUIFBIIApBIH
MoOmIbAi  KypbuFbuiapmen,  Wi-Fi,
cepBepMeH 0aliaHbICTHIPBIHBI3.
Kemninik feHrelae Karenepiai TY3eTy
TarchlpMallapblH  OpPBIHAAHBI3.  lmIki
KOPIOPATUBTIK ~IOpTajjapra IKYKTEY

yuriH HOCT-TaJIIay KYprizy.
ManHaapaiblk  €3apa  OpeKeTTecyi
KaMTaMachl3 €Ty  YIIIH  JKeJIUTiK
KaOMbIKTBI  OacKapeiHb3.  JKemimik
JKaOABIKTApbl ~ MOHTaXJay  JKOHE
OeumiekTey. DuU3UKaIBIK KabaTTa
KUHAJFaH JiepexTepai apTypi

KYPBUFbUIAPFA Y3/IKCI3 TachIMaIAAy bl
konpay. Jlepexrtepnui OepymiH Kemiiik
KYPBUIFBUIAPBIHA  TEKCEpy  XKYprizy
s)kocmapblH  o3ipney.  Kypbuirbuiap
apachiHIa JiepexTepal oepy
MOHHUTOPHHTIH XYprizy/ YcTraHaBIHBaTh
CBA3b JAaTYMKOB M  CUHTHIBAIOMIMX
YCTpOHCTB c MOOHJIBHBIMU
yerpoiictBamu,  Wi-Fi,  cepsepom.
BBIMONHATE 337audl 10 HCIPABICHHUIO
omHboK Ha  CETEBOM  YpOBHE.
ITpoBoMTH TOCT-aHANM3 JUISL 3arpy3KH
Ha BHYTpPEHHHE KOPIIOPaTHBHBIC
HopTabl. AJMHHHCTPHPOBAaTh CETEBOE

KOTOpBIE KOHTPOJUPYIOT HPHIOKEHHUs, | 00OpyHOBaHWE UL obecrieyeHus
JOEBAliCl M AaHANM3UPYIOT JaHHBIC. | MEXMAIIMHHOTO B3aHMOACHCTBHS.
CereBble  oOopymoBamus u  ux | IIpomsBoguts MOHTHPOBKY u
XapaKTEPUCTUKH, TPOTOKOJIbI JIEMOHTHPOBKY CETEBBIX 000PYIOBAHUIH.
HonnepxuBats OecniepeOoitHy0
mepefady JaHHBIX, COOpaHHBIX Ha
¢du3HdeckoM  cioe, K PasIHYHBIM
YCTpOHCTBaM. Pa3pabotats IJIaH
MIPOBEICHHS IIPOBEPOK CETEBBIX




YCTpOHCTB nepexadn
ITpoBOAUTE  MOHHTOPHHT
JIAHHBIX MEXKJLY yCTpOHCTBAMH

JIAaHHBIX.
nepesayn

Enoex pynxuusicsl/ TpynoBas
¢pynknus 3.

Konnanbansl qeHreiiie xyMpIcKa
KaOlIeTTUTKTI KaMTaMach3 eTy/
ObecneueHne paboTOCIIOCOOHOCTH Ha
HPHKIIAJHOM YPOBHE

ABTOMaTTaHABIPBUIFaH xKobanay
xyienepi  (AutoCAD  sxome T1.6.).
ChIMCBI3 JKENIIepAl JKOCTIapiay JKOHE
KYMBIC icTey, aram aiTKaHga paauo
TOJIKBIHAAPBIH Tapaty Heri3aepi, KaMTy
aiiMaKTapbIH ecenrey, CBIMCBI3
JKeNinepAeri MapuIpyTTay alropuTMaepi
Typansl Oimim. Kasipri 3amanfbel case
Kyiienepi/ Cucrembl
aBTOMATH3MPOBAHHOIO MPOCKTUPOBAHUS
(AutoCAD wu t1.a). IlnmanmpoBanus u
(byHKIHOHHPOBaHUS 6ecIpOBOIHBIX
ceteil M B YACTHOCTH 3HAHUS 110
OCHOBaM DacHpOCTPaHEHHUs paJHOBOIH,
pacuyeTaM 30H IMOKDBITHS, aIrOpUTMam
MapuIpyTu3alud B OecIpOBOAHBIX
cetsx. CoBpemennbie CASE cucrembl

Baf‘l[ﬁpﬂaMaHLIK JKaCaKTaMaHBI >K06a.nay

YIIiH aCIanThIK Kypasiapst
KOJITAHBIHBI3.  ABTOMATTaHABIPBUIFAH
JKobanay JKYHECIHIH  KYMBICBIHIA
KOJIIaHBIHBI3. Kowmmsroteprix
TEXHUKaHBI KOJITaHa OTBIPBIIT
ecenTeylep KYPTi3y. UML

JarpaMMalapelH KoJjaHa oTeIpb, 1T
JKYHenepiHiH MOJenbaepiH  IKacaHbI3/
Hcnosb3oBath HHCTPYMEHTAJIbHbBIE
cpencrtBa Ot mpoektupoBaHus 0.
[lpumenste B paboTe  CUCTEMBI
ABTOMATH3UPOBAHHOIO
MIPOEKTUPOBaHMsS. [IpOBOINTE pacdeTsl
C  HUCIOJb30BAHHEM  KOMIIBIOTCPHON
TexHUKH. PaspabatbiBate Monenu loT
cucteM ¢ nomoisro UML nuarpamm.

Endex ynxuuscsy/ TpynoBas
¢ynkuus 1.

IoT KYPBUIFbLIAPBIHBIH e3apa
opekerrecyi MeH GacKapybIH
KaMTaMachIl3 ery/ ObecnieueHne
B3aMMOJCHCTBUSA " yIIpaBIIeHHS

ycrpoiictBamu 10T

XKyiteni aBTOMATTAHIBIPYFa apHAIFaH
OpenStack  Texnonorusutapsl, REST
API, SOAP xoHe Oacka GarapiamMabiK
J)KaCaKTaMaMEH AaHBIKTAJIFaH  OKEJIK
TEXHOJIOTUsLIap. IoT YLIiH
Oarmapiaamanay TiJaepi MEH
TEXHOJIOTHSUIAPHI. Anroputmaey
Herizzepi XKOHE Mornimerrep
KYPBUIBIMBI, ~ MOJMeTTep  0a3achlH
a3ipyiey  oicTepi MEH IMPHUHIMIOTEPI.
Barmapnamanay tinmepi. [Ib 0Gackapy
xy#enepi. Onepamysuiblk OKyienepain

(bYHKIMOHAIIBIK epeKILeNiKTepi.
Anroput™Mzuep — koHe  Moimertep
KYPBUIBIMBL. MHEKpPO3JIEKTPOHHKA

ueriznepi/ Texuomoruit OpenStack, API
REST, SOAP u apyrux nporpaMmHO-
OIpe/IENsAEMBIX CETEBBIX TEXHOJOTHI
JUISL aBTOMATH3allUH CUCTEMBI. SI3BIKH U
TEXHOJIOTUM IIPOIPAMMUPOBAHUA UL
IoT. OcHOBBI  aNropuTMHU3ALMU U
CTPYKTypbl ~ JaHHBIX,  METOABl U
npuHUMNBl  pazpabdotku B/l S3biku
MPOrpaMMHUPOBAHMSI. Cucremsl
ynpasienuss bBJl.  ®DyHxuMoHambHBIE
O0COOCHHOCTU OIEPAlHOHHBIX CHCTEM.
AJTOPUTMBI U CTPYKTYpBl ~JIaHHBIX.
OCHOBBI MHKPODJIEKTPOHUKH

I'padukaibik naianaHybl
nuHTepdeiicin  o3ipyey  MiHIETTepiH
aHBIKTAHBI3. I'padukainbik
Taijaaany bl uHTEpPEHCiH
Oarpapiamanay. MammHaapaiblk e3apa
opekerTecy i OpHaTy Y=
KiTanxaHauap MeH KypaJiiapsl
nainanansiHe3.  Kypsurreimapasin [oT
backapy KOCBIMIITAJIapbIH/IA
KOJITAHBUIATBIH JIEPEKTEpP KYPBUIBIMBIH,
JiepeKTep TYpIepiH AHBIKTAHBI3.

JloruKanbelK TYTAaCTHIKTHI KaMTaMachl3
€T€ OTBIPHII, MAJIIMETTEp 0a3achIH KYpPY,
MaiMeTTep 0a3achlH KaJbIIIKa KENTipy.
MammHaapaiblk e3apa opeKeTTecy YIIiH

CUTHal Oepy KYPBUFbUIApbIHA
Oarapiamanap JKaszy, IoT
KYPBUFBUIAPBIHBIH JIOTHKAJIBIK
UHTETPaJIIbl cxemanapsbl. Botrap

JKacaHpI3. backapy jxoHe GacKapbUIaThIH
KYPBUFBLIAp apachiHga OarmapiiaMaibik

JKOHE TEXHUKAJIBIK, GaiiaHbIC
OpHATBIHBI3/ Onpenenuts 3aa4u
pa3paboTku rpaduyueckoro uHTEpdeiica
MOJIb30BATENIS. TIporpammupoBaTh
rpaduyeckuit unTepeiic
MOJIb30BATEIIS. Hcnonp30Bath
OHUOIHOTEKH u cpencTBa I
YCTaHOBJICHUSI MEKMAIINHHOTO
B3aUMOJICHCTBUS. Onpenenuts
CTPYKTYPy [AQHHBIX, THIIBI JIAHHBIX,

UCTONB3yeMbIC B MPIIOKCHHN IS
ynpasienus: loT ycrpoiicts. Co3aBaTth
0a3sy  JaHHBIX, C  o0ecre4eHHeM
JIOTHYECKON LIEJIOCTHOCTH,

Jlorukansik oinay. OinayablH HKEMILTITI.
Yiteimpacteipy. IlIsrrapmamsuibik. JJonmik.
Kapsiv-katemac. Oky Mymkiagiri. TopTim.
3eitin. Llemmim kabbuiayaarst Toyencismik.
XKayankepuinik/ Jlornyeckoe MbIIUICHHUE.
I'mbxocts MpInuieHHs. OpraHH30BaHHOCTb.

KpeatuBHOCTB. AKKYpaTHOCTb.
KoMMyHNKa0eTbHOCTb. OO6y4aeMoCTb.
JIMCIMTIITMHIPOBAHHOCTb.

BuumatenbHOCTh.  CaMOCTOSITENBHOCTh B

TIpUHATHU PEIICHUS. OTBETCTBEHHOCTH




Hopmanm3aiuu BJI. ITucats mporpamMmsl
K YCTpOWCTBaM Iepe/laudl CUTHaja s

MEXMAIHHHOTO B3aUMOJICHCTBHS,
JIOTHYECKHE  MHTErpajbHble  CXEMBI
yerpoiicte  IoT. Co3gaBath  OOTHI
VYcraHaBiauBaTh  NPOrPaMMHYIO U
TEXHHYECKYIO CBA3b MEXLY
YOPaBISIOIIME U YHPABISIEMBIMH
YCTPOHCTBAMH.
Endex $ynxnuscoy/ TpynoBas | Tecrineyre apnamran kypangap. loT | barmapmamana JKOCIIapJIaHFaH
dynkums 2. yurH KYPBUIFBLIAPABI CeiHay | (yHKUMsUIApabl OpBIHAAyFa apHAJFaH
IoT okyiieciHiH JKyMbIcbiH Oakputay | Kypamaapsl. HDL koablH KypyFa joHE | KOCHIMILIAHBI azipreynin GapJIbIK
paciMiH  OKETUILIpY JKOHE IKYprisy/ | Tekcepyre apHajraH OarjapiaMajblk | Ke3eHAepiHIH  OpbIHAANy  CamachlH
COBepIICHCTBOBAaHHE M IIPOBEACHHE | >KacaKTama. Tectiney OoiipiHmIa | aHBIKTAHBI3. KongaHOaHBl — TecTiney.
poLeypbl KOHTpOJISL | XaJblKapalblK JkoHE peciyOimkansik | barmapnamaHbiy ocai TYCTapbIH

paborocrniocobHocTH cuctemsl 0T

cranmaptrap. barmaprmamanay Tingepi.
IoT Kyienepine apHaJIFaH
OarapiaamMabIK Kypasizaap,
KYPBUIBIMIAP, Garapnamanay
TUIIEPIHIH KiTalxaHajiapbl. IoT
Kyiienepin jxaHapTy omictepi/ Cpencra
s tecrupoBanus  [10.  Cpencrsa
TecTupoBanus yctpoiicts Juia  loT.
IIporpamMHbIe CpeACTBa UL TE€HEPALUI
u BepHDHKAIIUS HDL-koza.
MexayHapoiHble M pecIyOIUKaHCKHE
craHAapTtel 1o TtectupoBanuio [10.
S3bIKH MIPOrpaMMHUPOBAHUS.
IIporpammMHbIe cpencTBa, (ppeMBOPKH,
OHOIMOTEKH SI3BIKOB
nporpammupoBanus s cuctem loT.
Mertoas! MopepHu3anuu cucteM IoT.

aHBIKTAHBI3. Opi Kapail Ty3eTy YIUiH
TaOBUIFaH KaTeHi CHIaTTaHbl3. TecTiney
KypasiaapbiH KOJITAHBIHBI3 KOHE
aNbplHFaH JepeKkTepai TaagaHsi3. Koarsr
KamTy Typaiel ecen kacaHb3. loT
CaJIaChIHAFbI MHHOBALMsIIapFa
MOHHTOPHHT XKYpridy. KineHTriH xaHa
TajanTapblHa CoiKec KOCBIMIIAJapFa

e3repicrep €HTi3y. IoT
KYPBUIFBUIAPBIHBIH HYCKaJapblH JKOHE
ojapfa  apHamFaH  OarxapraMaibIK
JKacaKTaMaHsbl KaHAPTHIHbI3,
OeunmiexTepi aybICTBIPBIHBI3/
OmnpenenuTh KadecTBO  BBITOJIHCHUS
BCEX DTAIOB M3TOTOBJICHUS Pa3pabOTKU
HPHIIOKCHUS Ha BBITIOJTHEHHUE
3aIUIaHUPOBAHHBIX dyHKIMHA B

nporpamme. IIpoBoaUTs TecTHpOBaHUE
npunokenus. ONpenenuTh ys3BHMbIE
Mecra IIPOTPaMMBI. Ormmcatb
HalJeHHYI0 OUIMOKY Ul JajbHEHIIero
ucnpapieHus. [IpuMeHsTs cpencTBa s
TECTHPOBAHHUS u aHaJIN3UPOBATh
noiydeHHsle  gaHHble.  CoCTaBIATH
OTYeT O HOKPHITUH Kopa. IIpoBoauThb
MOHHTOPHHI HOBOBBEJICHHH B 00JacTH
IoT. Bnocuts U3MEHEHHS B
IPUIOKCHHS COOTBETCTBEHHO HOBBIM
TpeOoBaHUAM  KiHeHTa. OOHOBISTH
Bepcun yctpoictB loT u IIO k Hum,
IIPOU3BOJIUTH 3aMEHY JieTanei




«6B06104 Computer science» 0ijim 0epy 0arnapaaMachl 00MbIHIIA OKBITY HITHKeJIePiHiH

«barnapiaaManblK KAMTaMaHbI TeCTJIEY» KICIOM CTAHIAPThIMEH apaAKAThIHACHI
CooTHeceHHe pe3yJILTATOB 00yUeHHs 110 00pa3oBaTe/IbHOM nMporpamme «6B06104 Computer sciencex»
¢ [IpodeccnonanbupiM cTangapToM «TecTUpoBaHMe MPOrPaMMHOI0 o0ecreyeHus »

KO9CIBHU KAPTACBDI: «barnapjamMaJibIK kacaKkTama au3aiinepi», «An:kenep-oarnapaamamsy CBLI 6 nenreiii — bakanaspuar
KAPTOYKA MNPO®ECCHUM: «/Iu3aiiHep nmporpaMMHOro odecnedenus», «Mu:xxkenep-nporpammuct» 6 yposenb OPK — bakanaBpuar

KC enbex ¢pyHknusiiapbl/

Biaikrinik, narabuiap/

JInunoctabie komnerenuun (IC) / Keke

ON Tpynosuie gy IC Binin / 3uanun YMeHus, HABBIKH Ky3sIperTidikrep (KC)
OH10 Ex Tuimmi kxoHe  uHHOBanMsUIBIK | ExOex ynxnuscoy/ TpynoBasi | 3eprreyaid 3amanayn Tocinmepi Men | barmapmamanbik KaMTaMachl3 ety | Jlorukansik oitnay. OinayabiH HKEMILTITI.
mIemiMaepAi TaHay YINIH KypAeni TeXHUKalblK | ¢pyHkmus 1. omicTepi (IMIMpPUKANBIK, TEOPWSUIBIK | OOBEKTiNIepi (BK) apacbiHiarbl | IlIbrapmaimbiibiK. ¥isiMaacTsipy. KapbiM-
KOHE aKIapaTThIK MiHgeTTepai tangay | Barmapiamansik JKaCaKTaMaHbl | JKOHE JKCIIEPHUMEHTTIK). Tanay skyprizy | OailmaHbicThl — JKOHE  onapablH  ic- | KareiHac. OKy Mymkinziri. Toprim. 3eidin.
[aFAbUIapbiHa ue 0oIy. skobanay/ Ipoextuposanue [10 anicremeci. Jluzaiin omicremeci: SADT, | opekerrepin opoinmayasly | Jdommik.  Xayanmkepurimix/  Jloruueckoe
PO10 VmeTh HaBBIKM aHAJIN3A CIIOKHBIX RUP, ARIS xoHe Oackaimap. UML | 0achIMIBUIBIFBIH QHBIKTAy YIIIH IOHAIK | MBIIUICHHUE. I'nbkocTh MBILIIJICHUS.
TEXHHYECKHX 1 MHOOPMALOHHBIX 3a/1a4 JULs MOJIETIBACY Tidi. Mogzenbaeyre | canaHbl 3epTTey oficTepiH Koimany. | KpeaTuBHOCTS. OpraHn30BaHHOCTb.
BbIOOpa Harboee 3PHEKTHBHBIX U apHaJIFaH Juarpamma Typiepi. | barmapmamanbik skacakTamara | KoMMyHHKaOeIbHOCTb. O0yuaeMoCTb.
HMHHOBAI[IOHHBIX PEIICHHI. Barmapnamanblk  KaMTaMachl3 Tyl | KOWBUIATBHIH TaJanTapibl aHBIKTAy VIIiH | J{MCIMIUTMHHPOBAaHHOCTS.
sobanay KOHIHIEr! XalbIKAPAIIBIK JKOHE | KUHAIFAH MaJliMeTTep OoiibiHIIa | BHUMATEIBHOCTD. AKKYpaTHOCTb.
pecnyOmukansik  cranmaprrap (ISO)/ | tammay xyprizy. JXKyprisimren tammay | OTBETCTBEHHOCTb.

CoBpeMeHHBIE TOAXOABI M METOIBI
HCCIICIOBaHUS (aMImpHYecKie,
TEOPETUKO- 9KCIEPHMEHTANIBHBIC).
MeToanKka  TPOBEJNCHMS  aHAIM3a.
Mertononorus npoektupoBanus: SADT,
RUP, ARIS wu gpyrue. S3bIk

Mozemposanuss UML. Buapl quarpamMm
I MOJENUPOBaHUs. MexayHapoaHble
u pecnyOnukanckue cranaaptol (1SO)
o npoexTuposanuio I10.

Heri3iHze o3ipieHeTiH barmaprmamaibik

JKacaKTaMara JPrOHOMHKAJIBIK —JKOHE
SCTETHKANBIK ~ TaJanTapibl aHBIKTAY.
TeXHHUKAIBIK ToyeKeNAep/Ii,
CBIHBINTAPAbl  JKOHE  Oafmapiamalblk
MiHE3-KYJIBIKThI CUMATTANTBIH
naiasany JKaFJaiapelH  YCBHIHY.
OObekTinepai HakeTTep MEH  imKi
Kyienep Oo¥ibIHIIIa TapaTbIHbI3,
00BeKTIIIED MEH CBHIHBITITAPABIH

JIOTHKAIBIK ~ OallIaHBICBIH ~ KOPCETIHI3.
Mognenbai JIaMy JIbIH AJIFAIIKbI
Ke3eHIepine YCBIHY Y=
KOMIIOHEHTTIK apXHUTEKTypa oiCcTepiH
KoJAaHbIHbI3. DPU3MKANIBIK TYHIHIAEpIE
daitmmapaer - 66ty  MOJCTIH — YCBIHY
(TapaTburaH OKyienep yuiH). JKaimbr
KaObULIaHFaH oJiCTeMENepi KOJIaHy:
SADT (structured analysis and design
technique), DFD (data flow diagrams),
end (entity-relationship diagrams), RUP
(Rational ~ Unified Process) xoHe
6ackamap. Case KypanmapbIHbIH OapibiK
(yHKIMOHAIIBIFBIH naiiananbeIHBI3
(coHbIH imHAge OarmapiaManay Timi)/
[lpuMeHsATh  METOIBI  HCCICIOBAHUS
MIPEAMETHON 001acTh Ul ONpeeNeHUs
cBs3W  Mexay oObektamu  I10  u
MPUOPUTETHOCTh  BBINOJHEHHS  HX
nevictBuit.  IlpoBoauTe  aHamm3 1o




COOpaHHBIM JaHHBIM IS ONPEICICHUS
TpeboBarmii  kx  I10.  Omnpenemitsh
IPrOHOMHUYECKHE U ICTETHYECKUE
TpeboBaHus K paspabarsiBacmoii 10 Ha
OCHOBE IIPOBECHHOTO aHajm3a.
[pencraBusTh BapHaHTbI
UCTIONB30BAHHS, OICHIBAOIIE
TEXHUYECKUE  PHUCKH,  KJIAacChl U
noseneHue [10. Pacnpenenste 00beKThI
[0 TaKeTaM M IOJICHCTeMaM, MOKa3aTh
JIOTHYECKYIO CBSI3b OOBEKTOB U KJIACCOB.
IIpuMeHsTH METOIbl  KOMIIOHEHTHOM
ApXUTEKTYypbl  JUIi  OPEACTABICHUS
MOJICTIH Ha paHHUX CTaUSAX
paszpabotku. [IpeacraBisite  Mozesb
pacrpezenerus (GaiioB Ha HU3MYECKUX
y3max (Wil pacHpeleNCHHBIX CHCTEM).
[IpumensaTh OOLIEPHHSATHIC
METOIOJIOTHH: SADT (structured
analysis and design technique), DFD
(data flow diagrams), ERD (entity-
relationship diagrams), RUP (Rational
Unified Process) u JpyTHe.
Hcnonb3oBath Bce (yHKIMOHAJIbHBIC
Bo3mokHocT CASE cpenctB (B Tom

qHcIe TeHeparyio B SI3BIK
MIPOrpaMMUPOBAHHS).

Enoex ynxuuscsr/ Tpynosas | Kasipri 3aMaHFbl Kyienep | Barmapnamanbik JKacaKTaMaHbl
ynxuus 2. »K0OaJapbIHBIH HETI3ri epeKIIeNiKTepi. | e3repTyre apHalFaH Mocelelep MeH
Barmapramanblk  kamMTamachi3  eTyni | Barmapnamanay Heri3ziepi. | CypaHbICTapra Tangay JKaCaHBbI3.
Oarmapnamanaynsl  Oackapy — koHe | Momudukauus typiaepin Oimy: (Tysery, | barmapmamanbik KacakTama
Ky)KaTTaMaHbl o3ipiey/ PykoBomcTBO | kakcapTy, NpOQUIAKTHKANBIK HEMece | KOMIOHEHTTEpiH, OJapAblH HYCKalapblH
MPOrpaMMHUPOBAaHMEM  INPOTPAMMHOTO | jkaHa opTara Oeiimzaey), Macmrad | oHe MoaubUKaLusIay YIIiH
obecrieueHus u paspadotka | (Mogudukanus emmemiepi, KyHbl )KOHE | Ky)KaTTaMaHbl —aHBIKTaHBI3.  O3ipiey
JTOKyMEHTaIluH OHBI iCKE aCBIPy YaKBITBI) JKOHE CHIHH | HPOIECIHIH epexenepine coiikec
(eHIMAITIKKE, CEHIMAUTIKKE HeMmece | KaKeTTi e3repicrep EHI131Hi3.

Kayinci3mikke ocep ery). MapKeTHHr | ©O3repTiireH  KYWEHIH  TYTaCTBHIFbIH

smicTemeci. Ickepmik KapbIM-
KaTbIHACTHIH (pOpMaapsl, MPUHIUITEP]
MeH spicTepi. Barnapnamansik
KamMTaMmachl3 ~ eTyll  cyieMmernneiTin
HOPMAaTHBTIK-KYKBIKTBIK Kyxarrap/
OCHOBHBIE ~ OCOOCHHOCTH  HPOEKTOB
coBpeMeHHBbIX cucteM [10. OcHOBBI
IPOrpaMMHUPOBAHMS. 3HAHHE THIIOB
MouduKanmm: (KOoppeKTupyrorasi,
yIydIIaomas, npopuiakTudecKas WiIn
aganTHpymoomias K HOBOM  cpene),
Macmraba (pasMmepbl  MoaMHKAIMH,
CTOMMOCTb U BpEMs €€ pealn3alu) |
KPUTHIHOCTh (Bo3neiicTBHE Ha
MIPOU3BOAUTEIBHOCTD, HAICKHOCTH UIIH

6e30MacHOCTH). Mertoonorust
mpoBeNeHuss ~ MapkeTuara.  DopMbl,
MPUHIMIOBL W METOMABI _ JIENIOBOTO

TeKcepy JKOHE EHTI3iNreH e3repicTepi
Oexity. UML KkykaTrramachlH XYprisy.
Bykin sKobanay MPOLIECIHIH
KY)KaTTaMachlH  JKYpridy:  TamChIpy
KecTeci, OpBIHAAyMIBIIAp  apachlHAa
MiHzeTrTepai  Oeny,  KemicimMmiapTrap
kKacay, KbIBMETTIK  XarTap  ikazy/
IpoBoauth  aHamu3  mpobieM U
3ampocoB  Ha  Momudukanuio I1O.
Onpenensats  koMmnoHeHtsl [1O, wux
BepcHil M JOKyMEHTalluH  AJs
npoBefeHus MomubHkanuu. BrocuTh
HE0OXOANMEBIE H3MEHEHHUS B
COOTBETCTBUH C IPAaBUIAMH IIpOLEcca
paspabotku.  IIpoBoauTh  MpOBEPKY
IIEJIOCTHOCTH MOAU(PUIINPOBAHHON
CHCTEMBI M YTBEPXKICHHS BHECCHHBIX
HM3MEHEHUH. Bectu UML




OO0IIeHHSI. HopmaruBHO-nipaBoBbIe
JIOKYMEHTBI conpoBoxnaroue [10

JIOKYMEHTHPOBaHHE 110. Bectu
JOKyMEHTHPOBAaHHE BCEro Iporecca
HPOCKTUPOBAHUS:  TpadUKH  CJauH,

pacripezienenuss 00S3aHHOCTEH MexIy
UCTIONHHUTENSIMH, COCTABIISTH JOTOBOPA,
IHMCATh CITY)KEOHbIE ITHChMA.

Engex $ynxnuscoy/ TpynoBas
¢ynxnus 3.
Barnapiaamanbik JKacaKTaMaHsbl

npototuntey/ IIporotunuposanue I10

IporoTunreyre apHaIFaH 3aMaHayH
OarapiaMaiblk  JKOHE — almapaTThlK
Kypangap. barmapmamansik enimuepai
TaHnay Ke3iHge 3eprrey  oficTepi.
IIporotunrey onictepi MEH
TexHoyorusuiapsl. KepHeki akmapaTThik
nu3aitn  npuHuunrepi. KommoneHTTep
apachIHAAarbl  BH3yalllbl  CaJbICTBIPY.
Kommnonentrep apacbiHmarbl — celer-
canmapiblK Oainmanbictap. Jlucmueiiai
o3ipney mnpuHUMnTepi. Ilaiiananynibt
unrepdeiicin o3ipaey npunuunrtepi. BK
azipney  omicremeci/  CoBpeMeHHBIE
[pOrpaMMHBIC M alapaTHbIE CPEICTBa
JUIs  HPOTOTUNHUPOBaHUA.  MeTomsl
HIPOBEICHHS HCCIIEIOBAHNUS IIPH BhIOOpE
[IPOrpaMMHBIX HPOIYKTOB. MeTojasl u

TEXHOJIOTHHI MPOTOTUIIUPOBAHHS.
IMpuHIMIEL BU3YyaJIbHOTO
HH()OPMALIOHHOTO J3aiiHa.
BusyanbHoro CpaBHEHHS MEXY
KOMITOHEHTaMH. Ipuannno-
CIIEZICTBEHHBIX cBs3eit MEXIy
KOMITOHEHTAMH. [puHrummnos
pazpaboTku  gucrurest.  [IpHHIUIBI
pazpaboTku TI0JIb30BATETHCKOTO

untepdeiica. Meromonorus pa3padoTKu
1o

Barmapnamanblk — KaMTamMachl3 — €Tyni
JKBLIIaM MPOTOTHUIITEY YIiH
MOHHTOPHHT XKYPri3y *OHE TajamnTtapra
caif keneriH OarjapiamaibK ©HIMIL

TaHzay. barnapiamaisik
JKacaKTaMaHbIH BU3Yalbl CTWII MEH
rpadMKaiblK  JW3afHBIH  AHBIKTaHbI3
JKOHE TYC, MilIH, OpHAJIacy >KoHE
Maciurad CHSKTBI KypaJiapbiH
KOMETiMEH MEPapXUsAHBIH  BU3Yallfbl
JIeHreiin GackapblHbI3. barmapmamanbik
JKacaKTaMaHbIH HPOTOTHUITH
KOJITAHYIIBl ~ TEKCEpyAeH  OTKi3iHi3.
bar napnamansik JKacaKTama
MOAYJIbACPIH HMHTEPaKTUBTI
HPOTOTHIITEY TEXHOJIOTHSIIAPBIH
KOJIIaHBIHBI3. TIporoTunreyai
AWBIHIAY MOCENIECIH ISy IiH dJeyeTTi
Tocinaepin  o3iprey. IlaiiganaHbiHbI3
KOpHEeKi JIeHren JJIEMEHTTeP 1
OarapiamabiK ’)KacaKkTama

APXHUTEKTypachlHa COMKECTEHIIPY YIIiH.
KepHeki KYpBUIBIMIBI JKAacaHBI3 JKOHE
YHBIMHBIH 9p JEHreWiHIe JOTUKAJbIK
MapupyT KacaHbl3. barmapmamanbik
)KacaKTaMaHBIH MPOTOTHIIH CBHIHAKTAH
oTKi3iHi3/ [IpOBOAMTH MOHHUTOPHHT U
BBIOMpATh OTBEHYAIOUIMH, TPEOOBAHUSIM
MPOTPaMMHBIH HPORYKT I OBICTPOTO
npororunupoBanus [10. Omnpenensitsh
BU3yaIbHBI CTWIL W Tpaduueckuit
mu3aiie [10 u ynpaBnsaTe BH3YyaJlbHBIM
YpOBHEM HepapxXuedl Ipu IOMOIIU

TaKMX CPEACTB Kak IBeT, (opma,
pacronoxxenne n Macmra6. IIpoBoanth
0JIb30BATENBCKOE TECTUPOBAHHE
MIPOTOTHUIIA T10. Tpumensts
TEXHOJIOTHU HUTEPaTUBHOTO
HPOTOTHUITHPOBAHUS Mozyeit
MIPOrPaMMHOTO obecrieueHusl.
BripabatsBath MOTEHI[HAIbHBIE
HOAXOABI U PEIICHHST HPOOIeMBI
HOJIrOTOBKH IPOTOTUIHPOBAHHSI.
Hcnonp30BaTh BH3yaJbHBIH  ypOBEHb
UL TPYNNHPOBKH  SJICMEHTOB B
COOTBETCTBHE APXUTEKType T10.

Co3naBaTh BHU3YalbHYIO CTPYKTYpy H
MPOKJIA/IBIBATE JIOTHYECKHI MapImIpyT Ha
KaXI0M YPOBHE OpraHM3alH.



https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%BE-%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B5_%D0%B2%D0%B7%D0%B0%D0%B8%D0%BC%D0%BE%D0%B4%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%B8%D0%B5#13_%D0%BF%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF%D0%BE%D0%B2_%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B8_%D0%B4%D0%B8%D1%81%D0%BF%D0%BB%D0%B5%D1%8F
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HpOBOHHTb TECTUPOBAHUE MPOTOTUIIA
I1o.

Enoex ynxuuscsr/ TpynoBas | Anropurmuey JKOHE manimerrep | Barmapiamaibik skacakramara | Jlorukanplk oitmay. OnayablH HMKEMILUTIII.
¢ynxuus 1. KypbutbIMBL.  Barmapmamanay Heriszmepi | KOMBUIATBIH TalanTapblH THICTi yiriciH | ¥ibsivaacteipy. Israpmamsmsik. Kapsiv-
Barnapiamaisik J)Kacakrama | JKOHeE MaJliMeTTep Gasacel. | i31eHi3. Barnapiamansik sxkacaktamanble | KaTbiHac. OKy mymkiagiri. Toprin. 3eifi.
crerupUKanHsIChHA Herizzenren | barmapiaMaisik JKacakTaMaHbl | [u3aiiH »ko0achkiH TyciHy. Jepektepai | Ilenrim KaObLIaYAaFbI Toyencizmik.
JITOPUTM KYpy koHe OJIOK cxema Kypy/ | o3ipieyre KOHMBUIaTBIH TananTap. | OeyiexTey JKOHE Oarpapramanslk | Jomnmix. JKayanxepmiinik/  Jlormueckoe
CocraBiieHHe anropuT™Ma M co3jaHue | barmapnamaibik JKacaKTaMaHbIH | jKacaKTama MOJYJIBACPIH | MBILUICHHE. I'nbkocth MBILLTCHHUS.
670K cxeMbl Ha OCHOBe crenubukauuu | emipmik muki. Kasipri Garmapiamanay | OarmapiaMaiay TocinuepiH oitmacteipy. | OpraHH30BaHHOCTb. KpeatuBHOCTS.
IPOrPaMMHOTO 00ECIIEUCHNUS Tingepin Oimy. OObekrire OarbiTTanraH | JluzaiiH skoOackIHA Heri3nenreH | KommyHukaGensHOCTS. OO6y4aeMOCTb.
Garmapnamanay — Herimepi. JKoGaHbpl | OarapiamManblK — JkacaKkTaMaHblH — op | JMCHMIUTHHHPOBAaHHOCTb.
Oackapy Heriszepi/ AJITOPUTMHU3ALMIO U | MOAYJi YIIiH OJIoOK-cxema skacaHbi3. | BHumarenbHoCcTh. CaMOCTOSATEIBHOCTH B
CTPYKTYpbI JTAHHBIX. OcHoBbl | Tmiki TanchpMaIap bt OpBIH/AY | TPUHATHH  pElIeHHs.  AKKypaTHOCTb.
MpOrpaMMHUpOBaHKsi W 0a3bl MAHHBIX. | KOCHAPBIH XKacaHbI3. [miki MinaeTrepain | OTBETCTBEHHOCTD.
TpeboBanust K pa3paboTke | e3apa OpEKeTTeCy CXEeMachlH JKOHE
MIPOrpaMMHOTO obecrieueHus. | onapabl Oip TamncelpMara  OipiKTipy.
JKu3HEHHBI  LWKJI ~ [POrpaMMHOro | Anroputmai imki —ecenrepre  0eiy
obecrieueHnsi. 3HaHME COBPEMEHHBIX | KE€3iHJE MOCEJIEHIH TYTACTBIFBIH TYCIHY.
S3bIKOB  TporpammupoBanus. OcHoBbl | Kipic  JkOHE  WIBIFBIC  JIEPEKTEpiH,
00BEKTHO-OPUEHTHPOBAHHOTO NePeKTep  KYPHUIBIMBIH  AHBIKTaHbI3/
MPOrPaMMHUPOBAHHSL. OcHOBbI | BBIMOMHATE ~ HOMCK — MOAXOJSIIETO
YIIPaBICHHS IPOSKTOM mrabnoHa crienuduKayy TpeOoBaHUI K
MIPOrpaMMHOMY o0ecreueHHIo.
ITonumats U3AH-TIPOCKT
IIPOrpaMMHOro obecredeHus . BoinensiTs
MaHHblE © IMPOLYMBIBATh  CIIOCOOBI
MIPOrpaMMHUPOBAHHUS Moyl
IIPOrPaMMHOTO o0ecTIeueHusI.
CocTaBnsTh OJOK-CXEMY ISl KaXIOro
MOJYJIsl MPOTPAMMHOTO 00eCTIeUeHUSIHA
OCHOBE JM3aiH-TIPOEKTA.
PaspabatbiBaTh  [UIAH  BBIIOJHCHUS
mop3amad.  PaspabateiBaTh  cxemy
B3aNMOJCHCTBUS ~ MOA3afad ¥ HX
o0beIMHEHIE B OJIHY 3a1a4y. [loHuMaTh
LEJIOCTHOCTh 3a/a4d  [PH  JEICHUH
ITopHTMa Ha moxzagadd. OnpenenuThb
BXOOHBIE W  BBIXOAHBIE  JIAHHEIE,
CTPYKTYPY JaHHBIX
Endex ynkuuscor/ TpynoBas | Anropurmuey JKOHE nepexrep | barpapmamainbik JKacaKTaMaHbIH
yuxuus 2. KYpPBUIBIMBL, JiepekTep Typiepi. benrini | Oarmapnamanay — TiTliH —~— aHBIKTaHbI3.
Kox ka3y oxoHe Oarmapiamanbik | Oip TamcelpMana KOJIaHyFa apHaiFaH | barjapnamanblK — jkacakTaMaHbIH — op
xKacakTama »xacay/ Hammcanme xoma WM | KiTamxaHamap. bargapiamanslk KOATBI | MOy Y= Oarnapriamanay
paspaboTka POTPAMMBI Ui | icke acelpyFa apHANFaH KOCHIMINA | KYPBUIBIMBIH, MpOIeypaIapbiH,
MIPOTPAaMMHOT0 00eCICYSHUS. OarapiIamMabIK Kypangap. | Oarmapnamanay — TUll  KiTalmxXaHachIH
Barmapnamanay oIepaTopaphbl, | aHBIKTAHbI3. barnapnamaibix
KOJIIaHBUIATBIH OaF/apiamanay TUTIHIH | jkacakrama  koOachlHaH JKacallFaH
cuHTakcuci. barmapnamanay Tingepi. | Oarmapiama  KOJBIHBIH — IIAOJOHBIMEH
Jlepektep Typiepi MeH KYpBUIBIMAApHI, | )KYMBIC ~ JKacaHbe3.  barmapiamanay
oreparopap, KiTamxaHamap, | CTHJIiH AHBIKTAHBI3. Tanmanran
npoleaypanap, ¢ynkumsnap. | Oarmapnamanay TiniHoe —Oarmapiama
Barmapnamanay auicrepi MEH | KOJBIH JKa3bIHbI3. bBapiblKk MYMKiH
TEXHOJNOTHsUIApBl. baFrmapiama KOABIH | JEepeKTep MOH/IepiH/Ie KOJITBIH
TeKcepy  opmicrepi.  barmapmaManblK | CeHIMAiNri ymIH Kox  OGIOKTapbIH



http://data.europa.eu/esco/skill/7111b95d-0ce3-441a-9d92-4c75d05c4388

yKacaKkTaMa KOJIBIH XKOHJeY Kypanmapbl/ | TekcepiHi3. barmapmamanblk — KOATBI
AJITOPUTMU3AIHS U CTPYKTYPhI JAHHBIX, | KOHIEY/ Ormpeensith SI3BIK
THIIBl  JaHHBIX. BHOMMOTEKH AT | OPOrpaMMHPOBAHHUS MPOrPaMMHOTO
HCIIOJIb30BAHMS B TOM WJIM WHOM 3a1ade. | obecniedenus. ONpenesiuTb CTPYKTYpPY
JlomoTHUTETbHBIE MPOrpaMMHBIE | TIPOrPAMMHUPOBAHHS, MIPOLEYPHI,
cpezcTBa IUIS peanu3anny | OUOJIMOTEKH sI3bIKA MPOrPAMMHPOBAHUS
nporpaMmHoro  koxa.  OmepaTtopbl | AJS KaXIOTO MOAYJS IMPOrPaMMHOTO
MIPOrPaMMHPOBAHUS, CHHTaKCHC | O0ecCTieueHHsI. Paborath
HCIIOJIB3yeMOro sI3pIKA | CTEHEPUPOBAHHBIM  MIAOJIOHOM  Koja
MPOrpaMMHUPOBAHHUS. SI3pIkK | TIpOTrpamMMBbl c JIM3aiH-TIPOEKTa
MPOrPaMMHPOBAHHS. Turnst H | TpOrpaMMHOrO obecredeHusI.
CTPYKTYpbl ~ JaHHBIX, omepatopbl, | OmpenenuTh CTHUIb IPOrPAMMHUPOBAHUSL.
OubnMoTeku, npoueaypbl, (yHkupn. | ITucarh Koja nmporpaMMbl Ha BRIOPaHHOM
Mertost u TEXHOJIOTHH | SI3BIKE MPOrpaMMHpOBaHus. [IpoBepsTh
MPOrPaMMHUPOBAHHSL. MeTtonp! | GIOKM KOma HAa HAIEKHOCTh KOOA MPH
BepuduKamu Koma MPOrpaMMBI. | BCEX BO3MOXKHBIX 3HAYCHHUSX JAHHBIX.
IlporpamMuble  cpeicTBa  OmIAmKH | IIpOBOAUTH OTJIAAKY MPOrPaMMHOTO
MIPOrPaMMHOTO KOJia KO3
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KC enbex ¢pyHknusiiapbl/

Biaikrinik, narabuiap/

JInunoctabie komnerenuun (IC) / Keke

ON Tpynosuie gy IC Binin / 3uanun YMeHus, HABBIKH Ky3sIperTidikrep (KC)
OH10 Ex Tuimgli okoHe  uHHOBauwsuiblk | EnOex ynxuuscsy/ TpynoBasi | busnec-npouecrepai perreynin Herisri | AK GoifbIHIIIA aHATHTUKAJIBIK XKYMBICTBl | YHBIMIACTBIPYIIBUIBIK, —0acTaMalIbLIIBIK,
mIemiMaepAi TaHay YINIH KypAeni TeXHUKalblK | ¢pyHkmus 1. MIPUHIHAITEP]. AxnaparTanplpy | yitnecripy. Toyekennepni, akTHBTepAi, | 3eHiHIINIK, >KayanKepLIUTK, TOPTINTLIIK,
AKOHE aKIapaTThIK MiHzAeTTepal tangay | ¥#BIMHBIH aK ©0ackapy IIpOLECTEepiH | callachIHIarbl Kasakcran | MHUMEHTTEPHI, TEXHUKAJBIK | OPbIHAAYIIBUIBIK, aHAIUTHKAIBIK OMay,
JIaFbUIapbiHa ue 00y . skocnapiay/ IlnanupoBanue mpoueccoB | PecryOnukachlHbIH HOPMATHBTIK | OCAJIBIKTApBI, KaTeprepi, KayinTepre | jkocmapnay, MiemnM KaObuiiay, HOTHIKEre
ynpasnenus b opranmzammu KYKBIKTBIK aKTinepi. KazakcTaH | TeXHHKaNBIK Kapchl iC-KUMBULApABI, | OarjapiaHy, KociOM JIeHreWnmi KeTepyre

PO10 VimeTh HaBBIKK aHAIIU3a CIIOKHBIX Pecry0nuKaceHbIH aKT, aK, aKmaparThl | OM3HECTIH Y3aiKCi3airin Oackapy | yMThLTy, KOMaHaaza IKYMbIC  icrtey/
TeXHUYECKUX U HH(QOPMAILIMOHHBIX 3aa4 A7 KOpray JKOHE kpuntorpadus | mpouecrepin KamtuthiH AK 6Gackapy | OpraHu3oBaHHOCTS, MHULUATUBHOCTD,
BEIOOpa Hanbomee 3PHEKTUBHBIX U CaJIaChIHAFbI XaJbIKapalblK, | IpouecTepiH Oaranay oHE iCKe achlpy | BHHMATeIbHOCTb, OTBETCTBEHHOCTb,
HMHHOBALOHHBIX PEIIeHHH. MeMJiIeKeTapaiblK cranaaprrapel. AJK | aaictepi MeH omicTepiH Tanjaay, TaHIAy. | AMCUUILIMHUPOBAHHOCTD,

xobanay koHe maiinanany npuximunrepi | AK  Gackapy mpouectepinin  FTK | ucnonHuTensHOCTS, AHAJIMTHYECKOE

MeH onicreMmernepi. busnec-nponecrepni | kemicy. AK cascarem, AK ©Oackapy | MbIIUIeHHe, IUIAHHUPOBAaHHE, HPHHSATHE

perrey  mpunumnrepi. JKobamapmer | ymepictepimin  FTK  xome — AK | pemwienus, oOpHeHTauus Ha pe3yJbTar,

Oackapy omicrepi. AK ToyekenaepiH | KaMTamachl3 ery YZepicTepiH | cTpemieHue K TIOBBIIIEHHIO

Oaranmay »koHe Oackapy omictepi. AXK | permaMeHTTEHTIH KyXaTTapisl a3ipiey | MpoecCHOHaIbHOTO YypOBHsA, paboTa B

KayinTepi MeH OCaJJBIKTapblH Tajjay | (e3eKTeHIipy) JKOeHiHAeri  KbI3METTi | KOMaHje.

sicreMeci. AKnapaTThbl enzeyre | yhmectipy.  YHUBIMHBIH  OeKiTiireH

OallIaHBICTBI aKTUBTEP/I XKIKTEY, ecelike | (03eKTeHIIpiITreH) aK casicaTblH

any JkoHe TaHOamay omicrepi/ basoBble | Jkapusiiay — JKOHE — KbI3METKEpIIepIiH

MPUHIMIB  periaMeHTalul  Om3Hec- | HasapeiHa  keTkizy/  Koopmumarms

nporeccoB. HopMaTHBHEIE TpaBOBBIE | aHAIUTHYECKOH paboTel o Ub. Anamus,

aktel PecriyOnuku Kaszaxcran B cdepe | BBIOOp METOIMK M METOJOB OLEHKH H

uHpopmarmzauuy, Wb, CranmapTel | peanusanuu mnpoueccos ynpasienus b

Pecrry6mmkn Ka3zaxcTaH, | OXBaThIBAaIOLIME NPOLECCHl YIPABICHUS

MEXIyHapOJIHbIE, pHCKaMH, aKTUBAaMM, HHIUACHTAMH,

MexrocynapctBeHnsie B oonactu UKT, | TexHuueckumu YS3BUMOCTSMH,

b, 3aIIUTHI nHbOpMAITHI U | yrposawmmu, TEXHUYECKHM

KpunTorpaduu. TpusnmnB U | IPOTHBOJCHCTBUAM yrposam,

METOIONOTHH  TNPOEKTHPOBAHUS M | HENPEPHIBHOCTBHIO Ou3Heca.

9KCILTyaTalluk HC. Ipunuuner | CornacoBanne HTA IPOIIECCOB

perIaMeHTaul OU3HEC-TIPOLIECCOB. | YIPaBICHUSL Ub. Koopaunanus

Metonsl  ympaBIeHHS — IPOEKTaMH. | AESTEIBHOCTH o pa3paboTke

Metomukn OHEHKM W ynpainenus | (akryaimsanuu) nosmutukn Wb, HTJL

puckamu Mb. Mertoauka ananumsa yrpo3
" YSI3BUMOCTEH HC. Meroast
KIIacCU(pUKAVH, y9eTa U MapKHPOBKH
aKTHUBOB, CBSA3aHHBIX C 00pabOTKOM
HHpOpMALIUH.

MIPOIIECCOB YIpaBIeHUs b u
JIOKyMEHTOB, PperIaMeHTUPYIONIHIX
nporeccel odecnieyenus Ub.
[Ty6nuxarms u JOBEJICHUE
YTBEP)KACHHOW  (AQKTyaJM3UPOBAHHOI)
nooutukn Wb opranmsammu 10
CBEJCHHS COTPYAHHUKOB.




Endex ynxuuscsr/ TpynoBas
$ynknus 2.

¥YiisimablH -~ AK KaMTamacel3 ety
nporecTepin s)Kocmapiay/
IInanupoBanue TIPOLIECCOB

obecrieuenus: b opranuzanuu

AK caJlaChbIHarbl
Pecry0nukachHBIH HOPMATHBTIK
KYKBIKTBIK ~ akTinepi. AK — OGoiibiHira
HOPMATHBTIK-TEXHHUKAIBIK  KyKarTap.
Busnecriy y3nikcizairi, AK okuranapsia
TIpKEy JKOHE €eCelKe aiy, Ppe3epBTiK
Kellipy, BHpPYCKa Kapchl KOpFay, KOI

Kasakcran

KETKIZy i GakpLIay, AIIBIHOAIBI
KypajJapMeH, MOOMIB 1
KYPBUFbLIAPMEH HKYMBIC ictey,
KaIbIKTaH KOJ KETKI3Y,
KpUNTOrpaQusiHbl ~ KOHE  OJIAPABIH
TaChIMaJIayLIblIAPbIH naiiianany,
nuneHsusiap  koHe BK HycKanbIFb
JKOHIHIEr ic-Iapamapasl  afKbIHIAY

ke3inge AK-HBI KamTamachl3 eTyAiH
KaFuJIaTTapbl, 9[icTepi MEH KypaJiapbl.
AK KaMTamachl3 €Ty Kypaiaapbl MeH

KypaJaapblHbIH OTaHJIBIK JKOHE
LIETEIJIIK HAPBIFBIH JTAMBITYIBIH HETi3ri
TeHJICHIHSIIapbl/ HopmaTuBHbIE

npaBoBbie akThl PecryOnuku Kazaxcran

B obnactu Ub. HopmaTusHO-
TeXHUYeCKue JIoKyMmeHTel 1o Ub.
[NpuHnunel, MeToOsl M CpEICTBa
obecnieuennst b npu omnpeneneHnu
MEpONpUSTUA [0  HEHPEepbLIBHOCTH
Ou3Heca,  PErucTpaii ¥ Y4eTy
COOBITHI b, pe3epBHOMY

KOMUPOBAHHIO, aHTHBHPYCHO 3amure,
KOHTPONIIO  JOCTyma,  pabore  co
CHEMHBIMHA HOCHTEIISIMHA, MOOWIIBHBIMHU
yCTpOICTBaMHU, yOaJE€HHOTO JOCTYIIa,
HCTONB30BAaHHEM KpHITOrpaduu U HX
HOCHUTEIICH, JATICH3USX "
BEPCUOHHOCTHIO 1o. OCHOBHBIE
TEHCHIIUH PA3BUTHSI OTEYECTBCHHOTO U
3apy0eKHOTO PHIHKA HHCTPYMEHTApHs U
cpencts obecnieueHust Ub

AK KkaMmMraMacel3 €Ty IpOLECTepiH
perimaMeHTTeHTIH KyKaTTapasl d3ipiey
(e3exTeHAIpy) OOWBIHINA HKYMBICTAPIBI
yinectipy (AK okuramapeiH  Tipkey
JKOHE eCcelke ally, Pe3epBTIK KeIlipy,
BHPYCKa Kapchl KopFay,
KOJDKETIMAUTIKTI GaKpliay, anblHOAbI

TaCBIFBIIITAPMEH, MOOHJIBIL
KYPBUIFBUIAPMEH, rorira
KbI3METTepiMeH JkoHe VHTepHeTmeH
JKYMBIC icrey  kxesimme  AK-HBI

KaMTaMachl3 €Ty, aK HHLHUJCHTTEpiHe
JIeH KO0, KpunTorpadust KypaljapbiH
JKOHE OJIapIbIH TaCHIFBILITAPBIH
naiiganany, JMUeH3UsUIapabl  Oackapy
JKoHe — OaFrmapraMainblk — JKacakTama)/
Koopmunamust pabor mno pa3paboTke
(axkTyanuzanum) JIOKyMEHTOB,
PperinaMeHTHPYIOLINX MIPOLIECCHI
obecrieuenust b (peructpanus u ydet
cobbiTuit 1B, pesepBHOE KOmupoBaHUE,
AQHTHBHUpPYCHAs  3alllUTa,  KOHTPOJIb
nocrymna, obecrieuenne Vb npu pabote
co ChEMHBIMU HOCHUTEIISIMH,
MOOHIIBHBIMH yCTpOHCTBaMH,
MIOYTOBBIMH Clly>)kOamu U HHTepHETOM,
pearupoBaHue Ha uHUUIeHTH UDb,
HCIOJIB30BAHNUE CPECTB KPUMTOrpadun
" X HOCUTENEH, yIpaBjieHUE
JIULEH3UAMH U BEpCHOHHOCTBIO [10).

Enoex ynxuuscsr/ TpynoBas
dynxums 3.
Yiteimuely ~ AK  kamramacelz ety

JKOHIHJIET] ic-Imapanapisl kocmapay/
IInanuposanue MEpONpUATHH IO
obecnieuenuto Vb opranuzanun

BusHec-mpoliecTep/ii  cumarray  okoHe
peciMaey oIiCTeMeCiH TepeH TYCIHy.
AKMapaTThlH aFbIl  KeTy apHaIapbIH
aHBIKTay JKOHE OyFrarTay NpUHLIUNTEPI
MeH omictepi. AK  camackiHmarbt
Kazakcran PecnyGrukachIHbIH
HOPMAaTHBTIK KYKBIKTBIK aktinepi. AK,
ocalbIKTap MOHUTODPHHTI JKyHenepiH,
AK MOHMTOpHMHII KyHenepiH KoHe
aKMmapaTThlH aFblll KeTyiH OoJmsipMay
Ky#ernepiH, JKy#enepin Kopray
TETIKTEPiH KaMTaMachl3 €Ty Kypaiaapbl.
AKxmaparTel  ©HJIEyre 0aliJIaHBICTBI
aKTUBTEPAI KIKTEy, €CEINKe aly >XoHe
TaHOanay CTaHAApTTaphl MEH oJicTepi.
Tamanrapasl KanemTacTepy xkoHE AXK

AKnapaTThl aBTOMATTaHbIPBUIFAH
OHJICyMEH OaitmaHbICThI OusHec-
IPOIECTep MEH aKTUBTEPIIH KOPFAILYBIH
Tanaay. AK KaMTaMachl3 eTy
Kypalgapbl MEH OficTepiH TaHziay.
YHBIMHBIH aK cascaThlH iCKe achlpyFra
OaFBITTAIIFaH ic-1Iapaiapasl 33ipiey. AK
WHIMJCHTTEPI MeH  (POpCc-MasKOpIIbIK
JKaraaitnapias KeHiH OMU3HECTIH
Y3IIKCI3JITIH JKOHE KallbHA KeNnTipyai

KaMTamachl3 eTy OoiibIHIIa Kocmap
KYpY. Cartpbin AJBIHATBIH AK
KaMTaMachI3 ety KypasnaapbiHa
TEXHUKAJIBIK epeKIIeNKTep/i,

TEHAEPIIK KyKaTTaMaHsl d3ipiey. AXK
aK_ imKi  KyienepiHe  KOMBUIATBIH




Kayinci3airin Oaramay Tocimmepi. AXK

xobamay HIPHHIUNTEP] MeH
spicTeMenepi. Y ABIMHBIH
OarzapiaMaliblK  JKOHE  allapaTThIK
KYpaJliapbIHbIH KOpPFaHBIC
MeXaHH3MJEepiH  KOoJNmaHy  opictepi/
Vriay6lieHHOE TOHHMAHHE METOIMKH

TasanTapsl, TEXHHKAJIBIK
TarChIpMaapapl d3ipiey. AKMapaTThIK-
KOMMYHHUKAIHUSIIBIK

UHOPaKYPBUIBIMHBIH AX JKOHE
KOMIIOHEHTTepi  YIIIH  Kayincizmik
Oeiftinepi MeH TarchlpMaapbiH J3ipiey
JKOHIHIET] )KYMBICTApIbl YHBIMIACTBIPY

omucanust u QopMammzanuu OH3Hec- | XKOHe yiinecripy/ Amnanms
nponeccoB. [IpuHIMIBI M METOABI | 3AIIMIICHHOCTH OW3HEC-TIPOLIECCOB U
BBISIBIICHUS U OJOKMPOBaHMS KaHAIOB | aKTUBOB, CBSI3aHHBIX c
yreukn uHpopManuu. HopMaTuBHBIE | aBTOMAaTH3UPOBAHHOU 00paboTkoit
npaBoBble akThl PecryOmuiku Kasaxcran | unbopmaimu. Beibop MHCTpyMeHTapus
B obmnactu Ub. CpencrBa obecnieuenust | u METOZIOB obecnieueHus "b.
ub, CHCTEM MoHuTOpHHTa | PaspaboTka MEpONPUITHHA,
ysI3BUMOCTEH, cucteM MoHuTopuHra b | HampaBieHHBIX Ha peanu3anuo
U CHUCTEM MPEAOTBPALICHUS YTEYCK | MOJUTHKH ub OpraHM3aLUH.
nH(OpMalyHK, 3aIUTHBIX MexaHnm3MoB | CocTaBlieHHE IUIaHA IO OOECIICUECHHIO
cucreM.  CTaHmapTel ¥ METOABI | HEIPEPHIBHOCTH OusHeca u
KkiaccuuKanyy, y4era ¥ MapKUPOBKM | BOCCTAHOBJICHHUS Hocie uHuuaeHToB b
aKTHBOB, CBS3aHHBIX C 00paboTKO# | u (hopc-MakOpHBIX CHUTYaIHi.
uHdopManuu. Toaxomamt Kk | Paspaborka TEXHUYECKUX
(opmupoBaHUiO TPeOOBaHHI W OLEHKE | CreHU(UKAIi, TeHAEPHOU
6ezomacHoctn  VIC. IIpuHIMOBI ® | JOKyMEHTAI[HU Ha 3aKyHaeMble
metononorun  npoekrtupoBanus MC. | cpencrsa obecneuenus Ub. Paspaborka
CrocoObl  NpPUMEHEHHs  3alMTHBIX | TpeOOBaHMH, TEXHMYECKUX 3aJaHUH Ha
MEXaHH3MOB IIPOTPaMMHBIX n | mogcucremsl b VC. Opranmzanus u
afmnapaTHbIX CPECTB OPraHU3ALMH. KOOpAMHALMs paboT 1o paspaboTke
npoduieil 3ammMTEl M 3ajaHMS 1O
6e3omacHoct 11t IC 1 KOMITIOHEHTOB
MH(POPMAIMOHHO-KOMMYHHKAIIHOHHO
UHOPACTPYKTYPHIL.
Endex (ynxuuscey/ Tpynosas | AK  kamramacer3s ery  Ooiferama | AK  KamTamacel3 eTy okeHiHJeri ic-
dynkuus 4. YHBIMAACTHIPYIIBUIBIK JKOHE | Iapanap JKOCTIapBIHBIH icke
YibIMHBIH aK 6ackapy KOHE | TEXHHKAIbIK IMICHIMJACPIl  KOJJIaHy | achIpbLIybIH OaKbLIayIbl KY3€re achIpy.
KaMTaMachl3 eTy NpoLecTepiH Oakpuiay/ | HOTIKeNepiH — Oaramay — omicteMeci. | YipIMmarel ak Oackapy IponecTepiH
KoHTposs mpoueccoB ynpaBieHus U | ¥HBIMHBIH aK Oackapy sxkoHe | AK  xonme FTK kamramace3 ety
obecrnieuenus: b opranuzanuu KaMTaMachl3 €Ty TPOIECTEepiH Oakpuiay | HPOLECTepiH  PEeTTeHTIH  KyxkKarrap
OOffBIHIIA  JKOCmapyiap  MEH  ic- | TaJaNTapblHBIH OPBIHIAIYBIH TEKcepy
mapanapiblH OpBIHAAIYBIH OaKbpUIdy | HOTIDKENICpiH Tasuaay. ¥YitbiM
anicremeci/ MeTroauku OLIEHKH | KBI3METKEpJIepiMEH,  MepAirepiepMeH
pe3yJbTaToB MPUMEHEHHs | JKOHE yiHmi TapanTapMeH
OpraHM3alMOHHBIX M  TEXHWYCCKHMX | KYMHSUIBUIBIK HEMECE aKIapaTThl )Kapus
pemwennit  mo  obecneyenuro  Mb. | ermey Typanbl Kemicimzaepai a3ipieyre
MeToMKH ~ KOHTPOJS  BBIMOJNHEHUsS | KaThICyOCyIeCTBICHUE KOHTPOJIS

IJIAHOB U MEPOIPHATHH 110 KOHTPOIIO
MPOIIECCOB YNPABICHUS U OOecTiedeH s
Wb opranuzanumu.

peanu3anuyl IUTaHa MEPONpPUSATHH IO
obecrieuennto b Ananu3 pe3ynbTaToB
NPOBEPOK ~ MCIIOJHEHHUS  TpeOoBaHMUiA
JIOKyMEHTOB, PperIaMeHTUPYIOMHIX
npoueccel obecrieuenuss Ub u HT[
MPOLECCOB yIpaBJIeHUsS b B
opraHm3anuy. YdacTue B pa3paboTke
COTalICHHH O KOH(HUICHINATLHOCTH
WIM HepasrJIalleHHH WHQOpMaluu ¢
COTpYAHHUKAMU OpraHu3aIuH,
MOAPSAYNKAME U TPETHUMU CTOPOHAMHU.




Endex ynxuuscsr/ TpynoBas
¢ynkuus 5.
YiteimueiH ~ AK  kamramacez - ery/

O6ecneuenne b oprannsanun

AK KaMTaMachbi3 eTyniH
YHBIMIACTBIPYLIBUTBIK JKOHE
TEXHUKAJBIK  KYpPaJgapblH  KOJZAHY

THiMALTITIH Oaranmay omictemeci. OXX
JKOHE OJIapFa CHII3UIreH KOpFaHBIC
MEXaHH3MJIEPIHIH JKYMBIC ICTEY >KOHE
Gackapy MPUHLMITEP]. AK-HbI
KaMTaMachl3 ~ €TyOiH  alapaTThbIK-
GarIapaamManbik KYpaJIapbliH,
ocabIKTap bl MOHHTOPHHT1ICY
JKYHenepiH, akmaparThlK KayilCi3mikTi
MOHHMTOPHHTIIEY — JKYHEJepiH  JKoHE
aKIapaTThIH aFblll KeTyiH OoJrb3bay

KYHeNepiH  Kypy KOHE  KOJIJaHy
karumartapel.  AK  MHOHOEHTTEpiH,
ChIHM  (aBapusUIBIK)  JKaFaailyiap/bly

CalIapbIH AHBIKTAY, aJIbIH ally >KOHE
JKOIO OIICTEpiH TanAay KarHuaaTTaphbl.

¥YiemeelH ~ AK KamTamacels ety
MPOLIECTEPiH Tangay oxicTepi.
TexXHUKAIBIK JKOHE €CeITIK
KyKaTTaMaHbl OKyprizy topri6i. AK

HHIUJCHTIHE JIeH KOIO JKOHE Teprey
Kyprizy Toptibi, AK oxuramapsr meH
MHOUICHTTEPIH TIpKey MPUHIMOTEP]
MeH  Tocimmepi.  AK  mocemenepi
OolbIHIIIA OKIIETTI yitbIMIapIbIH
KY3BIPETTEPi TypaJIbl TYCiHIKKE ne 0oiy/
Metoaukn  OHEHKH  3()(EKTHBHOCTH
NPUMEHEHUs] ~ OPraHH3allMOHHBIX U
TEXHUUYECKUX cpeacTB obecrieuenus Ub.
IpuHIMOBl  QYHKIMOHUPOBAHHSI U
anmuaucTpupoBanust OC U BCTPOECHHBIX
B HUX MEXaHM3MOB 3aIIUTHL. [IpUHIUIBI
MOCTPOEHHUS U NMPUMEHEHHUS alapaTHO-
MPOrPaMMHBIX CpPEJICTB OOeCHedeHuUs!
b, CHUCTEM MOHMTOpHHTA
YS3BUMOCTEH, CHCTEM MOHHTOpHHTa
nH(QOpPMAMIOHHOH  O€30IacHOCTH ¥
CHCTEM  IpefOTBPAILCHUS  yTedeK
nuadopmanyn.  [lpuHIDUNBl  aHanM3a
METOJIOB olpeeIIeHus,
IIPeIOTBPAICHHS u yCTpaHEeHHS
TOCIIEICTBUI WHIUJEHTOB ub,
KPUTHYCCKUX (aBapUHHBIX) CHTyalHid.
Croco0sI aHaJIM3a MIPOLIECCOB
obecriedeHus "b OpraHU3alliy.
Tlopsimok  BefeHMS TEXHUUYECKOH U
oTueTHON  mokyMmeHTauuu. Ilopsmox
pearupoBaHus " MIPOBE/ICHUS
pacciieioBaHus HMHIHIEHTA ub,
MPUHIMIIOB U CIIOCOOOB PETHCTPAIUH
cobOpiTiii M uHIMACHTOB Wb, Mwmerh
MpEe/ACTaBIeHHE O  KOMIIETCHIMSX
MIOTHOMOYHBIX OpraHHu3aIHil o

AK-HbI KaMTaMachl3 eTyiH
KOJIIaHBUIaTBIH arnmaparThIK-
OarnapiamMalbIK KYpaJlJapbIHbIH

THiMALTiriH - Oaranmay. OcanabIKTapabl
Oakplnay kyienepine, AK MOHUTOpUHT1
JKyHellepiHe JKOHE aKMNapaTThIH aFblll
KeTyiHe Jkon Oepmey kyienepiHe
apHAIFaH CascaTThl o3ipiey. YHbIMHBIH
aK HMHOUAeHTTepiHe JeH Koro. AK

Macenesepi OoiibIHIIA OKIJIeTTI
yiBIMIapMeH ~ e3apa  iC-KUMBUIIBI
YHBIMAACTBIPYABI  JKY3€T€  achIpy.
¥ iBIMHBIH aKmapar KaTepIepine
TEXHHKAJIBIK Kapcsl iC-KHMBLT
JKOCIAPIIAPBIHBIH OpPBIHJALYBIH
Oakputay. KosigaHbuIaThIH OCaJIBIKTap
MOHHTOPHHT] KyHenepiHiH, AK
MOHHUTOPHHII  JKYHEeNnepiHiH  JKoHe

aKIapaTThIH aFrblll KeTyiH Oosimpipmay,
BHUPYCKa KapChl KOpFay KyHenepiHig

THIMALTITIH ~ Oaramay.  AKIapaTThIK-
KOMMYHHUKAIHUSIIBIK

HH(PaKYPBUIBIMHBIH AX JKOHE
KOMITIOHEHTTepi YLIH KOPFaHbIC
npobuIbaepi MeH Kayinci3aik

TaIlCHIPMaJIapBIHBIH THIMALTINH Tanay.
AK kaMmramachl3 €Ty Kypaigapbl MeH
SAicTepiH KONJaHy THUIMIUIIIH Tanjaay.
AK kaMTamachI3 eTy[iH KOJIaHBUIATBIH
Kypajiiapbl MEH oJiCTepiH KeTuiaipy
(maMbITy) >KOHE THIMAUIIIH apTThIpy
OolibIHIIA YCBIHBICTAp a3iprey/ OneHka

s deKTHBHOCTH HPUMEHSIEMBIX
aImapaTHO-IPOrPaMMHBIX CpencTB
obecriedeHus HUb. Pa3pabotka

MONUTUKKA AT CHCTEM MOHHTOPUHIA
ysa3BUMoOCTeH, cucteM Monutopunra b
U CHUCTEM TPEJOTBPALIEHUS YyTeuek

nHbOpMaIHH. PearupoBanne Ha
MHIMICHTBI nb OpraHu3aILuy.
OcymiecTiieHne OpraHH3aluH
B3aUMOJICHCTBUS € NOJHOMOYHBIMH
opraHm3anusiMu 1o Bompocam Ub.
Konrpois BBINOJHEHUS TUIaHOB
TEXHUYECKOTO MIPOTUBOAEHCTBUS

yrpo3aM HHGOpPMAaUK OpraHU3aLHH.
Ouenka 3((QEKTHBHOCTH TPUMEHSIEMBIX
CHCTEM MOHHUTOPHHIA  YS3BHMOCTEH,
cucteM MoHutopuHra Mb u cucrem
NPeOTBpAICHHs yTedeK HHMOpMaIHy,
AHTHBUPYCHOH 3alIUTHL. Anamiz
s dekTuBHOCTH NpOGHUICH 3alUTHl U
3amaHus 1o GesomacHoctn s UC n
KOMIIOHEHTOB HHGOPMaLIOHHO-
KOMMYHHUKAIIHOHHOX HMH(PaCTPYKTYpHL.




onpocam Ub.

Ananmu3 3(Q(EKTUBHOCTH INPUMEHEHUS

HHCTPYMEHTapHs u METOZIOB
obecreueHust Uub. Paspabotka
MPEUIOKEHUH 110 COBEPIICHCTBOBAHHUIO
(pa3BuUTHIO) u TIOBBIIICHHUIO

9(pHEKTUBHOCTH NPUMEHIEMBIX CPEICTB
1 MeTo10B obecnieuenus Ub.




«6B06104 Computer science» 0ijim 0epy 0arnapaaMachl 00MbIHIIA OKBITY HITHKeJIePiHiH

«KyHeJiik sKoHe JKeJIUTIK 0acKapy» KaciOM cTaHIapThIMEH apaKaThIHACHI
CooTHeceHHe pe3yJILTATOB 00yUeHHs 110 00pa3oBaTebHOI Mporpamme «6B06104 Computer sciencex»
¢ [IpodeccnonajibHbIM cTaHAAPTOM «CHCTEMHOE M CeTeBOe AIMUHUCTPUPOBAHHE)

K9CIBHU KAPTACBI: «7KeJi akimmici», CBL 6 nenreiii — bakanaspuar
KAPTOYKA MTPO®ECCHUMU: «CeteBoii aaMmuHUCTPaTOP», 6 YypoBenb OPK — bakanaspuar

KC enbex ¢pyHknusiiapbl/

Biaikrinik, narabuiap/

JInunoctabie komnerenuun (IC) / Keke

ON Tpynosuie gy IC Binin / 3uanun YMeHus, HABBIKH Ky3sIperTidikrep (KC)
OH5 Op Typmi pfeHreiineri xommbiotepiik | Enfex ynxnuscoy/ TpynoBasi | Xeprimxri KEMIHIH eHimaimirin | XKeprimikri xKenire KOWBLIATBIH | ¥HBIMAACTHIPYLIBUIBIK, —OacTaMallbULIBIK,
KYHeNlep[liH, COHBIH ImIiHAe KOFapbl eoHIMIl | ¢yHkmus 1. Oaramay okoHe Oakpuray. OKemimik | Tamantap MeH MIiHIETTepAi aHBIKTAay. | 3eHIHIUIK, JKayanKepHImiK, TOPTINTITIK,
ecenTey KJIACTEpNICPiHIH apXUTEKTypachl MeH | YHBIMHBIH KEPriTiKTi )KeIiciH xko0anay, | TOHOMOTHs, IKEMUTK KYpbUIFbLUTApAbl | YWBIMHBIH  JKEJIUTIK  TOMOJOTHSACHIH | OPBIHAAYLIBUIBIK, AHATHTHKAIBIK OMIay,
JKYMBIC IPHHIUNTEPIH OLTy KOHE TYCIHY. OpHATYy OKOHE TEXHHKAIBIK KbI3MET | KOCY omictepi. MeHe/KMEHT Heri3mepi. | o3ipiaey. ¥#bIMHBIH  KOPIOPATHBTIK | jKOcmapiay, IIemrM KaObuimay, HOTHKEre
POS 3HaTh 1 NOHUMATh aPXUTEKTYPy U NPUHIUNEI | KepceTy/ IIpoektnpoBaHMe, MOHTaX M | ¥WBIMHBIH  KYPBUIBIMBI,  YHBIMHBIH | JKEJJIpiHIH MYMKIHIIKTepiH IambITy. | OarmapiaHy, KociOM peHreiini Kkertepyre
paboThl KOMITBIOTEPHBIX CUCTEM Pa3IMYHbIX obciyxuBanue JIBC opranuzauuu. Gu3Hec-mporecTepi. Crpaterusuiblk | JKeprimikti  okedmiHi  »xobamay MEH | yMTbUIy, KOMaHAaga JKyMbic  ictey/
YPOBHEH CIIO)KHOCTH, BKIIFOYast xocmapiay. Pecypcrapapl  Gackapy/ | opHaryra apHaJIFaH TeXHUKaIBIK | OpraHu30BaHHOCTS, MHHULUATUBHOCTD,
BBICOKOIPON3BOJUTEIIbHBIC BBIYMCIUTEIbHbIC OueHka u KOHTPOJIb | TalchlpMaHel  d3ipiaey.  JKeprimikri | BHHMATEIbHOCTB, OTBETCTBEHHOCTD,
KJIaCTepBhIL. npousBoautenbHoct  JIBC. Cereast | kernini KYpy KOOACBHIH KYpY. | AMCHMIUIMHUPOBAHHOCTb,
Tomosorust,  crnocoObl  coequHenus | JKyprisinren JKYMBICTAP/IbIH | HCIOJIHHUTEIBHOCTD, AQHAJIMTUYECKOE
CEeTEeBBIX YCTPOWCTB. OcHOBBI | HOTHKENEpi GoiibIHIIA ecernTi | MBINUICHHE, I[UIAHHPOBAaHHE, [PHUHSATHE
OH9 Tanganrau O6arpITKa OailIaHBICTBI KOCHIMILIA MEHE/KMEHTA. CTpyKkTypa | KyKaTTaMaHbI KaNBIITACTBIPy/ | pEIICHHs, OpHEHTAlWs Ha  Pe3yibTaT,
Ol1iM MeH JaFapUIap/ibl TAHAAH KOHE KOJIaHa OpraHu3alyy, OusHec-miporiecchl | OmpeneneHue TpeOOBaHMM M 3ahad4 K | CTpeMIJICHHE K MOBBIIIEHUIO
oimy. OpraHM3aI|y. Crpaternueckoe | JIBC. Paspaborka cereBoif Tomonornu | Mpo()eCCHOHATBLHOTO ypOBHsA, paboTa B
PO9 Ymets BBIOMpATh u TIPUMEHSATh MJIaHUPOBaHME. YIIPABICHUS peCypcaMH | opraHusanuu. Pa3Butue BO3MOXKHOCTEH | KOMaHE.
JIOTNIONHUTENbHBIE ~ 3HAHHA M HAaBBIKH B KOPIOPATUBHBIX CETEH OpraHU3aly.

3aBUCUMOCTH OT BBIGpaHHOFO HalpaBJICHUS.

Pa3paboTka TEXHHYECKOTO 3aJaHHs Ha
npoektupoBanne U MoHTax JIBC.

CocraBneHue  HpOEKTa  MOCTPOCHHS
JIBC. dopmupoBanue OTYETHOM
JIOKYMEHTAIlH! o pe3ynbTaTtam

MIPOBEJICHHBIX PaboT

Endex (ynxuuscey/ Tpynosas
dyuxuus 2.

YUBIMHBIH ~ KYPBUIBIMIBIK  KaOembIik
Kyhenepi MeH KOPIOPATUBTIK
JKENUIEPIHIH  KYMBICKAa KaOUIeTTiIriH
KaMTaMachl3 ery/ Oo0ecnieuenue
paboTococoOHOCTH
CTPYKTYpPUPOBAHHBIX KaOeIbHBIX
CHCTEM U  KOPIOPaTHUBHBIX  CeTeH
OpraHu3aluu

LAN, scs yHBIMIAcTBIpY, KYMBIC icTey
JKOHE MarHocTuka npuHimnrepi. LAN,

SCS, OKYMBIC  CTaHIMSUIApbl,  YibIM
cepBepIIepiHig napamerpiepi/
TpuHuMIB OpraHu3aluy,
(GYHKUMOHMPOBAHUS W JIMATHOCTHKH

JIBC, CKC. ITapametps! Hactpoek JIBC,
CKC, pabouux CTaHLUi, CepBEpPOB
OpraHM3aIrH.

YHBIMHBIH KOPIOPATHBTIK JKENIEPiHiH

MOHHUTOPHHTI. ¥ HBIMHBIH
KOPHOPATHUBTIK JKeNIepiHiH
MHQPAKYPBUIBIMBIH ~ JKETULIIPY — KoHE

JTaMbITy OOWBIHIIIA YCBIHBICTAp A3ipIiey.
Keninik mpoTOKOIAAPIBI TAaHJAY JKOHE
KOH(HTypaysiiay. Mapmipytray
Kectenepin opHaty. Oprak KemiTik
pecypcrapra Kol JKeTKi3ydi Oackapy/
MOHUTOPUHT  KOPIIOPAaTUBHBIX ~ CeTei
OpraHu3aIyy. Pazpabotka
HPEITIOKEHHI MO COBEPIICHCTBOBAHUIO
u Ppa3BUTHIO HNH(PACTPYKTYPhI
KOPIOPAaTUBHBIX CETCH OpraHU3aIy.
Bbi6op 1 KOH(UIypHpOBaHUE CETEBBIX
IIPOTOKOJIOB. Hactpoiika  Tabmug
MapuIpyTU3aIHH. VYupasnenue
JOCTYIIOM K _Pa3IeIIsieMbIM _ CETEBBIM




pecypcam

Endex ynxuuscsr/ Tpynosas
¢ynknus 3.

YHBIMHBIH ~ KeNMUTK  )KaOABIKTapBhIH
opHaTy,  KOH(Urypauusiiay  JKoHE
Kospay/ YcraHoBKa,
KOHOQHUIYpHPOBAaHHE U HOIJIEPIKKA

CeTeBOro 000pyJ0BaHHs OPraHU3ALMH

Kemninix JKaOIBIKTHIH JKYMBICBIH
KalmblHA ~ KeNTipy  omicTepi  MeH
KypajgapslL Y ABIMHBIH JKENUTIK
a0 ABIKTapbIHBIH naitganany
KykarTamacsl. JKeninik nepudepusbik
KYPBUIFbUIAP, OJAPABIH TYpJIEpi KoHE
TEXHHUKAJIBIK CHIIaTTaManapbl/ MeTobl

n cpencTBa BOCCTaHOBJICHUS
paborocrocoOHOCTH CEeTEeBOro
000py 10BaHUSL. DKCIUTyaTallOHHAs

JOKYMEHTalUsi CEeTeBOr0 000pYHXOBaHUS
opranuszanuu. CeTeBble meprdepuitHbie
YCTpOMCTBA, MX THUIIBI M TEXHUYECKUE
XapaKTEePUCTHKHI

Keminik  xabaplkka  KOHE  OrFaH
KOMBUIATBIH ~ TalalTapAbl  aHBIKTAYy.
YHBIMHBIH OKeTUTIK  )KaOIbIKTapbIHBIH
JKYMBICBIH OaKpuiay. Y HBIMHBIH JKEILTIK
’KaOABIKTapBIH OpHaTy,
KoH(HUTypauusiay HKOHE KOJIIay
OoiiplHIIIA MaliiaaHy KyKaTTaMachlH
JKYprizy. ¥ UBIMHBIH KEILTIK
JKaOABIKTApPBIHBIH ~ HPO(UIAKTUKAIIBIK
JKYMBICTApPBIH JKYPri3y JKOCHapbiH Kypy/
OrnpeneneHre TpeOOBaHUN K CETEBOMY

obopynoBanuto u  IIO K  Hewmy.
Kounrpois paboTtocrnocoOGHOCTH
CEeTeBOro 00OpYIOBAaHHS OpPTaHU3ALHU.
Benenune 9KCIUTyaTallMOHHOM
JIOKYMEHTaIlHU o YCTaHOBKE,
KOHQHUTYPHPOBAaHUIO ¥ IOJICPIKKE

CeTeBOro 00OpYIOBAaHHS OpPTraHU3ALMH.
CocTaBneHne  IUIaHA  TPOBEACHUS
MpoUIIaKTHYECKUX  paboT  CeTEeBOro
000py/10BaHUs OpPraHU3aLUuK

Enoex $ynxnuscey/ TpynoBas
$ynxuus 4.
¥ BIMHBIH JKEILTIK Kayinci3airia

KamTamacsi3 ety/ ObecriedeHne ceTeBoit
6€301acHOCTH OpraHM3aLHH.

AK xamramace3 ery Kypamgapel. b
Kayincizaik mapamerprepi. AXK xymsic
ictey Kayimci3mirinig Herizmepi. AK
casiCaTBIHBIH THITIK MOJENbIEpi >KoHE
ONMapAblH  KOJJAaHBULy — IIeKapaiapbl/
Cpencrtsa obecnieuenus: Ub. [lapameTpsr
0e30MmacHOCTH BJ1. OCHOBBI
6e3omacHocTH QyHKIHOHNpoBaHKs VIC.
Tunoseie wmopenu mnonutukun Wb u
IPAaHHULBI X TPUMEHHUMOCTU

KeninepaiH akaynapblH Tangay >XoHE
olapAblH maiima  Ooiy  cebenrepiH
aHBIKTay. YWBIMHBIH KOPIOPATHBTIK
XKeNUIePiHiH Kayinci3nirine KOWbUIATHIH
TaJanTapAbl aHbIKTay. YHBIMHBIH aK
casicaTbIH 33ipiaey. XKemninmik Kayincizmik
KYPBUIFBUIAPBIHBIH MOHHUTOPHHT1H
xKy3ere acelpy. JKyenik jkoHe >KeTiTiK

OKMFanap  XaTTaMajJapblH  Tajzay.
YUBIMHBIH ~ JIepeKTEpiH  pe3epBTeyIiH
TYTacTHIFBIH KaMTaMachl3 eTyni

Oakputay. JKypri3iireH »KyMbICTapIblH
HOTHXenepi OobIHIIIA ecenrti
Ky)KaTTaMaHbl KaJbINTACTRIPY/ AHAIN3
cOoeB B paboTe ceTeil U BBISBICHUE
IpUIUH X BO3HHKHOBEHHSI.
Onpenenenue TpeGoBaHMI K
6e30MmacHOCTH KOPHOPATHUBHBIX —CeTeH
opranmanuyu. Pa3paboTka NOIUTUKH
Wb  oprammsamuu.  OcymiecTBieHHe
MOHHTOPHHTA  CETEBBIX  YCTPOICTB
OezomacHoCcTH. AHANIU3 INPOTOKOJIOB
CHCTEMHBIX U  CETEBBIX  COOBITHIL.
KonTtponp o0ecnie4eHus IeI0CTHOCTH
pe3epBUPOBAHKS JNAHHBIX OPraHHU3aLlH.
®dopmupoBaHue OTYETHOM
JTOKyMEHTaIlUH o pe3ynabTaTam
MIPOBEICHHBIX PaboT




«6B06104 Computer science» 0ijim 0epy 0arnapaaMachl 00MbIHIIA OKBITY HITHKeJIePiHiH

«barnapaamMainpIkK JKacakTama skacaymbuiap skoHe WEB koHe My ibTUMeIMSVIBIK KOCHIMIIAJIAPABI TECTLIEY MAMaHIAPbI» KICiOn
CTAHJAAPThIMEH AapaKATbHIHACHI
CooTHeceHHE Pe3yJILTATOB 00yUeHH 110 00pa3oBaTe/IbHOI nporpamme «6B06104 Computer sciencex»
¢ [IpodeccnonanbubiM cTanaapToM «PazpadoTunkn nporpaMMHOro odecrnedeHus U CieuuaaucTbl no rectuposannio WEB u

MYJIbTUMEAUHHBIX MPUI0KEHUI

K9CIBU KAPTACDI: «baraapiamMajiblK kacakrama au3aiiHepi», «MoOmabli KOChIMIIAHBI :Kacaymbl», «KosmanOamapabl Tectijiey
ooiibina maman» CBIL 6 nenreiii — bakanaspuar
KAPTOYKA INPO®ECCHUU: «IIpoekTHPOBIIMK NMPOrpaMMHOro odecneueHus», «Pa3zpadoTuuk MOOWJIBHBIX NPUIOKeHH», «Cnenuanuct
10 TECTUPOBAHUIO NPUJIOKeHui» 6 yposenb OPK — bakanaspuar

KC enbex pynknusiiapbl/

Bigikrigik, narabuiap/

JInunoctHbie komnerenuun (IC) / Keke

ON Tpynosuie pymcumn IC Binin / 3uanusn ‘YMeHusi, HABBIKH Ky3siperTidikrep (KC)

OH3 Tuimai anroputmaepai xacay sxone onapasl | Enoex ynxuuscsr/ TpynoBasi | Barnapnamanbik xacaktaMaHblH | COHFBI JKyillere o3ipieHEeTiH JkoHe | AHaMUTUKAIBIK oimay. CelHH —Tangay.

HKYMBIC icTeHTIiH OarmapiamManslk  Koika | ¢ymkous 1. OMIpIIiK UK. barmapnamanblK | eHrisimeriH  HakTel  Oarmaprmamanslk | JKayankepmiimik.  ¥i#bsimMpacTelpy.  Oky

TYPICHIIPY. Barnapiamarsik JKacaKTaMara | jkacakramMa KOMIIOHEHTTEpiHiH Typiepi | KOMIOHEHTTepAiH aHBIKTAMaJapelH | MyMKinziri. Komangana sxymsic icteii 6ity/

PO3 Pa3pabareiBath d()(hEeKTHBHbIE AITOPUTMBI M | KOWBUIATBIH TajanTapibl TAlAay >KOHE | JKOHE OJapblH e3apa opekerrecyi. AT | yilmecrtipy, OarapiamanblK | AHanuTHyeckoe MbluuleHue. Kpurnueckuit

peoOpa3oBHIBaTh nx B paboTaromuii | TEXHUKAIBIK CUIIATTaMalapbl 93ipiey i | jkoOadapbhlHBIH KyKaTTaMachlH d3ipiey | jKacaKTaMaHbBIH JKAJIBl  TaJlalTapblHA | aHalu3. OTBETCTBECHHOCTb.

MIPOrPaMMHBII KOJI. yitnectipy/ AwuHanu3 TpeGoBaHHH K | KOHE pecimaey CTaHAAPTTaphbl. | colikec KEJIMEHTIH Tekcepy | OpraHH30BaHHOCTS. O0yuaeMoCTb.
MIPOrPaMMHOMY ofecreueHnIo u | BoiibiHia sKobanay azmicTeMeci/ | KyMbICTapblH Kyprisy. OpOip HakTel | YMeHue paboTaTh B KOMaHE.
KOOpJMHALMS Pa3pa0OTKH TeXHHMYeCKHX | JKM3HEHHBIH  IMKI  IPOrpaMMHOrO | Kypampac Oeiikke (yHKIHMOHAIABIK,

OH4 @OyHKUMOHANJBUIBIK, CEHIMIUTIK JkoHE | cneuudukanmi oOecrieuenusi. Buapl nporpaMMHBIX | HaijanaHy >KOHE CBIHAK TaJlalTapblH

Kayinci3ik TajJanTapblH €CKepe OTBIPBII, KypAeni
OarJapIaMaslK eHIMIepi Kkacay.

PO4  Co3pmaBath  CIIOXKHBIE  HPOrpaMMHbIE
HPOTYKTHI c y4eToM TpeGoBaHHit
(YHKIHMOHAIBHOCTH, HaJIeHOCTH u
6e30M1acHOCTH.

OH10 Ex TaimMai xoHe MTHHOBALUSIIBIK,
HIemiMAepIl TaHAaY YLIIH KYPAETi TEXHUKAIIBIK

KOMIIOHEHTOB U HX B3aUMOJCHCTBHE.
CranzmapThl pa3paboTKH U O(QOPMIICHUS
JIOKYMEHTaIU1 ur TIPOEKTOB.
Mertononorus npoektuposanus [10

aHBIKTay bl Yitnectipy. barnapnamanbix
KOMIIOHEHTTEepre apHAJIFaH TeXHUKAJIBIK
€PEKIIENIKTeP/li, PErIaMeHTTepAl KIHE
OJIap/IbIH ©3apa iC-KUMBUIBIH Kacay/Ibl
KOHE azipreyni yitnecripy/
Koopaunuposatsb oTpeIeeHuUs
KOHKPETHBIX MPOIPAMMHBIX KOMIIOHEHT,
KOTOpbIe OyInyT pa3pabaThIBaThC M|
BHE/PATHCS. B KOHCYHYIO —CHCTEMY,
HPOBOJMTH TPOBEPOYHBIC PAbOTHI Ha

JKOHE aKIapaTTHIK MIHIETTEp Il Tajaay HETIPOTHBOPEUHBOCTH obumm
JafplIapbiHa ue 6oy. TpeGOBaHHUAM K HPOrPaMMHOMY
PO10 VimeTh HaBBIKM aHAIIN3a CIIOKHBIX o0ecIeyeHuo. Koopauauposats
TEeXHUYECKUX U HH(OPMAIOHHBIX 3224 JJIs omnpeeseHne (YHKIMOHATIBHBIX,
BbIOOpa Hanboee 3QGEKTUBHBIX U 9KCILTyaTal[MOHHBIX u TECTOBBIX
MHHOBAIMOHHBIX PEIICHUH. TpeGOBaHUI K KaX[AOMy KOHKPETHOMY
KOMIIOHEHTY. KoopnuHuposats
COCTaBJICHUE " pa3padboTky
TEXHUYECKUX crenubuKanuii,
periaMeHToB Ha NIPOrpaMMHEIE

KOMIIOHEHTBI U UX B3aHMOJICHCTBHE
Enoex ynxuuscsr/ TpynoBas | AX TUNOTIK apxuTeKTypachl. | barmapiamaibik JKacaKTaMaHbI
ynkuus 2. Manimertep 06a3achIHBIH MOJETbAEpl. | KoOanayAblH HEri3ri  MPUHIMITEPiH
barmapnamaisix skacakTamanbl | [Ipomectep MeH KoArapiasl »xobamay | TaHmay jkoHe KoimaHy. barmapmamansik
yiinectipy HKOHE xobamay/ | omicTepi. KonyanputaTelH | jkacaKTaMara KOHMBUIATHIH TallalTapbl




KoopauHanust ¥ IPOCKTHpPOBaHHE
[POTrPAMMHOr0 00eCTICYeHHUST

OarIapaamManbik JKacaKTama
TEPMHUHJEPI. Kobananran
KOMIIOHEHTTEeP1 cHIarTayra

KOlbUIaThlH Tananrap. barnapiamanbik
JKacaKTaMaHbl Jkobalay — Kypanmapsl.
barnapinamanay oprackl MeH 33ipiey
KypaJiapeiHel,  Typiepi. barpapnama
uHTepdeiicin xobamay koHe OekiTy
omicrepi.  Jlepektepai  rpaduKaibik
KepceTy JneMeHTTepi/ Tunossie
apxutekTypsl MC. Mogemn  6a3bl
JaHHBIX. MeTojbl  IPOCKTUPOBAHUS
MPOLIECCOB u KOJIOB. TepmuHbI
HCTIONB3YeMBIX TIPOrPaMMHEIX
KOHCTpyKUuid. TpeOoBaHMS K ONMCAHUIO
HPOCKTUPYEMBIX KOMITOHCHTOB.
CpenctBa npoextupoBanus [10. Bus
cpepl HPOrpaMMUPOBAHHUS u
HHCTPYMEHTOB pa3paboTku. Merop
NIPOEKTUPOBAHUS M YTBEPXKACHUS
uHTepdeiica MPOrpaMMbl.  DIIEMEHTHI
rpau4ecKoro 0TOOpaKeHUs TaHHBIX

6afz[apnaManLn< JKacaKTaMaHbIH

KYPBUIBIMBIH JKOHE OHBIH
KOMIIOHEHTTEPiHIH KYpaMbIH
QHBIKTAHTBIH apXUTEKTypara

TypiaeHnipy. MonimerTep 6a3achIHBIH

MOJIENIBJICPiH, TMpPOLECTEepiH Jkobanay.
barnapiamabik ’acakrama — MEH
MoJIiMeTTep 06a3aChIHBIH
Oar JapiamMabiK unrepdeiicrepin

a3iprey xkoHe Kyxarray. laiinananynisl
KYKaTTaMachIHBIH aJlIbIH-aJ1a HYCKACBIH
JKacaHpl3. bBarmapiamalnblk skacakTama
KOMIIOHEHTTEpPiH KOHE OJ1apIbIH
apachkIHJaFbl HHTepdeiicTepai KeifiHipek
KoaTay JKOHE TecTiney YLIiH
CHITATTAHBI3. XKyprizinren
XKYMBICTApIbIH HOTIKeIepi OoibIHIIA
ecenTi KY)KaTTaMaHbl KaJbIITACTHIPY.
Case KypaJiapblHaa K00anaHbI3 KoHE
OarmapnamManblK — KOAKA — MOJENBIEP
skacaHpi3.  TaHAaHbI3 — OarjapiaManay
opranapbl JKOHE d3ipiey Kypajiaapbl.
I'padukanblk  OepekTepAi  KepceTy
3JIEMEHTTEPiH Koca, Garzmapiama
unTepdeiicin xobamay xoHe OekiTy/
BeiOMpaTh W NPHUMEHSTH OCHOBHBIC
NpUHUMNBL  npoektupoBanus  [10.
TpancpopmupoBath TpedoBanus k [10O
B ApXUTEKTYpY, OTIpesIeNstoue,
ctpyktypy IIO wu  cocraB  ero
KOMIOHEHTOB. [IpoekTnpoBaTs Mozemn
6a3bl JTaHHBIX, IIPOIIECCHI.
Pa3zpabatbiBaTh M JOKYMEHTHPOBAThH
nporpammMubie uuTepdeiicer 110 u BJI.

PazpabateiBaTh TIPEIBAPUTENBHYIO
BEPCHIO T10JIb30BATEIbCKOM
JTIOKyMEHTaIU I10. Omnucathb
kommoneHTH! [1O n nHTEpdeiics Mex Iy
HUMH, 101  HX  TOCIEIyIONEero
KOJIMPOBAHHS u TECTUPOBAHMUS.
dopmuposathb OTYETHYIO
JIOKYMEHTAIHIO o pe3ynbTaTam
HpoBesIeHHBIX padoT. [IpoexTupoBath B
CASE cpenctBax ¥ TeHEpHPOBaTh
MOJEeNd B TPOTPAMMHBI  KOJ.
Br16upath cpesl MporpaMMHpPOBAHKS H
HUHCTPYMEHTOB pa3paboTKH.
IpoexTnpoBath u YTBEPXKAaTh
uHTepderica  mporpaMMsl,  BKJIIOYas

3JIEMEHTHI TPa(hUIECKOT0 OTOOpaXKEHHs
JIaHHBIX

Endex pynkuusicsl/ Tpynosas MoOunbai KochIMIIanap »oHE OHBIH | MoOumbai KOCBIMIIIAIapIbIH op | KypbuibIMOpIK oiinay TaOaHABUIBIK IEH
¢ynkuus 1. (YHKIVIOHAJI/IBIFBI. MoOmibai | KOMIOHEHTIHIH cunarTamManapei | 3eifin  LIprFapMamibIblk  TOCIT ©3iH 031
KOCBIMIIaJapFa KOMBUIATBIH | TaJaHbI3. OyHKIMOHANIBUIBIKTEL, | OKBITY KaOileTi skayanKepIIiliK TYNKLTIKTI
TaJANTapAblH  Typiaepi  (meHreiinepi, | chIpTKBI  HHTepdelcTepai  3epTTey. | HOTIDKEre OarmapiaHy >KOHE KIMEHTTepAIH




MoOuibai KockIMIIanapabl a3ipIey/
Pa3paboTka MOOMIIBHBIX TIPUIIOKEHUIH

CHITaThI OObIHIIIA). MoGuibai
KOCBIMIILIAIapFa KOMBLIATBIH
TaJanTapsl aHBIKTAy omicrepi.
Barmapnamanay — tinmepi. MoOunbai
Kypeuwbuiapra apHayran OXXK Typaist
OimiM, gu3ailH  yarinepi,  JKaumbl
kitanxanamap okoHe 10S,  Android

apxuTeKkTypacsl. Kasipri runmepMoTiHmix
Oarnapiaamanay TiNAEPiH Oimy.
OO0bekTire 6arpiTTaNFaH OarIapiamanay
MIPUHIHAITEP], JKBX.
Koceimiranapisie 03apa opeKkeTTecyiHiy

KIIMEHT-CepBep MOJIEITIHIH
MPHHIUITEP]. HIprapbLibivFa
KOWbpUIAaTBIH  Tanmantap/  MoOuibHbIE

NPHJIOKEHUS U €ro (yHKIHOHAIbHBIC
BO3MOXHOCTH. Bumsl TpeboBaHmii Kk
MOOHJIbHBIM MPUIOKEHHAM (o
YPOBHSIM, 1O Xapakrepy). Meroasl
BEIBJICHUS TPeOOBAaHHII K MOOWIBHBIM
MIPUIIOKEHUSIM. SI3b1KN
nporpammupoBanus. 3Hanue OC mis
MOOHMJIBHBIX ~ YCTPOMCTB,  IIa0JIOHBI
MIPOEKTUPOBAHUSA,  PACIPOCTPaHEHHBIE
6ubmuotekn u  apxurektypy i0S,
Android. 3HaHue COBPEMEHHBIX
THIEPTEKCTOBBIX S3bIKOB
MIPOrPaMMHUPOBAHHUSL. INpuHuumIE!
00BEKTHO-OPHEHTHPOBAHHOTO
nporpammupoanus, CYB/1. [Tpunuumnst
KJINEHT-CEPBEPHON MOJienu
B3auMOJEHCTBUS TIPUIIOKEHUH.
TpeboBanus K penuzam

Cenimainik MeH Kayinci3aik
cumarramaiapbiH  3eprrey.  JlaliblH
mrenriMaepai  KOJgaHy MyMKiHIiKTepi
MeH TaJaybIH 3eprIey.
DpProHOMHKAIIBIK TananTappl,
TaiijanaHbUIaThIH JepeKrepre
KOMBUIATBIH TaJIANTap/bl, Mai aaHyIbl
KyKaTTaMachblHa KOMBLIATBIH
TananTappl, naianany JKHE
cyiileMeney TananTapblH  TalAaHbI3.
Mobwisai OTepanusIbIK
miargopmanapibiH - OipiHae  KyMbIC
iCTey CHSKTBI MIHICTTI KacHeTTep.i
OipikTipeTiH MOOHIBAI KOCHIMIIAIAp
skacaHp3.  benrimi  6ip  mMoOmimbai
OINCPALIMSUIBIK ~ JKYHEIe  JKaH)KaJIChI3
KYMBICTBI eckepe OTBIPBIII,
KOCBIMIIIAIAP IBI aziprey.

Konganymbuiap yiria naifanbuiblK IeH
BIHFAIJIBUIBIKTBL  €CKepe  OTBIPBIII,
KOCBIMILIAJIAp JKacaHbI3. Ken
¢dysKupsuel MOGHIBAI KOCHIMIATAPIbI
xobanmay koHe mamelty. SQL  Tumi
OOobIHIIIA KYPBUIFaH Apple
KOMITaHHSICBIHBIH JKEPTUTIKTI IepeKTep
6azaceIMeH KYMBIC JKacaHpbI3.
Barmapnama KOJIbIH Tyciny/
AHanM3HpoBaTh XapaKTePUCTUKN
Ka)XIO0TO  KOMIIOHEHTa  MOOMIIBHBIX
MIPUIIOKECHUH. N3y4dats
(yHKIMOHAEHEIE BO3MOXHOCTH,
BHEMHNX  WHTepdelico.  M3ydaTs
crienuUKau HAJIeKHOCTH u
6e3omacHOCTH. MI3y4aTh BO3SMOXKHOCTH 1
aHaJIN3 NPUMEHEHUS TOTOBBIX PeIIeHHI.

AHanu3upoBaTh IPrOHOMHYECKUE
TpeboBaHus, TpeOoBaHHs K
HCTIONB3YeMBIM JaHHEIM, TpeOOBaHUS K
OJIb30BATEIILCKOM JIOKYMEHTAIH,
TpeOOBaHMsI K  OKCIUTyaTalud |
COTPOBOKICHUIO. Co3naBath
MOOHJIbHBIE TIPHIIOXKEHHS,
COYETAIOIIETO B cebe TaKue
00s13aTeNbHBIC Ka4yecTBa, KaK

Oe3oTka3Hass paboTta Ha OIHOH W3
MOOMJIBHBIX ONEPALMOHHBIX MIAT(HOPM.
Pa3pabarpiBaTh MPHIOKEHHS C YYETOM

6eckoH(IMKTHOH padoTEI Ha
onpenenéHHON MOOUIILHOM
OIepalOHHON CHCTEME.

Pa3pabaTbIBaTh HPHIOKEHHS C YYETOM
MOJIC3HOCTH u ymobcrBa s
none3oBateneil.  [IpoexTnpoBath U
pa3pabaTbiBaTh MHOTO(YHKINOHAIBHBIE
MOOWIIbHBIC  IpHIOKeHHs.  Paborath

TaJanTapbl  ICKepIiK KapbIM  KaThIHAacC
narasutapsl/  CTpyKTypHOE — MBIIUICHHE
YceuaanBocTs u BHUMATEJIbHOCTh
KpearuBubiii  momxox CmocobHOCTE K
caMOo00yUYeHHIO OTBETCTBEHHOCTD
OpUEHTUPOBAaHHOCTh Ha KOHEYHBII

pe3ynbTat U TpeboBaHus KiMeHTOB HaBbIku
JIEJIOBOTO OOIIEHUS




(hUpMEHHOH JIOKaJIbHOW 0a30il TaHHBIX
ot Apple, KoTOpas OCTPOEHA IO THILY
SQL. [ToHuMAaTh KOJI POrpaMMbl

Engex $ynxnuscsy/ Tpynosas
$ynknus 2.
Mobunbai  KoChIMIIATapAbl — Komay/

Ho;{;{ep)KKa MOOHMITBHBIX HpI/UIO)KeHI/[ﬁ

MoOunbai  KYpbUIFBUIAPABIH — TYpJepi,
OJIapbIH OargapramMabIK
(byHKUMSIApBIHBIH CHIIaTTaMaapsl.
Mobuibai KYPBUIFbUIAPIBIH

omepansIbIK  OKyHenepi. JlaybICTBIK
JKOHE IJKeCT-HuIapa HUHTepdencTepiHin
Typaepi. MoOuibai KypbUIFBLIAPABIH
amnmapaTThIK-0aFJapiiaMaiblK KeIIeHIHIH
KypaMbl. MoOHIBAI  KOCHIMILATAPIbI
Oackapy IJKOHE TEHUIEY Heri3aepi.
MoOuibJi KOChIMIIANIap bl 0acKapyablH
KOHE KOH(HUTypanusiIay IbIH
(byHKIMOHAIIBIFBL MEH HETI3Ti omicTepi/
Bunst MOOMIIBHBIX YCTpOICTB,
XapaKTePUCTUKA ~ MX  [POrPaMMHBIX
¢byukuuii.  OmnepandoHHBIE — CHCTEMBI
MOOWIBHBIX YCTPOMCTB. Bunst
rOJIOCOBBIX M JKECTOBBIX HHTEP(EHCOB.

MoOuabai KochIMIIanap MeH OJIapIbIH
KOMIIOHEHTTEPiH OipikTipy KOHE
Oeitimaey. MoOmibai  KOCBIMILATAPIbI
JKaHApTy  JKOHE  KOH(puUryparmsiay.
Mo6uibai KOCBIMINATIAP/BIH JKYMBICHIH
JKoHE onapablH Oeifimuenyin Oakpuiay.
MoOHIbII KOCKIMIATIAPbE TY3€Ty JKoHe
Tekcepy. MoOWIbII  KOCHIMIIAIAPAbIH
JKYMBICBIH Garanay. Mo06wbai
KOCBIMIIIAJIAP/BIH  JKYMBICBIH 3€pTTey,
ceOenTepiH aHBIKTAY XKOHE Mocesenepi
wenry/ WHTerpupoBaTh M ajanTanus
MOOMJIBHBIX ~ TNPWIOXKEHUH M HX
KOMIIOHEHTOB. OOGHOBIATH u
KoH(uUrypupoBats padiby MOOMIBHBIX
npunoxkenuit. Konrponuposats padoty
MOOHJIBHBIX ~ HPWIOXKCHHH M HX
anantanui. OTIaXHUBaTh U TECTHPOBATH

Cocras annapaTHO-IPOrPaMMHOTO | MOOMJIBHBIX IpuiIoKeHuid. [IpoBoauTh
KOMIUIEKCA ~ MOOWJIBHBIX  YCTPOHCTB. | OLEHKY paboTocnocobHOCTH
OCHOBBI AJIMUHUCTPUPOBAHUSA U | MOOMJIBHBIX HpWIOKEeHHH. H3yuars,
HACTPOMKM MOOMIBHBIX HPHIOKEHWH. | BBIBIATH INPUYUHBI M YCTPaHATh
OyHKIMOHATBHBIE  BO3MOKHOCTH M | HpoOieMbl B paboTe  MOOWIBHBIX
OCHOBHBIE METO/Ibl AIMUHHCTPUPOBAHHA | HPHIOKECHUI
M HACTPONKH MOOWIJIBHBIX MPUJIOKEHUMH
Endex ynkuuscor/ TpynoBasi | MoOmibai KochIMIIANapra KOWbUIATHIH | JIafbIH ~ OHIMMEH  JKYMBIC  icTey
dynxuus 3. TananTap, OJapAblH (GYHKIMOHAIIBIFGI | OOMbIHIIA HycKaymap o3ipiey. Kaxerti

KakerTi KykaTrTamMaHbl pecimMuey koHe

oNeyeTTi  caThlll  aNymbulap  YIIiH
nopraniapzia KOCBIMILIAJIAP/IBI
OpHAJIACTHIPY/ Odopmirenne
HEO00X0IMMOiH JIOKyMEHTAIH "

pa3MeleHue MNPUIOKEHUH B HOpTamax
JUIs TIOTEHLIMABHBIX MOKyTaTeneit

Typalsl TOJBIK aKmapar. TeXHHKabIK
KyKaTTaMaHbl a3ipiiey JoHe pecimaey
CTaHIAPTTapBbI. Moouibai
KOCBIMIITANApABl TipKey JKoHE o3ipiey
CTaHIAPTTaphl, KaKETTI KyKaTTapIbIH
CHIIATTaMACBI. Koceimmanapast
OpHAJIACTHIPY IbIH Herizzepi MeH
TananTapbl OHJIAIH JTYKEHJIEp.
MoOuibi KOCBIMITIAJIAP b
naiiananynbuIap by OTIHIIITEPiH
JKOHE OJNIeyeTTi IaiJanaHyIIbuIapabIH
OTIHIMJIEPIH €CenKe aly YHbIMAapbIHBIH
snicremenepi MeH Kypangapsl/
TpeboBanus K MOOWIBHBIM
MPUJIOKEHUSM, TMOTHast HHpopMalms 00

ux QyHkuuoHanbHOCTH. CTaHAAPTHI
pazpaboTku n oopmieHHs
TEXHHYECKOit JIOKyMEHTaIUH.

CraHmapTbl perucTpaluyd  MOOMIIBHBIX
MIPWIOKEHUH U pa3pabOTKH, ONMUCAHUS
TpeOyeMbIX JOKyMEHTOB. OCHOBBI H
TpeOOBaHUS pa3MEUICHUS HPHIOKECHUH
B OHJAlH MarasuHbl. METONUKH U
cpencTBa OpraHu3aIui ydera
oOpamnieHunii monp3oBaTeneil MOOHIBHBIX

Ky)KaTTaMaHbl paciMieHi3. MoOmibai
KochIMIIaHel Tipkey. KommanGamapmer
AppStore xoHe Oacka pecypcrapra
CypaHbIC OOWBIHIIIA OPHAIACTBIPBIHBI3.
barmapnamanel  kacaktama — Typaisl
TONBIK akmapat OepiHiz. MoOwmbai
KOCBIMITAJIApI6l  MalgaIaHyIbIIapABIH

CYpaHBICTapBIH ecernke ATy IBIH
aBTOMATTaH/IBIPbUTFaH JKYHeCiHiH
KypajaapbiMeH JKYMBIC icrey.

MobOunbai  KOChIMIIIANIAPABIH  ANIEYeTTi
MaifanaHybUIAPBIHAH KNl  TYCKEH
cypaynapMeH KYMBIC icrey/
Pa3pabatbiBaTh MHCTPYKIMH IO padoTe
C TOTOBBIM MpPOIYKTOM. OdopMiIsiTh
HE00X0AUMYIO JIOKYMEHTAIIH.
Peructpuposats MOOHIIBHOTO
IpUIOXKeHHS. Pa3MenaTs NpUIIOKeHUs
B AppStore u Ha Jpyrux pecypcax Io
TpeGoBaHUIO. TonaBats TOJIHYIO
HeoOxoaumyto uHpopmanuu o I1O.
Paboratb c HMHCTPYMEHTaMHu
aBTOMAaTH3UPOBAHHOW CHCTEMBI ydeTa
3aIpOCOB  TMONIb30BATETIEH MOOMIIBHBIX
npuinokeHnid. Paborats ¢ 3ampocammy,




MPUJIOKEHUH U 3aBOK MOTEHIMAIBHBIX
MOJIh30BaTENICH

MOCTYNMBIIMMH  OT  MOTEHLHAIBHBIX
MOJIb30BaTENEH MOOMIIBHBIX
MIPHIOKCHU I

Engex $ynxnuscoy/ TpynoBas
ynxuus 1.

Tect cueHapuiliepiH Kypy IKOHE
KOCBIMIIIAJIAPbl aBTOMATTaH/BIPbIFAH
TECTiJiey YIIIH TecTiiepai a3ipney/
Co3jaHue TECTOBBIX CLCHAPUEB U
pazpaboTka TECTOB ULt
aBTOMATH3UPOBAHHOTO  TECTHPOBAHUS
TIPUIIOKEHUH

Kocsimmanapzsl — o3ipieyaiy — opTypii
Ke3eHJepiHjeri TecTiIeymiH Typrepi
MeH oxictepi. Kommanbanbl Tecriney
TEOPHACHI (tTectiney Mozenbaepi,
TeCTiIeyi Kocmapiay, TeCcT AW3alHEL,
tectri  kobamay).  KommanGamapapt
Tectiiey  omicrepi.  KonmanGanaps
TecTiney mpoliecine KOWBLIATBIH
TaJanTapsl Gackapy Kyiieci.
KonnanOaHbslH ChIHAK —CLEHApUIAIEpiH
xacay omictepi. KonnmanOaHbIH CBIHAK

CLeHapUilIepiH KYpy MPOLIECi.
Konnanbanapapig KOpFaHbIC
[pOLIelypalapbiHbl ~ (HYHKIIHOHAIIBI
KYpambl. Konnanbanap st CBIHAY
Typaepi wmen omictepi. Tecriney
MOJEIIbJIepl, TeCTUIeyAi Kocmapiay,
TeCT [W3aliHBI, TeCTTepAl KoOanay.

KochIMIanapapl TeCTiey TEXHHKAChI.
Tecriney Typiaepi MeH TypIepiHiH
xikrenyi. JXKobamay TexXHHKACHI KOHE

Konpmanbanaps! Tectiieyre KOHbIUIAThIH
TayanTtapas! Tangase3. Konnanbanapast
TecTiey IiH GarJapiaamMabIK
KYKaTTaMachlH Tangay.
Konpmanbanapzs! TecTijiey MakcaTTapblH
QHBIKTaHbI3. Koceimmuranapapr
TEeCTiNeyre KOWBUIATBIH  TananTapbl
asipuey. Tecriney TEXHUKACBIH
TaHIAHBI3 JKoHE OipikTipiHi3. ChIHAK
CLIEHAapHIIEpiH OpbIHAAY YIIiH KaXeTTi
KipiC JKOHE WIBIFBIC CHIATTaMalapbIH
QHBIKTaHbI3. Kexe KOCBhIMIIIA/Iap
MOAYJbAEPIHE TECT  CIEHAPHUIIEpiH
xKacaHpI3. TecT NepeKTepiHiH OHTaHIIbI
TONTAPbIH AHBIKTaHbI3. Tecr
CIICHApHUilZIepiH  93ipiey  YaKbITBIH
Oakpuiay. Kopray paciMaepiHig
(YHKIMOHAIBIK KYPAaMBIH TECTLICY i
OpBIH/AY. AKMnapaTThl KOpray
KypaJliapbl MCH KOCBIMIIAJIAP/IbIH 63apa
opekerTecy HHTepdeicTepiH TeKcepyai

TECT KOMOMHATOPHUKACHL. | OPBIHJAHBI3. Keke KOJIIaHOAJIBI
KonnanOanapasl aBToMaTTaHABIpBUFaH | Monynpaep — mieHOepiHIE — TecTiney
Tectiney  kyiteci.  barmapmamanay | afiMakrapbiH AHBIKTaHBI3.
Tinnepi. KonpmanGamapnsl — tecriney | KommanOGamapabl — TecTineyaiH — ChIHaK
npornectepi. KommanbanapasiH eMipiik | xarmainapbia AHBIKTaHBI3 XKOHE
nukni/ Bumel m Metoabl TecTMpoBaHUS | cumaTTaHel3. KonpmanOamapisl ChiHAY
Ha  pasHBIX CTagWsAX pa3pabOTKH | HPOLENypanapblH  aHBIKTaHbI3  JKOHE
npuinoxeHnid. Teopus TecTHpOBaHWS | KYpbUIBIMAAHBI3. TaHTaHBI3 CHIHAKTHI
MPUIOKEHUH (MOIENU TECTHPOBAHMS, | KAMTy KpHUTEpHiliepi >XOHE CBHIHAKTBI
[UTaHUPOBaHUE TECTUPOBAHMS, TECT- | KaOyJbl Oaranay.
IW3aifH, TPOEKTHPOBAHWE  TECTOB). | ABTOMATTaHABIPHUIFAH CBIHAKTAp/BI
TexHHKHM TeCTUPOBAHHS HPHIOKEHHUH. | JKaHAPTHII OTBIPBIHBI3.
Cuctema ympasieHuss TpeOOBaHUSIMU K | ABTOMATTaHIBIPHUFAH TeCcT
MPOLIECCY TECTHPOBAHUS NPHIOKEHHH. | HOTIIKENEPIH icke KOCy JKoHe Taijay.
Texuuku CO3JaHuUsL TecToBbIX | KonmanGanaps TecTineyai
cieHapueB  mpunoxeHuil.  [Ipomecc | aBTOMaTTaHIBIPY 6armapnamMachlH
CO3JaHMs TECTOBBIX cueHapueB | jkacanel3. KonmanOGamapael — Tectiiey
puiIoKeHUH. DYHKIIMOHAIBHBIA COCTaB | HOTIKENEePiH TaJiaHbI3.
3aUIMTHBIX ~ Tpolenyp npwioxkeHud. | KoceIMmamapael TecTiiey HOTHXKeIepi
Bumel  u cnocoObl  TecTHpOBaHUS | OoMbIHIIA ecenri Ky>KaTTaMaHbI
MPUIOKEHHH. Mogenu TecTHPOBaHMS, | KaIBIITACTHIPY/ AmHanmupoBaTth
[UIAHUPOBAHHS TECTHPOBAaHMS, TecT- | TpeGoBaHHE K TECTHPOBAHUIO
IW3aifH,  NPOSKTUPOBAHHE  TECTOB. | HPHIIOKCHHIL. AHaIM3UPOBATh
TexHUKYy TeCTHPOBAaHHS HPHIOKECHHH. | HPOrPaMMHYIO JIOKyMEHTalll1
Knaccuduxarmss BHIOB U TUIIOB | TECTUPOBAHHS MIPHIIOKESHHH.
TECTHPOBAHHSL. Texuukn | OnpenensaTe  Ledeil  TECTHPOBaHUS
MIPOEKTUPOBAHUA ¥ KOMOUHATOPUKH | HPHIOKCHHIL. PaspabatsiBaTh
TectoB. CHcTeMa aBTOMATU3UPOBAHHOTO | TpeOOBaHUA K TECTHPOBAHUIO
TECTHPOBAHUS  NPWIOKEHUH.  SI3BIKM | NPUIIOKEHUIA. Bsi6upars u
MIPOrPaMMHUPOBAHHSL. IMpomeccs! | KOMOMHHPOBATH TeXHUKY
TECTHPOBAHHUS IOPUIOXKCHHH. | TECTUPOBAHUS. Ompenensarts

Yiiempactelpy. bactamamsuieik.  3eifiH.
Kayanxepminik. TopTin. OpbIHIAYIIBUIBIK.
Hotmxere  Oarmapnay. JKorapsl — OKy
MYMKiHAIT.  Ickepilik  KapbIM-KaThIHAC
narapuiapsl. KoManaana sxyMeic icteit Oiry/
OpraHu30BaHHOCTb. MHUIMaTHBHOCTD.
BHUMATEIBHOCTD. OTBETCTBEHHOCTD.
JIMCUUITMHUPOBAHHOCTb.

M cnonHUTENBHOCTD. OpueHrauus Ha
pe3yibrar. Beicokas o0yyaemocTs. HaBbiku
ZIesioBoro  obmieHus. YMeHue pabora B
KOMaHie




JKW3HEHHBIH LMK TPUIOKEHUI

XapaKTEPUCTUKY BXOJHBIX U BBIXOHAHBIX

JIAHHBIX, HE0OXOANMBIX ULt
BBIIIOJIHEHHUSI ~ TECTOBBIX  CLICHApHEB.
CocTaBlIsiTh TECTOBbIE CLEHAPUU Ha
OTHCIbHBIE  MOJYJIH  HPUIOKEHUH.
OnpenensaTs  ONTHUMAJIbHbIE — IPYIIIbI
TECTOBbIX JIaHHBIX. KOHTpoIMpoBaTh
BpeMs pazpaboTku TECTOBBIX

CLIeHapueB. BBINONHATE TecTHpOBaHUE
(DYHKIMOHAIBHOTO COCTaBa 3allUTHBIX
nponenyp. BEIMONHATE TecTHpOBaHUE
CPEACTB  3allUThl MHGOpMALMU U
unrepdeiicon B3aHMOICHCTBUS
npuinokeHnd. OnpenensiTs obnacTu s
TECTUPOBAHUS B pPaMKax OTAENBHBIX
Mojayneil npuioxenuid. Onpenensite u
OIINCHIBATH TECTOBBIE cirydan
TECTUPOBAHUS HPHIIOKECHHUIL.
Ompenensith ¥ CTPYyKTYpHUPOBATh
TECTOBBIE IIPOLEAYPHl TECTHPOBAHHUS
NpUIOKEeHUH.  BruiOupate  kpuTepuun
TECTOBOrO  MOKPBITHS M OLICHKa
TECTOBOTO MOKpHITHA. Ilonnepxusarh
ABTOMAaTH3UPOBAHHbIE TECTHI B
aKTyaJbHOM CcOCTOSIHMH. IIpoBoauTh
3allycK M aHamu3  pe3yJbTaToB
ABTOMAaTH3UPOBAHHBIX TECTOB.
PazpabatbiBaTh pOrpaMMy ISt
aBTOMATH3aIUHI TECTHPOBaHHUS
HPHITOKECHHUI. AHanu3upoBaTh
pe3ynbTaThl TECTUPOBAHUS
npriokeHniH. PopMUPOBATh OTYETHYIO
JIOKYMEHTAI[HIO o pe3ynbTaTam
TECTUPOBAHUS IPHIIOKCHUH

Enoex ynkuuscor/
dynxuus 2.

Tecr paciMaepin OpBIHIAYIbI
yiinectipy/ KoopmuHanms BBITIOTHEHUS
TECTOBBIX MPOLETYP

Tpynosas

KochIMmanappl ceiHay >KOHE TecTiley
Mocesenepi  Oo#bIHIIA HOPMATHUBTIK,
anicremenik matepuanaap. Herisri OX
KOHE KOCBIMIITaNap/iaFsl KYMBIC
Herizaepi. Anroputmaep MeH
aBTOMATTap TEOPUSCHIHBIH HETi3zepi.
Juckperti  MatemMaTMkKa  Heri3zepi.
Barnapnamanay npunuunrepi. Tectiney

JKyMmbIc  TamnCBIpMACBIH  3epTTeyni
yitnectipy. JKyMbIC  TamchlpMachiHa
COMKeC TecT JEpeKTepiH IaibIHAAYIbI
yiinecripy. Tect mnaTdopmanapsa
JAbIHAAY bl YilecTipy (KaxeT OonFan
JKaFaaiiia aManpIK JKyHeHi, KOChIMIIa
OarapiaaManblK  JKacaKTaMaHBl  JKOHE
OackamapsiH opHaTy). TecT gepexTepin

TEPMHHOJIOTHSCHI. barmapnamanay | maiielHaay — KypaagapblH  TaHAayabl
Tingepi. Tectiney amictepi, TecTieyaiy | yinecTipy. Konnanbanapast
Herisri  pexxumaepi. KocbIMmmamapapl | TECTUIEyAiH alblHFaH  HOTHKENEpiHe
ChIHAY JKOHE TeCTiiey Mocenenepi | Tanmay KYPrisyai yinecripy.
OoiibIHIIA HOpPMATHBTIK, oxicTemenik | Tectineyni OacTay ymIiH KypangapablH
matepuangap. Herisri OX  xoHe | Oapibik KOMIIOHEHTTEpiH KHE
KOCBIMIIIANApJarbl JKYMBIC HETi3/epi. | TECTUICHEeTiH KOCBIMIIIAHBI JIyphIC
Auroput™mzep MeH aBToMarTap | OacTamkel Kyire Tekcepyai yiiinectipy.
TEOPHACHIHBIH  Herizaepi. JIMCKpeTTi | AJTOPUTMHIH OPBIHAATYBIH ayBITKYChI3
MaTemaTuka Herizzmepi. barmapnamanay | yimectipy.  JKyMmbIc — TanchlpMachlH
TPHHIUITEDI. Tecriney | opeiHgay OoWbIHIIA ecem >kacaymbl
TEPMUHOJIOTHSACHL. Barmapnamanay | yinecripy/ KoopauHupoBaTh n3ydeHUs
Tingepi. Tecriney TeXHUKACHl, | pabouero 3ajganus. KoopauHHpoBaTh




TECTUICYyOiH Heri3ri pexuMaepi TecT

TIOATOTOBKY TECTOBBIX JaHHBIX B

pociMaepiH  OpbIHIAyAbl  YilecTipy/ | COOTBETCTBMM C pabo4YMM 3aJaHUEM.
HopmarusHsie, Metoauueckue | KoopauHnpoBaTh MoAroTOBKY TECTOBBIX
MaTepHalibl 10 BOIPOCAM HMCIBITAHUA M | IuiatgopM (yCTAaHOBKA OIEPallHOHHOM
TECTHPOBAHUS TNPUIOKEHUH. OCHOBBI | CHCTEMBI, JIOTIOJIHUTEIIBHOTO
paboret B ocHOBHBIX OC ¥ | mpOrpaMMHOro oOecHedeHus! U APYroro
MPUIIOKEHUSIX. OcCHOBBI Teopuu | mo HeobxomumoctH). KoopauHupoBath
aNropuTMOB U aBTOMaToOB. OCHOBEI | BBIOOD  HHCTPYMEHTOB  IIOJTOTOBKH
JUCKPETHOM MaTeMaTuku. IIpMHIMIOBI | TECTOBBIX JaHHbIX. KoopauHupoBaTh
POrpaMMHUPOBaHHUS. TepMuHONOrUs | NMpOBEAEHHE  aHAIM3a  HOJYYEHHBIX
TECTHPOBAHHUSL. SI3bIKH | pe3yJIbTaToB TECTHPOBaHUS
MIPOrpaMMHUPOBAHMUSI. TexXHUKH | NPUIIOKEHUH. Koopauxuposatb
TECTUPOBAHHS, OCHOBHBIC  PEXHUMBI | NPOBEPKY BCEX KOMITOHEHTOB
TECTHPOBAHHUSL. HopmaTuBHBIE, | MHCTpyMEHTapHs ¥  TECTHPYEMOTO
METO/IMYECKHE MaTepHAIbI 0 BOIPOCAM | NPHJIOKEHHUS Ha KOPPEKTHOE HayalbHOE
HCHBITAHUS u TECTUPOBAHMS | COCTOSIHME I Hawala TECTHPOBAHUS.
npuioxeHnid.  OcHoBEI  paboTel B | KoopauHupoBaTh BBITIOJIHEHUE
ocHOBHBIX OC W NPUIOKEHMSAX. | AIrOpUTMA 0e3 OTKJIOHEHHH.
OcHoBbl ~ Teopun  anroputMoB  u | KoopauHupoBaTh cocTaBieHHE OTYeTa
aBromMaToB. ~ OCHOBBI ~ JIMCKPETHOH | IO BBITIOJHEHMIO pabOvero 3a/[aHus
MaTeMaTHKH. IpuHrumsl
[IPOrpaMMHUPOBAHHUS. Tepmunonorus
TECTUPOBAHMUS. SI3pIKn
[IPOrpaMMHUPOBaHHUS. TexHuku
TECTHPOBAHHS, OCHOBHBIC  PEXHMBI
TECTHPOBAHHUS
Endex ynxnuscoy/ TpynoBasi | Konnanbanapasr tecrineyaid kytinerin | KommanGamapmasi TecTiaey
dynxuus 3. JKOHE HAKThl HOTIKEJEPIH Taljay. | aJrOpUTMJIEpiHiH OpBIHIATYBIH
Hormxenepni  Texcepyni  yitnecripy | Komman6ansr TEKCEPY KaTenepiH | yidmectipy. HakTel JxoHe KyTineTiH
JKOHE KoJiaHOanap/isl TecTiiey | OiHary. Karenepnai 0akplIay | HOTIDKENEpIi CaJIBICTBIPYABI YHIIECTIpY.
KaTenepin Tipkey/ Koopnunanus | xyiecinaeri Karenepai ty3ery. | KonnmanGanst TEKcepy KaTtenepin
TIPOBEPKH pe3yipTaToB M peructpanun | Hotmxkemepmi  tectrepai Oackapy | oMHaTymel  yiecTipy. Karenepai
OIIHMOOK TECTUPOBAHUS TPHIOKEHUI JKyHeciHe eHrisy. Akaynapibl Oakpuiay | Oakpuiay skydeciHe Karenmepai Tipkeyzi
JKydeciHe akay Typaibl —aKmaparTbl | YHJIECTIpy. Tecrrepai Oackapy
€HTi3y. Komnmanbanst TecTineyi | Kyiecine HOTIKeTep I eHTi3y i
OpBIH/IAY KypaJiiapsl. KobGanay | yitnecripy. Axaymapp OakpuIay
TEXHUKACHI JKOHE TecT | XKyiecine (ManmiMeTTep Oa3achiHa) akay
KOMOHMHATOPUKACEHI. AKaynapZplH | Typasibl aKnapaTThl €HTi3yai yHmecTipy.

TYpJIepi, ONapAbIH XKIKTEIyi )KoHe nmaiaa
0oy cratucTHkachl. Kochmimanapst

TECTUICYIIH TypJiepi MeH oJicTepi.
O3ipieHin JKATKaH KOCBHIMIIIAHBIH,
KOJITaHBLTY opTacsl/ Ananus
OXKHIAeMBIX u (hakTHIEeCKHX
pe3yiIbTaToB TECTUPOBAHUS
TIPUIIOKCHUH. Bocnpoussenenue

OMMOOK TECTHPOBAHUS IPHIIOKCHH.
O®ukcupoBaHue OmMUOOK B CHCTEME
oTCIeKMBaHMS  OlIHOOK.  BHecenue
pe3yJbTaTOB B CHCTEMY YIPaBICHUS
TecTamMH. Buecenue wuHpopmanmid o
nedexkre B cuUcTeMy — KOHTpPOJS
nedextoB. VIHCTpyMEHTHI BBIIOJIHEHUS
TECTHPOBAaHUS NpWIOKeHHH. TexHuku
IIPOEKTUPOBAHHUS M KOMOUHATOPHUKH

OpbIHAAIFaH  KYMBIC
Typasbl ecenTi
KoopauaupoBaTh
aJITOPUTMOB
TIPUIIOKEHUH.
CpaBHEHHE

TarchIPMachl

Tekcepy/
BBITIOJTHEHHUE
TECTUPOBAHUS

Koopaunuposats
(axTHueckoro "
0XKH]AEMOT0 pe3yIbTaToB.
Koopaunuposatsb BOCTIPOH3BE/ICHHUE
OMmMOOK TECTHPOBAHMS IPHIIOKEHHUI.
Koopaunuposats (ukcupoBaHue
omuboK  cHUcTeMe OTCIICKUBAHUS
ommbok. KoopauHHpOBaTE BHECEHHE
pe3y/ibTaToB B CHCTEMY YIPABICHUS
Tectamu. KoopauHmpoBaTh BHeceHHE
uHpOpMAaIMK O nAedeKTe B CHCTEMY
KOHTpONIsL JAedekToB (0a3ax JaHHBIX).
ITpoBepka oTYEeTa O BBHIIOJHEHHOM




TECTOB. Turst Je(eKToB, ux | paboueM 3aJaHUH
KIaccupuKams u CTATHCTHKA
BO3HMKHOBEGHMS. Buabl ¥  TeXHHKH
TecTupoBaHus  npuioxenud. Cpena
[IPHMEHCHUS paspabaTeiBaeMOro
PHIIOKEHUS
Engex $ynxnuscoy/ Tpynosas | Konnanbamapasl TecTineyniH chlHAaK | barmaprmamanbik skacakTaMaHBI TECTiNEy
dynkuus 4. MBICaJIIapbIHBIH Typuniepi. | KesiHze TYBIH/AFaH aKayJapasl
Konnanbanapast TecTiley | DKBHBQJICHTTIK CBHIHBINTAP, CaHAApAbl | TanaaHe3. KochMInazapapl TecTieyaiy
CTpaTerwsiclH  o3ipney/ Pa3paboTka | CambICTBIpY OIepalisIapblH TeCTiley, | asKTalry JKOHE COTTI 6oy
CTpATerny TECTUPOBAHUS IPHIIOKCHHUI KoJgaHOabl  GarmapiaaMalblk  KOATHI | KPHTEpHIlIepiH QHBIKTAHBI3.
KaMTy. Konnan6anst tecriney | KosnmanGamapapl TecTiiiey TeXHHKACHIH
TepEeHIIriHIH KaMTy KOpCeTKilTepi. | TaHmaHbi3. TecTiieHeTiH KoygaHOaIbI
KocbiMmanapast TecTiiey | MOAYIbAEPAIH (YHKIHOHAIIBIFG! YIIiH
CEHIMIIIITIHIH ecy MOZeNbIepi. | TecTieyleri ToyeKeamepai aHbIKTay.
Tectrepain eMipItik wakii. | KommanGamapnsl Tectiney Toyekenaepis
AKaynapJpIH TYpiepi, onapzbiH | tanmay. Kompanba MoxyibaepiH chlHAy
KIKTEIyl JKOHE naiiga Oonmy | ymin eHOEK IIBIFBIHIAPBIH Oarasay.
CTaTHCTUKACHI.  ABBIK-TydiK  JkoHe | JKeke Momyipaepai Tectiney — yumiiH
[POLIECC TOYEKENAEPiH aHBIKTAay JKOHE | KaXCTTI  ammapaTThlK-OaraapiiaMalibik

Garamay omictepi. Toyekemmepai Koca

anFaHga, KOCHIMIIATAPABI TECTiieyre
KeTeTiH eHOeK WIBIFbIHIAPbIH Oaranay
omicrepi. KonnmanbGamapaer — Tecriney

TOOBIHAAFBI penaepAi Oemy omicTepi.
Konnanbanap/s! TecTijiey canachlHIarbl
cranpaptTap. Kocsiminanapas! tectiney

KOOACHIH Oackapy snicremenepi.
Konnanbamapast TecTiney
TEPMHUHOJIOTHSCHIL. Konganbanapast

TECTUICYIIH TEXHOJOTHSIIBIK TPOLECI.
KoceIMmanape! TecTiney Typriepi xoHe
omapapl  KoimaHy —Tociamepi/  Twumbr
TECTOBBIX ~ NPHUMEPOB  TECTUPOBAHMS
MIPUIIOKEHHH. Knaccer
9KBHUBAJICHTHOCTH, TECTUPOBAHUE
onepanuii CpaBHEHHsI YHCE, TOKPBITHE
MPOTPaMMHOT0  KOJa  IPIJIOKSHHH.
Mertpuku MOKPBITUS TIIyOUHBI
TECTUPOBAHUS NpUIOKeHUH. Moaenu
pocta  HAIEXHOCTH  TECTHPOBAHUS
TIPUIIOKCHUH. JKusHeHHbIH UK
TECTOB. Tumbr nedexTos, ux
KJIaccu(puKanys " CTaTUCTHKA
BO3HHMKHOBEHHMSI. METObI OTpeIeNIeHUs
M OLEHKH MPOIYKTOBBIX U MPOLECCHBIX
pHUCKOB. MeTOmbl OLEHKH TPYAO3aTpaT

KemeHai Tanaane3. KompanOanapabig
KQKETTI CBIHAK OPTACBIH AHBIKTAHbI3.
Kocsmmanapsg JKeKelereH
MOAYJbAEPIH  TecTinmey  OoibIHIIA
JKYMBICTApABIH KE3EKTUIIH aHBIKTAY.
TapnmaHpI3 KodgaHOAmapIbl — TecTiley
Typaepi. KommanGamapasr — tectiiey
CHIATTaMaChIHA CONKeC (hyHKIHOHAIIBI
aifiMaKrap YIIiH TECTTep JKUBIHTHIFBIH
naiibiHaanb3.  KonpanOanapael THiMzi
TECTiJIeyli KAMTaMachl3 €TETiH TeCTiIey
JieHTeiiepi MeH Kipic JkoHe IIBFBIC
JIEPEKTep MOHJEPiHIH KpHUTEpHitIepiH
Koca alfaHia, JKeKe MOMYIbJEpAi
TecTiiey TOCUIH aHBIKTaHb3. JKeke
MOJYJNBAEPAl  TecTiiey — Mep3imuepiH
Oaranay. Konnanbanapast THIMII
TECTiNey i KaMTaMachkl3 eTEeTiH Kipic
JKOHE ILUBIFBIC JEPEKTep MOHJIEPiHiH
KPUTEPHIIEepiH Garanay/
AHanm3upoBath J1e(eKThl, BO3HHKIINE
npu TtectupoBanuu [10. Omnpenenuth
KPUTEPUH 3aBEPIICHHS M YCIELIIHOCTH
TECTHPOBaHUs NPHIOXKeHUi. Brionupars
TEXHUKY TECTHPOBAHMS IPIIOKEHHH.
OrnpeensiTh PUCKH B TECTHPOBAHHH IS
(yHKIMOHANIA TECTHPYEMBIX MOJYJIIeH

Ha TECTUpPOBaHUE TPUIOKCHUHN, | MPUIOKEHUH. AHAIN3UPOBaTh PHCKU
BKJTIOUAst pHUCKH. MeToauku | TECTHPOBAHUS TIPUIIOKECHUH.
pacnpenenenuss poneid B komanzae | OueHuBath TPYy03aTpaThl Ha
TECTUPOBAHUS TIPUIOKCHUN. | TECTHUPOBAHME MOJIYJCH MPUIOKECHHUH.
Crannmaptbl B 00nacTu TecTHpoBaHUS | BriOupatsb HEOOXOAUMBIN
MIPUIIOKEHUH. Merojonorun | annapaTHONPOrpaMMHBIH KOMIUIEKC,
YIpaBiACHUs MNPOEKTOM TECTUPOBAHUS | AT MIPOBEICHUS TECTHPOBAHUS
IIPUIOKCHHH. Tepmunomorust | OTASHbHBIX  Moxyned.  Omnpenemsts




TECTHPOBAHUS HPHIIOKEHHUI.
TexHoMOTHUECKUI nporecc
TECTUPOBAHUA  NPWIOKEHUH.  Buubl

TECTUPOBAHUA ﬂpHﬂO}KCHl/Iﬁ U 10AXO0IbL
K X MPUMEHEHUTIO

HEOOXOZMMOE  TECTOBOE  OKPYIKEHHE
MIPUIIOKEHUMH. Ompenenars
I0CJIEZIOBATENLHOCTD MPOBEJICHUS

paboT IO TECTUPOBAHUIO OTHENBHBIX
MopyJeil npuIoKeHui. Br1OupaTs BUIbI

TECTUPOBAHUS TIPUIIOKEHUH.
ITogroraBnuBaTh HaOOp TECTOB s
(DyHKIMOHAIBHBIX obnacreit B
COOTBETCTBUM  CO  crenuduKanuen
TECTUPOBAHUS TIPUIIOKEHUH.

Onpenensith MOAXOA K TECTUPOBAHHIO
OT/IEIbHBIX MOJyJICH, BKIIFOYas YPOBHU
TECTUPOBAHUS M KPUTEPHU BXOAHBIX U
BBIXO/IHBIX 3HAYCHHUI JTaHHBIX,
00eCIeunBaIONINX a¢dexTuBHOE
TECTUPOBaHUE NpUIoKeHui. OLeHuBaTh
CPOKHM  BBIIIOJIHCHHSI  TECTHPOBAHUS
OTIEIBHBIX MOJyJICH. OrneHuBaTh
KPUTCPUH  BXOJHBIX U  BBIXOJHBIX
3HAYCHHH J@HHBIX, O00ECIECYMBAOIINX
a¢dexTuBHOE TECTHPOBaHHUE
MPHIOKCHU I
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«barpapaamMajibIK KAMTAMAaHbI L1eCTipy» KICiOM CTAHIAPTHIMEH apaKAThIHACHI
CooTHeceHHe pe3yJILTATOB 00yUeHHs 110 00pa3oBaTe/IbHOM nMporpamme «6B06104 Computer sciencex»
¢ [IpodeccnonanbubiM cTangapTOM «CONPOBOKIEHHE POTPAMMHOI0 00ecredeHus»

KO9CIBHU KAPTACBDI: «barnapjamMajibiK KaMTamMachi3 eTyai cyemesaey skoHinaeri Mmaman», CBI 6 nenreiii — bakajnaspuar
KAPTOYKA IMPO®ECCHUMU: «CnemuajucT Mo CONPOBOXKICHHIO NporpamMMHoro obdecneuenmus», «UKT ayamrop» 6 ypoBenr OPK —

bakanaspuar
KC enbex pymcnusapry - Binikrinik, 1afasuiap/ Jlnunoctubie komnerenuuu (IIC) / Kexe
ON Tpynosbie pynkuuu IC Binim / 3nanus .
YMeHuUsl, HABBIKH Ky3bIpetTijikTep (KC)
OH10 En TmimMagli koHe  wHHOBamMUIBIK | Enfex $ynxnuscey/ TpynoBass | AHTHBHUDPYCTBIK OarmapnamanblK | Barnmaprmamanelk  oxacakramanel  okoro | Jlormkamelk oiimay. OffnaypIH HKEMIUIITI.
mIenriMaepai TaHaay YIIiH KypAeni TeXHUKaiblK | (pyHxmus 1. kacakrama. Kasipri Oarmapnamanay | okoHe KaimblHa —Kenripy — Ooiibiamia | Yiieimaacteipy. Llsrapmanisuisik. Kapsiv-
JKOHE aKIapaTThIK MiHJeTTep i tannay | barmaprmamanslk emimui Oakpinay skoHe | Timpmepi. JKammaii KeI3MeT KepceTy | Tammay Okyprisy. Bupycran koprayasl | KareiHac. OKy MyMmkinpiri. 3eitin. Toprim.
JlaFibLIapbIHa e 00Iy. KaTenepAi  aHBIKTay/  MOHHMTOPHMHI | Teopuschl. 3aMaHayH OarIapiaMaiblK | OpHATHIHBI3. barmapnamansik | Illemrim  xabpuimaynmarst — Toyencismik/
MIPOrpaMMHOTO MpOJyKTa U | KochiMImamapapl  Oimy. Jlepekkopabl | jKacaKTaMaHbIH cenimziniri | Jloruaeckoe MBIIJICHHE. T'ubxoctsb
PO10 MmeTs HaBBIKK aHANN3a CIOXKHBIX oOHapy)XeHHEe OIIHO0K Oackapy  kydenmepi.  Onepamysuiblk | MOceJeNepiH INemiHi3. barmapnamansK | MBIIIICHHS. OpraHu30BaHHOCTS.
TEeXHUYECKUX U HH(POPMAIOHHBIX 33124 ISt JKyHenep JKoHE ONapIblH KYPBUIBIMBI/ | KaMTaMachl3 €Ty  JiepeKKopiapsiHa | KpeaTtwBHOCTB. KommyHHKaOeIBHOCTS.
BbIOOpa Harboee IPHEKTHBHBIX U AHTUBUpYCHbIE nporpamMMHble | KbpI3MeT kepcery. Daitnablk xyienepre | OOydaeMocTb. BHUMaTEIBHOCTD.
HMHHOBAI[IOHHBIX PEIICHHIL. obecrieuenust. CoBpeMeHHBIE s3BIKM | KbI3MET  KepceTy.  barmapiaamanslk | J{MCIMIUIMHHPOBaHHOCTS.
MIPOrPaMMHUPOBAHHSI. Teoputo | kamraMacel3 eTymiH kyMbic icTey | CaMOCTOATENBHOCTH B IPHHSTHH PEIICHUS.
MaccoBoro  oOcmy)kuBaHus. 3HaHWe | Maceienepi OoiibiHmia keHec 6epy. Ecki | Jlorukanbik oitmay. OinayablH HKEMILTIII.
COBPEMEHHBIX TIPOrpaMMHBIX | OarJapiaMalbIk XKacaKTaMaJlaH | Yiipimaacteipy. Llsrapmanibuisik, Kapeiv-
npuioxKeHui. CHCTEMBl  yNPABICHHs | APTHIKIUBLIGIFBIH  JIQNEIACH —OTBIEIL, | warpigac. Oky MyMmkinmiri. 3eitin. Toprim.
0OazaMu JTAHHBIX. OnepaiionHble | jkaHa OaFjapiamMaibIK )l(acaI‘(TaMaHbIH Memim KAGHLIIAY AaFEL Toyencizmi/
CHCTEMBI U UX CTPYKTYpY. apTHIKIIBUIBIFGIH aHBIKTAY VIOIH Talaay
KYprizy. BariapraMaibik KaMTaMachi3 Jloruueckoe MBIIIUICHHE. T'ubxocTh
eTyai Tanay GoifbiHma ecem skacay/ | MPIIUICHHA. OpraHn30BaHHOCTS.
HpOBOZ[I/ITB aHajau3 10 YCTPaHEHUIO U eraTI/IBHOCTB. KOMMyHPIKaGeJ'[BHOCTB.
BOCCTaHOBIIEHHIO ~ paboTocrnocoOHocTH | OGy4aeMOoCTb. BHMMATEIEHOCTD.
HpOrpaMMHOro 00eCTIeUCHHS. | JIjCHUIUIHHAPOBAHHOCT.
YCTaHOBHTE 32IUMTY OT BUpYca. Pelath | (yyocrosrenshocts B NIPHHSTUN PEIICHUS.
BOIPOCHI HaJIe)KHOCTH paboTsI
MIPOrpaMMHOTO obecrieyeHus.
O0CITyKHBaTh 6asbl JIaHHBIX
IIPOrPaMMHOTO obecrieueHusI.
OO0cnyxuBath  (haiiJIoBbIE  CHCTEMBI.
KoHncynbTHpoBaTh o BOIIPOCAaM
(DYHKIMOHUPOBAHUS MIPOrPaMMHOTO
obecnieueHusi. IIpoBoaUTh aHAIU3 IO
OIpEeNIeTICHHIO TPEUMYIIIECTBA HOBOT'O
IIPOrPaMMHOTO obecreueHus c
JI0Ka3aTeIbCTBOM €ro MPEBOCXO/ICTBA OT
CTaporo IMPOrpaMMHOTO OOeCIeUEHHs.
CoCTaBJIATh OTYET IO INPOBEACHHOMY
QHAIM3Y IPOrPAMMHOr0 00ecreYeHHUs
Endex ynkuuscsr/ TpynoBas | barnapiamanbsik JKacaKTaMaHbIH | Barnapiamanblk eHiMre apHayFaH jkaHa
ynxnus 2. OMIpIIiK UK. Barmapnamanay, | Hemece KOCBIMIIIA TEXHUKAJIBIK
barpapnaMaiblk  KamraMachl3 €Tyl | MoliMeTTep THOTEPI MEH | TamchlpMara caiikec KEKE




JKAHFBIPTYFa  KaTbicy/  YuyacTHe B | KYpbUIBIMIAphL. barnapinamanblk | TarceipmManapabl IICIIIHI3.
MO/ICPHH3ALMI [POrPAMMHOT0 | KacakTaMaHBIH apXUTEKTypachl MeH | (DyHKIMOHAIIBUIBIKTEI KEHEHTy Hemece
obecrieueHus (YHKIHOHAIIIBIFBI. OrnepauusuiblK | OarzapiamMaibik JKacaKTaMaHbIH
Kyienepmin — KypbUlbiMbl.  JKoOanay | cumarTamanapbiH JKakcapTy
KBI3METIHIH Heri3zaepi JKOHE | TpolexypajapblH OpBIHIAHBI3.
OarmapiaaManblk  KaMTaMachi3 eryniH | Tamcelpbic OepyIuiHiH MalluHalIapbIHAA
OMIpITiK LHUKJTiHIH (azanapel. | OargapiamManblK — KamMTaMachl3 — eTyAi
Barmapiamanblk  KamMTamachl3s €Tyl | (yHKIMOHAJIIBIK cyiiemenneynai
cyileMenaey JKOHIHIEr XalblKapajblK | Kyprisy. barmapiamanslk kacakrama
OHE PECIyOINKANBIK CTAaHAAPTTap MeH | (aiinnapbIHIarsl OarnapiamMabIK
Tanantap/ JKuznennoro LUKJIa | KaTelaepmi TY3€TiHi3. Kanrel,
MPOrPaMMHOT0 obecrieuenus. | Qaitimapapl — KaumblHa — KEJTIpiHI3,
IIporpammupoBanue, THIIBI u | xarenepai TipkeHi3. barmapnamainbik
CTPYKTyphl JaHHBIX. ApPXHTEKTYpY H | )KacaKTamaHbl Ky#Hei TYpAE
(byHKUHOHAIbHBIE BO3MOXHOCTH | cyiemenzey. (>KaHapTy, KOpray,
MPOrPaMMHOTO obecrieueHus. | JKaHapTy) naiananyaas
CTpyKTypy ONCpalMOHHBIX CHCTEM. | INbIFapburraHra Jeifin. barmapmamainsik
OCHOBBI IIPOCKTHOH MAEATENBHOCTH M | JKaCaKTaMaHbIH JKYMBICBIH
(bazsl KU3HEHHOTO LUK/ | KaJarajgaHbl3, €CKEPTyJep JKacaHbI3
IIPOrPaMMHOTO obecrieueHys. | JKOHe KaKTBIFBICTAap OKyHem  Typne
MesxyHapoJHble M PECIyONMKAHCKUE | aHBIKTANAThIH — OPBIHABL  JKaKCapTy
CTaHIAPTHI u TpeGoBaHUs no | OolbIHIIA YCBIHBICTAP JKacaHpI3/
COIPOBOXKACHUIO nporpaMmHoro | Pemate  oTmenbHBIE  3amauM B
obecrieyeHus COOTBETCTBUH c HOBBIM Win
JIOTIOTHUTEIIbHBIM TEXHUYECKUM
3aJaHAeM Ha IPOTpaMMHOE H3JelHe.
BBINONHATE  NIPOLEAYPBI  PACIIHPEHUS
(DYHKIMOHABHBIX BO3MOXKHOCTEH WIN
yIIydIIeHUe XapaKTEePHCTHK
MIPOrpaMMHOTO obecrieyeHus.
IpoBoauTs (byHKIHOHATBEHOE
CONPOBOXKICHUE IIPOrPaMMHOTO
obecrieueHHs: Ha MalllMHAX 3aKa3uMKa.
HcnpaBnste NporpamMMHbIE OMIMOKH B
(haiimax TPOTPaMMHOTO OOeCIeYeHH.
BoccranaBnmmBate  paboTy — mamsTH,
(hailnoB,  PEerucTpUpOBaTH  OUIMOKH.
ITpon3BoUTH CHCTEMaTHIEeCKOe
CONPOBOXKICHUE IIPOTPaMMHOTO
obecrieueHusi. (OOHOBJIATH, 3aIIMILATE,
MOJICpHH3UPOBaTh) 1O BBIBOJA W3
skcmuryatanun.  CrequTs 3a paboToit
[POrPaMMHOTO  OOeCreyeHus, AeIaTh
3aMETKH W BBIHOCHUTBH HPEIUIOKEHUS I10
YCOBEpIICHCTBOBAHUIO ~ MeECTa,  IJie
CHCTEMATHYECKH 0OHAPYKUBAIOTCS
KOH(JIMKTBI
Enoex ynxuuscsr/ TpynoBasi | J)KoOaHblH eMipiik LUK OoWblHIIA. | AT  ayauTiH  Kypridy  OoiibiHma | Jlorukansl oiiay. OiyayablH MKEMIUTITI.
¢yuxuus 1. XKobGansl icke acwlpy omictepi. AyauT | MiHAeTTepAi Kkocmapiay. AyautreH | Yisimpacteipy. llbrrapmamsiibik. Kapsiv-
AKnapartThIK Kyienepre, | xKyprisy omicrepi. XKoOaHbIH camachlH | eTkisy  ymiH  OusHec-mporectepai | kKaTeiHac. OKy Mymkinairi. 3eitin. IHemrim
wiaTgopmanapra JKoHE ONEpalMsIIbIK | Oaranay >KeHIHAEr! XaJbIKapajblK jkoHe | OemiHi3. KommaneicTarel — kyitenepai | KaObuinayaarsl Toyencizaix. Jomnmik.
pacimaepre ayIuT KYprizy/ | pecmyOnuKaibik CTaHAAPTTap. | aBTOMATTAHIBIPYIbl Kakcapty ymiH | JKayankepurimik. bBacrama/ Jlormueckoe
IIpoBenenye aynura HHGOPMAMOHHBIX | AKMapaTThIK xKyHenepai a3ipyiey | maiimanaHyIIBUIapABIH TaJIANTapbIH, | MBIIIICHHE. I'nbkocth MBIIUICHHSI.
cucrteM, mIatGopM M ONCpPauMOHHBIX | omictepi MeH omictepi. JKobGamapman | mpouemypaiapbiH koHE Mocerenepin | OpraHH30BaHHOCTb. KpeaTnBHOCTS.
mpoueayp icke acplpy mpuHmmnrepi. Cyx0aT | aHpIKTay  ymiH  Tangay  oxictepiH | KoMMyHHKaOeIbHOCTB. O0y4aeMOCTb.




Kyprizy omictepi/ JKH3HEHHOro LKA
mpoekta I10. MeronoB peanu3anuu
mpoeKTa. MeTozpl MPOBEJICHHs ayauTa.
MesxyHapoJHble M PecIyOINKaHCKUE
CTaHIAapTHl 1[I0  OIEHKE  KadecTBa
MPOEKTa. Mero bt u TIPUEMBL
pa3paboTki MHOOPMALMOHHBIX CHCTEM
1O. TIlpunnuner peammzamuu  UT
MIPOEKTOB. Mertonsl MIPOBEICHHs
HHTEPBBIO.

KOJIIaHBIHBI3. AyAWTTENCTiH OW3Hec-
NpOIECTepAl Taljgay >KkoHE Oaramay
YUIH  KaXeTTi KykaTrap  Ti3iMiH

aHbpIKTaHb3. KommproTepinik kyiienep
JKYMBICBIHBIH, CallaChIH KaMTaMachl3 €Ty

TYPFBICBIHAH KbI3METKepJIepPMEH,
GacubUIapMeH cyxbar Kyprisy/
[lnaHupoBaTh 3a1aull O MPOBEICHUIO
UT-aynuta. Brigenuts OusHec-

npouecchl it nposenenus UT aynura.
IlpuMeHSAT, MeTOABI aHamHM3a  AJs
onpejeneHus TpeOoBaHUH, MPOLELYPbI
U mpoOieMsl  monb3oBaTeneid s
YILyqIICHUS aBTOMAaTH3aIUH
cymiecTByonmx cucteM. OmnpenenuTs
HepeyHb JOKYMEHTOB, TpeOyeMbIX IJIs
aHaNu3a M OLEHKH ayJUpyeMbIX OM3HecC
npoueccoB. IIpoBOANTH HHTEPBBIO C
pabOTHUKAMH, C PYKOBOJHUTEISIMH Ha
npeaMeT o0ecredeHns KaqecTBa paboTs
KOMITbIOTEPHBIX CHCTEM

Endex ynxuuscsr/
$ynkuus 2.

¥YitbiM yurin Toyeken TyproicbiHaH AKT
uHbpakypsuTbIMBIH Oaramay / OreHka
nappactpykTypsl KT ¢ Touku 3peHus
pHCKa I OpraHU3aluu

Tpynosas

Pykcar eTifreH KaTemKTepaiH TypJepi,
KYTUICTIH — KayilCi3[ik  ToyeKemaepi.
Cananan HOPMAaTHBTIK-KYKBIKTBIK
aktinep. JKoGaHbIH ammapaTThlK >KOHE
GarrapamMabIK KaCAKTaMachl.
XKobanan inecne kyxarrap./, Bumsl
JOMYCTUMBIX ~ OMIMOOK,  OXKHAAEeMBIX
puckoB 110 6e3omacuoct. HopmarueHo-

MpaBOBbIE AKTBHI uT chepsl.
ArnmnapatHsle u MPOrpaMMHBIE
obecrieueHnst  mpoekTa.  J{OKyMeHTHI

conpooxatomue T npoexr.

AyIUTOPIBIK paciMAepai Kyprizy. AT
KOOachlH ICKe achlpy IHpOIECciHIe
TOyeKeep MEH KaTelep/i aHbIKTay.
Pykcar eTiarexH KaTeNIKTEepAiH
60JDKaMBIH JKacaHpl3 HKOHE HKOOAIBIK
6ackapy szicTeMenepin THIMCI3
KongaHbiHp3.  Tuimcis  TamanTapbl
OackapynaH (Gold-plating)xeiiin
KaTelep/i IIenry XOCHapblH KapacThIpy
sKoHe skacay/ IIpOBOIHUTH ayJUTOPCKHE
npouenypbl.  BBISBISITE  pHCKH  H
ommOKK B mpouecce peanusauun UT-
MIPOEKTA. CocraBisiTh MPOTHO3
JIOITYCTHMBIX OIIMGoK u HE
s¢dexTuBHOE HCIIONB30BaHKE
METO/I0JIOTHil IPOEKTHOTO YIPABICHHUSL.
IpesycMOTpeTh U COCTABISTH IUIAH 110
peLeHuo ournboK nocie
Hed(QPeKTHBHOTO yTpaBICHUS
tpeboBanusmu (Gold-plating)

BuumarenpHOoCTh.  CaMOCTOATEIBHOCT B
TIPUHSITUR peuieHus.. AKKYpaTHOCTB.
OTBETCTBEHHOCTh. IHULIMATHBHOCTH




«6B06104 Computer science» 0ijim 0epy 0arnapaaMachl 00MbIHIIA OKBITY HITHKeJIePiHiH
«IJIeKTPOHMKAHBI TEXHUKAJIBIK 1J1€CTIpY» KICi0OM CTAHIAPTHIMEH apaKATbhIHACHI

CooTHeceHHe pe3yJILTATOB 00yUeHHs 110 00pa3oBaTe/IbHOM nMporpamme «6B06104 Computer sciencex»

KO9CIBHU KAPTACBI: «uekTponuka un:kenepi», CBII 6 nenreiii — bakanaspuar

KAPTOYKA MNPO®ECCHUMN: «MH:KkeHep-3/1eKTPOHUK», 6 ypoBenb OPK — bakanaBpuar

¢ [IpodeccnonanbHbiM cTaHAAPTOM « TexXHHYeCKOe CONPOBOKIAEHHE TTEKTPOHUKIY

ON

KC enbex ¢pyHknusiiapbl/
Tpynossle ¢pynknun IIC

Binim / 3nanust

Biaikrinik, narabuiap/
YMenusi, HaBbIKH

JInunoctabie komnerenuun (IC) / Keke

OH6 Enpipinren KypbpuFbUIAp/bI JKacay YIIiH
MHUKPOKOHTPOJUIEPIIEP MEH
MHKPOIIPOLIECCOpIIap IbI HXKO00aIay sKoHe
Oarjapiaamanay

PO6 ITpoekTHpOBaTh U IPOrpPaMMUPOBAThH
MHKPOKOHTPOJIIEPBI U MUKPOIIPOLIECCOPHI IS
CO3/IaHUSI BCTPAHBAEMbIX yCTPOKUCTB;

OH9 Tannanran OarbITKa OailJIaHBICTBI KOCHIMILIA
OlmiM MeH IargpuIapibl TaHIAH JKOHE KOJIaHa

Oiy.
PO9 Ymetb BBIOMpATh U TPUMEHSTH
JONOJITHATENbHEIE ~ 3HAHWS W HAaBBIKH B

3aBUCUMOCTH OT BbIﬁpaHHOl"O HampaBJICHUA.

Endex ynxuuscsy/ TpynoBas
¢ynxnus 1.

DIEKTPOH/BIK arnmaparypaHsl
naiganany/ DKcrutyaTanus

3JIEKTPOHHOI! anmnaparypsl

ONeKTPOHABIK ammapaTypaHblH KYpAei
(YHKIMOHAIIIBIK TOpAINTAPbIH
naiifanany TeOpUsCHl MEH IPaKTUKACHL.

Maiimanany KyKaTTapblHBIH TypJiepi
MeH Ma3MyHBI. DIEeKTPOH/IBIK
anmnaparypaHbIy Kypaei
(YHKIMOHAIIBIK TOPANTAPBIH TECTLICY
ToCLIACpI. DNEeKTPOHIBIK
anmaparypaHbly Kypaei
(YHKUMOHAJBIK TOpANTapblH pPETTeY
ToCLIACpI. DNEeKTPOHABIK
anmaparypaHbly Kypaei
(byHKIHOHATIBIK TOpanTapbiH

KYPacTHIpy JKOHE MOHTaX[Ay ToCLIaepi.
DIEeKTPOHBIK aNMapaTypaHblH Kypaesni
(GYHKIMOHAIBIK TOpANTapblH CaKTay

DIIEKTPOHABIK almapaTypaHblH KypJaei
(DYHKIHMOHAJIIBIK TOpanrapblHa
TEXHHUKAJIBIK KbI3MET KopceTy OoibIHIIA
Haiijanany Ky»XaTTaMachIMEH JKyMbIC
icTey. DIEKTPOHIBIK aIlapaTypaHbIH
KypZaesi (yHKIHOHAIABIK TOPANTAaPbIH
MOHTaX/ay. DIEKTPOH/IBIK
anmnapaTypaHbIH Kypzemi
(YHKIMOHAIBIK TOPANTapblH JKUHAY.
DIEKTPOHABIK almapaTypaHblH KypJei
(DYHKIHMOHAJIIBIK TOpaNTapbIHBIH
TeXHUKAJBIK  Kaif-KyiiH Oaranay.
DJEKTPOHIBIK anmapaTypaHblH Kypaesi
(DYHKIMOHAIABIK TOPANTapblH peTTey
YIIiH ejmey >aOJIbIFbIH Maiganany.
DJEeKTPOHIBIK anmapaTypaHblH Kypaemni

mapTTaphl. DNeKTpoHBIK | (QyHKIMOHAIIBIK TOpanTapbIH
anmapatypaHbIH KYpAeHi | KypacTepy JKOHE MOHTaxJay YIIiH
(byHKIHOHATIBIK TOpaNTapblH | MaMaHJaH/bIPbIIFaH JKAOABIKTHI
KOHCepBalusiay omicrepi. | maiimamany. ONEeKTPOHIBIK
DIEeKTPOH/BIK aNMapaTypaHblH KYpIei | ammapaTypaHblq Kypaeni
(byHKIHOHATIBIK TOpanTapblH | (YHKIMOHAIBIK TOpanTapblHa
TaceIMaljayra JaWbIHAAy ~TOCIIIEpi. | TEeXHMKaIbIK KBI3MET KepceTy
EcenTey TeXHHKAaChIH KOJIIaHA OTBHIPBIT | MEP3iMiHAE  JKyMCalaThlH  KOCAJIKbI
eJIIIeY HOTIDKENEPIH OHAeY oicTepi. | OeimiexTep JKUBIHTHIFIHBIH,
OpbIHANaTBIH ~ XKYMBIC ~ KOJIEMIHJETi | KypanmapblH, KepeK-Kapakrap MeH
euey JKa0IBIFBIHBIH JKYMBIC | MaTepHAAApIbIH Ti3iMAEMECIH jKacay.
NPHHIUOTEP], KYPBUIBIMBI, TEXHUKAIBIK | DIEKTPOH/IBIK alapaTypaHblH KypAemi
MYMKIHZIIKTepi. OneKTpOHABIK | (YHKIMOHAIIBIK TOpanTapbiH
anmapaTypaHblH Kypaeni | maiimanany Ke3iHze TyBIHJaFaH
(byHKIHOHATIBIK TOpANTapbIHbIH | aKayiapibl AHaTHOCTHKAIAY JKSHE JKOHO
TEXHUKATBIK Kai-Ky#iH | ymin a0 IBIKTHI naiijanany.
JMarHOCTHKAJIAy KYpaJIapbIHBIH | DJIEKTPOH/BIK alIapaTypaHbIH KypAemi
KYMBIC ~ MPHHIOHUOTEPi,  KYPBUIBIMBL, | (DYHKI[MOHAIIIBIK TOpaITapbIHBIH
TEXHHKaJbIK MYMKiHAiKTepi. EHOEKTI | 31€MEHTTEepiH ayBICTBIPYIBI IKYprizy.
KOpFay, opT, OHEpKACINTIK, | MamaHIaHIBIPbUFaH JKaOIBIKTHI
9KOJIOTUSUIBIK KayINCI3[IK JKOHE SJIEKTp | HaljanaHa  OTBIPBIN,  JJIEKTPOHJBIK
Kayincizairi Tamanrtapsl. JKyMbIcTapipl | anmapaTypaHbIH Kypaerni
OpBIHAAY Ke3iH[e KayinTi koHE 3USHABI | (YHKIHOHAIIBIK TOpaNTapbIHBIH
OHTIpicTIK _akTopuap. JKyMbIcTapabl | dIEMEHTTEpiH JIOHEKepIIey JKOHE

Ky3sIperTidikrep (KC)
Ananmutukanslk  oiay. ChlHM — Tajjay.
Kayankepurimik.  ¥Yieimgacteipy.  OKy

myMmkinairi. Komanpana sxymsic icteit 6ity/
Amnanutuyeckoe MpiuuieHue. Kpurnueckuit
aHanms. OTBETCTBEHHOCTD.
OpranuzoBaHHOCTh. OOydaemMocTb. YMETh
paborath B KOMaHJIe




OpBIHJIAY KE31HJE KEKE KOHE YIKBIMIIBIK
KOPFaHBIC ~ KypaljapblH I[aijaiaHy
Typiaepi MeH epexenepi. Kocankb
OeslIeKTep, Kypaigap MeH Kepek-
KapakTap JKUBIHTBIFBIHBIH
BEJIOMOCTAapblH ~ YCTay. OIEKTPOH/bBIK
anmaparypaHbIH KOCAJIKBI
OeumeKTepiHig HOMEHKJIaTyPachlH
XOHE OJapAbl HaiianaHy Ke3eHiHe
JNIEKTPOH/IBIK AallapaTypaHblH KYpAei
(byHKIMOHATIBIK TOpAITapbIHBIH
HOpMaJIaHAaTBIH CaHbIHA )KYMCaJaTbIH
OJIap/IbIH CaHBIH KAMTHTBIH Ky)XKaTTap.
Mateprangap HOMEHKJIATYPachlH JKOHE
OJIap/bI naiiganany Ke3eHiH/e
JNIEKTPOH/IBIK AallllapaTypaHblH KYpAeT
(byHKIMOHAIIBIK TOpAITapbIHBIH
HOpMaJlaHFaH  CaHbIHA  )KYMCaJaTbIH
OJIap/IbIH CaHBIH KAMTHTBIH Ky)XKarTap.
DIEeKTPOH/BIK allapaTypaHblH Kypaeni
(YHKUHOHAJIBIK TOPANTapblH KOHACY
KYMBICTApbIH  XKYpridyre  apHajraH
KOCAJKbpl OeJeKTepi, Kypaaapisl,
KepeK-KapakTap MEH MaTepHaiap/bl
cakray maprtrapsl. Heke Typiepi xoHe
OHBIH alJblH aiy »xoimapsl. JKapHama
JKYMBICTAPBIH JKYPri3y TOPTIOI.
DIEeKTPOHBIK almapaTypaHblH Kypaesni
(bYHKIHOHATIBIK TOpanTapbiH
naiiianany KesiHe TYBIH/IaFaH
aKayJaapJpl JMAarHOCTUKAJAy —oiCTepi.
DIEeKTPOH/IBIK allapaTypaHblH Kypaerni

(byHKIMOHAIBIK TOpANTAPbIH
naiinanany Ke3iHzne TYbIHJaFaH
aKayJapJsl JKOIO oxicrepi.

DIEeKTPOHBIK almapaTypaHblH Kypaesni

(byHKIHOHATIBIK TOpanTapbiH
KYpacThIpy HKOHE MOHTaX/Iay
KE€3eKTIJIri. ONEeKTPOHABIK
anmapaTypaHblH Kypaeni
(YHKIVOHAIIIBIK TOpaNTapbIHBIH
3JIEMEHTTEPiH JIOHEKepiey HPOLECiHIH
peTTiiri. DIEKTPOHBIK
anmaparypaHbIH Kypaeni
(YHKIVOHAIIBIK TOpaNTapbIHBIH
JNMEMEHTTEPIH  MHKPO  JSHEKepiey
nponecinig  perrimiri.  J{oHekepney

XaOIBIFBIHBIH TYPJIEPi, CHIIaTTaMalIaphl,
KOJNaHy cajlanapbl JKOHe TNaiijanaHy
epexenepi. Mukpo JIOHEKepIIey
KaOIbIFBIHBIH TYPJIEPi, CUIIATTaMaapsl,
KOJNaHy cajlanapbl JKOHE maiijajiaHy

epexenepi.  JKympic  mpuHOMITEpI,
KYpBUIFBICHI,  OaKpuiay-eymey SKoHE
JMarHOCTHKANIBIK A0 IBIKTHIH

JIoHEKepIIey. MamaHaHIBIPBIFaH
JKaOIBIKTHI naiiganana OTBIPBIII,
SJIEKTPOH/IBIK alllapaTypaHblH KypAewi
(YHKIMOHAIBIK TOpanTapsl
JJIeMEeHTTEepiHIH KOPBITHIHIbLITAPBIH
KalHAaTBIHbI3 JKOHE MHKPO
JIOHEKEPJICHI3. DIeKTPOH/IBIK
anmaparypaHblH Kypaeni
(YHKIMOHAIBIK TOpamnTapblHa
naitanany Ke3iHje TYBIHAFaH
aKayyap/bl KO YILIIH KaXETTi XKeHIeY
BEJJOMOCTApBI MEH JKapHaMaJIbIK
aKTiIepai Kacay. DIIEeKTPOHIBIK
ammaparypara  TEXHHKQJIBIK  KbI3MET
Kepcery OolibIHIIA naianany
KyKaTTaMachIMEH JKYMBIC icrey.
DIeKTPOHABIK JKaOJBIKTEl OPHATHIHBI3.
DIEKTPOHABIK anmnapartypaHblH
TEXHUKAJIBIK Kal-Ky#iH
JIMarHOCTHKaJIay JKOHE Oaraiay.
DIeKTPOHABIK JKAOIBIKTH OamrTay YIIiH
eyey  KaOABIFBIH  MaiilaJIaHbIHBI3.
DIeKTPOHMIBIK anmaparypaHblH
TeXHUKAJBIK JKal-KyHiH OaKpuiay YIUiH
eJey KYpaJapbH naitganany.
DIIEKTPOHBIK arnmapartypara
TEXHHKAJIBIK KBI3MET KepceTy
Mep3iMIHIE  JKYMCAlIaThIH  KOCAJKbI
OeumexTep, Kypaigap, Kepek-xapakrap
MEH  MaTepHanfap  IKUBIHTBIFBIHBIH
Ti3iMAEMECIH  kacay. OJEKTPOHJBIK
amnmapaTypaHblH  JKYMBIC  JKaFJalbIH
KaMTaMachl3 €Ty JKdHE KalIbIHA KeNTipy
OoMbIHIIA  MPOGUIAKTUKAIBIK  JKIHE
KOHJIEy  JKYMBICTAphIH  IKYpTi3yni
sKocnapiay. ODJEKTPOHJBIK KaOIbIKTHI
naitjanany Ke3iHje TyBIHAAFaH
aKayJIapJbl THarHOCTHKAJAY JKOHE KOO
YIIiH ~ KaOABIKTHI  TIai/1aJlaHBIHBI3.
DNEKTPOHABIK anmapartypaHblH
TOpanTapbl MeH JNIEMEeHTTepiH
AyBICTBIPYIbI JKYpri3y. Kenney
JKYMBICTApbIH ~ KYPTi3T€HHEH  KeHiH
9NIEKTPOH/IBIK aIIapaTypaHbIH IKYMBIC
icreyin TEKCcepy. ONEKTPOH/IBIK
ammapatypaja — HaiijamaHy  KesiHge
TYBIHIAFaH aKayJapAbl JKOIO  YIIiH
Ka)XETTi JKOHJIEY Ti3iMIEMeNepiH >KoHe
JKapHaMaJIbIK aKkTinepai Kacay/
PaGorats c 9KCILTyaTallHOHHOH
JOKYMEHTalueil [0  TEXHHYECKOMY
00CITy)KHBaHHIO CIIOJKHBIX
(YHKIMOHAIBHBIX y3JI0B 3JIEKTPOHHON
anmapatypsl. MOHTHPOBATh CIOXHBIE
(YHKIMOHAIBHEIC Y376l 3ICKTPOHHON




TEXHUKAJBIK MYMKIHAIKTepI.
JKyMmbIcTapab! OpBIHAAY Ke3iHae KayinTi
JKOHE 3HSHIObBI OHIIpICTIK (hakTopnap.
OHIipicTIK  caHHTapusl  epexesepi.
JKyMmbIcTap/pl OpbIHAAY KE3iHAE IKEKe
OHE Y)KBIMABIK KOPFaHbBIC KYpalIapbIH
nmailanany Typiepi MeH epexeepi.
Enbexti Kopray, epT, ©HEpPKOCIMTIK,
IKOJIOTHSUTBIK KAYIMCI3/IK JKOHE DJIEKTP
Kayinci3airi Tanantapbl. DJIEKTPOHIBIK
KaOIBIKTBI MafiaaHy TEOPHACH MEH
MPAKTUKACHI. Maiinanany
KYKaTTapbIHBIH TYPJIEpi MEH Ma3MyHBbI.
DNEeKTPOHABIK arnmaparypaHsl

nmaiigananyra Oepy OKeHiHmeri  ic-
nrapanapabiH MasMyHbBI. DJIEKTPOHIBIK
JKaOIbIKTBI Garnray TociAepi.
DIEeKTPOHIBIK anmapaTypaHbl
MOHT@XAay Tocimmepi. DIEKTPOHIBIK
anmaparypaHsl TaiIanany bl
TEXHUKAJBIK KAMTAMAChI3 €Ty SIiCTepi.
DIEeKTPOHIBIK anmnapaTypaHbIH
TEXHHUKAJIBIK JKal-KyiiH

MOHHTOPHHIJICY JKOHE JHATHOCTHKANIAY
omicTepi. DNEKTPOHIBIK AanmapaTypaHbl

ai/[ananyasl METPOJIOTHSLIIBIK
KaMTaMachi3 ety omicTepi.
ONeKTPOHABIK ~AalIapaTypaHbl CakTay
[IapTTaphl. DNEKTPOH/IBIK
anmaparypaHsl KOHCepBalusiiay
anictepi. DNEKTPOHIBIK anmnaparypaHbl
TackMaljayra JalblHOay —TOCUIIepi.

EcenTey TEeXHHKACBHIH KOJIIaHA OTBHIPBII
eJIIEYy HOTIDKETIEPIH OHAeY oicTepi.
OpBIHOATATEIH ~ XKYMBIC — KeJeMiHJeri
eJiiey JKaOIBIF BIHBIH HKYMBIC
MPHHIUOTEP], KYPBUIBIMBI, TEXHUKAIIBIK
MYMKIiHAIKTEpI. OIEKTPOHIBIK
anmapaTypaHblH ~— TEXHHMKAJIbIK  JKai-
KY#iH Gakpulay KypalJapbIHbIH JKYMBIC
MIPUHIMNTEP], KYPBUIBICH], TEXHUKAIBIK
MYMKiHzikTepi. EHOekTi Kopray, epr,
OHEPKACINTIK, IKOJOTHSIIBIK KayilCi3IiK
HKOHE DJIEKTp KayilCi3firi TamanTapsl.

ammaparypsl.  CoOMpaTh  CIIOJKHBIC
(yHKIMOHANBHBIE Y376l  IEKTPOHHON
anmnapatypsl. OLEHHBaTh TEXHHYECKOE
COCTOSIHHE CIIOXKHBIX (DYHKLIMOHAIBHBIX
y370B  DJEKTPOHHOW  ammapaTypsl.
Hcnons3oBath U3MEpPHUTEIBHOE
obopyJoBaHHe Ul PEryJIMPOBKH
CIIOXHBIX  (YHKIMOHAIBHBIX  Yy3JIOB
JIEKTPOHHOM anmapaTypsl.
Hcnonp3oBaTh  cHENUANN3UPOBAHHOE
obopynoBaHue 11 COOPKM M MOHTaka
CIIOKHBIX  (DYHKI[MOHAJIBHBIX  y3JIOB
3JIEKTPOHHOM ammaparypbl. COCTaBIATh
BEJJOMOCTH  KOMIIIEKTOB  3allacHBIX
yacTed, HMHCTPYMEHTOB,
IPUHAUISKHOCTEH M MaTepualioB,
PacXoJyeMbIX 3a CPOK TEXHHYECKOTO
00CITy>KHBaHUs CJIOXKHBIX
(DYHKILMOHAIBHBIX y3JI0B BJICKTPOHHON
anmaparypal. Hcnons30BaTh
o0opynoBaHue [JIs1 JUAarHOCTHPOBAHUS
u YCTpaHEeHUs. HEHCIPaBHOCTEH,
BO3HUKIINX npu 9KCILTyaTauu
CIIOXKHBIX  (YHKIHOHAJIBHBIX  Y3JIOB
9JIEKTPOHHOM amnmapartypbl. [IpoBoauth
3aMeHy 3JIEMEHTOB CIIOJKHBIX
(DYHKILMOHAIBHBIX Y3JI0B 3JIEKTPOHHOM
anmapaTypsl. BolmauBath u  maATh
3JIEMEHTHI CIIOXKHBIX (DYHKIMOHAIIBHBIX
Y3JI0B  DJIEKTPOHHOM ammapaTypbl C
UCTIONB30BaHHEM

CTIeTIATM3NPOBAHHOTO  000PYIOBAHNS.
Pa3BapuBaThb u MHKPOCBapHBaTh
BBIBOJIBI JJIEMEHTOB CIIOXKHBIX
(YHKIMOHANEHEIX Y3JI0B 3JIE€KTPOHHON
anmnaparypsl c HCIIONB30BAHUEM
CIEIMATH3UPOBAHHOTO  000PYyIOBAHUS.
CocCTaBNATh PEMOHTHBIE BEJOMOCTH M
peKIIaMaIMOHHbBIE aKThI, HEOOXOIMMBIE
ULl yCTpaHEHHs BO3HUKIIHX BO BpeMs
SKCILTyaTallid  HEHMCIPaBHOCTEH B
CIIOKHBIX  (DyHKIMOHAIBHBIX  y3JaX
3JIEKTPOHHOI ammnaparypbl. PabotaTs ¢
9KCILTyaTallMOHHOH JOKyMeHTaIHel 1o

JKyMbIcTappl OpbIHIAYy Ke3iHIe KayilTi | TeXHHYECKOMY 00CITy)KMBaHUIO
JKOHE 3HSHMBI OHAIPICTIK (aKTopyiap. | AMEKTPOHHOU anmapaTypsl.
JKymbIcTapipl opblHIay Kesinae xeke | MOHTHpoBaTh 3NIEKTPOHHYIO
HOHE YKBIMABIK KOPFaHBIC KYpaJIapblH | ammapatypy.  JlmarHoctupoBaTh U
nafinanany Typaepi MeH epekenepi. | OLEHHBATH TEXHHYECKOE COCTOSHHUE
Kocankpl Oemmiektep, Kypaqjgap MeH | 3JIEKTPOHHOM anmaparypsl.
Kepek-xKapakTap KUBIHTBHIFBIHBIH | Mcrnone3oBaTh U3MEpUTEITEHOE
BEIOMOCTAapbIH  yCTay. OIEKTPOHABIK | 000pyHOBaHHE s HACTPOHKH
anmaparypaHbIH KOCAJIKBI | BIEKTPOHHOM anmaparypsl.
OenmIeKTepiHix HOMEHKJIaTypachkiH | Vcronb30BaTh CpeacTBa M3MEPEHHS JUIs
JKOHE _OJIapjpl MaifanaHy Ke3eHIiHAE | KOHTPOJIS TEXHHYECKOTO  COCTOSHHUS




INEKTPOHJIBIK arnmaparypaHbIH
HOpMaJIaHATBIH CaHbIHA KYMCaJIaThIH
OJIap/IbIH CaHBIH KAMTHTBIH KYy)XKaTTap.
Matepuainiap HOMEHKJIATYPAachlH JKOHE

onapabl naiianaHy Ke3eHIH/e
IEKTPOHJIBIK anmnapaTypaHbIH
HOpPMAaJaHFaH CaHbIHA  )KYMCAJIaThIH

OJIap/BIH CaHBIH KAMTHTHIH Ky)XKarTap.
DNEeKTPOHABIK AalapaTypaHbl JKeHICY
KYMBICTApbIH  XKYpridyre  apHajifraH
KOCaJIKpl ~OeJIIeKTepdi, Kypajaap/sl,
KepeK-KapakTap MEH MaTepHaliapbl
cakray LIapTTapbl. JKapnama
JKYMBICTApbIH Kyprizy TopTi0oi. Heke
TYpJepi OKOHE OHBIH  QJJIbIH  aiy
KOJIAApBI. DIEKTPOH/IBIK allapaTypaHsl
naiiianany Ke3iHge TYBIH/IaFaH
aKaylapabpl JTUAarHOCTHKANay oIicTepi.
DNEeKTPOHABIK arnmaparypaHsl
naiiianany TYBIH/IaFaH
aKayapasl smicrepi.
DNeKTPOHABIK arnmaparypaHsl
KYpacTeIpy XKOHE MOHTaXKIAY
ke3ekrimiri.  JKympic — mpuHOHITEpI,
KYPBUIFBICEI,  OaKblIay-ejey — JKoHe
JINarHOCTHKAIIBIK KaOIBIKTHIH
TEXHUKAJIBIK MYMKIiHAIKTEPI.
JKyMbIcTap/pl OpbIHIAY Ke31HIe KayinTi
JKOHE 3MSHIBl OHIIpICTIK (akTopnap.
OHIIPICTIK  CaHUTapUsi  epexenepi.
JKyMbICcTapapl OpBIHIAY KE3iHIE KEKe
MOHE YKBIMBIK KOPFaHBIC KYpaJlIapbIH
nmaiiianany Typiiepi MeH epexenepi.
EnOexti Kopray, epT, ©HEpKaCiNTikK,
9KOJIOTHSUIBIK KAYINCi3/IiK JKoHE IIEKTp
Kayinci3airi  Tamanrapel/  Teopus wu
NpaKkTHKa  OKCIUTyaTalldd  CJIOXKHBIX
(YHKIMOHATBHEIX Y3JI0B 3JIEKTPOHHON
ammaparypel. Bumel u  comepikanue
9KCILTyaTAllHOHHBIX JIOKyMEHTOB.
CrocoOBl  TECTHPOBAHHS  CIOXKHBIX
(YHKIIMOHATBHBIX Y3JI0B 3JIEKTPOHHON
anmapatypbl. CrHocoObl peryJIMpoBKH
CIIOXHBIX  (DyHKI[MOHAIBHBIX  y3JIOB
3NMEKTPOHHOI  ammapaTypbl.  CriocoObr
cOOpKM M MOHT@Xa  CJOXHBIX
(YHKIIMOHATBHBIX Y3JI0B 3JIEKTPOHHON

Ke3iHje
KOIO

anmnaparypsl. VYenoBuss  XpaHeHHs
CIOXKHBIX  (YHKIHOHAIBHBIX  y37IOB
JJIEKTPOHHOM  amnmapatypsl.  MeTopl
KOHCEpBaIUK CJIOXKHBIX

(YHKIOHABHBIX Y370B JJIEKTPOHHOU
anmaparypsl. CriocoObl TOITOTOBKH K
TPAHCIIOPTUPOBAHUIO CJIO’KHBIX
(YHKIOHAIBHBIX y3T0B JJIEKTPOHHOU

3NEKTPOHHOIT amnmapaTypbl. CocTaBATh

BEJIOMOCTH  KOMIUIEKTOB  3alaCHBIX
yacTe, HMHCTPYMEHTOB,
NPHHAUISKHOCTEl M MaTepHaloB,

pPacxXoQyeMbIX 3a CPOK TEXHHYECKOTO
00CITy)KHBaHUS 9NIEKTPOHHOMN
anmaparypsl. [I1aHupoBaTh npoBeeHUE
OpOQUIAKTHYECKHX M PEMOHTHBIX
pabot o 00€eCTIeyeHHIO u
BOCCTaHOBJICHHIO  pabOTOCIOCOOHOTO
COCTOSIHHSL JICKTPOHHO almaparypsl.
Hcnonb3oBate  o0OpynoBaHME I
JIMarHOCTHPOBAHMS M YCTPAaHEHUs
HEHCIPABHOCTEH,  BOSHHUKIIHX  [PH
9KCILTyaTaluu JJIEKTPOHHOU
anmapartypbl. IIpoBoaHTh 3aMeHy y3710B
1 3JIEMEHTOB 3JICKTPOHHOM allaparyphl.

ITposepsars (byHKIHOHUPOBaHHE
JJIEKTPOHHOM  ammapaTypbl  IOCIe
IIPOBEICHUS PEMOHTHBIX pabor.

CoCTaB/sTh PEMOHTHBIC BEAOMOCTH U
pEKJIaMalMOHHbIC aKThI, HEOOXOIMMBbIC
ULl YCTPAHEHHs] BO3HMKIIHX BO BpPEMs
9KCIUTyaTalldd  HEHMCIIPaBHOCTEH B
3JIEKTPOHHOM anmnaparype




anmapatypel.  MeTogsl  00paboOTKH
pe3ysIbTaToB H3MEepEHUi c
HCHOJIb30BAaHUEM CpencTB
BBIYMCIIUTEIbHON TEXHUKHU. [IpHHIMIBI
paboThl,  yCTPOHCTBO, TEXHHYECKHE
BO3MOKHOCTH U3MEPUTEIIEHOTO
000pyI0BaHHS B 00BEME BBIIOTHIEMBIX
pa6or. IIpuHImMIB! paboTHI, yCTPOICTBO,
TEXHHYECKHE BO3MOXHOCTH  CpPEJCTB
JIMarHOCTHKH TEXHUYECKOTO COCTOSHUS
CIIOXHBIX  (DYyHKIHMOHAIBHBIX  y3JIOB
9NIEKTPOHHOMU amnmapatypsl. TpeGoBaHust

OXpaHbl TpYyAa, MOXKaPHOH,
MIPOMBIIUICHHOH, 9KOJIOTUYECKOIT
06e30IaCHOCTH U JIEKTPOOE30MaCHOCTH.
OnacHble " BpEJHbIE

NIPOU3BOJACTBEHHEIE  (DAaKTOPBI  HPH
BBINOJIHEHUU paboT. Bumbsl u mpasuia
HCIIONB30BaHUsA CpeicTB
WHAUBUIYaJIbHOM U KOJUIEKTHBHOM
3aIIUTBl [pPH  BBIIOJIHEHHH PaboT.
CopepxaHue BEIOMOCTEH KOMILIEKTa
3alacHBIX dacTel, HWHCTPYMEHTOB U
MPUHAUICKHOCTEH. JIoKyMeHTHI,
cojep Kalie HOMEHKIATypy 3amacHbIX
YacTeil JJIEKTPOHHOU aImapaTypbl U HX
KOJIHYECTBO, pacxonyemoe Ha
HOPMHpPYEMOE KOJIMYECTBO  CIIOXKHBIX
(YHKIMOHATBHEIX Y3JI0B 3JIEKTPOHHON

anmnaparypsl 3a St ux
9KCILTyaTalluH. JloKyMeHTBI,
cojiep Kanye HOMEHKJIATypy

MaTepHaloB M HX  KOJHYECTBO,
pacxogyeMoe  Ha  HOPMHpPOBaHHOE

KOJIMYECTBO CJIOKHBIX
(YHKIHOHABHBIX Y3JI0B 3JI€KTPOHHOM
anmnaparypsl 3a St ux

SKCIUTyaTalMud.  YCJIOBUS  XPaHEHUS
3aacHBIX ~ 4YacTei,  HMHCTPYMEHTOB,
MIPUHAISKHOCTEH M MaTepHanoB s
MPOBEJCHUS PEMOHTHBIX pabot
CIOXKHBIX  (YHKIMOHAIBHBIX  y3JIOB
3JIEKTPOHHOM ammnapatypbl. Buabr Opaka
W CIOCOOBI €ro  INpexynpexIeHHs.
Topsiiok npoBeieHUs peKIaMaliOHHON
paboTel. MeTonbl IHArHOCTHPOBAHUS
HEHCHPABHOCTEH,  BO3HMKIIMX  MpHU
9KCILTyaTalluk CJIOKHBIX
(YHKIMOHABHBIX Y370B 3IeKTPOHHOU
anmapatypbl.  MeToxsl  YCTpaHEHUs
HEHCHPABHOCTEH,  BO3ZHMKIIMX  IpHU

9KCILTyaTaluH CIIOXKHBIX
(YHKIIMOHATBHBIX Y3JI0B 3JIEKTPOHHON
arnmnapartypbl. INocnenoBarensHOCTh

C60p KN n MOHTa)xa CJIOXKHBIX




(YHKIIMOHATIBHBIX Y3JIOB 3JIEKTPOHHON
anmaparypsl. IMocnenoBaTebLHOCTH
mpouecca Maiiku 3JeMEHTOB CIIOXKHBIX
(YHKIMOHAJIBHBIX Y3JIOB 3JIEKTPOHHON
ammaparypsl. IMocnenoBaTeIbHOCTH
mpolecca  MHKPOCBapKH — JJIEMEHTOB
CIIOKHBIX  (DyHKIHOHAIBHBIX  Y3JIOB
JJIEKTPOHHOM  ammapatypel.  Bunsl,
XapaKTEePUCTUKU, 00JIACTH MPHUMEHEHUs
U IpaBUa HCHOJIB30BAHMA INAasIIBHOIO
obopynoBaHus. Buipl, XapakTepucTHKH,
o0JacTH  NPUMEHEHHs W IIpaBUiIa
HCIIONB30BaHUs ~ O0OpYJOBaHMS IS
MHKpOCBapkH. IIpuHrmmsl  paGoThl,
YCTPOKCTBO, TEXHUYECKUE
BO3MOXKHOCTH KOHTPOJIBHO-
HU3MEPUTENILHOTO W JAHAarHOCTUYECKOTO
o0opynoBanus. OmnacHble M BpEaHbIE
[POM3BOJCTBEHHbIE  (DAKTOpPBHI  IIpH
BBINOJHEHUU pabort. IIpaBuna
MPOU3BOJICTBEHHOW CaHUTapuu. Buipsl u
IpaBUla  HCIOJIb30BAHHUSA  CPEICTB
WHAUBUIYaJIbHOM U KOJUIEKTHBHOMN
3aIIUTBl [PU  BBIIOJIHEHHH  PaloT.
TpeGoBanus OXpaHbl TPYZa, MOXKAPHOMU,
IIPOMBIIUIEHHOH, IKOJIOTUYECKOT
06e30IaCHOCTH U 3JIEKTPOOE30IaCHOCTH.
Teopus © mpaKkTUKa OKCIUTyaTalluu
JJIEKTPOHHOM  amnmapartypsl. Buasl u

coJepxKaHue 9KCILTyaTallMOHHBIX
JIOKyMEHTOB. Coneprxanue
MEpOTIPUATHH o BBOTY B
JKCIUTyaTaluio 9JIEKTPOHHOMN

anmapatypbl.  CHnocoObl  HacTpOWKH
9NEKTPOHHOH  ammapaTypel.  CriocoObr
MOHTaKa OJIEKTPOHHOM  ammaparyphl.
MeTopl TEXHUYECKOro obecredeHus
SKCILTyaTaluu JJIEKTPOHHOM
ammaparypsl. MeToxsl MOHHTOPHHTA H
JIMArHOCTHKH TEXHHUYECKOTO COCTOSHUS
3NIEKTPOHHON  ammapaTypsl.  MeTopl

METPOJIOTHYECKOTO obecrieueHus
9KCILTyaTaIlul JNIEKTPOHHOU
anmapaTypsl. YcnoBust  XpaHEHUs
3JIEKTPOHHOM  anmapaTypsl. MeTojbl
KOHCEepBaIu 9JIEKTPOHHOMN
anmapartypsl. Croco0bl IOIrOTOBKH K
TPAHCIIOPTUPOBAHUIO 3JIEKTPOHHON
anmapatypel.  Metoasl  00paboTKH
pe3ynbTaToB HU3MEpEeHni c
HCIIONB30BaHUEM CpelcTB

BBIYUCIIUTEIILHON TeXHUKHU. [IpUHIHUIIBI
paboTEl,  yCTPOMCTBO,  TEXHHYECKHE
BO3MOKHOCTH U3MEPUTEILHOTO
00opyoBaHHsI B 00beMe BBIITOJIHIEMBIX




pabor. ITpuHIMITBI pabOTEI, yCTPOICTBO,
TEeXHHYECKHE BO3MOXKHOCTH CPEICTB
KOHTPOJISL ~ TEXHHYECKOTO  COCTOSHUS
9NIEKTPOHHOMU amnmapatypsl. TpeboBaHus

OXpaHbI TpyIa, MOKAPHOM,
MPOMBILIUICHHOH, 3KOJIOTMYECKOH
6e30MacHOCTH U 3JIEKTPOOE30aCHOCTH.
Omnacusie u BpE/IHbBIE

MPOM3BOJCTBEHHbIE  (DAKTOPBHI  IIpH
BBINOJIHEHUH paboT. Buael m mpasuia
HCTIONB30BaHUS CpencTB
WHIUMBUIYQJIIBHOH U KOJUIEKTHMBHOMN
3alMTBl [PHU  BBIIOJHEHHH  PadoT.
CognepxaHue BelOMOCTell KOMILIEKTa
3alacHBIX YacTed, MHCTPYMEHTOB H
MPHUHAUISKHOCTEH. JIoKyMeHTBI,
coep Kalue HOMEHKJIATYypy 3alacHBIX
yacTel HJIEKTPOHHOW ammapaTtypbl U UX

KOJIHYECTBO, pacxoayemoe Ha
HOpMHpYyeMoe KOJIMIECTBO
9JIEKTPOHHOM almapaTypsl 3a HEPUOL HX
9KCILTyaTalluH. JloKyMeHTBI,
cozepIkanme HOMEHKJIATypy

MaTepualoB U UX  KOJIMYECTBO,
pacxogyemMoe Ha  HOPMHPOBaHHOE
KOJIMYECTBO JJIEKTPOHHOH armmapaTyphl
3a IepHoJ UX JKCIUTyaTalud. Y CIOBUS

XpaHeHUs. 3aMnacHbIX yacreii,
WHCTPYMEHTOB, TPUHAUIE)KHOCTEH U
MaTepHaloB ULt MIPOBEICHHS
PEMOHTHBIX pabot 9NIEKTPOHHOU

anmaparypsl.  [lopsok  mpoBemeHuUst
peKIaMaoHHON paboTel. Bumel Opaka
U CIOCOOBI  €r0  MPEAYIPEeKICHHUS.

Mertoibt JIMarHOCTUPOBAHUS
HEHCIIPAaBHOCTEH,  BO3HHKIIUX  HOPH
9KCILTyaTallul 9NIEKTPOHHOU

anmapatypbl.  MeToiel  yCTpaHEHUs
HEHCIPaBHOCTEH,  BO3HMUKIIMX  MpU
9KCIUTyaTaluu 3JIEKTPOHHOU
anmapaTypsl. TTocneroBarensHOCTH
cOOPKM ¥  MOHTaXa JIEKTPOHHOM
anmapaTypel. [punuuner  paboTHI,
YCTPOUCTBO, TEXHUYECKHE
BO3MOXKHOCTH KOHTPOJIbHO-
HM3MEPUTENFHOTO U JHUAarHOCTHYECKOTO
obopynoBanusi. OmnacHble W BpEIHBIC
MIPOU3BOJCTBEHHbIE  (DAKTOPBI  HPH
BBITIOJTHEHUH pabor. IpaBuna
MPOM3BOJICTBEHHON caHMTapuu. Bunsl u
MpaBWJla  MCIOJIb30BAHUS CpeACTB
MHIUBUIYaTbHOM M KOJUJICKTHMBHOM
3aIIUTBl  TNIPH  BBINOJHEHHH  palorT.
TpeboBanusl OXpaHBI TPYy/a, OXKapHOH,
TIPOMBIIUICHHOM, 9KOJIOTHIECKON




06e301aCHOCTH U 3HeKTp06€3OHaCHOCTI/I

Endex $ynxnuscey/
ynxuus 2.
DIIEKTPOHABIK alapaTypaHsl, OPTYpIi
MaKCaTTaFbl dJIEKTPOH/BIK KEIICHIEp
MEH Xy#enepi a3ipiey xaHe jxobanay/
PazpaboTka u MPOEKTHPOBAHUE
JIEKTPOHHOI anmaparypsl,
9JIEKTPOHHBIX KOMIUICKCOB U CHCTEM
Pa3IMYHOrO Ha3HAYCHHUS

TpynoBas

DNEeKTPOHABIK anmaparypaHsl,
KEILIeHep MEH JKyiesep i a3ipiey jKoHe
kobamay — calachlHAAFBI  KayJbliap,
oKiMzep, OyipbIKTap, OfiCTeMENTK JKoHe
HOPMATHBTIK Marepuaniap.
DNEeKTPOHABIK TEXHHKA CallaChIHAAFbI
OTaH/BIK JKOHE IIETEIIK
a3ipemenepin TEXHUKAJIBIK
CHIIATTAMANapbl MEH 3KOHOMHKAIIBIK
kepcerkimTepi. Cxema  Herizmepi.
Kasipri 3amanfbl s7eMeHTTEp 0a3achl.
INaTeHTTIK CBIHAKTAPbI KYPri3y TOPTiOi
MEeH omicTepi. ©OHepTaObIC  JKOHE
PpaLHOHATH3aTOPIIBIK Herizaepi.
3amaHayn KOMIIBIOTEPIIK Kypaiaap,
OaifmaHbIC JKoHe OaliaHBIC Kypajaapsl.
3epTreyiep MeH azipiemenep
TaKbIPbIObl OOWBIHIIIA APHAWMBI FHUIBIMU-

TEXHUKAIBIK KOHE MATEHTTIK
omebuerrep. DKOHOMHUKA, eHOeKTI
yHBIMAACTBIPY ~ JKOHE  [EPCOHAIIBI
Oackapy Herizgepi. EHOekti Kopray
epexenepi MEH HOpMaJapsl.
TexXHUKAIBIK ArbIILLIBIH Ti.
DIEKTPOH/IBIK Kyitenep MeH
KEIICHAEpAl d3ipiiey JkoHe Kxobamay
CaJIaChIHIaFbl QIIiCTEMEITIK JKOHE
HOPMAaTHBTIK 6asa. OIEKTPOHIBIK

TEXHHKA CaJlaChIHIAarbl OTAHIBIK >KOHE
LIETEN/IIK 93ipJIeMeNepiH TEXHUKAJbIK

CHUNaTTaMalapsl MeH JKOHOMHKAJBIK
KepceTKiTepi. PagnorexHUKAIBIK
Ti30eKTep MeEH CUTHAJIIap/IbIH

CHUNIATTaMAJNapblH  OJIIIeyre apHaJIFaH
HeTi3r ka0apIK. Oney, 6aKplIay KoHe
9KCIEPUMEHT XKYPri3y Ke3eKTUIri MeH
TexXHUKachl. CXeMabIK, JKYHeINK >KoHe
JKETIUTIK MaceeNepi Lelyre apHaiFaH
3aMaHayd OTAH/BIK JKOHE MICTEIiK
Oarnmapnamanap mnakertepi. IlateHTTiK
CBIHAKTapbl OKYpridy TopTiOi MeH
anicrepi. KonnmaHsuiaTbiH 5kaOIbIKTBIH
MaKcaThl, TEXHUKAJIbBIK CHUIIAaTTaMajapsbl,
KYPBUIBIMJBIK €pPEKIIETIKTepi, JKYMBIC
MPHHIUOTEP] JKOHE maitnanany
epexenepi. TeXHUKAIBIK ecenTeynepai

OpBIHZAY  OAiCTEpi, OHBIH  ImIiHIE
ecenTey  TEXHHKAChl  KypajJapblH
KOJIIaHy. OnepTadbIC JKOHE
PalMOHAIN3aTOPIIBIK Heriznaepi.
3aMaHayn KOMIBIOTEPIIK Kypaijaap,
OailylaHBIC JkoHE OaiTaHBIC Kypanmapsl.
3eprreynep MeH o3ipiemenep

TaKbIPHIOB! OOMBIHINA apHAHEI FHUIBIMU-

FhubIMU-3epTTey aKmapaThlH JKUHAY,
Tanmay okoHe okydeney. IlateHTTik
i3aeyni Kys3ere achlpy. OIEKTPOHIBIK

KYPBUIFBLIAP MEH xyHenepai
sKoOaay IbIH MakcaTTapbl MEH
MiHIeTTepiH TYKBIPBIMAAY.
DONeKTPOHABIK armaparypaHsl,

KeILIeHAep MeH JKyiienepai jxobanayra
TEXHHUKAJBIK TAICHIPMAHbl, TalanTrap
MEH LIapTTapAbl d3ipiey. DIeKTPOHIBIK
Kyitenep MeH KEICHAeP/IiH
OeIeKTepiH, TOpanTapbl MeH
KYPBUIFBUIAPBIH €CENTEY JKOHE )KobaIay
yurH OacTamkbl [ICpPeKTEpAi IKHHAY
skoHe Tanzay. JKobanap/ablH ayiblH ana
TEXHHUKAJIBIK-9KOHOMHUKAIIBIK

Heri3aeMeciH IKYpri3y. DJIEKTPOHIBIK

Kyitenep MeH KEIICHAeP/IiH
KOHCTpPYKIMSUIapBIH jko0anay. Xobamay
npoueciHiy ~ GapiblK  Ke3eHIepiHae

TEeXHUKAJBIK TAIChIpMagaH Oactam eHiM
OHJIpiCiHE JeifiH OHTAMJIBI KOOAJBIK
mremriMaepai  tappay.  JKobGamaHaThiH
QNMEKTPOHIBIK  JKyHere  TeXHHKAJBIK
[rapTrap MeH TarcChlpMajapibl Keicy.
DIIeKTPOHABIK JKYiie CamachlHbIH Herisri
KOPCETKIIITEpIH  ecenTeyni  Kysere
acelpy. OJNIEKTpOHABIK JKyilerep MeH
KelIeHaepai azipiey OoiibIHIIA
KaObULIaHFaH IIEHIMACPIIH KaKeTTi

SKOHOMHKAJIBIK ~ €CENTeyiepi  MeH
TEXHHUKAJIBIK-9KOHOMUKAIIBIK

HeTi3eMenepin KYprisy.
KommbroTeprnik  ko0anmay skyienepin
KOJJaHa  OTHIPBIN,  KOJJAHBICTAFbI
HOPMATHMBTIK  KyKaTTapra  Colikec
KOHCTPYKTODIIBIK ~ XKOHE  TEXHHKAJBIK

KYy)XaTTaMaHbl 93ipyiey KoHE pecimjey.
Ocku3aep MEH NPHHIMITIK cxemaiap
OOMBIHIIA HPOTOTHNTEPAI MOHTAXKIAY
s)koHe  Oamrtay.  MoOHTaxgay  koHE
HOPHUHIMOTIK CXEManapblH KYPbUIBICHI
MeH ecebiH xyprisy. OpHaTbUIaTBIH
cxemaapbg KOMITOHEHTTEPIHIH
napaMeTpIiepiH aHbIKTay YLIIH BJIEKTP
Ti30eKTepiH ecenTeHi3. TeXHOIOTHSIIBIK
JKOHE TECTLIIK Oarapiamanapbl
KYPAacThIpy JKOHE Ty3eTy. Ouiuey koHe
Oackapy oKyienepi MeEH KelIeHIepiH
JINarHOCTHKAJAy. ChIHaK
OafapiaamanapbiH icke achIpy.
KOHCTPYKTOPIIBIK KY)KaTTaMaHBI TY3eTy
JKOHE CBHIHAK HOTIDKeTepi OOHbIHIIA
ecenTepii KabIIT




TEXHHUKAJIbIK MaTeHTTIK
onebuerTep. DIEKTPOHBIK
KYPBUIFBUIAPBI 33ipiey oHe xkobanay
canacblHIarbl crangaprrapisid, [OCT,
ECKJl xoHe Oacka 1a HOPMAaTHBTIK-
TEXHUKAJIBIK KY’KaTTapIblH TajalTapsl.
DNEeKTPOHABIK KYPBUIFbLIAPABI 33ipiey
KOHE xobanmay caJlaChIHIAFbI
SMiCTEeMeITiK JKOHE HOPMATHBTIK 0a3a.
Onuiey, OakbUlay >KOHE 3KCIICPUMEHT
XKYPri3y Ke3eKTLTri MEH TeXHUKACHI.
CxeManblK, JKYHETIK JKOHE IKEUTiK
Mocenesepai LIemyre apHaIFaH
3aMaHayd OTAHIBIK JKOHE MICTEIIiK
Garmapnamanap mnakertepi. [laTeHTTiK
CBIHAKTApIbl KYpridy TopTiObi MeH
omictepi.  DJEKTPOHABIK  TEXHHKaHBI
xobamay MeH  OHAIpYAIH  Herisri
omictepi. ODNEKTPOHIBIK KYPBUIFBLIAP
MeH KyHenepIiH IIPOTOTUIITEPIH
3CKM3/lep MEH cxemamap OoiibIHIIA
MOHTaX/Qy dicTepi. MOHTaXIBIK jKoHE
MPHHIMITIK cXeMaiap/sl Kypy 3aHiapsl
MeH ecentey omicrepi. OpHATBUIATHIH
cXeMalap/IbIH KOMITOHEHTTEPiHIH
apamMeTpiiepiH  aHBIKTayFa apHaJFaH
9NEeKTp Ti30EKTEepiH ecenTey dIicTepi.
TeXHOIOTHSIIBIK JKOHE TECTLIIK
GarzapiamManapibl  KypacThIpy — JKOHE
Ty3ery Tacinuepi. bipereii emmey sxone
Oackapy kydenmepi MeH KelIeHAEpiH
IMarHOCTHKAJay  KYPBUFBICHI ~ MEH
aaictepi. DNEKTPOHIBIK KYPBUIFbLIAPIbI
a3ipiey KoHE jxko0anay canachIHIarbl

KHC

Kaynmbiap,  eximuep,  OyipeIKTap,
dicTeMETIK JKOHE HOPMATHUBTIK
Matepuaniap. PagnoTexHUKAIBIK
Ti30eKTep MeH CUTHAJIJIap/IbIH

CHIIaTTaMalapblH  OJIIeyre AapHaFaH
HeTi3r ka0apIK. Oney, 6aKplIay KoHe
9KCHEPHMEHT KYPTi3y Ke3eKTiliri MeH
TEXHHKAaChl. DIEKTPOH/BIK TEXHHKaHBI

Kobanmay  MEH  OHIIpYAiH  Herisri
omictepi.  DJNEKTPOHIBIK  TEXHHKA
OHMIPICIHIH  HErisri  TEeXHOJIOTHSIIBIK
npouectepi/ TlocranoBieHwus,
pacropsbKeHHs, TIPUKA3BI,
METOANYECKUE " HOPMAaTHBHEIE
MaTepuansl B 00NMacTH pa3paboTKu U
MIPOCKTUPOBAHHS JNIEKTPOHHON
anmaparypsl, KOMIUIEKCOB H CHCTEM.
TexHuuecKHe  XapakTepPHCTHKH |
9KOHOMHYECKHE TOKa3aTenn
OTEYECTBEHHBIX u 3apyOeKHBIX

pa3paboToK B 00JNACTH 3IICKTPOHHOU

acteipy/ [IpoBomute cOoOp, aHamu3 H
CHCTEMATH3aLHI0 Hay4HO-
UCCIIEI0BATENIbCKOM nHpOpMALMH.
OCyIIEeCTBISATh ~ NATEHTHBIA  IOMCK.
QopMynHpoBaTh  LENM W 3a4adud
HPOCKTUPOBAHUS JNIEKTPOHHBIX
YCTPOMCTB H cucTeM. Pa3pabarbiBath
TEXHHYECKOE 3aJaHue, TpeOOBaHHSA H

yCIIOBUSI Ha POEKTUPOBAHKE
9JIEKTPOHHOM ammnapaTypsl, KOMIUIEKCOB
u cucreM. OcymectBisite cbop u

aHaJIU3 UCXOJHBIX JAHHBIX UL pacyeTra
U IPOEKTHUPOBAHMA JeTaleH, y3JIoB H

YCTPOMCTB  JJIEKTPOHHBIX CHUCTEM U
KOMILJIEKCOB. IpoBouth
[peIBapUTEIIbHOE TEXHHUKO-
3KOHOMHYECKOE 000CHOBaHHE
MIPOEKTOB. IIpoektupoBats

KOHCTPYKILHU DJICKTPOHHBIX CHCTEM H
KOMIUIEKCOB. OTOHMpaTh ONTHUMAJbHBIE
MPOEKTHBIE PEIICHHS HA BCEX OTamax
MPOEKTHOTO MPOLECCa OT TEXHUYECKOTO
3aJaHus 10 MPOW3BOJCTBA H3/CIIHH.
CornacoBbIBaTh TEXHUUYECKHE YCIOBHUS
W 33JaHUs HA  TPOCKTHPYEMYIO
3JIGKTPOHHYIO cHucTeMy. OCyLIeCTBISITh

pacuer OCHOBHBIX rnokasaresuen
KauecTBa  DJEKTPOHHOI  CHCTEMBI.
ITpoBoauTs HEeoOXOANMEBIe

IKOHOMHYECKHE PACYeThl M TEXHUKO-
SKOHOMHYECKHE 000CHOBaHHUS
NPUHATEIX PEIICHHH 10 pa3paboTke
JNIEKTPOHHBIX CHCTEM M KOMILIEKCOB.

PaspabatbiBaTh u odopMIITh
KOHCTPYKTOPCKYIO M TEXHHYECKYHO
JOKYMEHTAal[MI0 B  COOTBETCTBHU C
JEHCTBYIOLIMHI HOPMAaTHBHBIMH
JIOKYMEHTaMH C HPUMEHCHHEM CHCTEM
KOMITBIOTEPHOTO MIPOEKTHPOBAHUSL.
OCyIUeCTBIATh MOHT@X W HaJaIKy

OIIBITHBIX o6pa3u013 o D3CKH3aM H
TIPUHIAIIHAJIBHBIM CXEMaM. HpOBO}II/ITB
TOCTPOCHHUE HW PACYCT MOHTAXKHBIX U
TIPUHITATIMAJIBHBIX CXEM. OCyU.IeCTBJ'IﬂTB

pacdyer SNEKTPHYECKHX Heneil s
ompeieTIeHus mapaMeTpoB
KOMIIOHEHTOB ~ MOHTHUPYEMBIX  CXEM.
CocTaBisaTh u KOPPEKTHPOBATh
TEXHOJIOTHIECKHE u TECTOBbIE
HPOTPaMMBI. JlnarsocTnpoBaTh
U3MEPUTENbHBIE M YIpPaBIAIONINE

CHCTEMBI 1 KOMILICKCHL. Peann3oBbBaTh
MPpOrpaMMbl WCIIBITQHUH.
KoppekTtupoBatb KOHCTPYKTOPCKYIO
JOKYMEHTanuio U (opMUpPOBATH OTYETHI




TeXHUKH.  OCHOBBI ~ CXEMOTEXHHUKH.
CoBpeMeHHast JJIEMEHTHAas Oaza.
Iopsmok ¥u  MeToAbl  NpPOBEAEHUS
MATEHTHBIX HCIIBITaHUH. OCHOBBI
n300peTaTenbCTBa u
pauuonamuzaTopctBa.  CoBpeMeHHbIE
KOMIIBIOTEPHBIE ~ CPEJCTBA, CpPEACTBA
KOMMYHHUKaIMu H cBsi3d. CrienuanbHas
HayYyHO-TEXHMYECKass M  IaTEeHTHas
JIMTEpaTypa 1o TeMaTUKe HccleJoBaHMi
u pa3paboTok. OCHOBEI IKOHOMHKH,
OpraHu3alMyd Tpylda M YIpaBIEHUs
nepcoHanom. [IpaBuia W HOpMBI
OXpaHbl TpyJa. Texunueckuit
AHIVIMMCKUM  s3bIK. MeToauueckass |
HOpMaTHBHas  0aza B oOnactu
pa3paboTku " TIPOEKTUPOBAHHS
JJIEKTPOHHBIX CHCTEM M KOMILIEKCOB.
Texuuueckue XapaKTepHCTUKI u
9KOHOMHUYECKHE TI0Ka3aTenn
OTEUEeCTBEHHBIX u 3apyOe)KHBIX
pa3paboTok B 001aCTH 3JIEKTPOHHOU
TexHukd. OCHOBHasl ammaparypa st
HU3MEpeHuUst XapaKTEPUCTUK
PaIHOTEXHUYECKHX Lelel M CUTHAJIOB.
IMocnenoBaTensHOCT u TeXHUKA
MPOBEJCHUS U3MEPEHU, HAOIIOICHUIH 1

9KCIIEPHMEHTOB. CoBpeMeHHBIE
OTEUECTBEHHBIE M 3apyOEKHBIC MaKeThl
IIPOrpaMm ULt pelIeHust

CXEMOTEXHHYECKHX,  CHCTEMHBIX U
ceTeBbIX 3amad. Ilopsimok M MeTOnb
MPOBEJICHUsA MATEHTHBIX HCIBITAHHH.
Haznauenwue, TEXHUYECKHUE
XapaKTePUCTHKH, KOHCTPYKTHBHBIE
O0COOCHHOCTH, MPUHLIUNBI PabOTHl U
MpaBUIa KCILTyaTallul UCIONb3YEeMOro
obopynoBanusi. MeTonsl BBIIOJHEHUS
TEeXHHYECKUX PacyeToB, B TOM YHCIE C

pUMEHEHHEM CpeJcTB
BBIYMCIIMTENBHOM  TeXHHKH. OCHOBBI
n300peTaTensCcTBa u
paupionanmusaropctBa.  CoBpeMeHHbIE

KOMIIBIOTEPHBIE ~ CPEJICTBA,  CPEJCTBA
KOMMYHHKAIMU U cBsi3u. CrienuanbHast
HAay4YHO-TEXHMYECKass W  [aTeHTHas
JINTEpaTypa 10 TeMATHKE HCCIICAOBAHHI
1 paspaboTok. TpeGoBaHuUs CTaHIAPTOB,
I'OCT, ECK]l u apyrux HOpPMATHBHO-
TEXHHYECKHX JOKYMEHTOB B 00JacTh
pa3paboTKH u MPOCKTHPOBAHUS
9JIEKTPOHHBIX YCTPOMCTB.
Meroauyeckass 1 HOpMaTHBHas 0a3a B
obsacT pa3paboTKH U MPOCKTUPOBAHHS
9JIEKTPOHHBIX YCTPOWCTB.

TI0 pe3yJibTaTaM UCHbITAaHUSA




HOCJ’IGZ[OBaTeJ'IBHOCTB " TEXHUKa
TIPOBEACHUS I/I3MepeHI/II‘/'I, Ha6J’IIOI[CHI/[I‘/'I n

3KCIIEPUMEHTOB. CoBpeMeHHbIE
OTCYECTBEHHBIC U 3apyOe)KHbIC IAKEThI
IIPOrpamMM ULt penreHus

CXEMOTEXHHYECKHX,  CHCTEMHBIX U
ceTeBbIX 3a1ad. Ilopsiiok M MeTonbl
NIPOBEJICHHS IATEHTHBIX HCIBITAHUN.
OcHOBHBIE METO/Ibl KOHCTPYHPOBAHUS 1
MIPOU3BOJCTBA DJIEKTPOHHOH TEXHHKH.
MeToasl MOHTaXa OIBITHBIX OOpa3IoB
JJIEKTPOHHBIX YCTPOMCTB M CHCTEM IIO
9CKU3aM M INPUHLHIHAIBHBIM CXEMaM.
3aKkOHBI NOCTPOCHHS M METOJUKH
pacuera MOHTaKHBIX u
NPUHIMIMAIBHBIX  cXeM. Meroauku
pacuera OJNEKTPUYECKUX LeTeH s

ompeieNieHust napamMeTpoB
KOMIIOHEHTOB ~ MOHTHUPYEMBIX  CXEM.
Crioco0bt COCTaBJIEHUS "

KOPPEKTHPOBKH ~ TEXHOJOIMYECKHX H
TECTOBBIX IpPOTpaMM. YCTPOHCTBO U
METOIbl  JMArHOCTUKH  YHUKAIBHBIX
HU3MEPUTENIBHBIX M yNPaBIISIOLHX
cucTeM 1 KoMiuiekcoB. [ToctanoBnenus,

PaCTIOPSKEHUS, TIPUKA3BL,
METOIHYECKHE u HOpPMAaTHBHbBIC
MaTepuaisl B 00MacTH pa3paboTKH U
MIPOEKTUPOBAHHS JJIEKTPOHHBIX
ycTpoiictB. OCHOBHasl ammapatypa JJIs
U3MEPEHUs XapaKTePUCTUK

PaZMOTEXHUYECKUX LETed M CUIHAJIOB.
TTocnenoBareabHOCTD " TEXHUKA
MPOBEJCHUS U3MEPEHUH, HAOTIOICHUH 1
9KCIEPUMEHTOB. OCHOBHBIE ~ METOJBI
KOHCTPYUPOBAaHHS W  IPOU3BOJICTBA
JJIEKTPOHHOH  TexHUKH.  OCHOBHBIE
TEXHOJIOTHUECKHE TIPOLIECCHI
TIPOU3BOJICTBA MIEKTPOHHOHN TEXHUKHU
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KC enbex ¢pyHkuusiapbl/
Tpynossle ¢pynknun IIC

Binim / 3nanus

Biaikrinik, naabuiap/
YMenusi, HABbIKH

Jluunoctusie komnerenuuu (IIC) /
Kexe ky3sipertimikrep (KC)

OH9 Tanpanran 6arbITKa OaliIaHBICTBI KOCHIMIIIA
OimiM MeH JarApUIapAbl TaHAAH JkoHE KoJJaHa
Oiy.

PO9  VYmers  BIOMpaTh U = NIPUMEHATH
JIOTIONHUTENbHBIC ~ 3HAHMS M HaBBIKK B
3aBHCUMOCTH OT BBIOPAHHOTO HAIPaBJICHHUS.

Enbex  ¢yHkumsicol/
¢ynxnus 1.
Barmapnamanslk  KamMTaMachl3 €Tyl
cyitemenzaeyre maibHapk/ [loarotoBka
K  CONPOBOXICHHIO  IPOrpaMMHOTIO
obecrieueHns

Tpynosas

AX KypbUIBIMBI MEH KbI3METI >KoHE
OJapABIH e3apa opekerTecy
OpUHIMNTEpI.  3aMaHayH  ecentey
KyHenepi MeH JKEITIePIHIH
APXUTEKTYPaIBIK MOJeIbepi.
BarnapnamanbIk skacakTaMaHbIH OMIPITiK
LUK JKOHE omicremenepi.
Bar japiamabik KacaKTaMaHbl
KyKarTay TOpTiOi MEH MpUHIHUITEpI.
Barnmapnamarnblk  KamTamachl3 — eTyni
KOJIIAy CTaHJApTTaphl, dJicTeMenepi
MeH smicrepi, GarapIamMablK
KaMTamachl3 €Tyl MPOAKTHBTI KOJIAy
TEXHOJIOTHSUIaPBL. barnapiamasik
KaMTamachI3 ety cyiemenzey
OOMbIHIIA  KYMBICTApJbl  OpBIHIAyFa
apHaJFaH TEXHUKAIBIK Kypaigap MeH
OarJapaamMaibik Kypanjap.
barapiaManblk  KaMTaMachl3 — eTyai
cyiflemMenaey KyHBIH Oaranay omictepi/
Yerpoiicto u ¢pyHkuronuposanue VIC u
OPHHIMIBI  UX  B3aUMOJCHCTBUS.
Mojienn  apXUTEKTYphl COBPEMEHHBIX
BBIUMCIMTENIBHBIX CHCTEM U CETeH.
JKM3HEHHBIT IMKI W METOJOJOrUH

pa3paboTku PO PAMMHOTO
obecrieucHys. [TOpSAOK M IPUHIMAIMBL
JIOKYMEHTHPOBAHHS POrPaMMHOTO
olecriedeHys. CraHzmapTsl,
METO/I0JIOTHH u METO/IbI
COMPOBOK/ICHHUS POrPaMMHOTO
oOecrieuenms, TEXHOJIOTUH
MIPOAKTUBHOM MOIICPIKKH
TIPOrPaAMMHOTO o0ecTieueHusI.
TexHuveckue cpencTsa u
OPOTrPaMMHBIC  HHCTPYMEHTBI IS
BBINOJTHEHHS pabot o
COIPOBOKICHUIO PO PAMMHOTO
obecreyeHyIs. Mertoast OLICHKH
CTOMMOCTH CONPOBOKICHHUS

Inecnie GarnapnamaiblK KacakTaMaHbIH
TajanTapsl MeH (YHKIHOHAJIBIFBIH
3eprrey. barmaprmamanslk kacakrama
KOJIAWTBIH IOHAIK  CallaHbl  JKOHE
OW3HEC -  MpoLECTepAi  3eprrey.
barnapiamabik JKacaKTaMaHBbI
cyiiemenzaey KYHBIH Oaranay.
barmapnamanblKk  KamMTaMachl3 — eTyni
cydiemeney OOMBIHIIA >KYMbICTAp/bl
JKocHapiay. Bar napnamansix
KaMTaMachl3 eTyni cyitemenzney
GOMBIHIIIA KYMBICTAP/IBI JKYPridy YILIiH
CTaHAAPTTAP/IbI, saicrepai,
Kypaaapabl, TEXHUKAIBIK Kypajiiapsl
tanmay/ W3yuenwme TpeGoBaHWil u
(DYHKIIMOHAIEHOCTH COIPOBOXKIAEMOTO
IporpaMMHOro obecriedenus. M3ydenue

npenIMeTHOM — obnacth W OusHec-
HPOLIECCOB, HOJIeP)KUBACMBIX
nporpaMmHoro  obecriedenns.  OreHKa
CTOUMOCTH COTIPOBOK/ICHUS
MPOrPaMMHOTO obecrieueHust.
ITnannposanme pabor o
COTPOBOK/ICHUIO MPOrPaMMHOTO
obecrieueHus.  BpiOop  cTaHmapTos,

METO/I0B, HHCTPYMEHTOB, TEXHUYECKUX
CPEACTB 1Jis TpOBejeHHs pPaboT Mo
COTIPOBOK/IEHUIO MPOrPAMMHOT0
obecrieueHusl.

YibIMAACTBIPYIIBUIBIK, —OacTaMallbUIIbIK,
3eHiHAUIK, JKayalKepIIUIK, TOPTINTLIK,
OpBIH/AYIIBUIBIK, AHAINTHKAIBIK OILIay,
xocmapnay, IIemnM KaObuigay, ChIHH
Tajjay, HOTWXKere OarnapiiaHy, KociOm
neHreiii KoTepyre yMTBLTY/
OpraHu30BaHHOCTb, MHHIUATHBHOCTS,
BHUMATEIFHOCTb, OTBETCTBEHHOCTb,
JMCLUIUIMHUPOBAHHOCTb,
HCIIOJHUTENIBHOCTb,

MBILUICHHE, —I[UIAHHPOBaHHE,
pelienus, KPUTUYECKUI
OpHUEHTaIHs Ha

CTpeMIIcHHe K

po(heCcCHOHATIFHOTO YPOBHSL

aHaJIUTHYECKOe
MIPUHSTHE
aHaJus3,
pe3yibTar,
TIOBBIICHHUIO




TIPOrpaMMHOI0 obecrieueHust

Endex  ¢ynxnuscel/  Tpynosas
ynkuus 2.

Barnapnamansik JKacaKTaMaHbI
TeXHUKANBIK Koijmay/ Texuudeckas

HOJIEPIKKA TIPOrPAMMHOIO 00CCTICYCHIS

JKymbicTEl  Oackapy koHe Oakpliay
oxicrepi, GaraapiamMabIK
JkacakTaMmaHbl TeHwey. backapy, b
KOHUTypanusiay, OKYHemik  KoHE
MaMaHIAHABIPBUIFAH  OafjapiaMabiK
KaMTaMachl3 eTy[iH (YyHKIHOHAIBIK
MYMKIHAIKTepi MeH oaictepi. backapy
oxicrepi, HKYMBIC MOHHTOPHHT,
TEHILEY, XKOHe ijecre OarmapiIaMabIk
KamMTaMachI3 eTyai skaHapty. /b, JIb
cypay Ttinmepi. AK omicrepi MeH
HPHHIUITEPI. barapiamabik
KaMTaMachI3 €Tyl Taljay dficTepi MeH
Kypannapsl. Barmapnamanay Herisaepi,

Garqapiamanay Tinzepi.
barnapiaMansIk jkacakTaMaHbl KOJLIay
CTaHIapTTapHl, omicrepi MeH

Kypangapsl. ¥ibIMabl OenceHai Konaay
TYXKBIPbIMIAMacsl/ Merop
AJIMUHUCTPUPOBAHUS M MOHUTOPHHIA
paboThl, HACTPOWKH  IPOrPAMMHOIO
o0becreueHusI. DyHKIMOHAIIBHBIC
BO3MOXKHOCTH " METO/IbI
AJIMUHUCTPUPOBAHUS,

koH(purypupoBanus BJI, cucteMHOro u
CHELMATU3UPOBAHHOTO  IPOrPAMMHOTO
obOecreyeHusl. MeTtopl
aJIMUHHCTPUPOBAHMS,  MOHHTOPHMHTA
paboThl, HACTPOWKHM, M OOHOBIICHUS
COIPOBO’KIAEMOTO MPOTrPaAMMHOTO
obecrieuenysi. BJI, s3BIKM 3ampocoB K
BJI. Metoas! n npunnunsl Mb. Mertoast
u cpeacTa aHanmM3a pador
mporpaMMHOro  odecriedeHusi. OCHOBBI

HPOrpaMMHpPOBAHH, SI3BIKA
HPOrpaMMHPOBAHHSI. CranpmapThl,
METONBI ¥ CpEICTBAa CONPOBOXKICHUS
MIPOrPaAMMHOTO obecriedeHusl.

KoHuenuuio npoakTUBHON MOAIEPKKH
OpraHM3aIHH.

ATmaparThiK - Gar qaprIamMabIK
KEILCH/II JKOHE inecre OaraapiamMalibiK

KaMTaMachI3 eTy i OpHATYJbI
JKOCTIapiay. AX ammapaTTbiK
KaMTaMachl3 €Ty PecypCcTapblH OpHATy
skoHe  Oackapy.  OKyifemix  xoHe
KOJI1aHOaIIbI OarapamMabik
JKacaKTaMaHbl OpHary. Inecne
GarmapiaaMaiblK jKacaKTaMaHbl OpHATY,
JKaHApTy KOHE  KOH(UTypaiusay.
AnmnaparTbiK - Oar JapiamMalibIK

KELIICHHIH oHe iiectie OarjapnaMabIK
KaMTaMachl3 CTYAIH JKYMBICBIH/AFbI
npobnemanapasl  aHbIKTay, OoJpKay,
TajJay >SKoHE JKOIo. barmapiamaibik
JKacaKTaMaHBIH JKYMBICBIH Oaxpuiay.
Yiieimparel  AK  cascaThlH - cakray.
XKyprizinren JKYMBICTAP/IBIH
HOTHKENepi OoiibIHIIA ecernTi
KyXKaTTaMaHbl ~ KaubimTacTelpy. A
TnaijananynblIapbIHbIH (Kyitermik
OKIMILILIEePiHiH) KOJI KETKI3yiH
6ackapy. ANIapaTThIK-OaFaapIaMalIbIK
KEILICHHIH XKOHE 1ecre OaFaapiaMabiK
KaMTaMachI3 eTyaiH CaKTBIK
KOLIpMeCiH jkacay. OKIMIIUTK eTy
omictepi MeH KypalJapblH TaHjay,
KyMbIC  icTeyiH  Oakputay, AX
annapaTThIK-0aFJapIaMalibik

KEIIEHIHIH KYMBICBIH Tanaay. Onapjasl
maiijjana”ny MepcreKTHBaIaphlH HeTisre
ana OTBIPBII, arnmapaTTbK -
OafrapiamMasbIK KEIIEHIe jKoHE iiecre
OarapiaMayblK  KaMTaMachl3 — eTyre
KOMBLIATBIH TalanTap/sl Oaranay sKoHE
osipiney/ IlnaHupoBaHHe —yCTAHOBKH
ammapaTHO- NMPOrPAMMHOTO KOMILIEKca
U COHPOBOXKIAEMOrO  MPOrPAMMHOIO
obecriedcHNs. YCTaHOBKA U YIIpaBJICHHE
pecypcamMH anmapaTHOTO OOeCIeUeHHs
HUC. VYcraHOBKa  CHCTEMHOTO |
[PHKIIaTHOTO MIPOrPaMMHOTO
obecrieueHns. YCTaHOBKa, OOHOBJICHHE
u KOH(UTypUpOBaHUE
CONPOBOK/IAEMOT0 TPOrPaMMHOTO
obecreueHusI. BeisiBieHue,
[POTHO3HPOBAHHE, aHam3 u
ycTpaHeHue mpobnem B padore
anmapaTHO- NMPOrPaMMHOTO KOMILIEKca
U COHPOBOXIAEMOrO  MPOrPAMMHOIO
obecreyeHusL. Konrpons paboTsI
PO PAMMHOTO obecredeHus.
Cobmonenne nomurtuku Wb B
OpraHM3alyy. DopmupoBaHUEe




OTYETHOMH JIOKyMEHTAIUH o
pe3ynbTaTaM IPOBEAEHHBIX  PaboT.
YnpapiieHHe JOCTYIOM I0JIb30BaTeNei
(cuctemHbIx agmuHucTpaTtopoB) MC.

Brinonnenne PE3EpBHOTO
KOIUPOBAHHS annapaTHo-
MIPOrpaMMHOI0 KOMILIEKCa u
COIIPOBOKAAEMOTO TIPOrPaMMHOTO

obecrieueHus. Bpibop  MeToauku U
CPE/ICTB aIMHHUCTPUPOBAHHS, KOHTPOJIS
(YHKIMOHUPOBAHHS, aHANIN3a PabOTHI
aInmnapaTHO-NPOrPaMMHOTO  KOMILIEKCA
UC. Ouenka u BbIpaboTka TpeOOBaHHI
K arnmapatHo- MIPOrPaMMHOMY
KOMIUISKCY U COHPOBOXIAEMOMY
HPOrPaMMHOI0 OOECIICUECHHS, HCXOMS U3
HEPCIEeKTHB X MCIIOIb30BaHHUS

Enb6ex  ¢ynkumsicet/  Tpynosas
ynkuus 3.

Barapnamaisik JKacaKTaMaHbI
naiijananynbLUIap sl Konpay/
Tonnepxka [10JIb30BaTeNeH

MPOrPaMMHOTO 00ECTICUSHHS

Barnapiaamansik JKacaKTamara
KOMBUIATBIH TananTap, OaraapliaMalbiK
JKacaKTaMaHBIH (DYHKIMOHAIABIFBL,
IOHJIK caja KoHe OarjapraMaibiK
JKacakKTama KOJIJIAUTBIH Ou3Hec-
rpouecrep. [Taiinananymsinapabig
OTIHIIITEePiH ecernke ATy bl
YABIMIACTBIPYIBIH ~ SAICTepi  MeH
Kypaiaapsl. TexHUKAIBIK
Ky)KaTTaMaHbl 93ipiiey JKoHe pecimuaey
CTaHIapTTapsy/ TpeGoBanwms K
TPOrPaMMHOMY obecIedeHHIo,
(YHKIMOHABHOCTH MPOrPaMMHOTO
obecriedeHus, MPEeIMETHYI0 001acTh U
OM3HEC-TIPOIIECCHl,  OJUIEPIKHBACMBIX
MIPOTrPaMMHBIM obecrieueHueM.
MeToauKM U CPEICTBA OpraHU3ALUU
ydeta  oOpameHnii — Toib30BaTeNei.
CrangapTsl pa3paboTku U oopmIIeHHs
TEXHHYECKOIl JOKYMEHTAIH

Barmapnamaibix JKacaKTaMaHbl
naiananybUIapIbIH JKHI Ke3[IeCeTiH
cypakrapsl OOWbIHIIA OiiM  KOPBIH
Kypy. barmapmamansik KamTamachi3
etyni cyitemenzey GoiibIHIIIA
KBI3METTEp/iH  CallachlH  JKaKcapTy
JKOHIH/ET] ic-IIapanapasl iCKe achIpy.

barmapnaMaiblk  KaMTamachl3 €Tyl
nmaiijamany — Mocenenepi  OolbIHIIA
KyKaTTamagap  MEH  aKIapaTTbIK
MaTtepuaniapabt azipaey.
barmapiamanbik KacaKrama
Haiijanany nblUIapbIHBIH

CYpaHBICTapblH ~ ©HAEY  MpOLECiH
6ackapy. barmapmamabik
JKacaKTaMaHbl  TaiijagaHyIIbuIapaaH
TYCKEH oTiHIITEP 1 Tanaay.
barmapiamanbik JKacaKTaMaHBbI
MO/IepHH3ALHsIIAY JKOHE
Moudukanmsay OoiibIHIIIa
OarmapramMabIK KacaKTama

Mai1aaHy IBUIAPbIHBIH, YCBIHBICTAPhIH
tangay/ Cosnanue 0asbl 3HAHWE 10
Hanboee YacTBIM BOIIPOCaM
MoJIb30BaTeNnen TIPOrpaMMHOTO
obecrnieueHus. Peanusais MeponpusThit
10 YJIYy4YIICHHIO KadecTBa YCIyr MO

COIMPOBOK/ICHUIO MIPOrPaMMHOTO
obecredeHusI. Pazpabotka
JOKYMEHTalud © HH(OPMAIIMOHHBIX
MaTepHaIOB o BOIPOCaM
9KCIUTyaTalluK MIPOrPaMMHOTO

obecriedeHns. YIIPaBICHAE TPOIECCOM
00paboTKK  3ampOCOB IOJIb30BATENCH
MPOTPAMMHOT0 ~ O0ECTICUEHUs.  AHAIIN3
obparneHni, TIOCTYTIHBIIHX or
HONIb30BaTenei TIPOrPAMMHOTO
obecrieueHUs.  AHAIM3  NPEATIOKESHUM




THoJIb30BaTeneit HPOrPaMMHOIO
obecrieueHUss MO MOJAEPHU3ALMU U
MoauUKALHU TIPOrPAMMHOTO
obecrieyeHus
Enoex pynkuuscol/ TpynoBas | barnapnamaisix JkacakTamara | barnapmamaibik ’KacaKTama
dynkuus 4. KOWBUIATBIH TajanTap, OarJapiaMaiblK | JKYMBICBIHIAFbl MOceJeNeplai oiHarty.
Barpmapiamansik ’KacaKTaAMaHBbIH | JKacaKTaMaHBIH ¢dyHKIMOHANABFEL, | Barmapnamansik )KacaKrama
Mocenenepi MeH e3repicTepiH Tanmay/ | IOMeH JKOHE Ou3Hec-TpolecTep | MKYMBICHIHAAFBI npobaeManapabH
Amnanmu3 mpoOieM W U3MEHEHMH | OaraapramaiibIK JKacakrama. | cebenTepiH AHBIKTAY. Inecnie
IPOTrPaMMHOT0 00eCTIeUeHIs barmapnamanbIk jkacakTaMaHbl Konpay | barmapmamansik JKacaKTamara
CTaHAAPTTApBI, onicrepi MEH | eHTi3UIreH esrepicTepai Tanmay. limecrne
Kypangapsl. YibiMasl Oencenai konpay | OGarmapiaMaiblk JKacaKTaMaHbIH
TyxeipeiMaaMacsl.  AXK  anmapatThiK- | KYMBICBIHA TybIHAANTBIH Macenenepai
OarapaaManblK KeNIeHIHIH KypaMmbl. | Tanpay. barmapmamanslk KaMTamachl3
Barnapnamanbix JKacaKTaMaHbl | eTyxi OHTaWIaHBIPY OOBIHIIIA
Oackapy, Oakpuiay, KOHOHUIYpauMsay | HYCKAyJbIKTapZbl, PErjJaMeHTTEp MeEH
JKoHE JkaHapTy oaictepi. b, JIb cypay | ychIHBICTApab aziprey/
Tinzepi. AK omicrepi meH | Bocmpoussenenue mpobiem B pabote
MPUHIMANTEPI. Barnapnamansik | mporpaMMHOro o0becrieueHust.
KaMTaMachl3 €Ty JKYMBICTapblH Tannay | BrlsBieHne NpuYMH BO3HUKHOBEHUS
omictepi MeH Kypanmapbl/ TpeGoBauusi | mpobmeM B paboTe MPOrPaMMHOIO
K MIPOrPaMMHOMY obecrieueHnto, | obecrieyeHus.  AHaMUM3 — M3MEHEHHH
(DYHKIHMOHAIBHOCTH MPOrPaMMHOTIO | BHOCHMBIX B COIPOBOJKIaeMOE
oOecrieyeHust, MPEAMETHYI0 O0JIaCTh M | NpPOrpaMMHOE — OOCCIeYeHHe.  AHaM3
OM3HEC-TIPOLIECCHl,  IOJICP)KUBAEMBIX | MPOOJIEM BO3HHUKAIOIMX B  pabore
HPOrPaMMHOTO ofecrieueHns. | COIPOBOKAAEMOTO TIPOTr PAMMHOTO
CraHgapTel, MeTOAbl M  cpeacTBa | oOecriedeHus. Pa3zpaboTka HMHCTPYKLMH,
COMPOBOK/ICHUS MPOTPAMMHOIO | PErJIaMEHTOB W NPEUIOKECHUH IO
obecriedeHys. Konmenmmio | ontuMu3amuy  paboOTHl  IPOrPaMMHOTO
HPOAKTUBHOM HOJUICPXKKH | OOECIIeUeHHSL.
opranmsarmu.  CocraB  ammapaTHO-
MPOrpaMMHOI0 KOMILJIEKCA HC.
Merto/pl aIMUHHCTPUPOBAHHS,
MOHHTOpPHMHIa pabOThl, HACTPOHKH N
O0OHOBJIEHHUS COIPOBO’KIAEMOTO
nporpaMMHOro obecrneyenus. bJ1, s3b1Ku
3anpocoB K BJI. Metosabl ¥ NpUHIKIIBI
Wb. MeTons! n cpesicTBa aHaM3a paboT
TIPOTrPaMMHOTO 00ECTICYEHHS
Enbex  ¢ynkumsicel/  TpyaoBas | AnnaparTeiK-OarnapriamMaibikK Barnmapnamanblk KacakTaMaHbl KaHA
¢yHnxnus 5. KelleHHiH Kypambl. JKyMbICTHI Oackapy | oprara Kewripyni MOJZICIIBJIEY .
Barmapnamanblk jkacakTaMaHbl JKaHa | JKOHE OakpLIay smictepi, | [lepekrepai MyparaTray. ANNapaTThIK -
opTara Keuripy, Oarapnamanslk | OarJapiamMalibik JKacaKTaMaHbl | OaraapiaMaibIK KEIIeH/i,
JKacaKTaMaHbl MaiiaaHyiaH meiFapy/ | TeHumey. @OYHKIMOHAIABUIBIK JkoHe | OarmapiaMaiblk KaMTaMachl3 eTyMeH
Tlepenoc mporpammuoro obecriedenus B | Oackapy omicrepi, [1b mapamerpnepi. | Oipre — KypeTiH  JKyHeNliK  JKoHE
HOBYIO cpely, CHATHE mnporpaMMHOro | backapyaplH (yHKIMOHAIIBIFEI MEH | KOJZAHOAIbI GarapIamMabiK
o0ecriedeHs ¢ IKCIUTYaTaluy axicrepi, KyHemik JKOHE | KaMTaMachl3s eTyAi OpHATy JKoHE
MaMaHJAHJBIPBUIFaH OargapiaManslk | Oanray. JKaHa oprara KeIIKESHHEH
skacakTaManbl TeHumey. JIb cakTelk | KeiiH OaFjapiamanblK JKacaKTaMaHBIH

KOLIIPMECIH Kkacay »JKOHE KalIlblHa
KeNTipy oficTepi MeH Kypaigapsbl.
Backapy smicrepi, JKYMBIC
MOHHTOPHHTI, TEHIIEY, >XOoHE ijecre
OargapraManblK — KaMTaMachl3 — eTyni
skaHapty. JIb, b cypay Timgepi. AK

KYMBIC KOPCETKIIITEPiH TeKcepy JKOHE
Tanzay. barnapiaaManbIk jkacaKTaMaHbl
JKaHAa OpTaFa KeIIipy TaJanTapbl MeH
IIeKTeyJIepiH Tanjay. barmapnamansik
JKacaKTaMaHbl JKaHa OpTaFa KeUTipyi
JKOCTIapIay. bar1apaamansIK




onictepi MeH NPHHLIANTEPI.
barnapnamanay Heri3nepi,
Garqapiamanay Tinzgepi.

Barnapnamanslk jkacakTaMaHbl Tajiiay
omicrepi MeH Kypangapel/ CocTaB
aInmnapaTHO-NPOrPAMMHOTIO  KOMILIEKCA.
MeToabl  aAMUHUCTPUPOBAHUS U
MOHHUTOPHHIa  paboTH, HACTPOHKU
MIPOrPaMMHOT0 o0ecrieueHus1.
@DyHKIMOHANBHBIE BO3MOXXHOCTH U
METOBI aJIMHHHCTPUPOBAHHUS,
Hactpoiiku  BJl.  DyHKIMOHAJIbHbBIE
BO3MOXHOCTH u METO/IbI
aJIMUHHCTPUPOBAHHUS, HaCTPOHKU
CHCTEMHOTO0 M CIELUAIU3UPOBAHHOTO
MPOrPaMMHOr0 odecreyeHust. MeTonsl 1
CpeICTBAa PE3EPBHOIO KOIHPOBAHUS U

BOCCTaHOBJICHUS BJ1. MeTopl
aJIMUHUCTPUPOBAHHS,  MOHHTOPHHTA
paboThl, HACTPOWKH, M OOHOBIICHUS
COMPOBOKIAEMOTO MPOrPAMMHOTO

obecnieueHust. BJl, s3bIKM 3ampocoB K
bJI. Metonsr u npuHnuns! 11b. OcHOBBI

IIPOrpaMMHUPOBAHHUS, SI3BIKH
IIPOrpaMMHUPOBAHHUS. Mertonsl u
cpencTsa aHanm3a paboThI

MIPOrPaMMHOIO 0OECTICYEHHS.

’KacaKTaMaHbIH TnaitgananyiaH
IIbFapyFa  JaWBIHOBIFBIH  TEKCepy.
barnapiamabik JKacaKTaMaHBbI
naigananynaxn LIBIFapy.
barmapnamaisix JKacaKTaMaHbl
naiijanaHy/laH  IIBIFAPY  KOCMApbIH

aziprey xoHe kenicy/ MoaenupoBanue
HePEeHOCca MPOrPaMMHOrO 00eCTIeUeHHs B

HOBYIO cpeny. ApXUBHpPOBaHHE
JIaHHBIX. YCTaHOBKAa M  HACTpOMKa
anmapaTHO- MPOrPaMMHOI0 KOMILIEKCa,
CHCTEMHOI'O u HPUKIIATHOTO
MIPOrPaMMHOT0 obecrieueHus,
COTIPOBO’KIAEMOTO TIPOrPAMMHOTO
obecrieueHus. IlpoBepka W aHamM3
nokasateiaeil paboThl  HPOrpaMMHOIO

obecriedyeHns 1ocie MePeHoca B HOBYIO
cpeny. AHamu3  TpeOoBaHMH U
OrpaHUYCHUH IEPEeHOCa MPOrPaMMHOIO
obecriedeHnss B HOBYIO  CpEmy.
[MnanupoBanue nepeHoca
HPOrPaMMHOIO  OOCCICUYCHHST B HOBYIO
cpeny. IIpoBepxa TOTOBHOCTH
HPOrPaMMHOT0 OOECIICUCHHS K CHATHIO C
sKcrutyatauud. CHATHE HpOrpaMMHOIO
obecrieyeHus c 9KCILTyaTaIH.
Pa3zpaboTka u corylacopaHue IIIaHa
CHSTHS TPOrPAMMHOTO OOCCIICYCHUs C

SKCIUTyaTalH.
Enbex  ¢ynxkumsicet/  Tpynosas | Cranpaprrap, inecne Oarmapnamansik | AKT caJlachIH/IaFbl KaCIOpBIH
dynxuus 6. KaMTaMachI3 ety Oeuirinze. | cascatelH  a3iprey.  barmapnamanbix
barmapmamanelk  KamTamacel3  eryai | barmapmamansik JKacaKTaMaHbl | KaMTaMachl3 eTyni cyitemenzey
cydiemenzey — KbI3METIH  JaMbITYAbl | Tallay[blH 3aMaHaydm ojicTepi MeH | OOWBIHIIA JKaHA  TEXHOJOTHSIIAPABI
Oackapy/  Ymopasnenwe — pasButeeM | Kypammapsl/ CraHmapTel, B YaCTH | 3€pAeliey JKOHE MpPAKTHKaFa eHTI3y.
CITyKOBI COTPOBOK/ICHUS | COIPOBOXKIAEMOTO mporpaMMHOro | barnmapnamanblk  KaMTamachl3  eTyxi
MPOrPaMMHOTO OOECTICYEHHS obecnieueHnst. CoBpeMEHHBIE METO/BI U | cylemenzey perinamMeHTTepiH,

cpencTBa aHanm3a paboThl | cascaTblH, KarujaJapslH  o3ipney/

PO PaMMHOT'0 00€CTIEUECHNS.

Pa3paboTka TOJNHTHKH NPEINPUITHSI
B obmactu UWKT. MW3syyenune u
BHEPCHHE B  NPAKTHKY  HOBBIX
TEXHOJOTHH 1O  CONPOBOXKICHHIO
TIPOrPAMMHOTO o0becrieueHust.
Pazpabotka pETJIaMEHTOB,
MOJIUTUKH, TPaBUI CONPOBOXKICHUS
TIPOTPAMMHOTO 00ECTICYEHHSI.




«6B06104 Computer science» 0ijim 0epy 0arnapaaMachl 00MbIHIIA OKBITY HITHKeJIePiHiH

«baraapaamMajabIK KaMTaMaHbI 33ipJjey» KIciOn cTaHIapThIMEH apaKaTbIHACHI
CooTHeceHHe pe3yILTATOB 00yUeHH 110 00pa3oBaTeIbHOI nMporpamme «6B06104 Computer sciencex»
¢ [IpodeccnonanbubiM cTangapToM «Pa3zpadoTka nporpaMMHOro odecrneveHusn

KO9CIBHU KAPTACBI: «barnapiaamaJbIkK xkacakrama kacaymbl», CBI 6 nenreiii — bakanaspuar
KAPTOYKA MNPO®ECCHUMN: «Pa3paboTunk nporpaMMHOro odecredyenus», 6 ypopenr OPK — bakanaspuar

KC enbex ¢pyHknusiiapbl/
Tpynossle ¢pynknun IIC

Binim / 3nanust

Biaikrinik, narabuiap/
YMenusi, HaBbIKH

JInunoctabie komnerenuun (IC) / Keke
Ky3sIperTidikrep (KC)

ON

OH3 Tuimai anmropuTMaepi acay KOHE Olapasl
HKYMBIC icTeHTIH OarmapiaMasblK — KOJKa
TYPJICHIIPY.

PO3 Pa3pabarbiBath d)(EeKTHBHBIE AITOPUTMBI U
peoOpa3oBHIBaTh nx B paboTarommit
MIPOrpaMMHBII KOJI.

OH4 @OyHKUMOHANABUIBIK, CEHIMIUTIK  YKOHE

Kayilci3ik TamanTapslH eCKepe OTBIPHIIN, Kypaesi

OarapiaMasbIK OHIMAEp/I Kacay.

PO4  Co3pmaBarh  CIIOXKHBIE — HPOrpaMMHbIE
HPOYKTHI c y4eToM TpeGoBaHHit
(YHKIHMOHAIBHOCTH, HaJIeHOCTH u
6e30M1acHOCTH.

OH10 Ex taimMai xoHe MTHHOBALUSIIBIK,

HIemiMAepIl TaHAay YLIIH KYPAETi TEXHUKAIIBIK

JKOHE aKIapaTTHIK MIHIETTEP I Taaay
JIaFJbpUIapbiHa ue 0oIy.
PO10 VimeTh HaBBIKK aHAJIN3a CIIOKHBIX

TEXHUYCCKUX U I/IHCI)OpMaLII/IOHHBIX 3aga4 st

BbIOOpa Harboee 3PHEKTHBHBIX U
MHHOBAIlHOHHBIX PEIICHUH.

Endex ynxuuscsy/ TpynoBas
¢ynxnus 1.

Barnapiaamainblk skacakTaMaHbl 33ipiiey
npouecin  maibipay/  [loaroroBka

mporecca pa3pabOTKH  MPOrpaMMHOTO
obecrieueHust

Barmapnamanslk ~ KamMTamachl3  eTyni
o3ipyiey OOMBIHINA MOHIIK cajla JKOHE
Kobanay-TeX HUKaJIbIK KyKaTTama.
BarmapnamainslK jKacakTaMaHbl d3ipiey
mpouectepi  (CTaHmaprTap, — ouictep,
Kypajgap, CeHIMIUTIK ITeH Kayinci3aikTi

BarmapnamainbIK JKacakTaMaHbl o3ipiey
MPOLICCTEPiHIH ~ OpPEKETTepiH  Tajay.
BarmapnamainbIK JKacakTaMaHbl o3ipiey
YIIH CTaHIapTTapAbL, omictepai,
Oarapiamanay TULAEpIHIH KypanaapbiH
TaHmay. barmapmaManbik KamMTamachi3

Koca aifaHma, OapiblK TamanTapAbl | €Tyl — o3ipieyaiH  jkobamay — KOHE
azipieyre HKOHE OlmikTiNiKKe | MaiijanaHy KykaTTaMacblH d3ipiey/
0aiiIaHbICThI apekerTep MeH | AHanu3 JeUCTBUI MIPOLIECCOB
mingerremenep)/ [lpenqmernass obmacte | pazpaboTku MPOrPaMMHOTO
u IIPOEKTHO-TEXHHYeCKast | obecmedeHus. BwiOOop  cTaHZapTOB,
JOKYMEHTaLus o pa3paboTKe | METOAOB, HHCTPYMEHTapHU  SA3BIKOB
MPOTrPaMMHOTO oOecrieueHus. | MPOrPaMMUPOBAHUA A Pa3pabOTKu
IMpomnecckl pa3pabOTKM MPOrPaMMHOTO | TPOTPaMMHOTO o0ecIIeueHusI.
oOecrieuenust  (ctaHmapTel, MeTonsl, | Paspaborka MPOEKTHO "
HMHCTPYMEHTAJIbHbIE CPEACTBA, ACHCTBUS | HKCILTyaTallHOHHOM JIOKYMEHTaLlH1
u  00s3aTeNbCTBA,  CBS3aHHBIE € | pa3pabOTKH IIPOrPaMMHOTO
pa3paboTkoii ¥ KBanupuKaimeil Bcex | obecredeHus..
TpeOOBaHUii, BKIIOYAs HAAEKHOCTb U
3alIMIIEHHOCTH).
Enoex ynxuuscsr/ TpynoBasi | BarnapnamanbiK skacakTamansl a3ipney | barmapmamanbik JKacaKTaMmara
ynxnus 2. omicTemenepi  JkoHe  OarmapiaManiay | KOWBUIATBIH TallaNTapAbl iCKe achIpy
bar napnamansik JKacaKkTaMara | TEXHOJIOTHsIaphl. barmapnaManblK | MYMKiHAIKTEpiH Tanjay.
KOMBUIATBIH ~ Talantapipl  Taujgay/ | jkacakrama HKOHE oHblH | barmapmamanblk — KaMTamachl3 — eTyAi
AnHanu3 TpeOOBaHMI K MPOrpaMMHOMY | (YHKIIMOHANIBIFBI. Barnmapnamanslk | o3ipyney — OoiblHIIA — TaraibIHIAIFaH
o0becIeueH 0 KaMTaMachl3 eTyre KOWBUIATBIH | MIiHIETTEp WICHOEpiHJIEe TananTapibl
TananTapJblH ~ Typiaepi  (meHreinepi | icke achIpyIbIH YaKbITBI MEH €HOeK
OolbIHIIA, CHUMaThI OOMbIHIIA). | CHIABIMIBUIBIFBIH OaraiayJpl SKYprisy.
barapnamabik ’Kacakramara | barmaprmamanslk — KaMTamachl3 — eTyre
KOWBIIATBIH ~ TalamTapAbl  AHBIKTAy | KOUBUIATHIH TalamTapAbl iCKe achIpy
omictepi. JIb xobanay koHe MaiifanaHy | HycKamapbiH d3ipiey. barmapmamansik
ozictemMeniepi MEH TEXHOJOTHsIAphI/ | jKacaKTamMara KOMBUIATBIH TallalTapiIblH
Mertononoruu pa3paboOTKH | OpBIHAATYBIH Tangay/ Ananuz
IIPOrPaMMHOTO o0ecTeueHus U | BO3MOXHOCTEH peanus3anuu TpeOoBaHHI
TEXHOJIOTUH NPOrpaMMHUPOBAHUS. | K MPOrpaMMHOMY  O0OECIICUCHHIO.
IIporpammHoe oOecrieuenne u  ero | IlpoBeneHune  OLEHKM  BpeMEHH H
(GyHKIHOHATBHBIC BO3MOXKHOCTH. BHABL | TpyIOeMKOCTH peanu3aniuu TpeOOoBaHUII
TpeOoBaHNUi K NPOrpaMMHOMY | B paMKaX Ha3Ha4YeHHBIX 3agad Mo
obecreuennio (0 ypoBHAM, 10 | pa3paboTke IIPOrPaMMHOTO
xapakTepy).  Metonsl  BbIABICHHUS | obecmedeHHs. BrIpaboTka BapHaHTOB

YibIMIacThIpyIbUIBIK, —OacTaMallbUIAbIK,
3efiHAUIIK, JKayalKepIIUIK, TOPTINTLIIK,
OpPBIHJAYIIBUIBIK, AHAJINTUKAIBIK OWIay,
JKOCIapiay, —IIelmliM —KaObligay, —ChIHH
Tanjay, HOTIXKere OaraapiaHy, KociOu
TeHrei i KeTepyre yYMTBLTY/
OpraHnu30BaHHOCTb, MHHULMaTHBHOCTb,
BHHMATEJIbHOCTb, OTBETCTBEHHOCTb,
JIMCLUIUIMHAPOBAHHOCTb,
UCHOJHHUTEIBHOCTD,

MBILUICHHE,  IUIAHUPOBAHHE,  IIPUHSTHE
peleHus, KPUTHYECKHI aHasms3,
OpHEHTAlMsl Ha Pe3ysbTaT, CTPEMIICHHE K
MIOBBIIIECHHIO NPO(ECCHOHATBEHOTO YPOBHSL.

AHAJIMTHYCCKOC




TpeGoBaHUI K IPOrpaMMHOMY | peau3aluu TpeboBaHMit K
00€eCTIeueHHIO. Mertononoruu U | IporpaMMHOMY oOOecredeHHIo. AHanmu3
TEXHOJIOTHU MIPOEKTUPOBAHUS U | UCIIOJHEHHS TpeOoBaHUI K
ucnosb3oBanus bJ1. IIPOrpaMMHOMY 00€CIIeUEHHIO.
Enoex ynxuuscsr/ TpynoBas | barmapnamainsix ’kKacakTama meH | barmapmamanbik ’KacaKTaMaHbI
ynxnus 3. GarIapaamManbik untepdeiicTepai | jxobamayaplH  HEri3ri HOPUHUMITEPiH
barmapnamaisix JKacakTaMaHbl | jxobanay omicTepi MeH Kypannapbl. /1B | Tapnmay »xoHe KonmaHy. barmapaamansik
skobanay/ ITpoextupoBanne | xobamay omicTepi MeH Kypaljapbl. | jKacaKTaMaHBIH  KYPBUIBIMBIH  JKOHE
IPOrpaMMHOI0 00ecIeueHust Barnapnamaisi ’KACaKTaMaHbIH | OHBIH  KOMIIOHCHTTEpIHIH  KypaMblH
OyHKIMOHANAB  XKOHE  TEXHUKAJbIK | AHBIKTAHTHIH OarjapIaMasIK
Iu3aiiHbl. barnmapaamanslk Jkacakrama | jkacaKTaMara KOMBUIATHIH TallallTapibl
apXUTEKTYypachlH Kypy MNPHHIMOTEPI | apXUTEKTypara TYPJICHIIPY.
men Typuepi. AK omictepi Mmen | barmapmamanbik KacaKTama MeEH
npuHOUNTepi/ MeTompl M CpeicTBa | MoliMeTTep 0a3aChIHBIH
MIPOEKTUPOBAHUS MPOrpaMMHOrO | OargapiiaMalbiK unrepdeiicrepin
obecrieueHust u HPOrpaMMHBIX | a3ipiey HKOHE Ky’KaTTay.
nHTepdeiicoB. Mertoxsl u cpexncrBa | barmapmamanbik JKacaKTaMaHBIH
npoektupoBanus bJl. @yHkuuoHanbHOe | maljanaHybl KY’KaTTaMaChIHbIH
u TeXHUUECKOe IIPOEKTUPOBAHKE | aJIbIH-asa HYCKACBhIH xKacay.
MIPOrPaMMHOI0 obecrieuenys. | barmapiaamansik JKacaKTama
IpuHiMnbel ¥ BHABI  HOCTPOCHHUS | KOMIIOHEHTTEPIHIH CHIIATTaMachl JKOHE
APXUTEKTYpPbI IPOrpaMMHOIO | ONIApIbIH AapachbIHAAFel HHTepdeiicTep,
obecrieueHust. MeTonpl W TNPHHIMIEL | OJNapAbl  KeHiHIpeK  KoATay — JKOHe
Ub. Tecriney YLIiH. XKyprizinren
JKYMBICTApABIH HOTIKeNepi OoMbIHIIA
ecenTi KyKaTTaMaHbl KaJIBIITacTHIpy/
BbibOp W TIpUMEHEHHE OCHOBHBIX
IPUHIUIIOB MPOEKTUPOBAHHS
IIPOTPaMMHOTO o0ecIIeueHusI.
Tpanchopmanus TpeboBaHU K
MIPOrPaMMHOMY ofecrieueHnIo B
ApXUTEKTYpY, omnpeernsIomast
CTPYKTYpy NIPOTPAMMHOT0 00eCIeUeHHUs
U COCTaB ero KOMIIOHEHTOB. Pa3paboTka
U JOKyMEHTHPOBaHWE HPOTPaMMHBIX
uHTepdeicon MPOrpaMMHOTO
obecrieuennss u  bBJI.  Paspabotka
IpeIBApUTEIILHON BEPCHU
0JIb30BATEIbCKOM JIOKYMEHTaLlH1
MIPOrpaMMHOTO obecrieyeHus.
Omnucanne KOMITOHEHTOB
MIPOrPaMMHOTO oOecrieueHus u
uHTep(ecoB MEXAy HHMH, UL HX
TOCIIE Y FOIIETO KOJJMPOBAHHUS "
TECTHPOBAHUSL. ®dopmupoBaHue
OTYETHOH JIOKyMEHTaIluH o
pe3yJIbTaTaM NPOBEICHHBIX padoT.
Enoex ynxuuscsr/ Tpynosas | Jlepexrep KYPBUIBIMBI, onapnael | Barnmapmamanblk KamMTamachl3  €TYIIH
dyuxuus 4. Oarmapiamanay — TULiepiHiH — OipiHzme | Oargapiamalbik KOJIBIH JKeHEY 1
barnapnamaisix JKacakTaMaHbl | JKy3ere aceIpy epeKIIeNiKTepi. | XKy3ere aceIpy. barnapnamainsix
Oarmapiamanay JKOHE Tectiney/ | Anropurmuaepai KYPYIbIH JKOHE | JKacaKTaMaHBIH OacTankel KOIBIH

IIporpaMMupoBaHHe ¥ TECTHPOBAHUE

Tanay/AblH 3aMaHayH dAiCTepi, COHAAN-

TECTiJIey XoHE Tanaay. barmapiaamainbik

IPOrPaMMHOTO 00ECIICUCHHUS aK OJapIblH KYpHCTUIriH Oaranay | jkacaKTaMaHbBIH OarjapiiaMaiblK KOJIBIH
omicTepi. barnapnamanay TUTHIH | KaXeTTi cama KpUTepHuiinepine
Kypangapbl  JkoHe  OarjapiaMaiblK | COHKECTIriH Oarainay. JHepexrep




KaMTaMachl3 eTyIi 93ipiey MpOLECiHiH
KOIl aFbIH[BI (KOIl TAlCHIPMaHBI) iCKe
acelpy epekiuernikrepi. barmapnamanay
tingepi. barmapnamanblk kacakrama
HYCKACBHIHBIH ~ OaKplmay KyienepiHig
XKyMbIC HpuHIMnTepi. barmapiamaibik
KacaKTaMaHbl ~ OHTAIJIBl  MOMYNBJIIK
TecTiney i KYpy MIPUHIHITEP1/
CTpyKTypbl JaHHBIX, OCOOEHHOCTH HX
pealm3alMi B OJHOM U3  S3BIKOB
[IPOrpaMMHPOBAHUS. CoBpeMeHHbIe
METOJbl  IOCTPOCHUS W  aHaIn3a
AITOPUTMOB, a TAK)XXE METOJOB OLICHKH

KYPBUIBIMAAPbIH ~ OHTAIJIBl  TaHAayabl
Kysere aceIpy. Barmapnamanay
TUNAEpiHAE ~ TanchlpMaiapibl  iCKe
acelpy, 93ipiey KypajJgapbiH Oamray,
OarmapiamManblk  KaMTaMachl3 eTYIiH
Oar JapiamMabiK KOJIBIH Kapay.
barnapiamabik JKacaKTaMaHbIH
HYCKalapelH  Oackapy  JKyHenepiHiH
OipiH  opHaTy JKOHE  MHaiijanaHy.
barapnamaiibIk jkacakTama KOJbl YILIiH
MOYJIbAIK TecTineyni KYpY.
barnapiamabik JKacaKTaMaHbIH
Gactankpl KOIbIH Tangay. JKyprizinrexn

nx cnoxHoctH. CpencrBa  s3bIKa | JKYMBICTapJbIH HOTIDKENEpl OoHbIHIIA
[POrpaMMHUpPOBaHUA M CHeUu(MKH | eCenTi KyKaTTaMaHbl KaJbIITacThIPy/
peanusanuu MHOronotouHoctTH | OcyliecTBieHHe OTIIAJKH
(MHOT03a1a9HOCTH) mporiecca | MPOrpaMMHOTO  KoJa IIPOrPaMMHOTO
paspabotku MPOrpaMMHOro | oOecreyeHus. Ocy1ecTBieHne
obecreueHus. SI3bIKM | TECTHPOBAHUS u aHaIIM3
IIPOrpaMMHUpOBaHusl. [IpuHIMIBI paboT | MPOU3BOIUTEIEHOCTH HCXOHOTO
cucTeM KOHTPOJIS BEpCUH | MPOrPaMMHOIO KOJAa IPOrPaMMHOIO
MPOrPaMMHOT0 obecrieuenusi. | obecrnieueHus. OLEHKA IMPOrPaMMHOTO
ITpyHIMIB TOCTPOSHUSI ONTHUMAJIBHOTO | KOJAa IPOrPaMMHOTO OOecCIeueHus Ha
MOZYJIBHOTO TECTHPOBAHUs | COOTBETCTBUE TPeOyEeMbIM KPHTEPUIM
MPOrPaMMHOI0 00ECIICUEHHSI. KayecTBa. Ocy1ecTBieHne
ONTHMANBHEIX ~ BBIOOPOB  CTPYKTYp
IaHHBIX. Peamusanus 3amay Ha s3BIKax
NIPOrpaMMHUPOBAHMUS, HacTpoHKa
CpEeACTB  pa3paboTKH,  TPOBEICHHE
IPOCMOTPOB  MPOTPaMMHOTO  KoJa
MIPOrpaMMHOTO obecrieyeHus.
Hacrpoiika ¥ UCTIOJIB30BAaHNUE OAHON M3
CUCTEM KOHTPOJISt BepcHii
nporpaMMmHoro odecrniedeHus. Cosnanue
MOJYJIEHOTO TECTHPOBaHHUS UL
IPOrPaMMHOIO  KOJa IIPOrPaMMHOTO
obecrieueHus. Amnanus HMCXOHOTO
IPOTPaMMHOr0  KOJa IPOrPaMMHOTO
obecrieueHus. dopmuposanue
OTYETHOH JIOKyMEHTalluH o
pe3yJIbTaTaM NPOBECHHBIX padoT.
Enoex ynxuuscsr/ TpynoBas | JIb cxemanapsid sxobanay npuHumnTepi, | barmapnamanbik MOJYJIBJIEP MeH
¢yuxuus 5. cypassicTapabl oHTainanaelpy, JKBX | Oarmapmamansik KacakTama
barmapnamanbelk  MOIyJbAep MEH | JepeKTepiH cakTay  JKOHE  OKy | KOMIIOHEHTTEepiH KYpAacThIpy
OarapiamaibiK KacakTama | (TpaH3akUusUIap, OKLIayJiay JeHreunepi, | mpouexypaitapbiH a3ipaey KOHE

KOMITOHEHTTEepiH OipikTipy/ HTerpamus | mHAEKCTED). ORM Kyitenepi. | oppiHmay. Jlepektepai Keuripy KoHE
TIPOTPaMMHBIX MOJZyJIel M KOMITOHEHTOB | barmapiamanblk — MOIylbaep — MeH | TYpieHAipy (TYpieHAipy) pacimuepin
MIPOTrPAMMHOT0 00eCIeYSHUS. OarapiIamMabIK JKacakTama | 93ipyey. bargaprmamanbslk KamMTamachi3
KOMITOHEHTTEpiH OipiKTipy Tocinaepi. | eTyniH JKYMBICKA KaOineTTinirin
Onepanusnbik KYHEHiH XKyMbIC | Oaramayzel kyprizy. Tuntik MomimerTep
NpUHIMNTEPT MeH (yHKUMOHANABIFEL | 0azachiH  kolamay, kypaem  SQL
barmapiamanblk  MOIYJIbAEP  MEH | CypayJaapbiH sipaey KOHE
OarnapiaMalbIK JKacakTama | OHTalIaHIbIPY. Coiikec ORM
KOMIIOHEHTTEpiH KYpacThIpy OficTepi | JKyHenmepiH TaHmay >XoHE IaiiganaHy.
MeH  Kypangapbl.  barmapmamaneik | Jb-men JKYMBIC icrey YIIiH




JKACAKTAMAHBIH  JKYMBICBIH  TEKCepy
omicrepi MeH Kypammapel. Timzmep,
yTUIMTAIap  JKOHE  Oarmapriamanay
opTtanapbl/ [IpUHIMIBI TPOSKTHPOBAHUS
cxem bJl, onTuMu3amuM 3ampocos,
XpaHeHus M ureHus JaHHbIX U3 CYB]]
(TpaHzakimu, YPOBHHU H30JISILIUH,
unzekcol). ORM-cuctemsl. [Togxomsr k
HHTErPUPOBAHUIO MIPOrPaMMHBIX
Mojyneit u KOMIIOHEHTOB
IIPOrPaMMHOTO o0ecTeueHHsI.
Ipunimnsl paboTsl ¥ QYHKIHOHAIBHBIE
Bo3MoxkHocTH OC. MetoJibl U cpencTBa

cOOpPKHM MPOrPaMMHBIX  MOAyJeH U
KOMIIOHEHTOB MIPOrPaMMHOTO
oOecrieuenusi. Mertoapl U cpencTa
MPOBEPKH paboTocriocoOHOCTH

MporpaMMHoro obecrieueHusi. SI3bIKH,
YTHIIUTBI U CPE/Ibl IPOrPAMMHPOBAHHSL.

¢dynkunonanapl a3ipaey/ Pazpabortka u

BBITIOJIHEHUE HIpoLIeyp cOopku
HPOrPaMMHBIX MOJZYJIEH U KOMIIOHECHTOB
MIPOrpaMMHOI0 obecrieyeHus.
PazpaboTka mpouenyp MHUTpanuud Hu
npeoOpa3oBaHus (KOHBepTalUH)
JIAHHBIX. TIpoBenenue OLICHKU
paboTocIocoOHOCTH IIPOrPaMMHOTO
obecreueHHsI. IpoexTuposanue
THUITOBBIX BA, pa3paboTka u

ontuMu3anus ciIoxkHex SQL 3ampocos.
BbIOOp M HCHOJIB30BAHHE TOAXOISAIIMX
ORM- CHCTEM. Pa3pabotka
¢ynxuuonana s pabots ¢ B/1.




Binxim 6epy 0araapaaceinbin Ma3myHbl/ Coaep:kanue odpa3oBaresibHoii nporpammsl/ Content of the educational program

KommonenT Kpenurrep KammracaTeim
.. KOMITETEHIIMSIAP
mukim (MK, oHHiH /Tosxion6exi y caHbl/ /
KOO, TK)/ OHHIH /TOKIPHOCHIH aTaybl [TonHIH KbICKaIIa Ma3MYHBI/ Kon-Bo (konrrTaps)
[{uk7, KOMIIOHEHT HanMeHOBAHNE AMCIHILIHHEI KpaTkoe onucanue AUCIUIUTHHEL/ KpeauTos/ PopmHpyemEIe
(OK, BK, KB)/ ./ Hpalfmm/ . Brief description of the discipline Number of KOMITCTCHIUTH
Name disciplines / practices ; (koms1)/
Cycle, component credits Formed competencies
(OK, VK, KV)
(codes)
XKBIT MK Kazaxctan Tapuxsl [Ton KazakcTaH Tapuxbl JaMybBIHBIH HETI3r1 Ke3eHIepiH Oily MeH TYCiHyai KepceTyre, 5 KK 4,
O0O/] OK azamM3aT KOFaMBIHBIH JTYHHEKY3LTIK-TapUXU JaMYbIHBIH JKaJITbl THapaTurMachIMeH KK 5,
GED MC TapuXd OTKEH OKWFaJap MeH KyOBUIBICTapabl  OaiaHBICTBIpYFa,  Kasipri KK 21
KazakcTaHHBIH Tapuxu yIepicrepi MEH KYOBUIBICTApBIH 3€PTTEYAE AHATMTHKAIIBIK
JKOHE aKCHOJIOTHSUIIBIK TajJay XKacay JaFAblIapblH MeHrepyre, KasakcTaH TapuXbIHBIH
Tapuxu KyOBUIBICTapbl MEH ITPOIIECTEPiHE CHIHM Oara Oepyre MyMKIHIIK Oepei.
Hcropust Kazaxcrana JlucnumimHa MOo3BOJSIET IEMOHCTPUPOBATh 3HAHWE M ITOHMMAHHE OCHOBHBIX 3TAIlOB
pasButus uctopun KazaxcTaHa, COOTHOCHTH SIBICHHS U COOBITHS HCTOPHYECKOTO
MPOILIOro ¢ o0mel mapaaurMoil BCeMHUPHO-UCTOPUUECKOTO Pa3BUTHS YEIIOBEUECKOTO
oOmiecTBa, BJIAJECTh HABBIKAMHU AHAIUTHYECKOI'O M aKCHOJOTMYECKOTO aHalu3a Mpu
H3yYeHHHM HCTOPUYECKHX IIPOIIECCOB M SBIEHHUI coBpeMeHHoro KasaxcraHa, naBath
KPUTHYECKYIO OLIEHKY HCTOPUYECKHUM SIBJICHUSIM M nporeccaM ucropun Kasaxcrana.
History of Kazakhstan The discipline allows students to demonstrate knowledge and understanding of the
main stages of the development of history of Kazakhstan, to correlate phenomena and
events of the historical past with the general paradigm of world-historical development
of human society, to possess analytical and axiological analysis skills when studying
historical processes and phenomena of modern Kazakhstan, to give a critical
assessment of historical phenomena and processes of history of Kazakhstan.
JKBIT MK dunocodus [Ton GiniM amymrsIapra OoamIak Kociou ic-opeKeT KOHTEKCTIHIE PIITOCO(PHS Typabl, 5 KK 1,
00/J1 OK OHBIH HeTI3ri OemiMIepi, Mocelenepi JKOHE OJapAbl 3epTTey OIiCTepi Typabl KK 2,
GED MC TYCIHIKTEpIi KaislmTacTeipaabl. [loH asceiHma OuriM amymeuiap (UIOCOpUSHBIH KK 12,
KOFaMBIK CaHAHBI JKaHFBIPTYJAFbl POJIiH TYCiHY *oHE Ka3ipri 3aMaHHBIH >kKahaHIBIK KK 21
MOcCeNieJIepiH  IIelly  KOHTEKCTiHAE  (QIIOCOQHAIBIK-TYHUSTaHBIMIBIK  JKOHE
SmicHAMAaITBIK MOICHUETTIH HeTi3/epiH 3epTTeH .
Ounocodus JucunnnmHa GopMupyeT y CTYIEHTOB IEJIOCTHOE IPEeACTaBIeHHEe 0 QrIocopun Kak
oco0oii popMe mo3HaHUS MUpPA, 00 OCHOBHBIX €€ paslenax, mpodiieMax U METoJIaX UX
M3ydeHMs] B KOHTEKCTe Oyaymed mnpodeccHoHaIbHOW AeATeNbHOCTH. B pamkax
JUCHUIUIMHBI  CTYAEHTHI HM3y4aT OCHOBBI  (HIOCO(CKO-MHUPOBO33PEHUECKON U
METOJIOJIOTUYECKOH KYyJIBTYpPbl B KOHTEKCTE€ IOHMMaHus pos ¢wiocopun B
MOJICPHM3AIIMM  OOIIECTBEHHOTO CO3HAaHMS W pEHIeHHHM TIJIO0aJNbHBIX — 33/1a4
COBPEMEHHOCTH.
Philosophy The discipline forms students' holistic understanding of philosophy as a special form

of understanding the world, its main sections, problems and methods of studying them




in the context of future professional activities. As part of the discipline, students will
study the basics of philosophical, worldview and methodological culture in the context
of understanding the role of philosophy in modernizing public consciousness and
solving global problems of our time.

JKBIT MK OleyMeTTaHy, casicaTTaHy, Mopnynbs nonzaepi «boranrakka ke3kapac: KOFaMIbIK CaHaHbI )KaHFBIPTY» MEMJIEKETTIK KK 2,
00/1 OK MOJICHUETTaHy OarnmapiamMachlHAa aHBIKTAJIFAH KOFAMJIBIK CaHAaHBl JKAHFBIPTY MIHICTTEPIH IIenry KK 3,
GED MC KOHTEKCIHZIE OUIIM alylIbUIapJblH  SJI€yMETTIK-TYMaHUTapJbIK JyHUETaHBIMBIH KK 6,
KaJIBIIITACThIPAIbI. KK 7,
Coumonorusi, HOJIUTOJIOTHS, JucnurumHel - Moaynst  (OPMHPYIOT — COLMAIbHO-TYMaHUTAPHOE MHPOBO33PECHUE KK 8,
KYJbTYPOJIOTHS oOydaromuxcs B KOHTEKCTE pEHMICHHA 3aJad MOJCPHH3AIMH OOIIECTBEHHOTO XK 9,
CO3HAHMS, OIpPEACNICHHBIX TOCYJapCTBEHHON mporpamMmon «Barmsm B Oymymiee: KK 10
MOJICpHHU3AITUS OOIIECTBEHHOTO CO3HAHMS. KK 12,
Sociology, Political science, The disciplines of the module form the social and humanitarian outlook of students in KK 15,
Culturology the context of solving the problems of modernization of public consciousness, XK 21
determined by the state program "Looking into the future: modernization of public XK 22
consciousness". KK 23
XKBIT MK IIcuxonorus [ToH GiniM amylIbUIAPABIH SJIEYMETTIK -TYMaHUTAPJIbIK KO3KAPAChlH KaJbIITACTHIPYFa KK 11,
00/1 OK OarpITTanFaH, «bonamakka Ke3kapac: KOFaMJBIK CaHaHbl YKAHFBIPTY» MEMIICKETTIK KK 21
GED MC OarnmapnamaceiMeH OaitmanbicThl. [loH TyiFa TICHXOJIOTHACH, ©3iH-031 pETTEY
MICUXOJIOTHSICHI, OMIPJiH MOHI MEH KOCIOM ©31H-631 aHBIKTay MCHUXOJIOTHSICH], COHIal-
aK TYJIFaapaJIbIK KapbIM-KaThIHAC ICUXOJIOTUSICHIHIAFBI HET13r1 TYCIHIKTEp1i KAMTH/IBL.
[cuxonorus JucnuiuinHa ~— HampaBlieHa ~ Ha  (OPMHpOBaHHE  COLUAIBHO-TYMaHHUTapHOTO
MHUPOBO33PEHHUSI CTYACHTOB, CBs3aHa C IOCYAApCTBEHHOW Imporpammon «Bsrisig B
Oynmytiee: MoepHHA3aNus OOMIECTBEHHOTO CO3HAHU. JJUCIHAIUINHA BKITIOYAeT B ce0s
OCHOBHBIC TIIOHATHS TIO0 TICHXOJOTHH JIMYHOCTH, TICHXOJIOTHH CaMOPETYILIIUH,
TICUXOJIOTHH CMBICIA JKH3HH M TPO(ECCHOHATHHOTO CaMOOIPECNICHIS, a TaKkKe
TICHXOJIOTHH MEKIMYHOCTHOTO OOIICHHSI.
Psychology The discipline is aimed at the formation of the social and humanitarian outlook of
students, is associated with the state program "Looking into the future: modernization
of public consciousness." The discipline includes basic concepts in personality
psychology, psychology of selfregulation, psychology of the meaning of life and
professional self-determination, as well as the psychology of interpersonal
communication.
OO/l KB KyKBIK jxoHE crIOaiinac ITorni oKy 3aHHaAMaJBIK HOpPMAaJapABIH pejli Typanbl Xalmbl TYCIHIK OepeTiH KK 8,
JKBIT TK KEMKOPIBIKKA KapChl MOJICHUET | KYKBIKTBIH HETI3Ti cajlaJlapbIHBIH MOceNesepiH KapayFa OarbITTanFaH, COHai-aK 6iim KK 13,
GED EC HeTi31epi ANyIIBIIApABIH ChI0aiilac KEMKOPIBIKKA KapChl IYHHETAHBIMBI MEH KYKBIKTBIK KK 14,
MOJICHUETIH KAIBIITACTBIPYABI 3epAcIey i Ko3aei i KK 21,
OcHOBEI IpaBa 1 W3y4yeHne qUCHUILIMHBI HAIIPABJIEHO Ha PACCMOTPEHHUE BOIIPOCOB OCHOBHBIX OTpacien OH1

AQHTUKOPPYIIIIMOHHON KYJIBbTYPBI

npaBa, KOTOpBIE JAlOT OOIlee MpEeACTaBICHHWE O POJM 3aKOHOJATENFHBIX HOPM, a
TaKke  TpeaycMaTpuBaeT  W3ydeHHEe  (OPMHPOBAHUS  AHTHKOPPYHLIHMOHHOTO
MHPOBO33PEHHS M IPABOBOM KYJIbTYpBl 00YUAIOIINXCSI

Basics of Law and Anti-
Corruption Culture

The study of the discipline is aimed at considering the issues of the main branches of
law, which give a general idea of the role of legislative norms, and also provides for




the study of the formation of anti-corruption worldview and legal culture of students

OKOoIOTHs JKOHE TIPIILTIK
Kayinci3iri

IMoHHiH MaKcaTBI-OMOIKOJOTHUSHBIH  HETi3Ti  3aHIBUIBIKTApHIH, OnochepaHbH
KOMIIOHCHTTEPIH JKOHE OJIapFa ocep eTeTiH (aKTOpJiap/bl, aHTPOTIOTCHIIK KBI3METTCH
TYBIHIAUTBIH ~ DKOJIOTHSUIBIK — TpoOJeManapibl, KOFAMHBIH  OPHBIKTHI  JaMy
KaruJaTTapblH, COHJAi-aK TaOWFU JKOHE TEXHOTCHJIK CHUIATTaFbl TYPJI KayimTep
JKaFalibIHIaFel Kayinci3mik Heri3aepiH 3epueney. HoTwxkeciHne anpiHFaH OUTIM MeH
KaJBINTACKAH JAaFAbUIap KOCiOU KBI3METTE SKOJOTHSUIBIK TPUHIMIITEP MEH KayilCi3IiK
HETI3/IePiH KOJIaHyFa BIKIAJ eTeI.

DKoJIOTHs U 0€30MacHOCTh
KHU3HCOCATCIBHOCTH

Llenb OUCHUILIMHBI - W3yYEHHWE OCHOBHBIX 3aKOHOB OMOIKOJOTHH, KOMIIOHEHTOB
O6mocdeps! 1 (GaKTOPOB, BIHSIOMNX Ha HUX, SKOJOTHYECKHUX MPOOIIEM, BOSHUKAIOIIIX
B pe3ysbTaTe aHTPONOTCHHOW IeATeNbHOCTH, HPHHIMIOB YCTOHYMBOIO pPa3BUTHA
o0mecTBa, a TaKXKe OCHOB OE30IIaCHOCTH B YCIOBHSX pa3MYHBIX ONACHOCTEH
NPUPOJHOTO W TEXHOTCHHOTO XapakTepa. B pesynpraTe HOJNydeHHBIC 3HAHHUA |
c(OpMHpPOBaHHBIC HABBIKH CIIOCOOCTBYIOT HCIOJIB30BAHHIO B IMPO(ECCHOHATIBHOM
JACATCIbHOCTH 3KOJOTHUCCKUX TPUHIMIIOB 1 OCHOB 6e3OHaCHOCTI/I.

Ecology and Life Safety

The purpose of the discipline is to study the basic laws of bioecology, the components
of the biosphere and the factors affecting them, environmental problems arising as a
result of anthropogenic activities, the principles of sustainable development of society,
as well as the basics of safety in conditions of various natural and man-made hazards.
As a result, the knowledge gained and the skills formed contribute to the use of
environmental principles and safety fundamentals in professional activities

KK 8,
KK 13,
KK 14,
KK 21,
OH 1

DOKOHOMHKA JKOHE KACIITKEPITIK
HeTi3xepi

[ToH SKOHOMUKAIIBIK OWJIAy TACUTIH, O3CEKeNeCTiK OpTaa KaCINOPBIHAAPIBIH TaObICTHI
KOCIIIKepJIiK ~ KBI3METIH  YHBIMIACTHIPYABIH  TCOPHSUIBIK  JKOHE  HPAaKTHUKAJBIK
JIaFIbUIAPBIH KAJIBIITACTHIPAJIBL.

OCHOBBI PKOHOMHUKH 1
npeaAnpruHUMaTeIbCTBa

JucnumumHa  GopMHUpyeT SKOHOMHYECKMH 00pa3 MBINIICHUS, TEOPETHYECKHEe |
NPaKkTHYeCKWe  HAaBBIKM  OpPraHW3allMM  YCIEIIHOW  NpeINpUHHMATEeIbCKON
JIeSITeJIbHOCTH NPENIPUATHI B KOHKYPEHTHOM cperie.

Basics of economics and
business

The discipline forms an economic way of thinking, theoretical and practical skills in
organizing successful entrepreneurial activities of enterprises in a competitive
environment

KK 8,
KK 13,
KK 14,
KK 21,
OH 1

Kembacubuibik Herizaepi

Byn moHAl OKy Ke3iHAe CTyAEHTTEp KOMIOACHIBUIBIK KaCHETTep.i, CTHIbACPI,
KOCITOpBIH, allMaK »oHe TyTacTail el JeHIeHiHAe ocep eTy OIICTEepiH KoJjjiaHa
OTBIPBIN, aJaMAapAblH MIiHE3-KYJIKBl MEH e3apa OpeKeTiH THiMAl OacKapyIblH
omictemMeci MEH MPAKTHKACHIH UTEpei

OCHOBBI JTHIEpCTBA

Ilpy wu3ydeHMH pmaHHOW JAWCIUIUIMHBI CTYICHTHI OBIAICIOT METOJOJOTHEH W
MPaKTUKON 3((EeKTUBHOTO YIpPaBICHHS IOBEACHWEM W B3aWMOJICHCTBHEM IIOACH
MyTEeM HCIOIB30BAHUS JHIEPCKUX KadeCTB, CTWICH, METOAOB BIMSHHUS HA YpOBHE
HOPEJNPUSITHS, PETHOHA U CTPAHBI B LIEJIOM

Basics of Leadership

When studying this discipline, students will master the methodology and practice of
effective management of behavior and interaction of people through the use of
leadership qualities, styles, methods of influence at the level of the enterprise, region
and country as a whole

KK 8,
KK 13,
KK 14,
KK 21,
OH 1

Kapm,lm)m CayaTTbUIbIK

[Ton OiniM_anymipiiapiia KeKe Kap)KblFa KaThICThl IIemimjaep KaObuinay KesiHjae

KK 8,




HeTri3aepi

YTBIMIIBI  KapXKBUIBIK ~MIiHE3-KYJIBIKTHl  KaJbITacThIpasbl. [IoH aschiHma OiytiM
aNyIIbUIap KapXKbl CaNACBIHIAFBl OapiiblK Kypaugapibl ic JKY3iHIE KOJJIAHYFa,
JKUHAKTApIbl KOOEHTyre, OIOIKETTI cayaTThl JKOCIApJayFa, CANBIKTap/Abl €CeITeyTe,
CAJIBIK €CENTUIITH JYPBIC TONTBHIPYFa, KapXKbUIBIK MpoOjeManap TYbIHIAaFaH Ke3Je
KapKbUIBIK MICHTIMIICp KaObUIIAYFa XKOHE KaP)KbUIBIK AAsKTHIKTHI TaHYFa YHpeHe

OcHOBBI (puHAHCOBO
IPaMOTHOCTH

JucnumuimHa ¢dopMupyer y oOydarommxcsi palyoHalbHOE (DMHAHCOBOE ITOBEJCHUE
NPY NPUHITUHM PEIICHUH, KacarolUIMXcs JMYHBIX (UHAHCOB. B pamkax IUCHUILTMHBI
o0yyaromyecs Hay4aThCs UCIIOJIb30BaTh Ha MPAKTUKE BCEBO3MOXKHBIE HHCTPYMEHTHI B
obxacTi (UHAHCOB, MPUYMHOXXaTh HAKOIUICHHS, TPaMOTHO IUIAHUPOBATH OIOIKET,
Hay4yaTcs WCYUCIATh HAJOTH, NPABWIBHO 3allONHATH HAJIOTOBYIO OTYETHOCTH,
NPUHUMATh (MHAHCOBBIE DEIUCHUs NPH BO3HHUKHOBEHHH (DPUHAHCOBBIX HpOOJIeM M
pacrno3HaBaTh (MHAHCOBBIC MOLICHHUYECTBA

Fundamentals of financial
literacy

The course develops rational financial behavior of students when making decisions
related to personal finances. Within the framework of the course, students will learn to
employ all kinds of tools in the field of finance, to increase savings, to plan budget, to
calculate taxes, to fill in tax returns, to make financial decisions in case of financial
problems and to recognize financial fraud

KK 13,
KK 14,
KK 21,
OH 1

FrutbiMu 3epTTeyepain
HerTi3epi KoHe aKaAeMHSIBIK
xar

[ToH OKBITBUIATBHIH CajlaJarbl FHUIBIMH 3E€PTTEYJIEp 9MICTEPi MEH aKaAeMUSUIBIK XaTThl
3eprreyre OarbITTanFaH. buliM amymbuiap TYXKbIpbIMAAGMalbIK ammapaTiieH JKoHe
3epITeY JKYMBICHIHBIH HEri3ri Ke3eHJAEPIMEeH, OSIICTepAiH IKIKTETyiMEH, OJapJbl
KOJJIaHy cajanapblMeH TaHbICaJbl. BuTiM anymbuiap FBUIBIMH 3€pPTTEYJIEPIi CaHIIBIK
JKOHE CalajblK Tajay AAFAbLUIAPBIH MIEPYyTe jKOHE OHBIH HOTIDKEIEPIH aKaJeMUsIIbIK
opTajia Makaia MeH OasiHaaMasap TypiH/Ie YChIHyFa YipeHe .

OCHOBBI HAYYHBIX
HUCCIIEIOBAHUAN U
aKaJeMHYECKOE ITUCEMO

JucnumiinHa HampaBieHa Ha W3YYEHHE METOJOB HAYYHBIX WCCICIOBAHUH U
aKaJeMUYecKOTo MHChMa B H3ydaemoil oOmacth. OOydaromuecs O3HAKOMSTCSA C
MOHATHIHBIM aIllapaToM ¥ OCHOBHBIMHU 3TallaMH HCCIIEIOBATEILCKONW JEeSITEIbHOCTH,
Kinaccu(uKaed MeTonoB, obimacTAMU MX mpuMeHeHus. OOydaromuecs HaydaTcs
BIANCTh HABBIKAMH KOJIMYECTBCHHOTO W KAa4eCTBEHHOTO aHajW3a HAyYHBIX
UCCJIEJIOBAaHUH M TNPEJCTaBNISATh PE3YJIbTaThl B BUJAE IyONHMKAMHA M BBICTYIUICHUIl B
aKaJIeMHUYECcKOil cpefie.

Basics of research and academic
writing

The discipline is aimed at the study of research methods and academic writing in the
field of study. Students will study the conceptual apparatus and basic stages of
research activities, classification of methods, areas of their application. Students will
acquire skills of quantitative and qualitative analysis of scientific research and will be
able to present their results in the form of publications and presentations in the
academic environment.

KK 8,
KK 13,
KK 14,
KK 21,
OH 1

WHKII03UBTI ©3apa opeKeTTecy
9TUKACHI

IToH MyMKIiHZIrT IIEeKTeyJdl ajamMJapMeH KapbIM-KaThlHac jkacay IIpOLEciHfe
CTY/IGHTTEP/iH KOMMYHUKATHUBTI J)KOHE 9JI€yMETTIK JaFIbUIAphIH JaMBITYIbI, €peKIIe
JIeHCayJIBIK MYMKIHIIKTepi Oap agaMIapiblH JIeyMeTTiK, SMOLUHOHAIIBI J)KOHE MiHe3-
KWIBIK KUBIHABIKTAPBIHBIH EPEKIIeNirl Typajbl OUTIMAI KaJbIITACTHIPYIBI KAMTHJIEI,
COHBIMEH KaTap WHKIIO3UBTI OuriM Oepy JkoHe KociOM opTaja TybIHIaWTHIH
TYJIFaapajiblK ©3apa OpeKeTTeCy MOCEIENepiH Melyre KOMEKTeCyre apHalFaH.

DTHKA HHKJIIO3UBHOTO

I[I/ICI_II/IHJ'II/IHEI npeanogaracT pasBuTUuC y CTYICHTOB KOMMYHUKATUBHBIX U COIMMAJIBHBIX

KK 8,
KK 13,
KK 14,
KK 21,
OH 1




B3aMOJCHCTBHUSA

HaBBIKOB B IIPOIIECCE B3aUMOACHUCTBUS C JIOABMH C OTPAHNICHHBIMH BO3MOKHOCTSIMH
30pOBbs, (HOPMHUPOBAHUE 3HAHWUN O CBOCOOpA3UM COIMATBHBIX, IMOIMOHATHHBIX U
MOBEJICHYCCKUX TPYTHOCTCH JHI[ C OCOOBIMH BO3MOXHOCTSMHU 3I0POBBS, a TaKkKe
Mpu3BaHa TMOMOYb B  pEIIEHUH 33Jady  MEXKIUYHOCTHOTO  B3aMMOJICHCTBHS
BO3HHKAIIIUX B HHKJIIO3MBHON 00pa30BaTebHOM U podecCHOHATLHOU cpejie.

Ethics of inclusive interaction

The discipline develops communication and social skills in the process of interaction
with people with disabilities. It forms knowledge about characteristics of social,
emotional and behavioral difficulties of people with disabilities. Also it helps to solve
the tasks of interpersonal interaction in inclusive education and professional field.

BIT KK
BJ BK
BD UC

AMepHKaJbIK YHUBEPCHUTETTET1
aKaIeMUUIBIK, MOJICHH JKOHE
ayb3mia garaeoiap (1-6emim)

Byn xypc AKUI-TBIH akageMusUIBIK OpTachlHA COTTI OelfiMzmeny YIIiH HeTi3ri
JarIpuIapAel  KanblnracTeipagsl. CTyISHTTEp aKaAeMMSUIBIK JKa3yAblH HeTi3epiH
(acce, pedepar xa3zy, APA/MLA crunpaepinne aodekce3nepai AYpHIC Pacimiey)
MEHrepeni, FBUIBIMM MOTIHASpAl Tanmgay MeH JIoJeiii O alWTy JarapUIapbiH
OaMBITaubl.  Ayb3IIa ceiliey JaFgpuiapblHa epeKlle Haszap — aylnapbuiabl:
Ipe3eHTalusIap Jkacay, MiKipTalacTap MEH ceMUHapiapra KaTtelcy. COHBIMEH KaTap
MOJICHH acCHeKTiiep J€ KaMThUIaIbl: aKaJeMUsUIBIK  aJaJIbIK  HOpMajaphbl,
OKBITYIIBUIADMEH ©3apa KapbIM-KaThIHAC, XaJbIKAPAIbIK TONTapia >YMBIC icTey
epeKIIeNiKTepi

AKaneMHYeCKHe, KyJIbTYPHBIC U
YCTHBIC HABBIKU B
aMEPUKAHCKOM YHHUBEPCUTETE
(dacts 1)

Kypc ¢opmupyer QyHIameHTanbHble HaBBIKM [UISl YCHENIHOW ajanTalidd B
akanemuueckoii cpene CIIIA. CTyneHThl 0CBaMBaIOT OCHOBBI aKaJIeMUYECKOTO TIHChbMa
(acce, pedeparbl, npaBuiabHOEe odopmieHue Imrtar B ctwisx APA/MLA), yyarcs
aHaJIM3UPOBATh HAy4YHbIE TEKCTHI M CTPOHUTH aprymeHtanuioo. Ocoboe BHUMAaHHUE
YACNACTCS PA3BUTHIO YCTHOW pEYM: MNPE3CHTALUSIM, YYACTUIO B JUCKYCCHSIX H
cemuHapax. [lapaiensHo U3y4aloTcst KyJIbTypHbBIE aCHEeKThl: HOPMbI aKaJeMHIECKON
YECTHOCTH, OCOOCHHOCTH B3aMMOJICHCTBHS C MpernojaBareisiMu, pabdoTa B
MEKTYHAPOIHBIX KOMaH/1aX

Academic Cultural and Oral
Skills in the American
University (Part 1)

This course develops fundamental skills for successful adaptation in the academic
environment of the United States. Students learn the basics of academic writing
(essays, research papers, proper citation formats in APA/MLA styles), analyze
scholarly texts, and build logical arguments. Special focus is given to oral
communication through presentations, participation in discussions, and seminars.
Cultural aspects are studied in parallel: academic integrity norms, faculty interaction
practices, and teamwork in international student groups

OH 1
OH 9

BIT KK
BJ] BK
BD UC

AMepHKaJbIK yHUBEPCUTETTET1
aKaJIeMHUSIIBIK, MOJICHH JKOHE
aybI31Ia garaeuiap (2-0eimim)

KeHelTinreH Kypc FbUIBIMU-3€PTTEY JKYMBICBIHA apHajFaH KoCiOM aKaJeMUSUIBIK
KY3BIPETTLTIKTI AambiTanbl. CTyneHTTep 9/e0U MIoiylap, FhUIBIMUA YCBIHBICTApD MEH
MaKajajap Ska3yIabl YHpeHell, KeINIIUIK ajAblHAa CeHiey XKoHEe aKaIeMHUsUIBIK
pUTOpHKa eHepiH MeHrepeni. MojeHHeTapaIblK KOMMYHHMKAIUS — Maceienepi
TEPeHJETITIN OKBITHUIQABI: MOJEHH KaKTBHIFBICTap/Abl IIemy OoHbIHIIA KeicTep,
MYJBTUMSACHH YXKbIMJApJa >XYMBIC icTeyliH epekmenikrepi. Kacibn nmarapuiap
JAMBITBUTAJIBI: aKaJAEMISUIBIK TYHIHIEMe IaiblHAay, KOH(EepeHIHMsulapra KaTbICcy,
FBUIBIMH Kelli Kypy (HETBOPKHHT)

AkaneMudeckue, KyJIbTypHBIE U
YCTHBIE HaBBIKH B
aMEpPUKAHCKOM YHUBEPCUTETE

IIpomBuHyTHIH Kypc pa3BHBaeT NpodeccCHOHATbHBIC aKaJeMHUYeCKHe KOMITCTCHIINN
JUIA MccTeloBaTeNnbeKoil paboTel. CTyIeHTH y4yaTcs MHCaTh JHUTEpaTypHBIE 0030DEHI,
HCCIIEIOBATE/IbCKUE MPEUIOKEHUs] UM HAyudHble CTaThbU, OCBaMBalOT MCKYCCTBO

OH 1
OH9




(dacts 2)

MyONMWYHBIX BBICTYIUIGHHH W aKaJAeMHUYeCKOH PHUTOPHKH. YTIyOIEHHO H3y4aroTcs
BONPOCHl MEXKYJIbTYPHOM KOMMYHHMKAIlMHM: KEHChl MO pa3perleHHIo KyJIbTYPHBIX
KOH(JIMKTOB, 0COOEHHOCTH pabOoThl B MyJIbTUKYJIBTYPHBIX KOJUIEKTHBaX. Pa3BuBatoTcs
npodeccroHaIbHBIE HAaBBIKU: MOJTOTOBKA aKaJEeMHYECKOTO pe3loMe, ydacTHe B
KOH(epeHIUsIX, HAYYHbI HETBOPKHHT

Academic Cultural and Oral
Skills in the American
University (Part 2)

The advanced course enhances professional academic competencies for research work.
Students learn to write literature reviews, research proposals, and scholarly articles,
and master public speaking and academic rhetoric. Intercultural communication is
explored in depth: case studies on cultural conflict resolution and working in
multicultural teams. Professional skills are developed, including preparing an
academic CV, participating in conferences, and scientific networking

JKBII MK
00J] OK
GED MC

Kasak (opsic) Timi

ITon Kazak TUIIH IIET Tl peTiHAE CTYACHTTEpPre TUIMI KOJJAHYABIH OapiIbiK
JICHTeHiH/Ie KOMMYHHKATHUBTIK KY3BIPETTIIIKTI KAJBIITACTBIPY APKBLIBI QJICYMETTIK,
MOJICHHETAPANIBIK, KOCiOM KapbIM-KaThIHAC KYpaJbl peTiHAE Ka3aK TUTIH camalibl
MEHIEpY/Ii KAMTaMachI3 €Telli

Kazaxcxkwuii (pycckuit) A3bIK

JucnunivHa obecriednBaeT Ka4eCTBCHHOE YCBOCHHE Ka3aXCKOI'O s3bIKa KaK CPEeCTBa
COLIMAJILHOTO, MEXXKYJIBTYpPHOTO, po¢heCcCHOHATIBHOTO o0mLIeHUs 4yepes
(opMHpOoBaHME KOMMYHHKATHUBHBIX KOMIIETEHIIMH BCEX YPOBHEH HCIIOIb30BAHHMS
SI3pIKA JUISL M3YYaAIOUIUX Ka3aXCKUM A3bIK KAK MHOCTPAHHBIN.

Kazakh (Russian) language

The discipline provides high-quality mastering of the Kazakh language as a means of
social, intercultural, professional communication through the formation of
communicative competencies at all levels of language use for students of Kazakh as a
foreign language

10

KK 16,
KK 17,
KK 18

JKBIT MK
00J] OK
GED MC

Illeren Tl

[MoH crymeHTTEpHiH MoIEHUETAPATIBIK-KOMMYHHKATABTIK KY3BIPETTUIITIH MIeTEeN
TiTiHge OuTiM Oepy OaphICHIHAA KETKUTIKTI IeHreiIe KaIbIITaCThIPAIbL.

WHocTpaHHBIN A3bIK

JucnumumHa ~ QOpPMHUpPYET  MEXKYJIbTypHO-KOMMYHHKAaTHBHYIO — KOMIIETCHIIHIO
CTY/ICHTOB B IIpOLIECCE MHOSA3BIYHOTO 00pa30BaHKs Ha JOCTATOYHOM YPOBHE.

Foreign language

The discipline forms the intercultural and communicative competence of students in
the process of foreign language education at a sufficient level.

10

KK 16,
KK 17,
KK 18

BIT KK
BJ] BK
BD UC

MaTeMaTHKaHBIH HET13T1 KypChI

Crynentrep  rpaduKTep  MEH  OKMBIHAAD  CHSKTBl  JTUCKPETTI  JiepeKTep
KYPBUIBIMJAPbIMEH JKYMBIC ICTEy VIIIH airedpa MeH CaHaap TEOPHSCHIH YHpEHEeI.
Omap anropuTMaepAi Tajjay IKOHE KypIeldi MpouecTepai MOACbALY YIIiH
nuddepeHIanapl )KoHe MHTETPAAbl ecenTteyiepai MeHrepeai. Kypc coOHbIMeH Katap
OarmapramMasblK IMISHIMICPIl POCcCIMICY JKOHE AYPBICTHIFBIH TEKCEPy YIIH KaXeTTi
JIOTHKA MEH JQJeNAey 3JICMEHTTEepPiH KaMTHABL. AJBIHFaH OUTIM JKOFapbl THIMII
ANTOPUTMICPAL  d3ipiiey, KOMIBIOTEPNIK MOJCIBIACY KOHE WHPOPMATUKATAFHI
MPAKTHKAJIBIK €CeNTepAi eIy YIIiH Heri3 00bIn TaObUIaIbL.

ba3oBeIii Kypc MaTeMaTHKH

CryneHTbl HW3y4aloT anreOpy | TEOpHI0 4YHcesd Jull paboThl € JUCKPETHBIMH
CTPYKTYpaMH JaHHBIX, TaKUMH Kak rpappl M MHoxecTtBa. OHH OCBamBaroT
muddepeHnaNbHOE W HMHTETpajibHOE HCUHUCICHUS JUIA aHalk3a alrOpUTMOB |
MOJICTIMPOBAHMS CIIOKHBIX TporeccoB. Kypc BkimodaeT B ceOsl TakKe 3JIEMEHTHI
JOTHKH ¥ JIOKa3aTeNbCTB, HEOOXOAWMBbIE I (OPMANM3AIM H  IPOBEPKHU
KOPPEKTHOCTH NPOTrPaMMHBIX pelieHui. IloayueHHble 3HaHMs SIBISIIOTCS OCHOBOM IS

OH 2




pa3paboTKku BBICOKOA()(DEKTUBHBIX AJITOPUTMOB, KOMITBIOTEPHOTO MOJIEIHPOBAHUS U
pelleHNs MPAKTUYECKUX 3a]1a4 B HHPOPMATHKE.

Basic Mathematics Course

Students learn algebra and number theory to work with discrete data structures such as
graphs and sets. They master differential and integral calculus to analyze algorithms
and model complex processes. The course also includes elements of logic and proofs
necessary for formalizing and verifying the correctness of software solutions. The
acquired knowledge is the basis for developing highly efficient algorithms, computer
modeling and solving practical problems in computer science.

BII KK
BJI BK
BD UC

,HI/ICerTTi MaTeéMaTHuKa JK9HC
MaT€MaTUKaJIbIK JIOTHKa

CTyaeHTTep >KUBIHTBIK TEOPHSCHI, KaTblHACTap, (GyHKUOWsuap, rpadukrep, ararirap
JKOHE KOMOMHATOPHKA CHSIKTBI HETi3rl YFeIMap/bl yiipeneai. Omap anropurmaepii,
JIEpeKTep KYPBUIBIMIAPBIH KOHE NEPEKKOp JKYHeNepiH TYCIHy YHIH KaXKET COHFBI
KYPBUIBIMIAPFa KATBICTBI €CeNnTepll MOJCINBICY, Tallay JKOHE eIy NaFIbUIapbiH
anagpl. Ochl KypeThl asKTaraHHaH KEHIH CTYICHTTEpP OChl NPHUHLHUITEPIi ecenTey
MpoIiecTepiH ko0anay JXKoHE OHTAMIAHIBIPY, THIMII aXTOPUTMICPAl d3ipiiey >KOHE
KYpJAesIi JKeIiIepi Tajiay YIIiH KoJiaHa ajajbl.

I[I/ICKpCTHaH MaTéMaTuKa u
MaTr€MaTudcCKas JIOTruKa

CTyneHThl H3ydaT KIIOUEBBIC MOHATHS, TAKHE KaK TCOPUSI MHOXECTB, COOTHOIICHHS,
¢yeknun, TpaduKH, AepeBbs U KoMmOmHaTopmka. OHH TPHOOPETYT HAaBBIKA
MOJICTIMPOBAaHMS, aHATH3a U PEIICHUS 3aJad, CBSI3aHHBIX C KOHEYHBIMHU CTPYKTYPaMH,
KOTOpBIE HEOOXOANUMBI JJIsl HOHUMaHHMs aJITOPUTMOB, CTPYKTYD IaHHBIX U cHCTeM 0a3
JaHHbIX. [10 OKOHYaHWM 3TOrO Kypca CTYAEHTBI CMOTYT NPHUMEHATh 3TH MPHHIHIIBI
JUISL TIPOEKTHPOBAHUS M ONTHMHU3ALMU BBIYUCIHUTENBHBIX MPOLECCOB, Pa3padOTKH
3¢ HEKTUBHBIX aNTOPUTMOB U aHATIN3a CIOXKHBIX CETEH.

Discrete Mathemathics and
mathemathical logic

Students will learn key concepts such as set theory, relations, functions, graphs, trees
and combinatorics. They will acquire skills in modeling, analyzing, and solving
problems involving finite structures that are essential to understanding algorithms, data
structures, and database systems. Upon completion of this course, students will be able
to apply these principles to design and optimize computational processes, develop
efficient algorithms, and analyze complex networks
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blkTrManABUIBIK TEOPHUSCHI
JKOHE CTATUCTHKA

[Mon meHOepiHAe CTYAGHTTEP BIKTUMANIBIK KCHICTITiHIH HETI3rl YFBIMIAphIH,
Ke3NIeliCOK IMmamanapipl, Tapanxy 3aHAbUIBIKTApBIH, COHIAW-aK IapaMeTpiepi
Oaranay/Ipl, TUIIOTE3aHBI TEKCEPYIli KOHE KOPPESNUSIBIK TalAayAbl Koca alFaHza,
JIEPeKTepi TaigaylblH CTaTUCTHKAIBIK OficTepiH yipeHemi. Omap Ke3mehcok
MPOLIECTEP/Ii  CUMATTay »JKOHE oyapAbl Ooipkay, COHJAl-aK CTaTHCTUKAIBIK
KOPBITBIHIBIIAD HETI3iHJEe HETI3AeNTeH HIemiMIep KaObuimay YIIiH MaTeMaTHKAIIbIK
MOJICNIbIACPAl KOJIaHYAbl YHPEHE .

Teopus BEpOATHOCTU U
CTaTHUCTHKA

B paMKax IUCHOUIUIMHBI CTYJACHTBI H3Yy4YalOT OCHOBHBIC TIOHATUA BEPOATHOCTHOTO
IIPOCTPAHCTBA, CquaﬁHBIX BCJIIMYMH, 3aKOHOB pacuopeacicHus, a TAKXKE
CTaTUCTHYCCKUX MCTOJOB aHalIM3a AAaHHBIX, BKIIFOYAA OILICHKY IapaMETpOB, IMPOBEPKY
THUIIOTE3 U KOppeJ’IﬂHHOHHBIﬁ a"anmm3. OHu Hay4daTrcsa NPUMCEHATHL MAaTEMATUYCCKUE
MOACIN JJId OIMMCAaHUsA CHy‘IaﬁHbIX poHeCcCoOB U UX MPOTrHO3UPOBAHUSA, 4 TAKIKE IJIA
MPpUHATHUA 000CHOBAaHHBIX peIHeHI/Iﬁ Ha OCHOBC CTAaTUCTUYCCKHNX BBIBOJOB.

Probability theory and statistics

Within the framework of the discipline, students learn the basic concepts of probability
space, random variables, distribution laws, as well as statistical methods of data

OH 2




analysis, including parameter estimation, hypothesis testing and correlation analysis.
They will learn to apply mathematical models to describe and predict random
processes and to make informed decisions based on statistical inference

BII KK
BJI BK
BD UC

EcenTey MareMaTuKachl

Crynenrtrep (QyHKUMsUIapAbl SKYBIKTAy, CaHIBIK HWHTErpajjay >KoHe capanay,
TEHJEYJIep MEH TeHJEyJiep J>KYHelepiH IIemry, akbIpibl albIpMAalIbUIBIKTap MEH
ANIEMEHTTEP dicTepiH MeHrepeni. Onap aHATUTHKAIBIK KOJMEH ey KUbIH HeMece
MYMKIiH €MeC ecenTep/i ey YIIiH alropuTMIep MEH OariapiaMaliblK IenimMIepai
KypyZasl yiipeneni. Byn Oimim ¢Qusukanslk mpouectepai MOJENbIEY, HHXKEHEPIiK
ecenTeyyiep KoOHe FBUIBIMH 3epTTEYJIep MEeH KOJIaHOaibl canajiapiarbl AepeKTepmi
Tajay yIIiH MaHbI3IbI

BrrauciourensHas MaTeMaTHKa

CTyIeHTBI OCBOSIT METOABI ampoKcuManu (GyHKINH, YUCICHHOTO MHTETPUPOBAHHUS
u nuddepeHMpPOBaHHUs, PEIICHUS YPABHEHNHN U CUCTEM YpaBHEHHIA, a TAK)Ke METO/I0B
KOHEYHBIX pa3HOCTeW u 3neMeHTOB. OHM Hay4arcsi CO3/aBaTh alrOPUTMbBI U
MPOTPAaMMHBIC PEIICHUs JUIS PEUICHHs 3a7ad, KOTOpbie TPYJIHO WM HEBO3MOXKHO
PCIIUTh AHAJMTUYCCKA. OTH 3HAHHUS BaXHBI Ui MOJCIHPOBAHUS (HUIUUCCKUX
MPOIIECCOB, MH)KCHEPHBIX PACUETOB M aHAJIN3a JaHHBIX B HAYYHBIX HUCCICIOBAHUAX U
MPUKJIAIHBIX 00JacTIX

Computational mathematics

Students will master methods of function approximation, numerical integration and
differentiation, solution of equations and systems of equations, and finite difference
and element methods. They will learn to create algorithms and software solutions to
solve problems that are difficult or impossible to solve analytically. This knowledge is
important for modeling physical processes, engineering calculations, and data analysis
in research and application areas
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Ecenrrey npouectepin xxobanay
JKSHE OHTAIaHABIPY

CrynmeHTTep THIMAI aNTOpUTMAEPIL kKo0alay MPUHIUNTEPIH, ONApIbl TaIay >XXKOHE
OHTAINIAaHABIPY OMICTEpiH, COHBIH IINiHIAC TUHAMUKAIBIK OaFrmapiaMaiaymbl, allke3
ANTOPUTMICPAL JKOHE NapalbieNpai ecenTeynepnai yiipeHenmi. Omap ©HIMAUTIKTI
apTTBIPY XKSHE ecenTey KyHenepinae pecypcTapbl OHTalIbl NaliAaaHy MeiMaepiH
azipreymi yiipeHeai. AJBIHFaH O1l1iM MEH JaFablIap KOFaphl OHIM/I OarmapiamManapsl
KypyJa, Kyplell ecenTey ecenTepiH OHTaIaHIBIpy/la >XOHE HAKThl YaKbITTarbl
MaceeNnepIi nemry e KoJaHblIapbl.

IIpoexTupoBanue u
ONTUMM3ALMSL BBIYUCIUTENBHBIX
IIPOLIECCOB

CryaeHTbl U3y4ar MPUHIKIBI TPOSKTUPOBAaHUS 3()(EKTHBHBIX AITOPHUTMOB, METOJIBI
UX aHalIu3a U ONTUMU3ALMYU, BKIHOYAs JUHAMMYECKOE IPOrpaMMHUPOBAHUE, XKA/HbIC
ANTOPUTMBI U TapaJulebHbIe BbraucieHus. OHM Haydarcsi pa3palOaThIBaTh PEUICHUS
JUISl TIOBBIIIEHUS IPOM3BOAUTEIBHOCTH U ONTUMAJIBHOIO HCIOJIb30BaHUSI PECYPCOB B
BBIYHMCIINTENBHBIX cHcTeMax. IIpnoOpeTéHHbIE 3HAHMS W HAaBBIKM INPUMEHHMBI B
CO3JAHUM  BBICOKOIIPOM3BOJAUTEIBHBIX  IIPOIPaMM,  ONTUMU3ALUU  CJIOXKHBIX
BBIYMCIINTEIbHBIX 33/1a4 U PEIICHUH PO0JIeM B peaJIbHOM BpPEMEHH.

Design and optimization of
computing processes

Students will learn the principles of designing efficient algorithms, methods for their
analysis and optimization, including dynamic programming, greedy algorithms and
parallel computing. They will learn to develop solutions to improve performance and
optimize resource utilization in computing systems. The knowledge and skills acquired
are applicable in creating high-performance programs, optimizing complex
computational problems, and solving real-time problems.
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AKNapaTThIK-
KOMMYHUKAIHSITBIK
TEXHOJIOTHsLIIAP

[ToH 1HOPITBIK KOMMYHHUKAIHASITBIK TEXHOJIOTHSIIAP apKbUTbI aKIapaTThl i37€y, CaKTay,
OHJICY KOHe Oepy MpolecTepiH, SMICTEpiH CHIHU Oarajay JKOHE Taugay KaOuIeTiH
KaJIBINITACTHIPA b

WudopmannoHHo -
KOMMYHUKaIOHHbIE
TEXHOJIOTUH

,Z[I/ICHI/IHJ'II/IHa (bOpMI/IpyeT CIIOCOOHOCTH KPpUTUYCCKU OLCHUBATL W aAHAJIMU3UPOBATH
Mpouecchl, METOAbl IIOMCKA, XpaHCHUA, 06pa6OTKI/I n nepeaadun I/IH(i)OpMaIII/II/I,
TMOCPEeACTBOM HI/I(l)pOBLIX KOMMYHUKAIIMOHHBIX TEXHOJIOTHM.

Information and
Communication Technologies

The discipline forms the ability to critically evaluate and analyze the processes,
methods of searching, storing, processing and transmitting information through digital
communication technologies
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AuropuTMre Kipicre

IMon  ascelHmAa  CTYOCHTTEp  THIMAI  aITOPUTMACPAI  J3ipJeydiH  HETi3ri
TYKBIpEIMAAMaNIapsl MEH oficTepiH yi#peHeni. OKBITY HOTHXKECIHIE CTyACHTTEP
HETI3Ti JaFAbUIapIsl MEHIepeli: aNTOPUTMIIK MPUHIUIITEP I TYCIHY, aNTOPHTMICPAiH
KYPICNUTriH Tanmgaid Oury, OLTIMII MPaKTHKAIBIK KOJIAHY:, alTOPUTMIIK OMIayIsl
JIAMBITY.

BBCHGHI/IG B aJITOPUTMBI

B pamMkax AWMCIMIUIMHBI CTYICHTBHI HM3yYaT OCHOBHBIC KOHIENIMM W METOMBI
pa3paboTkn 3(GQEKTHBHBIX alropuTMoB. B  pesymprare 0Oy4YeHUS CTYACHTHI
OBJIQJICBAIOT KJIIOYEBHIMH HaBBIKAMHU: ITOHMMAaHHE AaJTOPUTMHYECKUX IPHUHIUIIOB,
YMEHHE NPOBOJUTH AHAIU3 CIOKHOCTH AalrOPUTMOB, MPAaKTHYECKOE IPUMEHEHHUE
3HAHU, pa3BUTHE AITOPUTMHUECKOTO MBIIUICHUS

Introduction to Algorithms

Within the discipline, students will learn the basic concepts and methods of developing
effective algorithms. As a result of the training, students will master key skills:
understanding of algorithmic principles,, ability to analyze the complexity of
algorithms, practical application of knowledge:, development of algorithmic thinking.
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Bbarmgapnamanapsr sxxobanay
JKOHE 93ipIIey

"Barmapiamanap/pl Jkobasay jKoHe o3ipyiey" MoHI CTYACHTTEPAIH OaraapiaMaibIk
KaMTaMachl3 eTyIi KYpy CallachlHIa THIMAI XYMBIC iCTE€y VIIiH Ka)KeTTi HeTi3Ti
JMAFIpUIap MEH OuTiMai wrepyiHe OarbITTanFaH: OarmapiaMaliblK KaMTaMachl3 €Tyl
Kobamay ofmicTepiH MEHrepy, MaciuTaOTalaThlH JKOHE CeHIMIi OarmapliaMalibIK,
mrenriMaepai a3ipieit Oumy, o3ipieyae OUTIMAI MPAaKTHKANBIK KOJNJTaHy, 3aMaHayH
Kypaljilap MeH TEXHOJOTHsUIap[pl MNaijanany, KOMaHAalblK Jlarapuiap MeH
BIHTHIMAKTACTBIKTBI JIAMBITY

[TpoekTrpoBanue u pazpadoTKa
IporpaMm

JucnurumHa  "TIpoekTupoBanne ¥ pa3paboTka TmporpamMMm” OpUEHTHpPOBaHa Ha
MproOpeTeHne CTYJCHTaMH KIIOUEBBIX HABBIKOB W 3HAHHUM, HEOOXOMUMBIX [UIf
3¢ dexTuBHON pabOTHI B 00JIACTH CO3/IaHUS MPOTPAMMHOTO OOECTICUEHUS: OBIIAJICHHE
MeTomamMu mpoekTupoBanus I10O, ymeHme paspabaTeiBaTh MacHITaOHpyeMble U
HaJIeXKHBIE IPOTPAaMMHBIE pPEIIeHWS, NPAKTHYeCKOe MPUMEHEHWe 3HAaHUHA B
pa3paboTKe, WCHOJIB30BAHNE COBPEMEHHBIX MHCTPYMEHTOB M TEXHOJOTHH, pa3BUTHE
KOMaH/IHBIX HaBBIKOB M KoJu1abopauuu

Design and development of
programs

The "Software Design and Development™ discipline is focused on the acquisition by
students of key skills and knowledge necessary for effective work in the field of
software development: mastering software design methods, ability to develop scalable
and reliable software solutions, practical application of knowledge in development, use
of modern tools and technologies, development of teamwork and collaboration skills
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JlepexTep KyphLIbIMBI )KOHE

IloH CcTYneHTTEpIiH JepeKTEpPMEH JKYMBIC Kacay CaJachlHAA ipreni OuUliM MEH
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Taaaaysl

MIPAKTUKAJIBIK JaFabpuIapAbl urepyine OarbiTTanraH. OKBITY HOTHXKECIHAE CTYACHTTED
KeJieci HOTHXKENepre KOJI JKETKI3e[i: HEri3ri JepeKTep KYPBUIBIMIAPBIH MEHIepy:
JIepeKTepIi OHJIeY aJTOPUTM/IEPIH TYCIHYTe KOJI KeTKi3y, apTypJli cajajapiarkl HAKThI
ecernTeplie AepeKTep KypbUIBIMIApBIH KOJIaHyAbl YHpPEHy, AepeKTepAl THIMII i31ey,
CY3y, OIpIKTIpy »J>KOHE BHU3yalIM3alMsIay YLIIH JepeKTep KYpBUIBIMIAPHI MEH
anroputMaepni naipananHy. IloH crynentTepre anraH OutiMaepiH ic  Ky3iHzae
KOJIaHyFa, QJIrOpPUTMAEP MEH JAEpeKTep KypbUIBIMIApbhlH o3ipieyre JkoHe
OHTAITAaHABIpyFa MYMKIHIIK O€peTiH NMPaKTHKaJBIK TalchlpMallap MEH >K0Oamapbl
OPBIHAAY bl KAMTHIbBL.

CTpyKTypHl ¥ aHAIN3 AaHHBIX

JucnuminHa HaleleHa Ha NpUOOpeTeHne CTyIeHTaMH (DyHIaMCHTAIbHBIX 3HAHUH U
MPaKTHIECKNX HABBIKOB B 00NacTH paboTHl ¢ JaHHBIMH. B pesynpraTe 00ydeHUS
CTYIEHTBI JOCTUTAIOT CIEAYIONIUX PE3yNbTaTOB: OBIAACIOT KIHOUYEBBIMH CTPYKTYpaMH
JAHHBIX: JIOCTUTHYT TIOHUMaHMS aJrOpUTMOB OOpaOOTKM JaHHBIX, Hay4daTcs
NPUMEHSTh CTPYKTYPhl JaHHBIX B pEIbHBIX 3aJauax pa3IMuHbIX o0JacTei,
UCIIONIb30BaTh CTPYKTYPhl HaHHBIX M QJITOPUTMBI il 9((GEKTUBHOTO IOUCKa,
¢unpTpanmy, arperaliMd M BU3YaIW3alMK JAHHBIX. JIMCIMIUIMHA BKIIOYaeT
BBIIIOJTHEHUE IIPAKTUYECKUX 3aJaHUM M IPOEKTOB, YTO II03BOJSET CTYyACHTaM
NPUMEHSTH ITIOJIy4CHHbIE 3HAHMSI HA NpPaKTHKe, pa3pabaThiBaTh W ONTUMHU3HUPOBATH
AJITOPUTMBI U CTPYKTYPBHI IaHHBIX.

Data structures and analysis

The discipline is aimed at the acquisition by students of fundamental knowledge and
practical skills in the field of working with data. As a result of training students will
achieve the following results: master key data structures: achieve understanding of
data processing algorithms, learn to apply data structures in real tasks of various fields,
use data structures and algorithms for effective data search, filtering, aggregation and
visualization. The discipline includes practical assignments and projects that allow
students to apply their knowledge in practice, develop and optimize algorithms and
data structures

OH 4,
OH 10

Bell KK
1171 BK
PD UC

Hricanra OarpITTaaran
Oarnmapnamanay

CTyZIEHTTEp CHIHBINITAP MEH 9MICTEP/iH (PyHKIMOHAIABIFBIH TEKCEPY YIIIH MOIYJIbIIK
TeCTTep ’Ka3yabl yipenemi. Omap conmaii-ak oOTianTay OJICTEPiH YHpPEHEIl JKOHE
oObekTire OarbITTaNFaH OaraapiaManapiarbl KaTelepAl THIMAI Ty3eTyli yHpeHesi.
Crynenrrep OP mpuHUMITEpiH KOJJaHa OTHIPBIN, ipi OarmapiaMalibik jxo0amap/bl
93ipJien, Taaai anajpl.

OO0BEKTHO-OPHEHTHPOBAHHOE
IIpOrpaMMHpPOBaHHE

CryneHtsl ocBosAT mpaktndeckue actekTtsl OOIl Ha mpumepe HECKOJIBKUX SI3BIKOB
porpaMMHpoBaHus, Takux kak Java, C++, Python u npyrme. Crynenrtsl HaydaTcs
MMcaTh MOJYJIBHBIC TECTHI JUIA NMPOBEPKH (PYHKIMOHAIBHOCTH KJIACCOB M METOJOB.
OHHM Taxke M3ydaT METOAbI OTNIAAKKA U Haydarcs 3p(EeKTHBHO MCIPABIATh OLIMOKH B
00bEKTHO-OPUEHTHPOBAHHEIX TporpaMMax. CTyAeHTBI CMOTYT pa3padarhlBaTh H
AQHAJIM3MPOBATh KPYIHbIE IPOrpaMMHBIE IPOEKTHl C HCIIOJIB30BAHUEM IPHHIIMIIOB
OOI1

Object-oriented programming

Students will master the practical aspects of OOP on the example of several
programming languages such as Java, C++, Python and others. Students will learn how
to write unit tests to verify the functionality of classes and methods. They will also
learn debugging techniques and learn how to effectively fix bugs in object-oriented
programs. Students will be able to develop and analyze large software projects using
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OOP principles
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MarmmHa coyJeTi xKoHe
YHBIMAACTBIPY

Crynmentrep OarmapiaMaiblK SKacaKTaMaHBI jkoOanay j>KOHE OHTaiIaHABIpY Ke3iHze
annapaTThK MYMKIHIIKTepAi eckepyai yiipenemi. Omap opTypili apXHUTEKTypalbIK
MISMIIMACPIH ~ OHIMAUINH  Tajjam, cajbiCThlpa ajaigbl JkoHe Oenrimi  Oip
TalcelpManapra CoWKec KeJIeTiHIH TaHJal anaapl. "MarinHa apXuUTEeKTypachl jKoHE
yibIMIacTeIpy" TOHIH THIMAI wurepy cryneHtrepre JKyHenik Oarpgapiamanay,
Kommbrotepiik  KyHenepaiH apXUTEKTypachl JKOHE armaparypa JAeHreiinie
OarmapiamManblKk KaMTaMachl3 €Tyl OHTaMJIaHIBIPY CajlachblHAA JKYMBIC iCTEy YLIIH
Ka)XeTTi 0a3aHbl KAMTaMachI3 €TE/I.

MamvHHas apXUTeKTypa u
OpraHMU3aI

CTyneHTbl HaydaTcs yYWTBIBAaTh allapaTHbIE OCOOEHHOCTH NPH MPOSKTHPOBAHUU H
ONTHMU3AIIMM TIPOrpaMMHOTO obecmedeHus. OHM CMOTYT aHaIM3UPOBATH W
CpaBHHMBATh MPOMU3BOAUTEIBHOCTh PA3IMYHBIX APXUTEKTYPHBIX PELICHUH M BHIOMpATh
MOAXOISIINE M1 KOHKPETHBIX 3a7ad. O((PEKTHBHOE OCBOCHHE IUCIUILTHHBI
"MamuHHas apXUTEKTypa ¥ OpraHu3aius’ oOecrednBaeT CTYACHTaM HEOOXOTUMYIO
0a3y i1 paboThl B 00JIACTH CHCTEMHOTO IPOIPAaMMHUPOBAHUS, APXHTEKTYPBI
KOMITBIOTEPHBIX CHCTEM M ONTHMH3ALUHU I[POrPaMMHOr0 oOecrieueHHss Ha YpPOBHE
anmaparypsl.

Computer architecture and
organization

Students will learn to consider hardware features when designing and optimizing
software. They will be able to analyze and compare the performance of different
architectural solutions and choose the right one for specific tasks. Effective mastering
of the discipline "Machine Architecture and Organization" provides students with the
necessary basis for work in the field of system programming, computer system
architecture and software optimization at the hardware level.
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OnepaumsuiblK sxyHenep

CryneHTTep ONepanysiblK >KYHEHIH SAPOCH, JKYHENiK KOHbBIpaysap, KYpBUIFEI
JpaiiBepiiepi, TamcelpManapAsl SKOCHapiayllbuiap, >KaJblHBl Oackapy, (aniabIK
JKYHenep KoHe JKEIUTIK IMPOTOKONAAP CHSAKTHI OIEPalMsUIBIK JKYHWeNepIiH HeTi3ri
KOMITOHEHTTepiH yHpeHexi. Omap o0OCbl KOMIIOHEHTTEp apachIHAAFBl  ©3apa
OpeKeTTeCy Il KHE OJAPJbIH KOMITBIOTEPIIIK KYHeIepiH >KaJIbl KYMBICBIHA CEpiH
Tangayabpl YHpEHedi. ojiap pecypcrapibl 0acKapyablH OpTYpJl TOCUIAEpPIH TYCIHIIpe
anajpl JKOHE OJIapbIH KYHWCHIH OHIMIUII MEH THIMIUIITiIHE SCEpiH TYCiHE ajajbl.:
CryneHTTep oOmepauusulblk OKyienepial KoHdurypanusuiay jkoHe OackapyMeH
OainaHpICTBl TMPAKTUKAJIBIK MOCENeNiepAl IIelei, ecenTeyjep MeH JepeKTepii
GacKapyaslH OpTYpl TOCIMAEpiHIH apTHIKIIBLIIBIKTAPEI MEH IIeKTeyJepiH Oaraman
aJIa 16l XKQHE OJIAPBIH APXUTEKTYPAIIBIK MIEIIiMIepi MEH 1amy (HI0CO(UICHIH Ta1ai
AJIAJIBL.

OHepaIII/IOHHLIC CHUCTCMBI

CTyeHTbl yCBOSAT OCHOBHBIE KOMIIOHEHTHI OINEPALlMOHHBIX CHCTEM, TaKHE KaK sIpO
OINEPAaLlMOHHON CHCTEMBI, CUCTEMHBIE BBI30BBI, IpaliBepsl YCTPOUCTB, IIAHUPOBILUKU
3a7a4, YIpaBleHHE NaMAThIO, (alIoOBble CHUCTEMBI M CETEBblE IPOTOKOJIBL. OHHM
HaydaTcsi aHaIu3UpOBaTh B3aUMOJCHCTBHE MEXAY 3TUMH KOMIIOHEHTAaMH M UX
BJIMSTHUE Ha OOILIyI0 pabOTy KOMIIBIOTEPHBIX CHCTEM. CMOTYT OOBSCHSATH Pa3IM4HBIC
MOJIXO/IBI K YTIPABICHHUIO PECYPCaMHU U MOHATH MX BIMSHHUE HA MPOU3BOIUTEIHHOCTD U
3¢ heKTHBHOCTD paboThl cucTeMsbl.: CTyaeHTH OyIyT pemaTh MpaKTHYeCKHe 3amadm,
CBSI3aHHBIE C HACTPOWKON M aAMHHHUCTPHUPOBAHHMEM OIEPAIMOHHBIX CHCTEM, CMOTYT
OLICHUTh MPEHMYIIECTBA M OTPAaHWYCHUS] PA3IWYHBIX MOJXOJOB K OpraHM3alyu
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BBIYMCIICHUH W YIPaBJICHUIO JAHHBIMHU, a TaKKe aHAJIM3MPOBATh MX APXUTEKTYPHBIC
peuienust U puiocoduio pazpaboTKH

Operating systems

Students will learn the basic components of operating systems such as the operating
system kernel, system calls, device drivers, task schedulers, memory management, file
systems and network protocols. They will learn to analyze the interactions between
these components and their impact on the overall performance of computer
systems.They will be able to explain different approaches to resource management and
understand their impact on system performance and efficiency: Students will solve
practical problems related to configuring and administering operating systems, be able
to evaluate the advantages and limitations of different approaches to computing
organization and data management, and analyze their architectural decisions and
design philosophies.

Bell KK
T1J1 BK
PD UC

Keninik 6ainansic

CrynmeHtTep KIHMEHT-cepBep apxurektypackl, OSI wmomemi (open  Systems
Interconnection), TCP/IP xoHe O0acka KENUTIK NPOTOKOIAAP CHSKTHI SKEJILTIK
JKYHeJIep/liH Heri3ri TYXbIpbIMJIaMaliapbl MEH KOMIIOHEHTTEpiH MEHIepei.oapabl
3aMaHayu it-uH(QpaKypsUlbIMaapaa kKojjaHy. CoHpaii-ak, »elIiK KOCHUIBIMJIApAbI
OpHATy KoHE JMarHOCTHKajayFra, JKeninik KbI3MeTTep i KOHPUTYypanusiiayFa, XKeiik
OesceHnTIKTI OaKplIayFa jKoHe TajiayFa OailJIaHBICTBI IPAKTHKAJIBIK TalChIpMasiap/ibl
IIeIIe ajiajibl.

CeTeBoe B3aNMOICHCTBIE

CTyAeHTBI OCBOSIT OCHOBHBIE KOHIICTIIIMKA M KOMIIOHEHTHI CETE€BBIX CHUCTEM, TaKue Kak
KIHCHT-CepBepHast apxurektypa, moaenb OSI (Open Systems Interconnection),
TCP/IP u papyrue cereBble NPOTOKOIBI WX MPUMEHEHHE B cOBpeMeHHbIx [T-
HHPpacTpykTypax. Takke MOTYT pemath IPaKTHICCKWE 3allaud, CBsA3aHHBIE C
HAaCTPOMKON W JMarHOCTUPOBAHUEM CETEBbIX COEIUMHEHMH, HAaCTPOMKOW CETEBbIX
CITYK0, MPOU3BOINTH MOHHTOPHHT M aHAJIN3 CETEBOM AKTUBHOCTH

Network interaction

Students will master the basic concepts and components of network systems, such as
client-server architecture, OSI (Open Systems Interconnection) model, TCP/IP and
other network protocols and their application in modern IT infrastructures. They can
also solve practical tasks related to setting up and diagnosing network connections,
configuring network services, and monitoring and analyzing network activity.

OH 5
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AKapaTThIK Kayinci3mik

OKBITYIbIH MaKCaThl KEJIeCI HOTIIKEIepre KOJ XKETKi3yi KaMTHIbI: HEri3ri Kayimrep
MEH OCAIIBIKTApIbl TYCIHY, aKmapaTThl KOPFay oMIICTEpiH, COHAal-aK Kayirci3mik
OKHFAIapPbIH  aHBIKTAY OJKOHE QIIblH ajly oIICTEpiH 3epTTey, aKIapaTThIK
TEXHOJIOTHSUIAPABI d3ipJiey JKOHE iCKEe achIpy Ke3iHJe KayilcCi3diK TaJanTapblH ecKepe
anajpl, KayinTepli aHbIKTAy JKOHE Taljiay YIIiH apHaWbl KypagapAbl MaiianaHyIbl
yiipeHeni, akmapaTThIK KayilCi3MIKTIH KYKBIKTBIK YOHE STHKAIBIK acleKTUIePiH
3epTTeii.

WndopmannonHas
6e301macHoOCTh

Lemp oOydeHWs BKIIOYACT JOCTHKCHUE CICAYIONIMX PE3yJIbTaTOB:IOHUMAHUE
OCHOBHBIX YTPO3 U ySI3BUMOCTCH, H3yYCHHE METOJIOB 3alIUTH HHPOPMAIIUH, & TaKKe
METOZIOB OOHApYXCHUS W MPEJOTBPAIICHUS WHIUACHTOB OE30MacHOCTH, CMOTYT
YYHATBIBaTh TpeOOBaHHSA K O€30IMaCHOCTH TpU  pa3paboTKe U pealu3aliu
I/IH(i)OpMa[II/IOHHBIX TeXHOJ’IOFHﬁ, Hay4darcsa HCIOJb30BaTh CIICHHUAIM3UPOBAHHBIC
WHCTPYMEHTBI JIsA O6Hapy)KeHI/I${ 1 aHajiM3a YIrpo3, u3ydaTr IpaBOBBIX U 3THYCCKHUX
aCIMeKTOB MHPOPMAITMOHHON 0€30MacHOCTH.

OH 4,
OH 5




Information security

The learning objective includes the achievement of the following results:
understanding of the main threats and vulnerabilities, study of information protection
methods, as well as methods of detection and prevention of security incidents, will be
able to consider security requirements in the development and implementation of
information technologies, will learn to use specialized tools for detection and analysis
of threats, will study legal and ethical aspects of information security.

BIT KK
BJI BK
BD UC

BynrTel ecentey

Crynentrep laaS, PaaS >xoHe SaaS cUAKTBI OYITTBIK KbI3SMETTEP/IH HETI3JepiH )KoHE
AWS, Azure xoHe Google Cloud cuskrsl Herisri miardopmanapasl yipeneni. Kype
OYITTHIK KYHeNepiH apXUTEKTypachlH, pecypcTapAbl OacKapyasl, KOHTCHHEpICYHi
JKOHE OPKECTPIICY i, Kayilci3AiK IeH MacmTadTay MacemeliepiH KaMTHIbL.

O0J1a4yHbIE BEIYMCIEHNS

CrymeHTHl M3ydYaT OCHOBHI OOJNAaYHBIX CEpPBHCOB, Takumx Kak laaS, PaaS m SaaS, u
ocHOBHBIe atdopmer, Bkimodas AWS, Azure u Google Cloud. Kypc oxBaTpiBaet
APXUTEKTYypy OONAYHBIX CHCTEM, YIpPABICHHE pPECypcaMH, KOHTCHHEPH3alHIO H
OPKECTPALHIO, & TAKKE BOIPOCH 0E30IIACHOCTH M MaCIITAOUPYEMOCTH.

Cloud computing

Students will learn the basics of cloud services such as laaS, PaaS, and SaaS, and
major platforms including AWS, Azure, and Google Cloud. The course covers cloud
architecture, resource management, containerization and orchestration, and security
and scalability.

OH 4,
OH 5
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Bupryanzp! xoHe KeHEHTIIreH
HIBIHJIBIK

Crynentrep Unity sxome Unreal Engine cuskrelr VR sxoHe AR KoChIMIIajgapbiH
J3ipieyre apHaiaFaH Kypaiaap MeH miardopManapasl MeHrepei sxone 3D moaenbaey,
KEHICTIKTIK JIBIOBIC )KOHE 03apa 9pEKETTECY TYXKbIphIMAaMalIapblH YHpPEHE .

BupryaneHas u 10NOJHEHHAS
peanbHOCTh

CTyZeHTbl OCBOST HMHCTpYMeHTHl M Iuiatdopmbl Juisi paspabotrkm VR um AR
npwioxenuit, Takue kak Unity u Unreal Engine, m wusyuar konuenuuu 3D-
MOJIEIUPOBaHMsl, IPOCTPAHCTBEHHOT'O 3BYKA U B3aMMOACHCTBHSL.

Virtual and augmented reality

Students will master tools and platforms for developing VR and AR applications, such
as Unity and Unreal Engine, and explore concepts of 3D modeling, spatial audio, and
interaction

OH 4,
OH 7,
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dusnka

CrynmeHrrep snekTpoHuka, CEHCOpHKa, aKyCcTHKa jkKoHe Oacka cajalapra KaTBICTHI
TEXHUKAJIBIK eCEeNTepi TalAay >KoHE IIeNTy YIIH (pU3UKaIBIK 3aHIapAbl KOJIAAaHY IbI
yiipeHeni. AHaIUTUKANBIK JKOHE JKCIICPHUMEHTTIK NaFapUIapAbl nambiTy. "dusnka'
MIOHIH THIMJII MEHrepy CTyJeHTTepre OariapiiamMalblk KaMTaMachl3 eTyni a3ipuey,
KYHEIIK HHKEHEepHUsi, POOOTOTEXHUKA JKOHE 0acka Ja TeXHHUKAIBIK MOHAEPIl Koca
anraHga, WHPOpMaTHKa cajachlHAa Taiimansl OOJNAaTBIH KaXeTTi iprem OimiM MeH
JIaFIbLIAPIbI KAMTaMachl3 eTel

dusuka

CryaeHTbl OyAyT YYUTHCS MPUMEHATH (HU3MUECKUE 3aKOHBI JUIS aHAU3a U PEIICHUS
TEXHUYECKHX 3a]1a4, CBSI3aHHBIX C DJIEKTPOHHUKOW, CEHCOPUKOH, aKyCTHKOW U IPYTUMH
obmactsamu. Pa3oBBIOT aHATHUTHYIECKHE U IKCTIEPIMEHTATBHBIE HABBIKH. D (EKTUBHOE
OCBOCHHME JHUCHUILTUHBI "®wu3mka" o0ecreunBaeT CTYICHTaM HEO0OXOIHMBIC
(yHIaMCHTaNbHBIC 3HAHUS H HABBIKM, KOTOpble OyIyT TIIOJNE3HBI B 00JacTh
WHPOPMATUKH, BKIOYAas pa3pabOTKy MPOTpaMMHOTO OOECIICYCHHS, CHCTEMHYIO
WH)KEHEPHUIO, pOOOTOTEXHUKY H APYTHE TEXHUUCCKUE TUCIHIUTHHBI

OH 5,
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Physics

Students will learn to apply physical laws to analyze and solve technical problems
related to electronics, sensorics, acoustics, and other fields. They will develop
analytical and experimental skills. Effective mastery of the Physics discipline provides
students with the necessary fundamental knowledge and skills that will be useful in
computer science, including software development, systems engineering, robotics, and
other technical disciplines

BIT KK
BJI BK
BD UC

DJIeKTpOHNKa

CryneHTTep eey KypaagapbIMeH, 3JIeKTPOHABl KYPBUIFBUIAPIBI KYPacThIPYFa JKOHE
CBIHAYFa apHaJFaH KYpajJapMeH J>KYMBIC ICTEYIiH HeTi3ri oficTepi MEH oicTepiH
MeHrepeni. CTymeHTTep DICKTPOHHWKAHBI CHOIPUITEH JKy#Henep, CEHCOPIBIK
KYPBUIFBUIAP, KEJUTIK KYPBUIFbUIAP jkoHE T.0. cHAKTH apTypii IT koceMmIanapeiama
KOJLIAHY bl YHpEHE .

DNEKTPOHUKA

CTyneHTBl OCBOSIT OCHOBHBIE METOZBI M TEXHUKH pabOTBl C H3MEPHUTENbHBIMU
npudopaMu, HHCTpYMEHTaMH Ul COOPKH M TECTHPOBAHMS HJICKTPOHHBIX YCTPOMCTB.
CryneHThl HayyaTcs IPUMEHSTh 3JICKTPOHUKY B pa3nu4HbIX [T-mpunoskeHusx, Takux
KaK BCTpauBaeMble CUCTEMbI, CCHCOPHBIE YCTPOICTBA, CETeBBIE YCTPOWCTBA U APYTHE

Electronics

Students will learn the basic methods and techniques of working with measuring
instruments, tools for assembling and testing electronic devices. Students will learn
how to apply electronics in various IT applications such as embedded systems, sensor
devices, networking devices and others.

OH 5,
OH 6
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Po0OoTOTeXHUKAHBIH HETi3epi

by moH poOOTOTEXHUKAHBIH HETI3Ti TYXXBIpbIMIaManapbl MEH TEXHOJIOTHsIapbIHa
Kipicre 00JBIT TaObLIaIbI, POOOTOTEXHUKAIBIK KYHEIepli TYCIHY JKOHE TaMBITY VIIiH
HETI3ri OiliM MeH JarapiapAb! YebiHanel. CTyIeHTTep POOOTOTEXHUKA TEOPHUSICH MEH
MPAaKTUKACBIHBIH HETI3NIEpiH MEHrepedi, poOOTTapablH OPTYPIi TYPIEPIiHIH >KYMEIC
NPUHIUNTEPIH  TYCIHYZIi, pPOOOTOTEXHUKANBIK OJKyHenepai  kobamay — JKoHeE
Oargapiamanay AaFAbUIapblH JaMBITYIbl, COHOaH-aK POOOTOTEXHUKAHBI AaMbITYIbIH
Ka3ipri 3aMaHFbl OaFbITTapbIH KAJIBINTACTHIPAJIBL.

OCHOBBI POOOTOTEXHHUKH

JlaHHasg nuCHMIUIMHA TIpeAcTaBisieT coOol BBEJEGHHE B KIFOUCBBIE KOHIENIUH H
TEXHOJIOTUH POOOTOTEXHUKH, MpPENOCTaBisisi Oa30Bble 3HAHHWA M HABBIKA U
MOHUMAaHUS U Pa3pabOTKH pOOOTOTEXHUUYECKUX CUCTeM. CTYJEHTBI OCBOSIT OCHOBBI
TEOPUH U MPAKTUKU POOOTOTEXHHMKH, COPMUPYIOT MOHHMAHHE MPUHIMIIOB PaOOTHI
pPa3MYHBIX  TUMOB  POOOTOB,  pa3BUTHE  HABBIKOB  IPOCKTHPOBAHHUS |
MPOTPAMMHPOBAaHUS  POOOTOTEXHWYECKHX CHCTEM, a Takke COBPEMEHHBIMU
HaIpaBJICHUSIMH Pa3BUTHS POOOTOTEXHUKH.

Fundamentals of robotics

This course is an introduction to the key concepts and technologies of robotics,
providing the basic knowledge and skills to understand and develop robotic systems.
Students will learn the fundamentals of robotics theory and practice, develop an
understanding of the operating principles of different types of robots, develop skills in
the design and programming of robotic systems, and the current trends in robotics
development.

OH 6
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Kontpomrepnepmi
Oarmapiamanay

CryneHTrep THIMAI JKOHE CEHIMAI KOHTPOJUICPIIK OarnapiaMaliblK >KacaKTaMaHBI
o3ipyiey HaripUIapblH Hrepelli, COHBIMEH KaTap KiTalXaHajlap MeH KypbUIbIMAapIbl

OH 6
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nmaiganaHynbl, OVITTBIK  KBIBMETTEPMEH  JKOHE  JKENUNK  MPOTOKOJIAapMeH
MHTETpalysIayibl Koca ajfaHia, eHIIpUIreH Kykernepre apHanraH OarnapiaMalibk
JKacaKTaMaHbl 93ipJiey/IiH 3aMaHayH TaCUIIepiH YHpeHei

IIporpammupoBaHue
KOHTPOJUIEPOB

CryneHTsl TNpHOOPETYT HaBBIKM pa3pabOTKH 3()(EeKTHBHOIO U HAJEKHOTO
MPOTPaMMHOI0 O0ECHEeYEeHUs Ui KOHTPOJUIEPOB, a TaKKe M3ydaT COBPEMEHHBIC
MOAXOJBl K pa3paboTKe NpOrpaMMHOIO oOecreyeHusl Uil BCTPOEHHBIX CHCTEM,
BKJIIOYasl KCIIOJb30BaHWE OMONMOTEK M (PEiiMBOPKOB, a TakXKe MHTErPalUIo C
00J1aYHBIMU CEPBUCAMU U CETEBBIMH IPOTOKOJIAMHU

Controller programming

Students will gain skills in developing efficient and reliable software for controllers,
and will learn modern approaches to software development for embedded systems,
including the use of libraries and frameworks, as well as integration with cloud
services and network protocols

Bell TK
]I KB
PD EC

ANTopuTMIEp JKOHE ecenTey

Binim anymbuiap anroputMaep MEH €CEeNTENTIMTIK TeOPUICHIHBIH HETI3T1 YFRIMIAphIH,
COHBIH IOIiHIE KWBIHIBIFBIH Tajlay oOJICTEpiH, ecenTep KiIacTapbl MeEH 0a3albIK
ecentey Mopenbaepid (THIOPHHI MalIMHANaphl, aKbIPJIBl aBTOMATTap) MEHrepel.
Epexie koHT THIMII anropuTMaEp/l 931piieyre »oHe ecenTey MEeKTeYIepiH TyCiHyre
Oeutine i

AHFOpI/ITMI:nI " BBIYHUCIIUMOCTD

OOyuaromecss OCBOST (DYHAAMEHTAIbHBIC KOHIICHIIUK AJITOPUTMOB W TCOPHUH
BBIYMCIIMMOCTH, BKJIIOYash METOJABI aHajM3a CIOXHOCTH, KJIacChl 3ajad, a TaKxke
0a30Bble BBIYUCIUTENbHBIE MOAeNM (MamuHbl ThIOpHHTA, KOHEYHBIE aBTOMATBHI).
Ocoboe BHMMaHHE yaemsieTcst pa3padboTke 3()(HEeKTHBHBIX ANTOPUTMOB M MOHUMAHHIO
OIpaHUYEHUN BBIYUCIICHUHN

Algorithms and Computability

Learners will master fundamental concepts of algorithms and computability theory,
including complexity analysis methods, problem classes, and basic computational
models (Turing machines, finite automata). Special attention is given to the
development of efficient algorithms and understanding the limitations of computation

10
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barnapiamalblk KacaKTaMaHbl
x)obarnay jKoHe 93ipiey

Binmim anmymemmap GargapiraMaiblK KaMTaMachl3 €Ty eMipIliK IHUKIIiHIH KaFuJalapbiH,
JKyle apXHUTeKTypachlH jkobOanay omicTepiH, jxolamay yiTLIepiH, coHIaii-ak
HyCKanappl 6ackapy, TeCTIeYy KoHe KyKaTTaHIBIPYIbl KOca ayFaHIa, KOMaHIAJbIK
JKYMBIC Kypangapel MeH ToxipuOeciH MeHrepemi. Camanmbsl JkoHE KEHEUTLIETiH
OaraapiiaMalIblK OHIMIEP/Ii 93ipsIeyre JKYHesi TOCIJI KaJIbIITaCThIPhLIAIBI

[TpoekTrpoBanue u pazpadoTKa
MPOrPaMMHOTO 00eCTIeUeHUs

OOyuaromecs: 0OCBOST NPUHIUIBI )KU3HEHHOTO 1IMKJIAa MPOrPaMMHOTO OOecreueH s,
METOBI IPOSKTHPOBAHUS APXUTEKTYPHI CUCTEM, IIA0JIOHBI TPOSKTHPOBAHMUS, a TAaKXKe
MHCTPYMEHTBl M TPAKTUKH KOMAaHAHOM pa3pabOTKH, BKIIOYas KOHTPOJb BEPCHil,
TECTUPOBAHUE U JOKyMeHTauuo. dopmupyercs CUCTEMHBII NOAXOI K CO3AAHMIO
Ka4eCTBEHHOTO M MacIITabUpyeMOro IporpaMMHOT0 o0ecrieueHust

Software Design and
Development

Learners will acquire principles of the software development life cycle, system
architecture design methods, design patterns, as well as tools and practices for team
development, including version control, testing, and documentation. A systematic
approach to building high-quality and scalable software is developed

10
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Kac aHJIbl UHTCJIJICKT 3TUKaChl

CryneHTTep >KayamnKepLIUIKKe, alIbIKTBIKKA, OJIJIETTUIIKKE, JKEKe ©eMipre >KoHe
JKacaHJ(bl MHTEJUIEKTTIH QJIEYMETTIK ocepiHe KaThICTHI Macelnenepai 3eprreiini. Kype
KU sxyiienepiHiy 3TUKANBIK AW3ailH NPUHIMOTEPIH, COHNAM-aK oJapbl Mmaiiianany
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Ke31HJe TYBIHIANTHIH KYKBIKTHIK JKOHE MOPANBIBIK MOceJenepai KapacThIpy.IbI
KaMTHJIBI

OTHKa HNCKYCCTBCHHOT'O
HUHTCIIIICKTA

CTyZ[eHTI)I n3ydyar BOIIPOCHI, CBA3AHHBIC C OTBETCTBCHHOCTBHIO, HNPO3PAYHOCTLHIO,
CIIPaBCAJIMBOCTbIO, TIPUBATHOCTBIO W  COLMAJIbHBIM BosaeiictBuem UU. Kpr
BKJIIOYACT PACCMOTPCHUC NPUHLOHUIIOB 3TUYECKOI'O au3aiiHa CHCTEM I/H/I, a TaKxXce
IIpaBOBbIC U MOPAJIbLHBIC HpO6J’IeMI)I, BO3HUKAOMIKUEC MPH UX MCTIOJIB30BaAHNUU

Ethics of artificial intelligence

Students will explore issues related to responsibility, transparency, fairness, privacy,
and the social impact of Al. The course includes consideration of the principles of
ethical design of Al systems, as well as the legal and moral issues that arise in their use

Bell TK TexHUKaNBIK TaHAay Kypchl 1 Crynentrep baitec craTucTukachl, Kol eJIeM Il IepeKTepai Tanjaay, CTaTUCTUKAIBIK OH 2
I1J1 KB (MaremaTHKaNbIK CTATUCTHKA | KOPBITHIHIBI JKOHE akKlmapaT TeopHsachl OoifpiHIIa OimiMmuepiH Tteperzeremi. Kypc
PD EC JKOHE TEOPHSATIBIK 3aMaHayH JIEPEKTep/li MOJENIBACY TICLIAEPiH KAMTHIBI
nH(POPMATHKA)
Texanueckuii paxynpratuB 1 | OOydaromuecs yriayOaT 3HaHHA B 0071acTH 0alleCOBCKOM CTaTHCTHKH, MHOTOMEPHOTO
(Matematndeckast CTATUCTHKA | aHAJIW3a AaHHBIX, CTATHCTHYECKOTO BBIBO/A M TeopuH HH(popmanun. Kypc oxBaTsiBaeT
U TEOpETHYECKAs COBpPEMEHHBIE IOAXO0IbI K MOJEINPOBAHHUIO JaHHBIX
uHdopmaruka)
Technical elective 1 Students will deepen their knowledge in Bayesian statistics, multivariate data analysis,
(Mathematical Statistics and statistical inference, and information theory. The course covers modern approaches to
Theoretical Informatics) data modeling
Bell TK TexHukanslk Tangay Kypesl 2 | Bys1 Kypc KOMIBIOTEPITIK FHUTBIMAAD CAJTACBIHAAFBI HETi3ri OLTIMAI KaJbINTacThIPaibl. OH 9
I KB (Herisri kommbroTepitik Epekiie Hazap KOATHI Ky)KaTTay, TEXHHUKAJBIK CUIATTaMalap Ka3y, TEXHUKAIBIK OH 10
PD EC yreiMaap (ckazba TYKBIPBIMAAP/BI OasHIAY, HISHIIMICP Taay XKOHE 9ICTepAl TaHAAY bl HETI3Aeyre
KOMITOHEHTIMEH) OarpITTaNIFaH
Texunueckuii paxynpratuB 2 | Kypc ¢dopmupyer 3HaHHMs B 00JacTHM KOMIBIOTEpHBIX Hayk. Ocoboe BHHMaHHUe
(dynnameHTanbHbIe yZeJsAeTCsl Pa3BUTHIO HABBIKOB JOKYMEHTHUPOBAHMS KOJ/IA, HAIIMCAHUS CTIeU(UKaInH ,
koHuenuu CS ¢ npakTUKoH M3JIOKEHNSI TEXHWYECKUX KOHIENINH, aHaln3a peImeHnd M oOO0CHOBaHMS BBIOOpa
HchMa) METOJIOB
Technical elective 2 (Core The course builds foundational knowledge in computer science. Particular attention is
Programming Concepts with given to developing skills in code documentation, writing specifications, presenting
Writing Practice) technical concepts, analyzing solutions, and justifying the choice of methods
Bell TK Texuukanslk Tagaay kypcel 3 | Kypc wumxkeHepuss MeH eoHepai OipikTipemi, CTYACHTTEpPre IIbIFapMAIIbLUTBIK OH1
11 KB (MmxeHepiliK MbIFapMaIibUIBIK | TEXHUKAIBIK IIEmIiMIep apKbUIl MEXaHWKAJBIK apT-OOBEKTiIep MEH HHTepaKTHBTI OH 9
PD EC KOHE TEXHHUKAIBIK MepopMaHC | MHCTAJULALUSIIAD Kacay bl YHpeTei
HeTi3/epi)
Texumueckuit pakynsratnB 3 | Kypc oObequHseT HH)XEHEPHIO U HCKYCCTBO, 00y4as CO3MaHUI0 MEXaHHYECKUX apT-
(OcHOBBI HHKEHEPHOTO 00BEKTOB W MHTEPAKTHBHBIX WHCTAUIAIMHA C aKIIEHTOM Ha KPEaTHBHOE TEXHHUUYECKOE
TBOpPYECTBA M TEXHUYECKOTO pemeHne 3axa4
nepdopmanca)
Technical elective 3 This course combines engineering and art, teaching students to create mechanical art
(Engineering Creativity & objects and interactive installations with a focus on creative technical problem-solving
Technical Performance Basics)
Bell TK Texuukanslk Tanaay kypesl 4 | Kypc kasipri 3amanrbl Tajaay ojicrepi OoibiHIIa TepeH Outim Oepeni. Herisri Hazap OH 4




171 KB (CraTUCTHKAIBIK MOJIETHACY MIPAKTUKAIBIK KOJIaHyFa — JEpPeKTepIi aliblH aja eHAeyldeH Oactam Kypaemi OH 10
PD EC JKOHE KOJIIaHOAJIbl MaTeMaTuKa) | MOoJebJIepAl MHTepIpeTalsiayFa IeiiH OarbITTaIFaH
Texunueckuii pakynpratuB 4 | Kypc maer yriayOieHHble 3HaHUS IO COBPEMEHHBIM METOJaM aHalu3a. AKIECHT Ha
(ITpoxBuHYTOE CTaTHCTHUECKOE | MPHKJIAJHOE MPUMEHEHHE - OT NpenoOpaboTKU JaHHBIX 10 WHTEPHPETALUH CIOXKHBIX
MOJIETIMPOBAHNE U NIPUKIIAHAsL | MOAenei
MaTeMaTHKa)
Technical elective 4 (Advanced | The course provides in-depth knowledge of modern analytical methods. The focus is
Statistical Modeling & Applied | on practical application—from data preprocessing to interpretation of complex models
Mathematics)
Bell TK Texuukanslk Tanaay kypesl 5 | Kypc umxkeHepiik jko0anayja SCTETHKANBIK KarFunayiappl OipikTipy oJicTeMeciH OH 10
N1 KB (Umxeneprik au3aifHaa TepeH 3epTTeli, TYCTIH AMHAMHUKACHIH, MaTepHaIiap MeH (popManapasl TEXHUKAIBIK,
PD EC KOJITaHOAJTBI CTETHKA) JKYHeNepTliH DJIEMEHTTEP1 PETiHIE KapacThIPaIb
Texanueckuii paxynpratuB 5 | Kypc maer 3HaHUs 1Mo yriyOJICHHOMY HCCIEIOBAaHHWIO METOJOJOTHH WHTETPALUH
(ITpuknangHas 3cTeTHKA B 3CTeTHYECKNX MPUHOWIOB B HHXXCHEPHOE TMPOEKTHPOBAaHME, paccMaTpHBaeT
MH)KCHEPHOM IPOSKTHPOBAHNH) | IBETOAWHAMHUKY, MaTePHAIbI U POPMBI KaK IEMEHTHI TEXHHUECKHX CHCTEM
Technical elective 5 (Applied | The course explores advanced methodologies for integrating aesthetic principles into
Aesthetics in Engineering engineering design, examining color dynamics, materials, and forms as elements of
Design) technical systems
Bell TK Texuukanslk Tangay kypesl 6 | Kypc kypaenmi OarmapnaManblk skydenepii (yJecTipiireH >xydenep, Hapajuiesibii OH 9
I KB (KypbuibIMIBIK JKYyiienep MEH | ecenteysep, Kayinci3mik) skobaay MeH Tajjnayra apHainraH. CTyIEeHTTep 3aMaHayu OH 10
PD EC FBUIBIMM KOMMYHHKAITHA) azipiey, TecTijiey KoHe OHTaWNaHABIpy daicTepin meHrepeni. KypcerbiH exinmn Oeiri
FBUIBIMA KOMMYHUKaIUsAra apHaJrad
/Texuudeckuii hakynapraTuB 6 | Kypc mNOCBsIIEH NPOEKTHUPOBAHHMIO M aHAIW3Y CIOXHBIX MPOTPAMMHBIX CHCTEM
(CrnoxHble cUCTEMBI M Hay4Hast | (pacmpe/eNieHHbIe CUCTEMBbI, MapalljielibHble BBIYHUCIEHUS, 0e30macHOCTh). CTyIeHTHI
KOMMyHI/IKaI_[I/I)I) N3y4ar0T COBPCMCHHBIC IMOJAXOJbI K pa3pa60TI<e, TCCTUPOBAHUIO W OINTUMHU3AIHNU.
Bropas yacTs Kypca Gpokycupyercst Ha Hay9HOH KOMMYHHKAIIH
Technical elective 6 (Complex | This course is dedicated to the design and analysis of complex software systems
Systems and Scientific (distributed systems, parallel computing, security). Students study modern approaches
Communication) to development, testing, and optimization. The second part of the course focuses on
scientific communication
bell TK TexHUKAIBIK TagAay Kypcbl 7 | [IpakTukamblk OarbITTaFbl Kype, MYHIa CTYICHTTEp HaKTHI MOceleNiepi HIemyre o3 OH 3
111 KB (KoMITbroTepItiK FRITBIMIAFEI OimiMaepiH KonmaHamel: OarmapiaMaliblK KaMTaMachl3 €Ty d3ipiey, alropuTMACpi OH 7
PD EC KOCciOH KOJIJaHbBICTAp KOHE OHTAIIAaHABIPY, WHHOBALMANBIK ImemiMaepAi eHrizy. CTyneHTTep  FBUIBIMH OH 9
FBUIBIMHM KapHsUIaHBIM/IAP) KoH(epeHIMsIIap MEeH KypHAJIIapFa MaKaa JaibIHAayabl yipeHe i
Texumueckuit pakynsratu 7 | [IpakTHKO-OPHEHTHPOBAHHBIA KypC, I/I€ CTYIEHTHI MPUMEHSIOT 3HAHUS JJIS PeIICHHS
(ITpodeccuonansHbIe peampHBIX 3amau:  paszpaborka [IO, omnTHMHU3amUMs —aNTOPUTMOB, BHEAPCHHE
npuioxeHns B CS v HaydHble | MHHOBALIMOHHBIX  pEIIEHWH. YdaTcs TOTOBHUTh IMyONWKAIMHM I HAY9HBIX
yOIHKAIIH) KOH(epeHINH 1 KXYPHAJIOB
Technical elective 7 A practice-oriented course in which students apply their knowledge to solve real-world
(Professional Applicationsin | problems: software development, algorithm optimization, and implementation of
CS & Scientific Publication) innovative solutions. Students learn how to prepare publications for scientific
conferences and journals
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TepeHIeTYy i, TaHIAIFaH MaMaHABIK OOMBIHINA KaXKETTI JaFabulap MEH AaFIblIapibl
urepyi, OoJamak KaciOu ic-opeKeT Typajbl HaesuIapabl KEHEHTY I KaJIbITaCThIPa/Ibl,
©3J1iK )KYMBICTBI O0JDKaMalabl, KepiciHile Ooamak MaMaH IbIFBIMEH TaHBICTBIPY JKOHE
QJIFAIIKBI FRUIBIMU-3€PTTEY JIaFAblIap/ibl KJIbINTaCThIPAIbL.

VYueOHast IpaKTHKa

dopMupyeT NnepBUYHBIX MPO(GECCHOHANBHBIX YMEHHH M HaBBIKOB, 3aKpEIUICHUE U
yriryOneHne TMOJIyYeHHBIX TEOPETUYECKHX 3HAHWH, OBJAJCHHE HEOOXOANMBIMH
HaBBIKAMU U YMEHUSIMH 10 M30paHHOH CIIeNUaIbHOCTH, PAaCIIMPEHUE TPEICTaBICHHUN
0 Oynymiedl mpodeccHoHaNbHON NesTeNIbHOCTH, HPEAIoIaraeT He CaMOCTOSTEIbHYIO
paboty, a o3HaKOMIIeHHE C Oyaymieidl mpodeccrneil W MOJydYeHHEe IEPBHIX HaBBIKOB
HCCIICIOBATENBCKOM AESTEIbHOCTH.

Training Practice

It forms primary professional skills, consolidation and deepening of the theoretical
knowledge gained, mastering the necessary skills and abilities in the chosen specialty,
expanding ideas about future professional activities, does not presuppose independent
work, but acquaintance with the future profession and obtaining the first skills of
research activity.
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OHJIPICTIK PaKTHKA

[TpakTHKaHBIH MaKcaThl — KOCiOM OpTa Typaibl TYCIHIKTI TEpEHJIETY )KoHEe 0acTarKpl
NpaKTHKaJbIK  Jarapliapasl  MmeHrepy.  CTyaeHTTep — KapamalbiM  KociOu
TalcelpManapbpl  OpBIHIAIN, TEXHOJOTHSIBIK, 3epTTey, OacKapylIbUIBIK HeMece
YHBIMIACTBIPYIIBUIBIK ~TIPOLECTepAl  OakpulayFa KaTbicalbl. AKIapaTTbl Taiujay,
TOITHIK ©3apa SPEKETTECY JKOHE KCIOM ATHKaHbI CaKTay JarablIapbl KaJbIITACa bl

IIpousBoacTBEHHAs IPAKTHKA

Llens npakTHKu — yriryOieHHe MOHUMaHHs MPOo(peCcCHOHAIBHON Cpelbl U OCBOCHUE
HayalbHBIX  MNPAaKTHMYECKUX  HaBBIKOB.  CTYyAEHTHl  BBINOJHAIOT  TPOCTHIE
npodeccHoHaNbHBIE 3aJaHusl, YYacTBYIOT B HAONIOAEGHHM 32 TEXHOJIOTHYECKUMH,
WCCIIEIOBAaTEIbCKUMHY, YIPaBICHYECKUMH WM OPraHW3allMOHHBIMH  ITPOIIECCAMHU.
@®opMHUpYIOTCST HaBBIKM aHaidW3a HWH(OpMAlWK, KOMAHIHOTO B3aWMOAEHCTBUS H
co0umoieHns TpoecCHOHaTBLHON ATHKH.

Specialized practice

The goal of the internship is to deepen the understanding of the professional
environment and acquire initial practical skills. Students perform simple professional
tasks, participate in observing technological, research, managerial, or organizational
processes. Skills in information analysis, team interaction, and adherence to
professional ethics are developed.
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OHJIPICTIK MPaKTHKA

Byn ke3eHIe CTyAEHTTEp TAIIMrepiepiH OacCHIbUIBIFBIMEH KOJIAHOANBI KociOu
Mocenenepi menryre OenceHai KaTeicanbl. [IpakThka ImIeHOepiHAe JalbIHIBIK
OeifiHiHE COWKeC KeNeTiH JKYMBIC 9IiCTepi Mrepiieli, ©3iHIIK KbI3MET, CHIHHM Oiay
KOHE IKOOANBIK TOCUT JarApuiapbl JaMuabl. [IpakThka TeopusnmblK — Oimimuai
HIOFBIPJIAHABIPYFa )KOHE KOCiOU 03i1H-031 aHBIKTayFa BIKIAJ eTeli.

HpOI/ISBOHCTBeHHaSI IMpaKTHUKa

Ha JAaHHOM 9Tall€ CTYACHTbI AKTUBHO BKIIIOYAKOTCA B PCHICHUC IMPUKIAIHBIX
HpO(I)eCCI/IOHaJ'ILHLIX 3aga4 1noA PYKOBOJACTBOM HACTAaBHUKOB. B paMKax HOPaKTUKU
OCBauBarKOTCA METOAbI pa6OTLI, COOTBETCTBYIOIIUE HpO(I)I/IJ'HO IOAroTOBKH,
Pa3BUBAIOTCA HABbIKA CaMOCTOSTEIIbHOMI ACATCIBHOCTH, KPUTUYCCKOI'0 MBIIJICHUA U
MMPOCKTHOI'O NoAXoAa. HpaKTI/IKa CHOCO6CTBy€T 3aKPCIUICHUIO TCOPETUYCCKUX 3HAHMUI
)48 HpO(I)CCCI/IOHaJ'ILHOMy CaMOOIIPEACIICHHUIO.

Specialized practice

At this stage, students are actively involved in solving applied professional tasks under
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the guidance of mentors. Within the framework of practical training, students learn
working methods appropriate to the profile of training, develop skills of independent
activity, critical thinking and project approach. Practical training contributes to the
consolidation of theoretical knowledge and professional self-determination.
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1171 BK
PD UC

OHJIPICTIK MPaKTHKA

[IpakTuka HaKTBI KociOM opTa >KarmadblHAa OUTIM MEH JaFabUTIapIbl KeIIeHIi
Koyjanyra OarbiTrairad. CTyICHTTEp MaWbIHIBIK OCiiHI OOWBIHIIA TarChpMaliap bl
03 OeTiHIIE OpBIHIAMIBI, KyXKaTTaMaHbl peciMielnl, jxobamapabl —a3ipieyre,
MpoIleCTep MEH MICHIIMACPIl TaijgayFa Karbicaasl. KOpPBITBIHIBI MpakTHKa KociOu
KY3BIPETTITKTI OCKiTy JKOHE CTYNeHTTIH O3iHHIK KociOM KBI3METKE MailbIHIBIFBIH
pacTayra KbI3MET eTe/i.

[Ipon3BoacTBEHHAS IPaKTHKA

[IpakTuka HanpaBiieHa HA KOMIUIEKCHOE NMPUMEHEHHUE 3HAHUW U YMEHHUM B yCIOBHSIX
peanpHON npodeccrHoHanbHONW cpenpl. CTYAEHTHI OCYHIECTBISIOT CaMOCTOSTEIILHOE
BBIIIOJTHEHUE 33aJaHUM 10 MPO(QWII0 IOATOTOBKH, O(GOPMILIIOT JOKYyMEHTAIHIO,
Y4acTBYIOT B pa3pabOTKE INPOEKTOB, aHAIM3€ MPOIECCOB M pelIeHHH. lTorosas
IIpaKTUKa  CIYXXUT  3aKpEIICHUEM Mpo)eCCHOHATBHBIX ~ KOMIICTCHIUH  ©
MOATBEPKIICHHEM TOTOBHOCTH CTYJCHTa K CaMOCTOSATENBHON NpogecCHOHATIBHOM
JESTEIbHOCTH.

Specialized practice

Practical training is aimed at complex application of knowledge and skills in real
professional environment. Students carry out independent performance of tasks in the
field of training, draw up documentation, participate in the development of projects,
analyse processes and solutions. The final internship serves as a consolidation of
professional competences and confirmation of the student's readiness for independent
professional activity.
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I[I/IHJ'IOM AJIAbI [IPAKTHUKACHI

Oky OapbICHIHIA CTYyIEHTTEPHAIH allfaH TEOPWSIIBIK OUTIMAEpiH MIOFBIpIaHIBIPYFa
JKOHE KEeHEeHTyre BIKMall eTeli; OepiireH TamchlpMaliapibsl OpbIHIAYNa HPaKTHKAJIBIK
JaFIbUIAp/Ibl HTEpY.

Hpe,I[,HI/IHJ'IOMHaH IpaKTUKa

CHOCO6CTBy€T 3aKPCIVICHUIO U PACHIUPCHUIO TCOPCTHUCCKUX 3HaHHI71, MOJYYCHHBIX
CTyACHTAaMU BO  BpeM:A O6y‘I€HI/I$[; HpI/IO6p€TCHI/IG MPAKTUYCCKUX  HABBIKOB
BEBITNTIOJITHCHHUS ITOCTABJICHHBIX SaZ[aHPIﬁ.

Pre-graduation practice

Contributes to the consolidation and expansion of theoretical knowledge acquired by
students during training; acquisition of practical skills for performing assigned tasks.
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Jene
LIBIHBIKTBIPY

ITon kociOM KbI3METKE JaiblHOaNy YVIIIH JIeHCAYJIBIKTBI CaKTay, HBIFANTYIbI
KaMTaMachl3 €TETiH JeHE INBIHBIKTHIPY KYpalgapsl MEH OMiCTepiH MaKCaTThl TYPAE
KOJIIaHyFa YHpeTeni; (U3HKAIBIK >KYKTeMEHi, >KYHKe-TICUXUKAJIBIK CTPECCTi JKoHE
Oonamak eHOEeK OpeKeTiHJeTi KOJIaiChI3 (aKTopiapIsl TYPakTHl TYpAE ayBICTBIPYFa
BIHTAJIAHABIPAIBI

®dusnueckas KyJbTypa

JucuiuimHa y9uT IeJICHapaBIeHHO UCTI0JIb30BAaTh CPEICTBA M METOIBI (hU3HIECKOI
KyJIbTypBl, 00€CIEYNBAaIOIINE COXPAHEHUE, YKPEIUICHHUE 3/10POBbs ISl MTOJTOTOBKH K
podecCHOHAIBHOM ESTENEHOCTH; K CTOMKOMY IIEpPEHECEHNI0 (PM3MIECKNX Harpy3oK,
HEPBHO-TICUXMYECKUX HaNpsDKEHUH W HeOnaronpusaTHeIX (akTopoB B Oymymien
TPYAOBOMH JEATENbHOCTH.

Physical Culture

The discipline teaches to purposefully use the means and methods of physical culture,
ensuring the preservation, strengthening of health in order to prepare for professional
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activity; to persistent transfer of physical exertion, neuropsychic stress and adverse
factors in future labor activity.

KA JUIIoMIBIK JKYMBICTBI | MaMaHJIBIK OOMBIHIIA TCOPUSUIBIK OULTIMIACP MEH MNPAKTHKAIBIK JIaFabUIap/Ibl 8
(>x00aHBI) jKa3zy >KOHE KOpFay | TEpEeHAETY, XKyileley »oHe MHTerpanysuiay (opmaiapbl; TEOPUSUIBIK OLTIMAI CHIHU
HEMECE KeHIeHL[i C€MTHUXaHtra | TYpFrbladaH 6afanay JKOHC JKAJIIbLIIAY KOHC OHBI KOJ‘I}:[aHGaHLI Mecenenepai menryae
IlaﬁLIHIlLIK JKOHC TaIlCbIpy KOJIAaHy JdarAbUIapblH JaMbITyFa bIKHIAJ eTe;[i; ;[ep6ec AHAJIUTHUKAJIBIK KYMBIC
JAaF AbLJIAPBIH JKQHEC FHIJIBIMU 3epTTeynepz[iH 3aMaHayu SL[iCTepiH bIHTAJIaHAbIpaJbl.
HUA Hanucanue u 3amuTa | PopMupyer yriryOlieHHe, CUCTEMaTU3alUI0 U UHTErPallii TEOPETHYECKUX 3HAHUW U
IlI/IHJ'IOMHOﬁ pa6OTI>I (HpOCKTa) MPaKTUYCCKUX HAaBBIKOB 10 CICIHUAJIBbHOCTH, CHOCO6CTByeT Pa3BUTHIO YMCHUA
HIn IIOArOTOBKA u caa4a | KpUTHIECKN OLECHWUBATH U O606H_[aTB TCOPETUYCCKNUE 3HAHUA U IPUMEHATH UX NPHU
KOMIIJICKCHOT'O DK3aMCHa pemennn TMPUKJIIaTHBIX 3aJ1a4, CTUMYJIMPYET HaBBIKHU CaMOCTOSITEILHOM
AHAJATHYCCKOHN pa6OTLI 1 COBPEMCHHBIMH MCTOAAMH HAYYHOT'O MCCICIOBAHUAA.
FA Writing and Defense of the | Forms of deepening, systematization and integration of theoretical knowledge and
Diploma Work (Project) or | practical skills in the specialty; promotes the development of skills to critically
Preparation and Passing of a | evaluate and generalize theoretical knowledge and apply it in solving applied
Comprehensive Exam problems; stimulates the skills of independent analytical work and modern methods of
scientific research.
Bapusirel / UToro /Total 240




