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I3IPJIEYLIIJIEP/ PASPABOTYUKHW/ DEVELOPERS:

Ky3zen6aeB b.A. — aknapatThIK yiienep kadenapacblHbIH MEHI€pYIIIici, aFa OKBITYIIBI, (pumocodus
nokropsl (PhD)

Ky3en6aeB b.A. — 3aBenyromuii kagenpoit HHGOPMAIIMOHHBIX CUCTEM, CTAPIINK MPENOAaBaTeNb,
nokrop ¢unocopuu PhD

Kuzenbaev B.A. — Head of the Department of Information Systems, Senior Lecturer, PhD
buxanosa O.U. — OarapiamMaiblk KaMTaMachl3 €Ty KaeIpachIHbIH aFra OKbITYILIBICHI, MarucTp,
TeparaHbIH OpBIHOACAPHI

buxanosa O.U. — crapmuii npenoaasarens kadeapbl IpOrpaMMHOI0 00ecedeHus, MarucTp,
3aMEeCTUTEIND MpeceaaTens

Bizhanova O.1. — Senior Lecturer of the Software Department, Master, vice chairman
Kapmaramberosa I".O. — GargapinaManbIKk KaMTaMachl3 €Ty KadeapachlHbIH aFa OKBITYIIBICHI,
MarucTp

Kapmaram6erosa I".O. — crapmmii npenogaBaTenb Kageapsl IPOrpaMMHOTO 00eCTIeYeHN,
MarucTp

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

babynoBa I'. A. - AKnapatThIK Xyiesnep KageIpachHbIH aFra OKbITYIIBICHI, MATUCTP

babynosa I'.A. - crapmmii npenogaBatens Kaheapsl HHPOPMALMOHHBIX CHCTEM, MAaTUCTP
Babulova G.A. - Senior Lecturer of the Department of Information Systems, Master
XKaprsiracoBa D.3.. — MmaTeMaTHKa xoHe (pr3HKa KadeapackIHbIH aFa OKBITYIIBICH, MATHCTP
XKapnsiracosa 2.3.. — crapuuii npenoaasaress Kadeapbl MaTEMaTHKU U (GU3UKH, MarucTp
Zharlygasova E.Z. — senior lecturer of the Department of Mathematics and Physics, Master
HyHckuit M.M. — MaTemaTuka >xoHe pu3nKa KaQeapacblHbIH aFa OKbITYLIBICHI, MATKCTP
HyHckuit M.M. — crapmmii npenojaBareib Kapeapbl MaTeMaTUKHA U PU3UKH, MATUCTP

Dunsky M.M. — senior lecturer of the Department of Mathematics and Physics, Master
Hyprenpnuna A.E. — MaTematuka sxoHe Qu3uKa KadeIpachbiHbIH aFa OKBITYIIBICHI, MAaruCTp
Hyprenbsnuna A.E. — crapumii npenojaBaresnb KageIpbl MAaTeMaTUKU U GU3UKU, MATUCTP
Nurgeldina A.E. — senior lecturer of the Department of Mathematics and Physics, Master
Kapues H.B. — «Nasatechnology» JXKILIC nupekropbIHbIH OpbIHOAcaphl

Kapues H.B. — 3amectutens nupektopa TOO «Nasatechnology»

N.V. Kartsev — Deputy Director of "Nasatechnology" LLP

Bby6noB U.C. — «Okcnepr» KT XKIIC nupextopsl

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

Bubnov I.S. — Director of GK «Expert»

PeimanoBa P. M. - "KP Crparerusuislk xocnapiay skoHe pedopmainap areHTTirinig Kocranait
00J1bICHI OOMBIHINIA ¥ATTHIK CTAaTUCTHKA OrOpoChl enapTaMenTi "PMM GaciibIChIHBIH OpbIHOACaphI
PeimanoBa P.M. — 3amecturens pykoBogutens PI'Y «JlenaprameHT 610po HallMOHaJIbHON
CTaTUCTUKH areHTCBa [0 cTpaTernyeckomy Iutanuposanuio 1 pepopmam PK o Kocranaiickoit
obsacTu »

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. — «PemObITexankay XKIIC nupexkropsl, Kocranaii K.

Hupkcen A.A. — nupekrop TOO «PemObITTeXHUKAY, KOcTaHaii

Dirksen A.A. — Director of LLP «Rembyttexhnika», Kostanay

MyparoB M.M. — 6B06102-HC 6inim Oepy OarnapiamachIHbIH 4 Kypc CTYyJIEHTI,

MypatoB M.M.. — cryaeHT 4 kypca o oOpazoBaTenbHoil nporpamme 6B06102-1UC,

Muratov M.M. — 4th year student of the educational program 6B06102-IS,

[araesa /1.C. — 6B06103-1TuP 611im Gepy 6arnapiamachiHbIH 4 Kype CTYIEHTI,

[Maraesa J[.C. — cryzaeHT 4 Kypca o obpazoBarenbHoil nmporpamme 6B06103-UTuP,
Shagayeva D.S. — 4rd year student of the educational program 6B06103-IT&R,

bapanosa T.H. — 6B05401-Marematuka Oinim 6epy OaraapiaMacbiHbIH 4 Kype CTYAEHTI,
bapanosa T.H. — ctynenTtka 4 xkypca o odpazoBarensHoi mporpamme 6B05401-MatemaTuka,
Baranova T.N. — 4th year student of the educational program 6B05401-Mathematics.



YCBIHBLJI/IbI/ PEKOMEHIOBAHO/ RECOMMENDED:

barnapnamanblk KamTamachl3 €Ty Kadeapa OThIpbIChIHIA KapacThipbuinbl, 2024x. 04.04 Ne 3
Xarrama

Paccmotpena Ha 3acenanuu kadeapbl mporpaMmmHoro oecriedueHust, mpotokoi Ne 3 ot 04.04.2024r.
Considered at a meeting of the department of software protocol No. 3 dated 04.04.2024y.

Oky omicTeMenik KeHeciHiH memiMiMeH YehHbULIBL, 29.05.2024 . Ne 3 xartama
PexomennoBana penieHneM Y4eOHO-METOAMYECKOTO coBeTa, mpoTokos Ne 3 ot 29.05.2024 r.
Recommended by the decision of the Educational and Methodological Council,

Protocol No. 3 dated 29.05.2024y.

FrimeiMu keHeciHiH menriMiMeH YehHbLIABL, 29.05.2024 k. Ne 6 xaTTama
PexomennoBana pemieHuemM Y4eHoro coera, mpotokoi Ne 6 ot 29.05.2024r.
Recommended by the decision of the Academic Council,Protocol No. 6 dated 29.05.2024 y.

Keueci kykaTTap Herizinae kacajjabl:

- JKorappr OimiMm OepymiH MEMJIEKETTIK O KaJIbIFa MIHIETTI cTaHmapThl, Kazakcran
PecrryOnukaceiabiy, FrutbiM skoHE kofapbl OuUTiM MUHHCTPIHIH 2022 xbutFbl 20 mrimaemeri Ne 2
OyiipsirsiMeH OekiTinres (20.02.2023 x. e3repicTep MEH TOJBIKTHIPYJIAPMEH);

- OJIEyMETTIK OpINTEeCTIK TMEeH JIEYMETTIK JKOHE eHOEK KAThIHACTAPBIH peTTey J>KOHIHJETI
pecmyONUKaNbIK YII KaKThl KOMUCCHUSHBIH 2016 XbpuiFbl 16 Hayphi3garbl O€KIiTIATeH Y IITTHIK
OUTIKTUTIK meHOepi;

- AKMapaTThIK TEXHOJIOTUSJIAP CAlACBIHIAFBI CaJaNbIK OUTIKTUTIK MIeHOepl. OJIeyMETTIK dPINTECTIK
KOHE QNIEYMETTIK JKOHE €HOEK KaThIHACTAphIH PETTEY JKOHIHJET! canaiblKk KomuccusHbH 2019
KBLIFBI «29» minpeneri Ne 102-XT xarramaceIMeH O€KITIITEH;

- "Xacanapl HMHTEIUIEKT KOCBIMINAJApbIH  d3ipyiey"  kocibum  cranmaptel. Kazakcran
PecniyOnukaceinbiy "ATtameken" ¥nTTeiK Kocinmkepnep nmanatacel backapma TeparachlHbIH MiHAETIH
aTkapymbiHbIH 05.12.2022 x. Ne222 OyiipeirbiHa Ne 17 Kocbimina;

- "[oT xyiienepin a3ipraey" kociou crangaptel. Kazakcran PecriybonukachiHbiH "ATaMekeH" ¥ITTHIK
Kaocinkepnep manartacel backapma TeparachblHBIH MIHJETIH aTKapymbiHbIH 05.12.2022 sx. Ne222
OyiipbireiHa Ne 15 KockiMIIa;

- "barmapnamanbslK KaMTamMachl3 €Tyl TecTiney" kociou cranaaptel. Kazakcran PecryOnukachiHbIH
"ArtamekeH" ¥nTTeiK Kocimkepnep mamaracel backapma TeparachIHBIH MIHAETIH aTKAPYIIBIHBIH
05.12.2022 sx. Ne222 OyiipsirbiHa Ne 22 KochIMIIIa,

"AKmapaTThlK Kayincizmik" kociom cranmapthl. Kazakcran PecnyOnukackiHblH "ATamekeH"
¥Yarreik Kocinkepnep nmanaracel backapma TeparachlHbIH MIiHAETIH aTKapyuibiHbiH 05.12.2022 x.
Ne222 Gyiipeireina Ne 3 KocbIMIla,

- "XKy#enik koHe JKeMUIK OSKIMIILIeHAIpY" kociOm cranaapTel. Kazakcran PecryOnukachiHbIH
"ArtamekeHn" ¥ntTeiKk Kocimkepnep mamaracel backapma TeparachlHBIH MIHAETIH aTKApYIIBIHBIH
05.12.2022 sx. Ne222 Oyiiperrbiaa Ne 9 kocsiMIa,

- "Barmapnamanblk jkacakTama jKacaylibuiap >KoHE web KoHE MYJIbTUMETUSIIBIK KOCBIMITAIap bl
TecTutey OoWbIHIIAa MamaHzap" kociom cranmaptel. Kaszakcran PecmyOnukacbiaeiH "ATamexeH"
¥Yurreik Kocinkeprnep nanatacel backapma TeparachlHbIH MiHAETIH aTkapyumsiHbIH 05.12.2022 x.
Ne222 oyiipeirpiHa Ne 2 KOCHIMIIIA;

"BarmapnamanblKk  KaMTamachkl3  eTyai  cydemenzaey" kocibu  cranmapTthl. Kasakcran
PecniyOnukaceinbig "ATtameken" ¥nTTeik Kocinkepnep nanaracel backapma TeparachlHbIH MIHJIETIH
aTkapywmsIHbIH 05.12.2022 x. Ne222 OyiipsirbiHa Ne 20 KockiMina,

- "DneKTpOHUKAaHBl TEXHUKAIBIK cyhemenaey' kociOm cranmaptel. Kazakcran PecmyOnmkachiHbIH
"AramekeH" ¥ntTeiKk Kocimkepnep mamaracel backapma TeparachlHBIH MIHAETIH aTKapYIIBIHBIH
05.12.2022 5. Ne222 OyiipsirbiHa Ne 26 KochIMIIIa,



"BarmapiaManblk KaMTaMachl3 €Tyl CYMeMenJeyai KaMmTamachl3 eTy"KociOM CTaHIapThI.
Kazakcran PecnyOnukaceinpiH — "Atameken" ¥natTelk Kocimkepnep manatacel  backapma
TOpaFachIHBIH MIHACTIH aTKapymbIHbIH 05.12.2022 x. No222 OyiipbirbiHa Ne 5 kockimina,

- "barmapiaMainblK KaMTamachl3 eTyi a3ipiey" kocibu cranmaptel. Kazakcran PecmyOmmkachHBIH
"AtamekeHn" ¥uarTeik Kocimkepsnep manmatacel backapma TeparachIlHBIH MIHJIETIH aTKapyIIbIHBIH
05.12.2022 sx. Ne222 OyiipeirbiHa Ne 7 KockIMIIIa,

- Kazakcran PecriyOonmkaceiaaarsl "loT-maman'">kaHa kocinTep MEH KOMITEHITUSJIAD aTIachl.

- Kazakcran PecnyOnukackiHnarsl "mepudepusuibiK ecenteyiepain MHxKeHep-TeXHOIOTH" KaHa
KOCINTEp MEH KOMITTEHIIUSIIAP aTJachl.

Pa3paGoTrana Ha OCHOBAaHHUH CJIEAYIOIIUX JOKYMEHTOB:

- T'ocynapcTBeHHBII 00111€0053aTeNbHBIA CTaHAAPT BHICIIETO 00pa30BaHUs, YTBEPKACH MPUKA30M
MuHucTpa Hayku U Beiciiero odpaszoBanus Pecyonuku Kazaxcran ot 20 uronst 2022 roma Ne 2 (¢
M3MEHEHUsAMHU U JonojHeHusamu ot 20.02.2023 r.);

- HamumonanpHas pamMka KBaM(pUKALMA, YTBEpXKIACHHAs MPOTOoKojoM OT 16 mapra 2016 rona
PecnyOnukaHCcKoi TpeXCTOPOHHEH KOMECCHEH MO COIHATbHOMY MApTHEPCTBY M PEryJIUPOBAHUIO
COLIMAJIbHBIX U TPYJOBBIX OTHOILIEHUH;

- OrpacneBast pamka kBanu¢pukaiuii B chepe MHpopManMOHHbIE TEXHOJIOTMU. YTBEp)KAEHA
npotokosioM OoT «29» wuronst 2019 roma Ne 102-XT OrpacneBoil komuccued 1O COLMAIBHOMY
MIaPTHEPCTBY U PETYJIUPOBAHUIO COLMAIBHBIX U TPYIOBBIX OTHOILLIECHUH;

- Ilpodeccuonanpupiii cranmapt «Pa3paboTka NPHUIOKEHUH HCKYCCTBEHHOTO HWHTEIICKTaY.
ITpunoxenne Ne 17 k mnpukazy wucnonsstouiero o6s3anHocty Ilpeacenarens IlpaBnenus
Haumonansnoit mamarel mpeanpunumareneid PecmyOnuku Kazaxcran «Artameken» No222 ot
05.12.2022r;

- Ilpodeccuonanpubiii crangapt «Paspabotka IoT cucrem». Ilpunoxenne Ne 15 k mpukasy
ucnonssomero  obs3zanHoctu  Ilpencemarens  IlpaBnenuss ~ HauuonanmpHOW — masiaThl
npeanpunumateneit Pecniyonuku Kazaxcran «Atamexen» Ne222 ot 05.12.2022r;

- Ilpodeccuonanbublii ctangapt «TectupoBanue nporpaMmHoro obecnedenus». [punoxenne Ne
22 k mpukaszy ucnonssmomero odszanHoctu Ilpencenarens [lpasnenus HamuonanbHON manmaTs
npennpuHumareneit Pecyonuku Kazaxcran «Atamexen» Ne222 ot 05.12.2022r,

- IIpodeccuonanpupiii crangapt «Hpopmanmonnas OezonmacHocThy». Ilpunoxkenue Ne 3 «k
npukasy wucnonsstouiero ooOs3anHoctu Ilpeacenarenss [lpasnenuss HarnumonanbHOM manatel
npeanpunumateneit Pecyonuku Kazaxcran «Atamexen» Ne222 ot 05.12.2022r,

- Ilpodeccuonanbublil ctannapt «CucTeMHOE U ceTeBOe aAMUHUCTpUpoBaHue». [Ipunoxenue Ne
9 k mpuka3y ucnoiHsronero oods3anHoctu llpeacenmarens IIpaBnenus HamumoHamsHOW manaThl
npeanpuHumareneit Pecyonuku Kazaxcran «Atamexen» Ne222 ot 05.12.2022r,

- IIpodeccuonanphblii crangapt «Pa3paboTUMKy IpOrpaMMHOTO OOECTeUueHus U CIEUAIUCTHI 110
tectupoBanuto WEB u MynpTUMenuilHbIX mnpunoxenuit». Ilpunoxenue Ne 2 k mnpuxasy
HCIIOJIHSIOIETO 00s13aHHOCTH [Ipencenarens [IpaBnenus Harmonanpuoi najaaTel
npennpuHumareneit Pecyonuku Kazaxcran «Aramexen» Ne222 ot 05.12.2022r;

- IIpodeccuonanpupiii crangapt «ConpoBoxkIeHHe IporpaMMHOTo obOecnieueHus». [Ipunoxxenue
Ne 20 x mpuxka3y ucnonsstomnero ooszannoctu IIpencenarens Ilpasnenns HaunonanbHo#M manatel
npeanpuanmateneit Pecyonuku Kazaxcran «Atamexken» Ne222 ot 05.12.2022r,

- Ilpodeccuonanbublii cranaapT « TeXxHuUeCKoe COPOBOKACHUE MIeKTPOHUKNY. [Ipunoxxenue Ne
26 x mpukazy ucnonHsomero ooszanHoctu IIpencenmarens [lpaBnenuss HanmonanpHOW mayiaThl
npennpuauMareneii Pecmyonuku Kazaxcran «Aramexken» Ne222 ot 05.12.2022r,

- - IIpodeccuonanbubiii cranaapT «O0ecnieueHrne ConpoBOKACHHS POTPAMMHOI0 00ECTIEUEHUSI.
[Tpunoxenne Ne 5 x mnpukady wucnonsswouero oo6s3anHoctu [Ipencenatens IlpaBienus
HammonaneHoit manarel npennpunuMarenei PecnyOnmuku Kaszaxcran «Atameken» Ne222 ot
05.12.2022r,

- IIpodeccuonanphsiii cranaapt «PazpadoTka mporpammHoro obdecrieueHus». [Ipunoxenune Ne 7 k
npukasy wucnonsstoniero oOszanHoctu Ilpeacenarenss IlpasBnenuss HarponanbHONW —manaThl
npeanpunnmatenei Pecyonuku Kazaxcran «Atamexen» Ne222 ot 05.12.2022r,



- Atnac HOBBIX npodeccuii u komnteHnuid B Pecnyonmke Kazaxcran «loT-cnermanucty.
- Atnac HOBbIX mpodeccuii u xomnreHiuii B PecnyOnuke Kaszaxcran «MHxkeHep-TeXHOJIOT
nepuepuiiHbIX BBIYUCICHHI.

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 20.02.2023);

- 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 "IoT specialist”.

- Atlas of new professions and competencies in the Republic of Kazakhstan "Engineer-technologist
of peripheral computing"™.
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Binim Oepy 0arnap/iaMmacbIHbIH NACOPTHI
ITacnopTt 00pa3oBaTebHOI POrpaMMBblI
Passport of the educational program

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

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

Bijsim Oepy cajiachbIHBIH KOAbI
JKIHe KiKkTeyi/

Kona u kiaccugukanus
obnactu odpazoBanus/

Code and classification

the field of education

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

Jasipiay 0arbITbIHBIH KOIbI
MeH KikTemyi/

Kona u kiaaccugukanus
HANpPaBJeHNsI MOAT0TOBKH/
Code and classification
areas of training

6B061 AknapaTThIK-KOMMYHHKAIUSIIBIK TEXHOJIOTHsIIAP/
6B061 NudopmanmoHHO-KOMMYHHKAITMOHHBIE TEXHOJIOTHH/
6B061 Information and communication technologies

Binim Gepy 0arnapaamasnapsi
TOOBI/

I'pynna o0pa3oBarebHbIX
nporpamm/

Group of educational
programs

B057 AkmapatrThIK TexHOJOTHsIIAp/
B057 NudopmanmoHHbIC TEXHOTOTHH/
B057 Information technologies

binim Bb Typi/ Bux OIl/ EP
type

YKana/ Hosasa/ New

BBEXCK 0oiibIHIIA TeHTrelii/
Yposens no MCKO/
ISCED level

BBXCIII/ MCKO/ ISCED 6

YBIII GojibiHiIa geHreiii/
Yposensb mo HPK/ NQF level

YBI1I/ HPK/ NQF 6

CBIII GoiipiHIIA AeHreii/
Yposennb o OPK/ ORK level

CBIII/ OPK/ ORK 6 (6.1)

bbb aiipbikiia
epekuegikTepi/
OT1ianuunTebHbIE
ocodoennoctu OIl / EP
distinctive features

Kocaumnomael/ Isy nuruiomuasi/ Double diploma

MyrenexTiri ©0ap agampaap
yuin Bb xkonme EBK icke
acbIpy miaprrapsi /

Ycaosus peanusanuu OIT
OJId JIUI] ¢ THBAJIMJAHOCTHIO 1
o011/

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

Myregextiri Oap OuTiM amymbiapablH OuTiM Oepy mIpoueciH
KaMTaMachl3 €Ty YIIiH YHUBEPCUTETTIH aKaJIeMUSUIBIK casicaTblHA
colikec moHAEPIH ( OapiBIK MOIYJIbIASPAIH), MPaKTHKAIAPIbIH
KOHE KOPBITBIHIBI aTTECTaTTay PACIMAEPIHIH TOpTiOl TOJBIK
CaKTaJabl.

"MyrenekTiri 6ap 6i7iM amymblIapAbIH MOHI UTepYiHIH apHaiibl
maptrapbl"  OOWBIHIIA MYTeleKTirt 0ap agamjap YIUiH >KOHE
EBb 6eiiimaey Bb apnanran KocbIMIla O0eiMiH €HTri3y apKbUIbI
OKy JKYMbIC OarmapiamanapbiH (cmiuiabycTtapael) —d3ipiey
apKbUIbI 1CKE aChIPbUIAIbI.

Jlnst obecnievueHust 00pa3zoBaTEIHLHOTO MPOIEcca 00yJarOIINXCS C
uHBATUAHOCTBIO M OOIl MOMHOCTBIO COXpaHSETCS TMOPAI0K
JUCHUTUIAH  (MOAyJel), TPaKTHK ¥ TPOUEAYPHl HTOTOBOM




aTTeCTallid B COOTBETCBUHU C AKaJIEMHYECKOM IMOJUTUKOMN
YHUBEPCUTETA. Hnsa mun ¢ wmaBammaHocthio u OOII
anmantannonnas OIl peamusyercs uepes paszpaborky PabGoumx
y4eOHbIX  mporpamMMm  (CHJUTa0ycoB)  TyTeM  BKJIIOUYEHUS
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").

OKBbITY HBICAHBI/
®opma o0yuenus/
Form of study

Kynaisri/ Ounoe / Full time

Oky Mep3imi/ Cpok
ooyuenns/ Training period

4 xwin/ 4 ronal 4 years

OKpITY TisTi/ SI3bIK 00y4UeHus1/
Language of instruction

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

Kpenurt kesnemi/
O0beM KpeauTOB/
Loan volume

AxkanemMusuIbIK Kpeaut 240/
AxkanemMudeckux Kpeauto 240/
Academic credits 240 ECTS




TYJEK MOJEJII/
MOJEJIb BBIITYCKHUKA/
GRADUATE MODEL

Binim 0epy 0armapaamaceinbiH MakcaThbl/ Less o0pa3oBarebHON MporpaMmal/
The purpose of the educational program

barmapnamachiHBIH MakcaThl OarmapiiaMasbiK-annapaTThIK Kypalaap/Isl TalIayFa, skodanayra KoHe
o3ipJeyre, aKnapaTrThlK TEXHOJOTHSIIAPAbl KbI3METTIH dpTYPJIi callajiapblHa HHTETPpaAIUsJIayFa )KOHE
JKacaHbl HWHTCJIIJICKT IICH pOGOTOTGXHI/IKa CHUAKTBI JKaHa TCXHOJIOTHAIIAPD MCH HWHHOBAIUAJIBIK
HIenriMaep/i eHrizyre KabineTTi xorapsl OUTIKTI MaMaHaapAbl Aaspiay 0ojbin Tadbuiaasl/ Llenbio
O6p3,30B21TCJIBHOﬁ IMporpaMMmsbl ABJIACTCA MOATOTOBKA BBICOKOKBaJ]I/I(bI/ILII/IpOBaHHBIX CIICIINAJIUCTOB,
CIOCOOHBIX K aHajau3y, HPOCKTUPOBAHHIO M pa3pabOTKe MPOTrpaMMHO-ANIapaTHBIX CPEICTB,
HUHTCIrpaliiu I/IH(bOpMaI_II/IOHHBIX TEXHOJIOTUH B pa3jinuHbIC C(bepbl ACATCIIBHOCTH W BHCAPCHUIO
HOBEHUIINX TEXHOJIOTHHA H MHHOBAIITMOHHBIX pemeHHﬁ, B TOM YHCJIE TAaKHX KakK I/ICK}’CCTBGHHHﬁ
MHTEJUIEKT U poboToTexuuka/ 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 gope:xe/ Ilpucyxnaemas crenens/ Awarded degree

6B06104 Computer science Giim 6epy Oarmapiamachl OOMBIHINA AKITAPATTHIK-KOMMYHUKAIIUSIIBIK
TEXHOJIOTHSUIAp  callachiHbIH ~ OakamaBpel/  bakamaBp B obmactd  HMHGOPMAIMOHHO-
KOMMYHHUKAI[HOHHBIX TEXHOJIOTHI M0 oOpa3oBarenbHOil nporpamme 6B06104 Computer science/
Bachelor in Information and Communication Technology for the educational program 6B06104
Computer science

Maman JiayassiMaapbinbiH Tizoeci/ Ilepeuens nomknocreit mo OIN/ List of positions on OP

XKacanapl MHTEIUIEKT WHXKEHepi, KOJAaHOaibel Oarmapiiamalibl, acaHAbl HHTEUICKT MaMaHBl,
oynrTel 10T xyienepiniH wHxeHepi, 10T sxylenepiniH OarmapiamMaiblK acaKTama HH)KEHEpI,
OarmapramMalnblK JKacakTama Ju3aiiHepi, OargapiaManblK jkacakTama WHXKEHEpi, aKmapaTThIK
Kayilci3Mik MaMaHbl, JKeli okimimici, OaFmapiamanblK >Kacakrama Ju3aiiHepi, MoOumbmai
KOCBIMIIIAJIAP/IBI JKacaylibl, KoJlaHOajmap/bl TECTUIEy MaMaHbl, OaraapiaMaiblK >KacaKTaMaHbI
cyilemenaey MaMaHbl, aKT ayJUTOp, SJIEKTPOHMKA MH)KEHepi, OarnapiaMaiblK KaMTamachl3 €Tyl
cyidiemenuey KeHiHAEri MamaH, OarmapiaMmaiblK jkacakrama jkacaymbsl, DevOps-umxkenep™, 10T
MaMaHbI*/

WNuxeHep 1O HCKyCCTBEHHOMY HWHTeNIeKTy, llporpammuct npunoxenud, Creumanuct 1o
HCKYCCTBEHHOMY HHTeuleKkTy, Mmxenep obmaunbix IoT cucrem, Muxkenep-nporpammuct loT
cucreM, JluzaiiHep mnporpamMMHoro obtecnedenus, HWuxenep-nporpammuct, Crenuanuct 1o
nHpopManMoHHON Oe3onacHocTH, CereBoil aaMHMHUCTpATOp, IIPOEKTHPOBLIIMK MNPOTrPaMMHOIO
oOecnieuenus, Pa3paOoTunk MOOWIBHBIX MpuiIoKeHHWH, CHeuMaTucT MO0 TECTUPOBAHUIO
npunoxeHnid, CrenuaiucT Mo CONpOBOXKIEHHUI0 MporpamMMmHoro obGecnedenus, MKT ayaurop,
Wmxenep-anekTpoHuK, Pa3paboTumk mporpammuoro obecneuenusi, DevOps-umxkenep®, loT-
CHeIHamucT*/

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*

*- EckepTy: ’aHa KocilTep MEH KY3bIpETTep aTjachblHaH MaMaH IbIKTap
*- [Ipumeuanue: nmpodeccun u3 ATiiaca HOBBIX ITpodeccuil 1 KOMITeTeHLIUH
*- Note: professions from the Atlas of new professions and competencies




Kacion kbpi3mer 00bekTinepi/ O0beKkThI NpodeccHoHAIBLHOM e TeTbHOCTH/
Objects of professional activity

ABTOMATTBl JKOHE AaBTOMATTAHABIPBUIFAH IKyHenep, Oakpuiay >koHE Oakpulay Kypajaapsl;
MaTCMAaTHKAaJIbIK, aHrOpI/ITM,Z[iK, 6aFI[apJ'IaMaJ'IBIK KOHC aKIapaTTbIK KaMTaMacChbI3 €Ty, >Ko6anay,
Kacay, KYWiH KeNTipy jKoHe Haijanany »KoJigapbl MEH o/icTepi; OHIIpicTeri FhUIBIMU-OHIIPICTIK
CBIHAK;, 6aFI[apJ'IaMaJ'IBIK KaMTaMacCbl3 €Ty, C€CCIITCY TCXHHUKAChI KypaldapbIMCH )KO6aJ'IaYMeH,
OHJIIPYMEH JKOHE caylameH (Kypanaapabl OTKi3yMEH), COHAAi-aK aKmapaTThIK-TeXHOJIOTHSIIBIK
KBI3M6TTep,Z[i ¥CbIHA OTBIPLIII, X(YﬁeHiK HHTCTPAUAMCH 0aiIaHbBICTEI OKOHOMMUKAJIBIK KBbI3MET
TYpPJEpiH  JKy3ere achlpaThlH  KOCIMOPBIHIAp  MeH  yibiMmap/  ABTOMaTu4yeckHe H
ABTOMATH3WPOBAHHBIC CHUCTEMBI, cpe€acTtBa  yHIpaBJICHUA u KOHTPOJIA, MaTeMaTHYECCKOC,
QITOPUTMHUYECKOE, TMPOTpaMMHOE M HH(DOpPMAIMOHHOE O00eCleYeHne; CrnocoObl M METOJbI
IIPOCKTUPOBaHWsA, IIPOMU3BOJACTBA, OTIAAKH W OKCIUIyaTallukd, HAYYHBIC HCCICAOBAHUA U
IMPOU3BOJACTBCHHBIC UCIIbITAHUA B IMPOMBIINIJICHHOCTHU ; OpCaApusaATUd n opraHusanuu,
OCYHIECCTBIIAOIINEC BHUABI SKOHOMHYECKOH ACATCIIBHOCTH, CBA3aHHBIE C IIPOCKTUPOBAHUEM,
MIPOM3BOJICTBOM U TOPTOBJIEH (peanu3anueil CpeliCTB) CPeACTBAMHU MPOTPAMMHOI0 OOECIECUYEeHHUS,
BBIYHCIUTEIbHON TCXHHUKH, a TakKXKEC C CUCTEMHOI HHTeraHHeﬁ, C MpcaAoCTaBJICHUCM
uHpOpMaIMOHHO-TeXHOornYeckux 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

OHMIPICTIK JKOHE TEXHOJIOTHSUIBIK; OSKCHEPHUMEHTTIK 3€pPTTeYJiep; CEPBHUCTIK JKOHE IKEIel;
YUBIMIACTBIPYIIBUIBIK KOHE OacCKapyIIbUIBIK, MOHTAXAAY JKOHE ICKEe KOCY; €Cell albIPBICY KOHE
xo0amnay, oM oepy/ MIPOM3BOICTBEHHO-TEXHOJIOTHYECKAS, AKCTIEPUMEHTAIBHO-
MCCIIEIOBATENBCKAs; CEPBUCHO-IKCILTyaTallMOHHAs; OPTaHU3AI[OHHO-YIIPABICHUECKas; MOHTaKHO-
HaJaJl04Has; 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 OKYHeNlepll TeKcepy JKOHE IKOHJEY;
OarapiiaMalibIK MOJYJIBACP/II MHTETpalusiayFa KaThICy; OaraapiiaMalblK jKacaKkTaMaHbl ©3repTy/
pa3pa60TKa MporpaMMHBIX MOI[yJ'ICfI IJIE KOMIIBIOTCPHBIX CHUCTEM; TECTUPOBAHUC H OTJIaAKa
KOMIIBIOTEPHBIX CHCTEM; Yy4YacTHE B MHTErpalMM MPOTrpaMMHBIX MOAYJIEH; MoauduKanus
nporpammuoro obecrieuenne/ 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

KK1  FeuibiMu koHe (QHIOCOQUSIIBIK TaHBIM OIICTEPIMEH TAaOMFU >KOHE OJIEYMETTIK oieMli
FBUIBIMU YFBIHY MEH 3epjeliey il KaMTaMachl3 eTeTiH (Guiocodus Heri3aepiH OlTyMeH KallblTacKaH
JTYHUETAHBIM/IBIK YCTaHBIMAp HET131H/e KopliaraH O0JIMBICThI Oarasaiiibl;

KK2 Mudonorusuiblk, TiHA KOHE FHUIBIMH JIYHHETAHBIMHBIH Ma3MyHbI MEH ©31HIIK
epeKLIeNIKTEPiH TYCIHAIpe];

KK3 OneymeTTik xKoHE OHIIPICTIK canaiapia OOJBIN KaTKaH OapJibIK KaFaanaapra e3 OarachliH
Oepeni;

KK4 KazakcTaHHBIH TapuxXW JaMybIHBIH HETI3T1 KEe3€HJEpiH, 3aHIbUIBIKTAPBIH JKOHE ©31HIK
epeKLIENITH TepeH TYCIHY JKOHE FhUIBIMH TalJay HET131HJIE a3aMaTThIK YCTaHBIMBIH TaHbBITAIbI;
KKS5 Kazakctan Tapuxbl OKUFaJapblHBIH ce0enTepl MEH cajjapiapblH Tajjay YIUIH Tapuxu
CUNATTAYAbIH 9/IiCTEPl MEH TOCUIIEPiH MakJaiaHabl;




KK6 Oneymerrany, casicarTaHy, MOJCHHUETTaHY >KOHE IICHMXOJIOTHUSHBIH HeTi3ri OLTIMIH eckepe
OTBIPBIT, TYJIFAaapabIK, OJIEYMETTIK >KOHE KOCiOM KapbIM-KATBIHACTBHIH OPTYPJIl CaajlapbIHIaFbI
XKaraainapapl Oaranansr;

JKK7 MWHTrerpatuBTI NpoOIECTEPAiH 3aMaHayd OHIMI PETIHJAE OChl FHUIBIMAAP/BIH OLTIMIH
CHHTE3IEHII;

JKK8 HakTpl FBUIBIMIBI, COHAAM-aK OYKUI QJICYMETTIK-CasiCH KiIacTepJil 3epTTEYiH FBUIBIMH
ozicTepi MEH TOCUIACPiH KOJAaHAIbI;

KK9 e3iHiH agamMrepiiiik )oHe a3aMaTThIK YCTaHBIMBIH JJTaMbITa/Ibl;

JKK10 KazakcTaHIblK KOFaMHBIH KOFaMIBIK, ICKEpIIK, MOJEHHU, KYKBIKTBIK JKOHE ATHKAIBIK
HOPMaJIapbIMEH JKYMBIC 1CTEH/I1;

JKK11 XKeke xoHe kociOn O6acekere KabiIETTUTITIH KOPCEeTEei;

KK12 Onemae TaHbUIFaH KOFaMJIBIK-TYMaHUTAPIIBIK FHUIBIMIAD CaJachIHIAFbl OUTIMII MPaKTHKAIA
KOJIJIaHA/IbI,

KK13 OnicHama MeH Taiaay/Ibl TaHAAyIbl )KY3€re achlpaibl;

KK14 3eprrey HOTHXKEIEPiH KOPBITHIHIBLUIAMNIbI;

KK15 XKana 6iniMai cuHTE3/€i1 )KOHE OHBbI TYMaHUTAPJIBIK KOFaMIBIK MaHbBI3BI Oap ©HIM TYpiHJe
YCBIHA]IBL;

KK16 Tyrraapaiblk, MOIEHUETAPATIBIK KOHE OHMIPICTIK (KOCINTIK) KapbIM-KaThIHAC MIHACTTEPiH
HIelly YIIiH Ka3akK, OpbIC KoHE IIeT TULAEPIHAe aybI3Ila XKoHe jka30ala HpicaHIa KOMMYHUKAIIUSFA
Tyceni;

KK17 I'pammaTukanslk OUTiM Kyleci HETi31HIe TUIMIK JKOHE Ceiiiey KypallapblH MaiilanaHymbl
KY3ere achIpy; KapbIM-KaThIHAC JKaF/IaliblHa COMKEC aKImapaTThl TAIIAY;

KK18 KommyHukalusra KaTbICYIIBUIAP/IBIH 1C-9pEKETTePl MEH iC-opeKeTTepiH Oaranaiiibl;

KK19 XKeke KpI3METIHIE aKMapaTThIK-KOMMYHHKAIUSUTBIK TEXHOJIOTUSUTAPABIH dPTYPJIi TYpJCpiH:
HMHTEPHET-PEeCypCTapibl, akaparThl 137ey, caKTay, OHJeYy, KOpFay JKoHe Tapary >KeHIHAer! OYJITTHI
’KOHE MOOWJIBI CepBHUCTEP/II Al JaaHa Ibl;

KK20 O3in-631 1amMbITy *oHE MaHCANTHIK ©CY YIIiH eMip OOHbI xeke OiTiM Oepy TpaeKTOPHICHIH
KYPY, JIeHE HIBIHBIKTBIPY 9/IICTEPl MEH KYpasIapbl apKbUIbI TOJBIKKAHIBI SJIEYMETTIK KOHE KOCIMNTIK
KBI3METTI KaMTaMachl3 €Ty YIIIH cajayaTThl eMip calTbiHa OaFaapiaHajbl;

KK21 Ka3zakctaH TapuXbIHBIH HETI3T1 3aHABUIBIKTAPbIH, (UI0COMUAIBIK, 9J€yMETTIK-CasICH,
HKOHOMHKAJIBIK OHE KYKBIKTBIK OlTIM HETI3JepiH, Ka3akK, OpbIC JKOHE IeT TIAEpIHJEri aybl3lia
KoHe rka3z0allla HbICaH1aFbl KOMMYHHUKAaIMsIIap/bl O11e/11 )KoHE TYCIHEI];

KK22 Hrepinren OimiMal e3repil  JKaTKaH oJEyMETTIK-MOJCHHM JKaFjailiapaa  THIMII
QJIEYMETTEH/IIPY JKoHE OeHiMIey YIIIiH KOJIaHa bl

KK23 OneymerTik KyObUIBICTap/bl, MpOIlECTep MEH mpoldiieManapibl CaHABIK >KOHE CamallblK
TaJ/1ay JIaFIbUIaphIH MEHTePEIi.

OK1 OueHuBaer OKpyXaroUlyl0 IEHCTBUTEIBHOCTb HAa OCHOBE MHMPOBO33PEHUYECKHMX IO3MIIHM,
c(hOpMHUPOBAHHBIX 3HAHHUEM OCHOB (hUIIOCO(PHUHU, KOTOPHIE 00ECTIEUNBAIOT HAYYHOE OCMBICICHUE U
M3y4eHHUe MPUPOTHOrO U COLMATBHOIO MUPa METOJaMU HAyYHOTO U (PrUI0cO()CKOTo MO3HAHMS,
OK2  Uurepnperupyer cojepkaHue M creuupuyeckue OcoOEHHOCTH MHQOIOTHYECKOrO,
PENUTHO3HOT0 U HAYYHOT'O MUPOBO33PEHUS;

OK3 AprymeHtupyeT CcOOCTBEHHYIO OIICHKY BCEMY MPOHWCXOISIIEMY B COIHAIBHOW W
MIPOU3BOJICTBEHHOH cepax;

OK4 IlposiBnsieT rpakJaHCKYIO MO3ULIMI0 Ha OCHOBE INIyOOKOTro MOHMUMAaHMS M HAYYHOT'O aHaju3a
OCHOBHBIX 3TAIlOB, 3aKOHOMEPHOCTEN M CBOe0Opa3us UCTopudeckoro pa3sutus Kazaxcrana;

OKS Hcnonb3yeT MeTOABI M MPUEMBI HCTOPUYECKOTO OMMUCAHUA ISl AaHAIN3a IPUYUH U CIEICTBUI
coObITH nctopun Kazaxcrana;

OK6 OueHuBaer cHUTyalud B pa3luyHbIX cdepax MEKIUYHOCTHOM, COIMATbHOM U
npoeCCHOHATbHON KOMMYHHUKAIIUM C Y4YeTOM 0a30BOTO 3HAaHHUS COLIMOJIOTHM, IIOJUTOJIOTHH,
KYJBTYPOJIOTH U IICUXOJIOTUH;

OK7 CuHTe3upyer 3HaHUs JaHHBIX HAyK KaK COBPEMEHHOTI'O MPOAYKTa HHTETPATUBHBIX NIPOLIECCOB;
OKS8 Hcnonp3yeT Hay4dHbIE METOJbI U MPHEMbl UCCIIEOBAHUSI KOHKPETHON HAYKH, a TaK)Ke BCEro




COLIMAJIbHO-TIOJINTUYECKOTO KJIACTEPA;
OK9 BripabatsiBaeT COOCTBEHHYIO HPABCTBEHHYIO M TPaXKIaHCKYTO TTO3UIINIO;

OKI10 Onmnepupyer o0OLIECTBEHHBIMHU, JEIOBBIMH, KYJIbTypHBIMH, NPABOBBIMH M OSTHYECKUMHU
HOpPMaMH Ka3aXCTaHCKOT0 OOIeCTBa;

OK11 [emMoHCTpHpYET TUIHOCTHYIO U TPO(HECCHOHATBLHYI0 KOHKYPEHTOCIIOCOOHOCTE;

OK12 IlpumeHsieT Ha MpaKkTUKe 3HaHUS B 00JACTH OOIIECTBEHHO-TYMaHUTAPHBIX HAYK, UMEIOILIErO
MHUPOBOE PU3HAHUE;

OK13 OcymecTtBisieT BBIOOP METOOJIOTHH M aHAIIN3A;

OK14 O6o0611aer pe3yabTaThl UCCIICTOBAHNS;

OK15 CuntesupyeT HOBOE 3HAHHME M IIPE3CHTOBATh €ro B BHUAEC T'YMaHUTApHON OOIECTBEHHO
3HAYMMOU NPONYKIIMH;

OK16 BerynaeT B KOMMYHHMKAIIMIO B YCTHOW M NMUCBMEHHOW (opMax Ha Ka3aXxCKOM, PYCCKOM W
MHOCTPAaHHOM  SI3bIKaX U1 pEUIeHUs 3aJad  MEXJINYHOCTHOTO, MEXKYJIbTYpHOTO U
MIPOM3BOICTBEHHOTO (TTPO(HECCHOHATLHOTO) OOIICHUS;

OK17 OcymiecTBasieT HCHOIb30BAaHUE S3bIKOBBIX M PEUYEBBIX CPEICTB HA OCHOBE CHCTEMBI
rpaMMaTHYECKOr0 3HAHMS;, aHATHU3UPOBATh HH(GOPMAIUIO B COOTBETCTBUU C CUTYyalMel OOIICHHUS;
OK18 OuenuBaer 1eHCTBUS U NOCTYNKU YYaCTHUKOB KOMMYHUKALUU.

OK19 Hcmomp3dyer B JIMYHON  JEATENBHOCTH  pa3jiMyHble  BUABI  MH(POPMAIMOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJOTHIl: HMHTEPHET-pecypchl, OOJlayHble W MOOWIIBHBIE CEpPBUCHI IO
MOKCKY, XpaHEHHUI0, 00pabOTKe, 3aIIUTe ¥ PACTIPOCTPAHESHUIO HHPOPMAITUY;

OK20 BpeicTpanBaeT JuYHyr0 00pa30oBaTEelbHYI0 TPACKTOPUIO B TEUYEHHE BCEW JKHU3HH IS
caMOpa3BUTUS M KapbepHOI'O pOCTa, OPUEHTHPOBATHCS HA 370POBBIM 00pa3 KU3HU UL
o0ecrieueHrs TMOJTHOLUEHHOW COUUANbHOW U NPOPECCHOHANBHON NEATENbHOCTH IOCPEACTBOM
METOOB U CPENICTB (PU3NUECKON KYJIbTYPHI;

OK21 3Haer u mNOHMMAaeT OCHOBHbIE 3aKOHOMEpHOCTH wucTopuu KaszaxcraHa, OCHOBBI
¢bmnocockrx, COUATHHO-TIOIMTHYECKUX, SIKOHOMHUYECKUX U MTPABOBBIX 3HAHUH, KOMMYHUKAIIUN B
YCTHOM M MUCbMEHHOM opMax Ha Ka3aXCKOM, PYCCKOM U HHOCTPAHHOM SI3bIKaX;

OK22 [lpumeHsier OCBOEGHHblE 3HaHMS [ 3(QQPEKTUBHON colManu3alMd W aJanTalud B
M3MEHSIOIINXCS COLIMOKYIbTYPHBIX YCIOBUSX;

OK23 Bnazneer HaBbIKaMHM KOJMYECTBEHHOTO M KAa4ECTBEHHOI'O aHalM3a COLMAIbHBIX SBIICHUH,
MIPOLIECCOB U MTPOOIIEM.

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 OaraapjaMachbiH COTTi asIKTAFAHHAH KeiliH OLTiM ajqymbl Ka0lierri:

ON1 KocinTik KpI3MeTTe XKaJmbl 611iM Oepy MmoHAepiHiH OUTIMIH KOJIJaHy

ON2 Ecenrey ecentepiH LIeNIyAe MAaTeMAaTUKAIIBIK SICTEP/Il KOJIAAHY YIIH TEOPHSUIBIK O11iM MEH
MPaKTUKAJIBIK JIaFAblIapra ue 6oy,

ON3 Twuimai anropuTMaepli skacay >KOHE OJapAbl >KYMBIC ICTEHTIH OarmapiaManblK KOAKa
TYPICHIIPY;

ON4 OyHKIMOHATABUIBIK, CEHIMAUIIK >KOHE KayilCi3AiK TalanTapblH €CKepe OTBHIPHIN, Kypaemi
OarapiiaMalibIKk OHIMIEP/ 1 JKacay;

ONbS ©Op Typini AeHreiaeri KOMIbIOTEPIIK KYHeJepIiH, COHBIH IMIIHAE KOFapbl OHIMAI ecenTey
KJIaCTEepJIEPIHIH apXUTEKTYpachl MEH KYMBIC IPUHIIUNTEPIH Oy JKOHE TYCIHY;

ONG6 EnpipinreH KypbUIFbIIapAbl jKacay YLIIH MUKPOKOHTPOJUIEPIIEP MEH MUKPOIIpOLEcCOpIapabl
x)obanay jxoHe Oarmapiamanay;

ON7 Akpu1bl KyHenep MeH jkayar OepeTiH KOChIMIIajapibl Kypy YIIIH jKacaH/bl MHTEIEKT
OMICTEPI MEH TEXHOJIOTHSIIAPBIH KOJIaHY;

ONB8 JXacanpl MHTEIUIEKTTIH OpTYpPJli KOMIOHEHTTEPIH KellIeH 11 aKMapaTThIK XyHenepre OipikTipe
oy,

ONO9 Tanpanran OarbITKa OaillaHBICTBI KOCBIMINIA OiTIM MEH AaFJbLIapbl TaHJAal KOHE KOJJIaHa
oy,

ON10 Ex TuiMAal >koHE MHHOBALMSJIBIK IISMIIMIEPIl TaHAay VIIH KYpAeldl TEeXHUKAJBIK JXOHE
aKIMapaTThIK MIHICTTEPAl TAJAY JaFaplIapbiHa ue 0oy .

ITocJsie ycnemHoro 3aBepiueHus 3Toil NporpaMMsel o0y4arommuiicst Oyaer:

PO1 [IpumensTs 3HaHMs 00111€00pa30BaTENbHbBIX AUCHUILINH B IPO(GECCHOHATbHON AeSITENbHOCTH;
PO2 OO6nanath TEOpETHMYECKUMM 3HAHUSAMM M MPAKTUYECKMMM HaBBIKAMHU JUIS TPUMEHEHHUs
MaTeMaTHYECKUX METOJIOB B PEIICHUHU BBIYHCIUTEIBHBIX 3a7a4,

PO3 PazpabatbiBaTh 3((eKTUBHBIE aNrOpUTMBl M IpeoOpa3oBBIBATH WX B pabOTarOMIUN
IIPOrPaMMHBIN KOJ;

PO4 Co3naBaTh CIOXHBIE MPOTrpaMMHbBIE MPOIYKTHl C Y4eTOM TpeOOBaHUM (YHKIMOHAIBHOCTH,
HaJEKHOCTH U 0€30I1aCHOCTH

PO5 3Hare ¥ MOHUMATh apXUTEKTYypy M MPHUHLUIBI paOOThl KOMITBIOTEPHBIX CHCTEM PAa3JIMYHBIX
YPOBHEH CII0)KHOCTH, BKJIFOUasi BHICOKOIIPOU3BOINUTENbHbBIE BEIYUCIUTEIbHBIE KIACTEPHI;

POG6 ITpoekTupoBaTh U MPOrpaMMHUPOBATH MUKPOKOHTPOJIIEPH 1 MUKPOIIPOLIECCOPHI JUISI CO3AaHHUs




BCTPAaUBAEMBIX YCTPOUCTB,;

PO7 IlpuMeHsATh METOIBI U TEXHOJIOTMH UCKYCCTBEHHOTO MHTEIIEKTA JJIsl CO3AaHUS YMHBIX CUCTEM
Y QJIANTUBHBIX MTPHIIOKECHUH;

PO8 Ymerb unTErpupOoBaTh pa3inuHble KOMIIOHEHTHl HCKYCCTBEHHOI'O MHTEIJIEKTA B KOMIUIEKCHBIE
MH(OPMALIMOHHbBIE CUCTEMBI;

PO9 VYmers BbIOMpaTh U MPUMEHSTH JONOJHUTENbHbIE 3HAHUS W HABBIKKU B 3aBHCUMOCTH OT
BBIOPAHHOTO HAIIPABJICHHUS;

PO10 Mmerp HaBbIKM aHajIM3a CIOXKHBIX TEXHHYECKMX U HMH(OPMALMOHHBIX 3ajad uis BbIOOpa
HauOosee 3G ()EKTUBHBIX M MHHOBAIIMOHHBIX PEIICHUH.

Upon successful completion of this program, the student will:

ON1 Apply knowledge of general education disciplines in professional activity;

ON2 Possess theoretical knowledge and practical skills to apply mathematical methods in solving
computational problems;

ONB3 Develop effective algorithms and transform them into working program code;

ON4 Create complex software products with consideration of functionality, reliability and security
requirements;

ON5 Know and understand the architecture and operating principles of computer systems of various
levels of complexity, including high-performance computing clusters;

ONG6 Design and program microcontrollers and microprocessors to create embedded devices;

ON7 Apply artificial intelligence techniques and technologies to create intelligent systems and
adaptive applications;

ON8 Be able to integrate various artificial intelligence components into complex information
systems;

ON9 Be able to select and apply additional knowledge and skills depending on the chosen area of
study;

ON10 Have the skills to analyze complex technical and information problems to select the most
effective and innovative solutions.




«6B06104 Computer science» dimim 6epy 6argapjamachl G0l bIHIIA OKBITY HOTHKeJIePiHiH

«/KacaHabl MHTEJJIEKT KOCHIMIIAJIAPBIH J3ipJiey» KICiOU CTAHIAPThIMEH apaKaThIHACHI
CooTHeceHHe pe3yJILTATOB 00yUeHHs 110 00pa3oBaTe/ibHOM nMporpamme «6B06104 Computer sciencex»
¢ [IpodeccnonanbubiM cTanaapToM «Pa3padoTka Npui10KeHUuii HCKYCCTBEHHOI0 MHTEJIJIEKTA)

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

— bakanaBpuar
KAPTOYKA IIPOPECCHUMU:

«/HKeHEep MO MCKYCCTBEHHOMY HHTEJLIEKTY,
HCKYCCTBEHHOMY HHTeJ/LIeKTY» 6 ypoBenb OPK — bakasaBpuar

«IIporpaMmMucT NPUJIOKEHHID,

«Cnenmajucr 1o

KC enbex ¢pyHkumusiiapsl/

Biaikrigik, narabuiap/

JInunoctHbie komnerenuun (IC) / Keke

ON Tpynosie pymicuun IIC Bizim / 3namus ‘YMeHusl, HABBIKH Ky3sIperTidikrep (KC)
;ON3 Tuimai anroputmaepai sxacay jxone onapasl | Enoex ynkuuscoy/ TpynoBasi | Tamanrapapl aHelKTay Kypaiamapel Men | JKacaHapl — MHTE/WIEKT — OKyderiepiHe | AHanuTHKanblK oitay. CelHH —Tangay.
JKYMBIC ICTEHTIH OariapiamMa’bIK konaka | ¢pynkuous 1. amicrepi. Ickeputik e3apa | Tamceippic  OepywiiHiH  TamantapeiH | JKayamkepioimik. ¥#bIMIacTeIpy.
TYPIACHIIPY. JKacaHpl MHTEIUIEKT Kyiienepin eHri3y/ | opeKeTTeCTIKTeri TyJiFaapajiblk JKOHE | KaJbIITACTHIPY. Tpo6uemansl | CrangapTrsl eMec Macenenepi meue oity/
PO3 Pa3pabareiBath ddbekTHBHBIE aIropuT™Mbl U | Peanmsanus CHCTEM HCKYCCTBEHHOTO | TONTBIK KOMMYHHKAIUS | COMKECTeHAIpYAlI  OpBIHAAY,  SFHH: | AHAIHUTHYECKOe MbiuuieHue. Kpuruaeckuit
peoOpa3oBbIBATE ux B paboraromuii | WHTEIIeKTa TEXHOJIOTHSUIAPHI, KOH(IMKTOJIOTHSL | KaKETTi pecypcrap/sl (YaksIT, 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
ON7 Axkpuiabl oKyitermep MeH dkayam OepeTiH Ickepnik  xar ammacy — epexenepi. | 3WSATKEpIiK IKyHenepi; MakcaTTapbl
KOCBIMIIIANAp/bl KYpy YIIiH >KacaH[bl WHTEIUICKT 3amanayn JKACAH/IBI UHTEIUICKT | (OKBITY, OacKapy, AMAarHOCTUKA JKHE T.

9JIicTepi MEH TEXHOJIOTHSIIAPBIH KOJIIaHy .

PO7 IlpumeHsaTb METOABI M  TEXHOJOTHH
HCKYCCTBEHHOTO MHTEIUICKTA AJISI CO3MaHMsT YMHBIX
CHCTEM U aJIalTUBHBIX IPHIOKEHHUI.

ON8 Kacanmst WHTEJUIEKTTIH opTypui
KOMITIOHEHTTEPIH KeLICH I aKnapaTThIK XKyienepre
OipikTipe Oimy.

PO8 YmeTs HMHTErPUPOBATH pasuyuHbIe
KOMIIOHEHThl ~ MCKYCCTBEHHOTO WHTEJJIEKTa B
KOMILIEKCHbIE HHQOPMAIIMOHHBIE CHCTEMBI.

JKYHeJIepiHiH KYpPBUIBICHI 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 Garmapnamanay tingepi (LISP,
SMALLTALK, PE®AIJI). Jlorukansik
Garmapnamanay — tinmepi  (Prolog).
Binimai ycey Tingepi (OPS 5, KRL,
FRL). WHTerpanysinanran
Oarmapinamansik  opra (ke, ARTS,
GURU, G2). Barnapnamanayra
KYyTiHOeCTeH KOJIIaHOATbI
HHTEJUICKTYalbl IKYHelIepai Kypyra
MYMKIiH/IK OepeTiH HHTEIUICKTYaJ bl
JKOHE  capanTaMasblK O KyHelepaiy
kaobikmanapsl  (BUILD, EMYCIN,
EXSYS Professional, capariIisl).
BarmapnamainslK jkacakTaMaHbI d3ipiey
omicremeci/ WHCTPYMEHTBI W METOBI
BBISIBJICHUsT TpeOoBaHuil. TexHomorun

MEKITMYHOCTHOM u IpyNIoBOi
KOMMYHHUKAIIUH B JICTIOBOM
B3aHMMOICHCTBUH, OCHOBBI

0.); MIEMiNeTiH MiHASTTEp KIACTapBIH
JKOHE T. 0. aHBIKTay. KYPBUIATHIH Kyiie
TYKBIPBIM/IAMACBIHBIH neHreiti
(KYpBUIBIMEL, (yHKIVSIIApH,
OafapamMasbIK-TeX HUKAJIBIK

mwiatopmacel,  pexxumaepi).  Kyiie
TYIKBIPBIM/IaMaCBIHBIH Oanama
HYCKaJlapblH 33ipJiey, OJapAbl Tajiay
JKOHE €H JKaKChl  TYXKbIPBIMAAMaHbI
TaHzaay. YChIHBUIFAH — IIEeNIimMIepai
Oaranmay okoHe  Heri3mey. bBusHec
TaJanTapbiH Tanzay. Kacanmst
MHTEIUICKT KYHelepiH KypyFa apHaIFaH
TEXHHKAJBIK  TalCBIPMaHbBl  3ipIiey,
KeJicy skoHe Oekity. Bimimnai any (sfHu,
OiTiM HHKEHepi INOHMIK cala Typaisl
MYMKiH OOJIATBIH €H TOJIBIK TYCIHIKTEpIi
JKOHE  OHJAFbl  IIemiM  KaObuimay
Tocinuepin any). JKacaHIpl MHTEIUIEKT
JKYHeciHe JKOHEe OHBIH OeJiKTepiHe
KyKaTTama  kacay.  AHaIHTHKAJIbIK
ecenTep  JaiblHAaHb3.  TanpanraH
Oarmapiamanay OpPTaCBIH JKIHE
MauimMerTep 0azackl MeH OuliM KyieciH
Oackapy KypanmapblH IaiiIagaHbIHBI3.
KosnmaHpicTarsl TEXHUKAIBIK JKOHE /
HEMece OarapIamabiK




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 sS3bIKH
[IPOrpaMMHPOBAHHs], OPUCHTHPOBAHHBIC

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

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

APXHUTEKTYPaHBIH MYMKIHIIKTEPiH
naigananbIHb3/ 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,
9KCHEPThl M T.L.);  HUMEIOIIUecs
aHaJIOTUYHBIE UHTEIUICKTyalIbHbIC

cucTeMbl; 1enu (00yueHue, yrnpaBieHue,
JIMAarHOCTHKA M T.I1.); KJIACCHI PEIIaeMbIX
3a1a4 u T.JI. BeipabatsiBath
ONTHMAJbHBIE pEIICHUsT TpeOoBaHMUi
3aKa3uyiKka HAa yPOBHE KOHLEMIHH
CO3/1aBaeMoOil  CHCTeMBI  (CTPYKTYpa,
(yHKUMH,  OPOrpaMMHO-TEXHHUYECKAst
mwiatdopma, pexrMsbl). BeipabaThiBaTh

FRL). VHTerpupoBaHHble | albTepHATHBHBIC BapHaHTHI KOHLEIIIHI
mporpammubie  cpensl  (KE, ARTS, | cuctembl, OpPOBOANTH HX AaHAIH3 U
GURU, G2). O00/104KH | BBIOOp JIydlieil KOHIEnru. [IpoBoanTh
HHTEIUICKTYalbHBIX M OKCHEPTHBIX | OLEHKY u 000CHOBaHHE
cuctem (BUILD, EMYCIN, EXSYS | pexomeHmyeMbix PELIECHHIA.
Professional, OKCIIEPT), kortopble | AHanu3upoBaTh  Ou3HEC-TPEOOBAHUSL.
MO3BOJIIOT ~ CO37aBaTh INpHUKIanHble | Pa3pabaTbiBaTh,  COINIACOBBIBATH W
HHTEIUIEKTyaJIbHbIe CHCTEMB, He | yTBEep)KIaTh TEXHHYECKOE 3aJaHHe Ha
mpuberas K NPOrPaMMHPOBAHUIO. | CO3JAaHHE  CHCTEM  UCKYCCTBEHHOTO
Mertononoruu pa3paboTku | MHTEWIeKTa. [IpOBOAWTH 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 ~ JOKyMEHTAIMIO  Ha
CHCTEMY HCKYCCTBEHHOTO MHTEIUIEKTa U
ee vacTh. [OTOBHTH aHaANMTHYECKUE
oTYeThl. lcronb3oBaTh  BBHIOpaHHYIO
cpexy MpOrpaMMHPOBAHHS W CpPEICTBa
CHCTEMBI yIpaBieHus 0a3aMU JaHHBIX U
3HaHWH. lcrmonb30BaTh BO3MOXKHOCTH
umeromieics TEXHUYECKOMH /M
MIPOrpaMMHOM apXUTEKTYPHI
Engex dynxuuscey/ Tpynosasi | barnapnamainbik ’acakTaMaHelH | EHTizy/mrapy uHTepdercTepinig
dynxnus 2. JKYMBICBIH aBTOMATTBI JKOHE | BIHFAHIIBUIBIFBI MeH CoMKeCTirin
YKacanapt HMHTEJIEKT JKYHenepiH | aBTOMAaTTaHABIPBUIFAH TEKCepy oficTepi. | Tekcepy. backapy — CTpaTerHsChbIHBIH

TOXIpHOENiK TalifanaHy KOHE OHBI
enrizy/ OmbITHAS IKCIUTyaTAIUSI CHCTEM
HCKYyCCTBEHHOTO ~HMHTEIUIEKTa M ee
BHEJ/IPCHHE

JIMarHoCTUKANBIK JIEPEeKTEepIiH 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.
ChIHaK ~ JIGPEKTEpP  IKUBIHTHIFBIHBIH
KYPBUIBIMBI MCH CakTay (hopMaTTapblHa

THIMJIITIriH Tekcepy (ipiktey TopTioi,
QHBIK €MeC KOPBITBIHIBIHBI Naii/lanany
s)koHe T.0.). CBIHaK MbICaIJapbIHBIH
camachlH Tekcepy. binmiM  KOpBIHBIH
IYPBICTBIFBIH ~ TEKCEpy  (epeenepain
TOJIBIKTBIFBI MCH JIOMEKTiir).
ABTOMATTaHIBIPY OOBEKTICIH JKacaHIbI
HHTEJUIEKT OKYHeNlepiH icke KocyFra
JaiblHay. XKacanzst HHTEJUICKT




KOHMbLIaThIH Tananrap. YKacannsl
MHTEJUICKTTIH ~ HETI3ri  Kypajjiaphbl.
Kacannpl HUHTEIJIEKT Kyiienepin
KOJIIaHYABIH ~ Herisri OarpITTaphI.
JKacaHapl MHTEIIEKT XKYHEepiH ChHAY
omicrepi.  Momimertep — 6a3ackiMeH
JKyMbIC  ictey  Herizmepi/  MeTonbl
aBTOMATHYECKON u
aBTOMATHU3UPOBAHHOM HPOBEPKU
paborocrocoOHOCTH MIPOrPaMMHOT0
obecreueHus. OcHOBHEIE BHUIBI

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

KyHeciMeH  JKyYMbIC  icTey  YIUiH
HEepCOHAIAbl  Haspiaayabl  KYPri3y.
JKacaHapl HHTEIUIEKT KyHenepiH ChHaY.
EHrizinred jkacaHbl HHTEIUIEKT XKyiteci
OoiibIHIIIA MaiiJanaHyLIblIapFa KEHec
Oepy. TaOburFan KeMILUTIKTEp MeH
KaTenepai kow. BimiM KOpbIH Ty3ery
JKOHE TONBIKTHIPY/ IpoBoauTh
TECTHPOBaHUE ynobeTBa u
a/IeKBaTHOCTH unTepdeiicon
BBOJa/BbIBOAA. [IpOBOANTH MPOBEPKY
9(pHEKTUBHOCTH CTPATErUH YIPABICHUS
(mopsimka  mepebopa,  HCIOJIB30BaHHUE
HEYETKOro BBIBOAA M Ap.). IIpoBoauTh
HPOBEPKY KayecTsa TECTOBBIX
npumepoB.  [IpoBoauth  mpoBepky
KOPPEKTHOCTH 0a3bl 3HaHMIT (IIOJHOTY U
HEHPOTHBOPEYUBOCTH MPaBILI).
IpoBoauth MOATOTOBKY o0beKTa
aBTOMAaTH3allMd K  BBOAY  CHCTEM
HCKYCCTBEHHOT'O HHTEJUICKTA B
neiictBue.  [IpoBoAWTH  HOATOTOBKY
nepcoHana il pabOTBI € CHCTEMOH
HCKYCCTBEHHOT'O MHTEJUICKTA.
IpoBoauth CHCTEM
HCKYCCTBEHHOT'O HHTEJUICKTA.
IIpoBoauts KOHCYJIbTaLUH
I10JIb30BATENICH 10 BHEPAEMOI cucTeMe
HCKYCCTBEHHOT'O HHTEJUICKTA.
YcTpausaTh HaliieHHbIE HEJOCTaTKU U
omOku. KoppekTupoBats U IOMOIHATH
0a3bl 3HAHUIA.

HCIIBITAHUA

Enoex yukuuscsr/ TpynoBasi | JKacanapl MHTENIEKT neH KonmaHOansl | [ToHAIK camaHbIH Herisri yreIMAApblH | ¥HbIMAAcThlpy. bacramambsuiblk. 3eiiH.
dynkuus 1. HMHTEJICKTY bl JKy#lenepni | jkoHe oJlap/IbIH cunatramanapbia | JKayankepurimik. TopTin. OpbIHIQYIIBUIBIK.
JKacanmel WHTEIUIEKT JKyHeciH o3ipiey | xkobalmaymblH 3aMaHayd Mocelenepi. | aHBIKTaHbI3. TepMHHOJNIOTHSHBI koHe | OlmaymelH — mkempimiri.  JKorapsl oKy
KoHe Garmapiamainblk kamramacsis ery/ | JKacawmst UHTEJUIEeKTTIH HETI3ri | yFeIMAAp apachlHAarbl  OainaHbIcThl | MyMmKiHziri. JKyiienik oitnay. CraHmapTTsl
Pazpaborka u nporpaMMHasi | Kypangapbl. DByJbIHFBIp SKMBIHAApAbl | aHbIKTaHb3.  Kipic  )koHe  IIBFBIC | eMec Macenenepai rere oity/
peanm3anysl CHCTEMbl HCKYCCTBEHHOTO | MOJEINBJEY, OYJIBIHFBIP JIOTHKA. | aKHapaThIHBIH KYPHUIBIMBIH aHBIKTaHbI3. | OpraHn30BaHHOCTS. VHNINAaTHBHOCTB.
UHTEJUIEKTa Tanceipmanapasl pacimzaey onicrepi meH | Illemrim  kaObuigay — cTpaTerwschlH | BHHUMAaTenmbHOCTB. OTBETCTBEHHOCTD.

aaicrepi. OyHKIMOHANBIK | aHBIKTaHbBI3.  Bimimai  KypbuibiMaay | JAMCHMIUIMHUPOBAHHOCTb.

epeKmenikTepai  pecimpey  Tinmepi. | (meHmik < cama  Typansl  OuriMHIH | McmomHuTeNsHOCTH. ['MOKOCTH MBIIUICHUS.

Koiiputran Mingerrepai AnroputMmzaey | Oeifpecmn cumartamanapbin  rpaduk, | Beicokas 00y4aeMoCTh. CucremHoe

smictepi MeH oficTepi. ANTOPUTMIEPII | KecTe, JauarpaMmMa HeMece MOTIH | MBIIUICHHUE. Ymenue pemarb

rpadUKanblk Typae kepceryre apHanFran | typinge O3IPJIEY, on moHmik caia | HeCTaHIapTHBIE 33/laYH.

Oenrinep MeH OaFiapiaMaiblK OHIMAED. | YFBIMIAphI apachIHIaFbl HeTi3ri

TunTik ecenTepi LIENly alrOPUTMAEPI, | YFBIMIAp MEH KATBIHACTAPIbI

cajamapsl KOHE OJIapAbl  KOJJAHY | KepceTei). bap JiepeKTepai

tocingepi/ CoBpemenHble mpoOiieMbl | TackiManmay. — JlambiFaH — JiepexTep

HCKYCCTBEHHOTO UHTEJUIeKTa U | KypbUIBIMIApbIHIA MAaTeMaTHKAJIBIK

MIPOCKTUPOBAHHS MPUKIATHBIX | MOJETBAI Kysere achIPaThIH

HMHTEIUICKTYalbHbIX cHcTeM. OCHOBHBIC | JKAIMNBIIAHFAH OSKOHE eIKeH-Terkeri

HMHCTPYMEHTAJIbHbBIE cpeacTBa | amroput™aepnai  azipney.  Koiburran

HCKYCCTBEHHOT'O HHTEJUIEKTa. | MIHIAETTepAl AJroputMaey omicrepi

MopenupoBaHue HEYETKHX MHOXECTB, | MEH omicTepin KOJIIAHBIHBI3.

HEYeTKas Jorka. Meronpl M npueMbl | AnroputMmuepai  rpadHKajiblK  Typae




(bopmanu3sanuu 3a/1a4. SI3bIKH
(bopmanu3anuu (DyHKIIMOHAIBHBIX
cnetubukanmii. MeToapl ¥ pUEMbI

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

Kepcery YIUIiH GarapiiamMa’biK
OHIMEpJl  NaiijanaHblHB3.  THicTi
canajapa CTaHAApTThl aJrOpUTMAEPIL
KOJIJIaHBIHBI3. TexHUKaNIBIK KOO
OarapaaMachl  KOJIEMIiHJEri  KOFaphbl
MareMatuka  Herisgepi/  BuiaBiaare
OCHOBHBIE MOHSATHS MpeIMETHOI
obmacth W WX  XapaKTEPUCTHKH.
Omnpezensite TEePMUHOJIOTHIO u
OTHOLICHHUS MEXIY TOHSATHAMH.
Ompenensite CTPYKTYpY BXOJHOH |

BBIXOZHON wuH(popManuu. Onpenessars
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). [lepeHocHTH
CYIIECTBYOIINE TAHHBIE.
PazpabatbiBaTh 0000IICHHBIC u

JIETaIbHBIC AJITOPUTMBI, PEaTH3YIOLIHEe
Ha pa3pabOTaHHBIX CTPYKTYPaX JaHHBIX
MaTEeMaTHYECKYO MO/ICTb.
Hcmonb3oBaTh  METOABI M IIPHEMBI
ITOPUTMHU3ALIMK TIOCTABJICHHBIX 3a1ay.
Hcnob30BaTh IPOrpaMMHBIC TIPOIYKThI
s TpadUYeckoro  OTOOpakeHUs
anroput™MoB. [IpUMeHsTh CTaHAApTHBIC
aITOPUTMBI B COOTBETCTBYIOIIHX
o0acTsx. OCHOBBI BBICIIICH
MareMaTHKd B 00BeMe MPOrpaMMbI
TEXHHUYECKOTO By3a

Enoex bynxuuscsr/ TpynoBas
ynkuus 2.

Kacanyp! HMHTEJIEKT Ky#enepin
xo0anay/  IIpoekTHpoBaHHE —CHCTEM

HCCKYCCTBCHHOT'O UHTCIICKTAa

Ecentey »yiienepiHiH apXUTEKTypachl,
KYPBUIBICHI JKoHE KyMbIc icTeyi. Kasipri
3aMaHFBl MoJiMeTTep 06a3achblH Oackapy
KyHdenepiniy Herizgepi. Mamimertep
GasachiHBIH ~ Teopusichl.  Jlepekrep
0a3achIH caKTay jKoHE Taljay JKyherepi.
Maiigananyust unTepdeiictepin
KYPyIblH  3aMaHayd  IPUHIUNTEPI.
DYHKIMOHAIBIK epeKIIeTiKTepai
pecimaey Ttingepi. Tanceipmanapsi
paciMaey  omictepi  MeH  omicTepi.
Kacanmst HMHTEJJIEKT KyHenepin
Kobanay omicTepi MeH Kypasaapsbl.
Wurtepdeiicti xobamay omictepi MeH

TanmanrapaslH  OpBIHIATybIHA —Tajday
kyprizy. TamanTapasl  icke  acklpy
HYCKaJapblH o3ipiey. TamceipManapist
peciMzaey  omictepi  MEH  9AiCTEpiH
KOIJaHBIHBI3. Mynazneni TapanTapMeH
KapeIM-KaThlHaC ~ »kacay.  JKacaHmbl
UHTEJUIEKT 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
XKacannel  MHTEIIEKT — JKYHeNepiHiH | KypaijapbiH KOJIIaHy. Mynneni
ApXUTEKTYPachlH _Kypy NpPUHLMITEpi. | TapanTapMeH KOMMYHHUKAIHUSIIap bl




Tuntik wenrimMaep, GarmapaaMaibik
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
Kypangapsl/ ApXHTEKTypa, yCTPOHCTBO

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

6azamu JaHHBIX. Teopust 0a3 TaHHBIX.
Cuctembl XpaHeHUss W aHanu3a 0a3
naHHBIX.  COBpEeMEHHBIC — IIPUHIIHIIBI
MOCTPOCHHUS uHTepQecon
noJyb3oBarelisl. SI3bIKM - opManuzauu
(YHKIMOHAIBHBIX crienupuKanyil.
Mertonsl ¥ mpuemsl  Gopmanuzanuu
3aJa4. MeTopl " cpeacTa
IIPOEKTUPOBAHHUS CHCTEM
HCKYCCTBEHHOTO HHTEJUIEKTa. MeTonbl
u cpelcTBa IPOEKTUPOBAHUS
uHTepdeiicoB. Mertomsl M cpencTBa
MIPOEKTUPOBAHUS 6a3 JJaHHBIX.
ApXHTEKTYpa, YCTPOMCTBO u
(YHKIIOHUPOBAHHE BBIYUCIUTEIBHBIX
CHCTEM. TIpuHnyns MIOCTPOCHUSI
APXUTEKTYpbl CHCTEM HCKYCCTBEHHOI'O
HHTEIUIEKTa. Tunossle  penreHus,
OMOJIMOTEKH TIPOTPAMMHBIX MOYJIEH,
11a0JIOHBL, KJIaCChI 00BEKTOB,
HCTIONB3yeMBIe TIPU pa3pabOTKe CHCTEM
HCKYCCTBEHHOTO HHTEIUIeKTa. MeTonbl
U CpeicTBa IPOEKTUPOBAHUS CHCTEM
HCKYyCCTBEHHOTO HHTEIUIEKTa. MeTombl
W CpeIcTBa INPOEKTHPOBaHUS  0a3

Kysere aceipy/ IlpoBomuth aHanu3
HCTIONHEHHS TpeGoBaHHIL.
BbipabaTbiBaTh BapUaHThl peanu3aluu

TpeOoBanuid. IIpUMeHATH METOOBI K
[PHEMBI (opmanm3aryu 3ajad.
OcCylecTBIATh ~ KOMMYHHKALIMH  C
3aHHTEPECOBAHHBIMU CTOpOHAMHU.
Beibupate  cpeicTBa  peann3aliu
TpeOoBaHUI K crcTeMaM
HCKYCCTBEHHOT'O MHTEJUICKTA.

BrIpabaTeiBaTh BapHAHTHI peaTH3alUH
CHCTEM HCKYCCTBEHHOIO HHTEIUIEKTa.

OcylmecTBIATh ~ KOMMYHUKAallUH — C
3aUHTEPECOBAHHBIMU CTOpPOHAMHU.
Hcnons3oBath CYILECTBYIOIIHE
THUIIOBBIE PELICHUS M IIA0JIOHBI CHCTEM
HUCKYCCTBEHHOT'O HHTEJUIEKTA.
IlpumMeHsAT,  MeTOABI U CpEJACTBA
IIPOEKTUPOBAHHS CHCTEM

HCKYCCTBCHHOI'O HHTEIUIEKTa, CTPYKTYpP
JIaHHBIX, 0a3 JaHHBIX, MPOrPaMMHBIX
uHTepdheicoB. Ocy1ecTBisTh
KOMMYHUKAIIHH C 3aHHTEPECOBAHHBIMH
CTOpPOHAMHU

JaHHBIX.  MeToael M CpeacTBa
MIPOEKTUPOBAHHS TIPOrPaMMHEIX
nHTepdeiicoB
Enbex ¢pynxkuusics/ TpynoBas Bimimai ATy IbIH TeXHOJOTMSBIK | KonmmaHbuiatelH yreiMaap MeH odapapie | KypbutbiMaslk oinay. TaOaHIbUIbIK IeH
ynxnus 1 sxicTepi. Bimimi anyJblH | e3apa GailIaHBICHIH aHbIKTaHbI3. | 3eifin. lllpFapMambuIbIK Ke3kapac. O3iH-
CaparnrramaIsIk xyiienepi xobanay/ aBTOMATTaHABIPbUFaH daicTepi. bimimai | Ecenrtepai miemry omicTepiH aHBIKTaHBI3. | €31 OKbITY KaOineri. JKayamkepriimik.
TIpoekTupoBaHHe SKCIEPTHBIX CUCTEM aqynblH ~ KOMMYHHMKaTHBTI  omicrepi. | Ilommik  cama  Typanel  OimiMHiH | TYNKNIKTI HOTHXKEre Hasap ayaapy >KoHe
CapanTamanbik KylenepiiH | OefipecMm  cumaTrTamachlH — rpaduk, | KIMEHTTEpAIH Tamanrtapbl. Ickepitik KapbiM-
ApPXUTEKTypachlH Kypy MNpPHUHIMIOTEpI. | KecTe, JuarpaMmMa HeMece MOTiH | KaTelHac Jarapliapbl. JKyienmik — oitnay.
Capantamanslk kyienepai  skobamay | typinme O3IPJIEY, on mommik cama | CTaHmapTThl eMec Mocenenepi memre oimy/
omicTemeniepi MeH Kypanaapsl. bimim | yreiMpapsr apachIHaFbl Herisri | CTpyKTypHOE MBIIUICHHE. YCHIYMBOCTD U

KOpbIH  jkobamay  omictepi  MeH | YFBIMIAp MEH KaTbIHACTapAbl KOPCETEi. | BHUMATENbHOCTh. KpeaTHBHBIH mOaXo.
Kypangapbl.  bimimai  yceiHy  meH | Ilonaik camanelH Herisri yreiMaapbiH | CriocoOHOCTB K €caMOOOyUYCHHUIO.
OHIEYAIH HETi3ri YFBIMAAphl MeH | KOHe  OJapAblH  cumarramanapbiH | OTBeTcTBeHHOCTH. OpHEHTHPOBAHHOCTH Ha
Teopusttapsl.  BimiMal  ycblHYy MeH | aHbIKTaHbl3. TepMHUHOJOTHSIHBI JKOHC | KOHEYHBI  pe3ynpTaT U TpeOOBaHMS
OHJICY/IIH  HEeri3ri  yFeIMZIapbl  MEH | VFBIMIAp  apachlHarbl  OaiaaHbICThl | KIMEHTOB. HaBbIKM 1EeI0BOTO OOLICHUS.




TEOPHSLIAPBIL. HopmatusTik-
QHBIKTaMaJIbIK MaTepHaapasl,
OyiipbIKTapabl, spicremenepi,
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 kKoHe T.0. HMHTEIUIEKTyalbl
i3ney areHTTepi. 3amaHayu
capanTamalblK KyHenepiH KypbUIbIChI

XKoHe JKyMbIc icteyi. CapamraManbik
Kyienepain Herisri aCTIaINThIK
KypajaapsL Binimai YCBIHYIbIH
JIOTHKAJIBIK MOJEJBICPI. Bimimui
YCBIHYABIH ~ OHIIPICTIK  MOAENbIEPI.
Binimai YCBIHYABIH Kanpisig
monenbaepi.  CeMaHTHUKaIBIK  JKelli
mozensaepi. OObekTire OaFbITTaNFaH

monenbiep. CASE-kypanmap. UML.
Kasipri 3amanfel MoliMeTTep 0a3achlH
Gackapy KylenepiHin Herizaepi.
Monimerrep  6a3achlHBIH — TEOPHUSICHI.
JlepekTep 0a3achlH caKTay *oHE Taay
kyiesnepi/ TexXHOJIOrHYEeCKHe METO/IbI

M3BIICUCHUS 3HAHUH.
ABTOMaTHU3MPOBAHHBIE METOBI
HU3BJICUCHUS 3HAHUM.
KommyHukaTuBHbIe METO/IBI
HM3BJICUCHHS 3HAHHMH. TIpuHIMIB

MOCTPOEHUSI APXUTEKTYPBl IKCHEPTHBIX
cucteM. Mertojonorun M CpeicTBa
MPOEKTHPOBAHUS IKCIIEPTHBIX CHCTEM.
Mertoasl U CpeACTBa MPOEKTHPOBAHUS
0a3 3HAHUM. DyHIaMeHTaIbHbIE
TOHATUS W TEOPUH TIPEJCTABICHUS H
00paboTkn 3HaHM. DyHIaMEHTaIbHBIE
MOHATHA M TEOPUH IPEICTABICHUS U
0o6paboTkn 3HAHUH. Anamz
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
9KCIIePTHBIX _ cucTeM.  Jlormueckue

aHplkTaHbp3.  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
MOJIEIIBACPiH JKOHE aKmapar
aFBIH/IAPBIHBIH KYPBUIBIMBIH JKACaHbI3.
binim  6a3amapslH  JKOHE  JKAJIIBI
capanTaMaiblK  OKyHenepai  a3ipiey
Ke3iHae CASE KYpalgapblH
KOJIJAHBIHBI3. UML KOMEriMeH
00BbeKTire OaFpITTANFAH TANIAy JKOHE
I3aliH Kyprizy/ BousaBaars
UCIOJB3yeMble  MOHATHS M WX
B3auMoCBsi3H.  OmnpenensTs  METOMBI
peLeHust 3aa4. Pa3pabatbiBaTh
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 HX
XapaKTepPUCTUKH. Onpenensitsh
TEPMHUHOJIOTHIO W OTHOIICHHS MEXIy
nousitusaMu.  OnpenensTb  CTPYKTYpy
BXOJHOW U BBIXOAHOW HH(OPMAIHH.
Omnpenensith  CTPATeruio  IPHHSATHS
pewennii. Pa3pabateiBaTh 0a3pl 3HaHHUI
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
IIeTIOM 9KCIIepPTHHIX cucteM. IIpoBomuTh
00BEKTHO-OPUEHTHPOBAHHBIA aHAIN3
[POCKTUPOBAHHE C  HCIOJNb30BAHHEM
UML.

CucTeMHOE MBIIUICHHE. YMEHHE pemaTtb
HECTAaHAAPTHBIC 3aJa9n




MOJICH MPEeACTaBICHUS 3HAHUI.
TIpoxykuyoHHbIE MOJENH
npejcraBieHus 3HaHuH. DpeiiMoBbIe
MOJIeIH MPEeACTaBICHUS 3HAHUI.
Monenn CEMaHTUYECKOU CeTH.

OOBEKTHO-OPUCHTHPOBAHHBIE MOJIEIIH.
CASE-cpencTsa. UML. OCHOBBI
COBPEMEHHBIX  CHCTEM  YIPaBIICHUS
6azamu JqaHHbBIX. Teopust 0a3 daHHBIX.
Cucrembl XpaHeHUss W aHanu3a 0a3
JaHHBIX

Enoexk ¢pynkuusicol/ Tpynosas

ynxnus 2
CapantamainblK  OKydenepai — a3ipiey
nporecTepin yiibiMpaacToipy/

Opranu3zanyst IpoLEeccoB pa3pabOTKH
9KCIIEPTHBIX CHCTEM

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

PE®AIJI). Jlorukanblk Oarmapramanay
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.
Bakpuiay — Mbicanmapbl MEH — CBIHAK
NEPEKTEP O KUBIHTBIFBIH Kypy IKOHE
Kyxatray oxicrepi. ChIHaK IepekTep
JKUBIHTBIFBIH KYpYy epexernepi,
AITOPUTMIEP] KOHE TEXHOJIOTHSIAPHI.
CblHAaK ~ JIGpeKTep  JKUBIHTHIFBIHBIH
KYPBUIBIMBI MEH cakTay (hopMarTapbiHa
KOWBUIATBIH ~ Tananrap.  3aMaHayu
capanTramalblK KyHenepIiH KypbUIbIChI

JKOHE KyMbIc icteyi. CapanramaibiK
KyHenepin HET13r1 aCMAaINThIK
kypangapel/  CrienpanbHele  SI3BIKH
[POrpaMMHUPOBaHHsI, OPUCHTHPOBAHHBIC
Ha 00paboTKy CHUMBOJIBHOM
napopmamn  (LISP, SMALLTALK,
PEDAI). S3b1KH JIOTUYECKOTO

nporpammupoBanust  (Prolog).  SI3biku
npencrasiaenus 3Hanuid (OPS 5, KRL,
FRL).  Meromomoruu  pa3paboTKu
MPOTPaMMHOTO obecrieueHusl.
VYerpoiictBo M (pyHKIMOHMpPOBAHUE
COBPEMEHHBIX OKCIIEPTHBIX  CHCTEM.
ODyHIaMeHTaIbHbIC TOHATHS U TEOPHU.
Mertoibl aBTOMATHUYECKOM u
aBTOMAaTH3UPOBAHHOM MIPOBEPKH
pabotocniocoOHOCTH MPOrpaMMHOTO
obecriedeHus. OcHOBHBIE BUJTBI
JUAaTHOCTHYECKUX AAHHBIX H CIOCOOBI
UX TpeACTaBIeHHs. MeToabl cO31aHust U

CapanTtamaibik Kyhenepain
MPOTOTUNTEPiH A3ipuey. CapanTamabik
KyHernepai GacKapyIblH HepapXHsUIBIK
Kyitecin aziprey. Mazip
KYPBUIBIMAAPBIH, OKpaH MiMIHAEPiH
JKOHE 9KpaH mimiHaepiHgeri Oackapy
JNIEMEHTTepiH kacaHp3. [laiinanamymibt
unTtepdeiicTepiniyg 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. BiTiM KOPBIHBIH AYPBICTBIFBIH
TeKcepy (epexeepAiH TONBIKTBIFBI MEH
JorekTimiri)/ Pa3pabarsiBaTh
HOPOTOTHNBI  9KCHEPTHBIX ~ CHCTEM.
PazpabarbiBaTh HEpapXUYECKYIO
CHCTEMy  YIpaBIEHHS  OKCIEPTHBIX
cucteM. PaspabaTbiBaTh  CTPYKTYpBI
MEHIO, 9KpaHHBIX (OPM U CPEACTB
VIOpaBlIeHUs Ha OJKPaHHBIX (opMax.
PaspabatbiBaTh Tpaduueckuii An3ailH
uHTepdeicon MOJIb30BATES.
ITpoBoaUTE TecTHpOBaHWE YHOOCTBA H
aJIeKBATHOCTH unTepdeiicon
BBOZa/BbIBOIA. [IpOBOANTH MpPOBEPKY
9 PEKTUBHOCTH CTPATETHH YIPABICHUS
(nmopsimka mepebopa, HCMOJIB30BaHUE
HEYETKOTo BbIBOAA M Ap.). IIpoBomuTh
MIPOBEPKY KayecTBa TECTOBBIX
MIPUMEPOB. IIpoBoauTh TIPOBEPKY
KOPPEKTHOCTH 0a3bl 3HAHUI (IOJHOTY U
HETIPOTHBOPEYHBOCTD IPABHII)




JIOKyMEHTHPOBaHHS
OpUMEPOB M TECTOBBIX  HAabOpOB
naHHbIX. [lpaBuima, anroputMel  H
TEXHOJIOTHHI CO3/[aHus TECTOBBIX
HabOpOB  JaHHBIX. IpeboBaHMsI K
CTPYKType H (opmaTtam XpaHCHHUs
TECTOBBIX HabopoB JIaHHBIX.
VYerpoiictBo ¥ (DYHKIIMOHHPOBaHUE
COBPEMEHHBIX ~ 3KCIIEPTHBIX  CHCTEM.
OcHOBHbIE HHCTPYMEHTAJIbHbIE
CpPEJICTBA DKCIEPTHBIX CHCTEM

KOHTPOJIBHBIX

Enoexk ¢pynkuusicol/ Tpynosas

ynxnus 3
CapantamainblK  OKydenepai — a3ipiey
npouecTepine OacIIBLIBIK ery/

PykoBoacTBo mpoueccamu paspaboTku
9KCIIEPTHBIX CHCTEM

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

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

DyHKIMOHATIBIK epekuIenikTepai | OarmapnaManay TiniHIe OaraapiamMaibK
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
unrepdeiictepi. Barmapnamanay | xxoHe /  Hemece  OarmapiamMaiibik
TEXHOJIOTUsIIaphI. Tanganran | apXUTEKTypaHbIH MYMKIHIIKTepiH
OarjapiaaMa OpTaChIHbIH EPEeKIIEIKTepl. | MalJanaHbIHbI3. 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 —Tociiamepi. ChbIHaK | JKYMBICBIH — TEKCepy  OAiCTepi  MeH
JIEPeKTep  JKUBIHTBIFBIH  JalibIHIAy | KypangapbiH KOJIJTaHBIHBI3.
axicrepi. barnmapnamanslk | JIMarHOCTHKANBIK AepeKTepi TyCIHAIpY
JKacaKTaMaHbIH ~ JKYMBICBIH  Tekcepy | (KypHanzap, xXaTraMainap).
sxicrepi MEH Kypannapbl. | barmapmamanblk KOATBI KalWTa eHIEY
Barmapnamanblk KOATHI KalTa eHIEY | KOHE OHTaWIaHABIpYy OficTepi MeH
JKOHE OHTAWIAHIBIPYy OIiCTepi MeH | KypanmapbiH KOJITaHBIHBI3.
Kypasapsl. barnmapnamaisik- | KoiagaHeICTarbl TEXHHKANBIK JKOHE /
TEXHUKAJIBIK ApXUTEKTYpaHBIH | Hemece OarJapiIamMabIK
KOMITOHEHTTEpi, KOJIZIaHBICTaFbl | APXUTEKTYPaHBIH MYMKIHJIKTEpiH
KOCBIMIIIANIAp JKOHE OJIaPMEH e3apa | Maii/aTaHbIHBI3. ATbIHFaH
apeKeTTecy uHTepdeiicTepi. | OarmapIaMabIK yKacaKTama
barnapnamainay TEXHOJIOTHSUIAPBL. | CHMATTaMalapbIHBIH MSHJIEpiH
Backapy mienriMaepin KaObuiay | TangaHbI3. Barnapnamanbix
omictepi. IlepcoHanmel  OackapyAblH | jKacaKTaMaHbl —d3ipJEyAiH  YIKBIMIBIK
HETi3rl NpPUHLMNTEPI MEH oicTepi/ | OPTAaChIH JKOHE HYCKaHBl  Oackapy
Meroasl ¥ mpueMbl opManm3aimu | Kydecin KoimanbiHbez/ Mcmomp3oBaTh




3a/1a4. Metons! u HPHUEMBI
AITOPUTMHU3ALMH [OCTABICHHBIX 3a1ad.
ITporpammusbie TIPOYKThI JUISt
rpaduyeckoro 0TOOpakeH s
anroputmMoB. CTaHIapTHBIE aIrOPUTMBI
u obnactu HX HPUMEHEHHS.
BpIOpaHHBIil S3BIK POrPAMMHUPOBAHHS,
0COOCHHOCTH MPOrpaMMHPOBAHHS Ha
3TOM sA3bIKe. SI3bIkM  (opMann3aruu

(YyHKLIHOHABHBIX crienupuKanyi.
Merozmosoruu paspaboTKu
MPOrPaMMHOT0 obecreueHHsI.
KommnoneHTs! MIPOrpaMMHO-
TEXHHYECKHX ApXHUTEKTYD,
CYIECTBYOIIHE TIPHIIOKEHHSA u
uHTepdeiichl B3aUMOICHCTBUSL ¢ HHUMH.
TexHosornu [POrpaMMHPOBAHHSL.
OcobeHHOCTH ~ BBIOpaHHOH  cpenbl
nporpamMM.  TeopeTnueckue  OCHOBBI
[IPOCKTHPOBAHUS IKCIICPTHBIX CHCTEM.
HopmaruBHbie JIOKYMEHTBI,
omnpe/IelIsIoNre TpPeOOBaHUs K IPOBEPKE
paboTocrocoOHOCTH NIPOrpaMMHOTO

Kkoza. OCHOBHBIE INPUHIMIBI OTIAAKH
MporpaMMHOro koja. OCHOBHbIE BHUIbI
JUAaTHOCTHYECKUX JAHHBIX M CIOCOOBI
ux IpECTaBICHUS. MeTtonst
MOATOTOBKU TECTOBBIX HabOpOB
JaHHBIX. MeTOIBI M Cpe/ICTBA IPOBEPKHU
paborocniocoOHOCTH MPOrpaMMHOTO
obecreuenus. MeToasl U CpeicTBa
pedaxropunra " OINITUMU3ALHN
MpOrpaMMHOro  Kojga. KoMmoHeHTbI
MIPOrPaMMHO-TEXHHYECKUX apPXHUTEKTYD,
CYyLIECTBYIOLIHE TIPUIIOKEHUS u
uHTepdeichl B3aUMOJICHCTBUS C HUMHU.
Texnonoruu IPOTrPaMMHPOBAHUSL.
MerToasl NPUHATHS  yIpPaBICHUECKHX
pemeHnii. OCHOBHBIE TPUHLUIBI U
METOIbl YIIPABICHHUS IIEPCOHAIOM.

METOJbl M TpHEMbl (OpMaTU3ALUN
3amad. Mcnomb3oBaTh  METOABI U
HPHEMbI AITOPUTMH3ALHN
HOCTABJICHHBIX 3aja4. Vcroie3oBaTh
IpOrpaMMHEIe TIPOTYKTHI ULt
rpapuuecKoro oToOpaxeHus
anroputMoB. IIpuMeHATH cTaHIapTHBIC
AITOPUTMBL B COOTBETCTBYIOIINX
obnactsax. [lucath HporpaMMHBINA KOI
Ha BBIOPaHHOM SI3BIKE
IPOrPaMMHUPOBAHHL. Hcnonb30Bath
BBIOPaHHYIO Cpely HPOrpaMMHPOBAHUS.
IIpuMeHATh HOPMAaTHBHBIC JOKYMEHTBI,
OIIpeAEAOIINe TpeGoBaHUs K
0(OpMIICHHIO  NPOTPAMMHOTO  KOJa.
Hcnons3oBath BO3MOXKHOCTH
umeroeics TEXHUYECKON n/unmm
MIPOrpaMMHOMN APXUTEKTYPBHI.
[IpuMeHAT,  KOJUICKTHBHYIO  Cpefy
pa3paboTKu IIPOrPaMMHOTO
obecrieueHHss U CHUCTEMy KOHTPOJI
Bepcuid.  [Ipou3BOIUTH  MOITOTOBKY
TECTOBBIX HaOOPOB, TAHHBIX U IPOBEPKY
paborocniocoOHOCTH MIPOrpaMMHOTO
oOecrieueHus: Ha UxX ocHose. [IpuMeHsATh
METOHBIl W CPEACTBA  IIPOBEPKH
paborocnocoOHOCTH MIPOrpaMMHOTO
obecrieueHusl. WnrepnperupoBath
JIMarHOCTHYECKHe JaHHbIe (KypHAIBL,
npoTOKONbl). [IpUMEHAT MeTOABI M

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

MPOrPaMMHOT0 0OECTICUCHHS U CUCTEMY
KOHTPOJISI BEPCHH.
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ON

KC enbex ¢pyHkumsiapsl/
Tpynossle ¢pynknun I1C

Binim / 3nanust

Biaikrinik, narabuiap/
‘YMeHus1, HABBIKH

JInunoctabie komnerenuun (IC) / Keke
Ky3sIperTidikrep (KC)

ONS5 Op Typui geHreiieri KOMIBIOTEPITIK
JKYHeNep/IiH, COHBIH iLIiH/IE )KOFapbl OHIM/II
ecenTey KiIacTepliepiHiH apXUTEKTypachl MEH
JKYMBIC IPHHIUNTEPIH OLTy KOHE TYCIHY.

POS5 3nath ¥ MOHUMATh APXUTEKTYPY U HPUHLIAIIBI
paboThl KOMIIBIOTEPHBIX CHCTEM PA3IMYHbIX
YPOBHEH CIIO)KHOCTH, BKIIFOYast
BBICOKOIPOHU3BO/JUTEIIBHBIC BBIYHCIUTEIIBHBIC
KJIaCTepBI.

ON9 TanpanraH 0arbITKa OaliIaHBICTBI KOCHIMILIA
6imiM MeH JaFIpUIap bl TAHAAM JKOHE KOJIaHa
Oimy.

PO9 YMeTs BHIOHpATH U IPHMEHSITH

JIOTIOJIHUTE IbHBIE 3HAHUS U HABBIKU B
3aBHCHMOCTH OT BBIOPAHHOTO HAIPaBJICHHSI.

Enoex yuxuuscsr/ TpynoBas
(ynxnus 1.

DusuKaNbIK JIeHreine JKYMBIC
KaOineTTiirin KaMTaMachbl3 ery/

OoecrieueHne pabOTOCHOCOOHOCTH Ha
(hu3nyeckoM ypoBHE

KypbuiFbL1appIH, CUIIATTaMAaIaphl SKOHE
omapael  cananapaa  Kojjany.  loT
Kyiienepine apHajraH OarmapiaMaibik
Kypangap.  MamuHaapanslk — e3apa
opekerTecy  omicteMeci.  Enuipinrex
KyiienepMeH JKYMBIC icrey
TEXHOJIOTHSACHL. Kommonentrepain
03apa OpeKeTTeCY TEeXHOJOTHACHI, Kyhe
imiHgeri ayTeHTU()UKALMAHBL JKy3ere
aceIpy, Ky#ieHi Kayirci3
KOHHTyparsia OpHAJIACTHIPY,
OKMFaJIapIbl ecCelKe alylbl >Ky3ere
acplpy. OKuFangapIbl aHBIKTay SKOHE
oJlapra Kayar 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 sl MeXMAITHHHOTO
B3aumozeiicTBusa. TexHonorus paboThI
co BCTPOEHHBIMU CHCTeMaMU.
TexHonorust paboOTHl B3aMMOIEHCTBUS

KOMITOHEHTOB MEXIY Cco00i,
OCYIIECTBIICHIE ayTeHTH)UKAIHST
BHYTPH  CHCTEMBI,  pa3BepTHIBAaHUE

cucTeMbl B 0€30MacHOi KOH(Urypauu,
OCyIIECTBICHHE ydera COOBITHIL.
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 akmnaparTtel 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 OpEKEeTTECYiH
TyciHy. KypburFbutapIise 0HIey KyaTbIH
€CKEpiHi3 JKOHE aKmapaT  arbIHBIH
perrenis. TeTeHumie  xaraaiiiapablH
FBIIAPTTAPEIH  aHBIKTAHBI3  JKOHE
KYPBUIFbUIAPABIH THIMILIICIH
tomeHzeTiHi3. [oT  KypbuFbLIapbIHa
JIMarHOCTHKA KYprisy. OmapbIH
JKYMBICBIHBIH 60JKaMABUTBIFBIH
aprTeipy  ymiH loT  KypbuiFbLIapb
KYprizeTin TEXHOJIOTHSIIBIK
omepanysanapasl  OakpUIayIbl  Ky3ere
acwlpy. Ilomra sxome SMM areHrriri
KaTenmepii  TY3eTy,  KYpBUFBUIAPIBI
JKaHApTY, ayBICTBIPY JKOHE JKETUIHipY
yuiiH IoT KypbUIFbUIApBIHBIH KYMBICBIH
KaXET eTeTiH ImaFrbIMpap OOWBIHIIA
Tangay Kyprizeni. OHIM HECiHIH 0Ty

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

OCYIIECTBIICHUS TIepeaaun HHpOpMaun
Ha MPOBEPKY U aHAIN3a MepelaBaeMbIX
nmaHHbIX. [lomOupaTsh U COCTaBILITH
OITMCAaHUE XaPaKTEPUCTUK JATYNKOB H
CUHUTHIBAIOIIUX yCTpOICTB UL
TpedyemMoro MPOEKTA. Ionumats
CETEBBIE ycTpoiicTBa u HX
B3aHMOJCHCTBHE C  JaTYHKAaMU H
CUHUTHIBAIOIIMH YCTpOHCTBAMH.

Kayankepruimik. OpbIHAAY IIBUTBIK.
Jlorukansik, AHAJINTUKAJIBIK,
MaTeMaTHUKAaJIBIK oitnay. Hormxere
OarapIiany. YitbiMaacTeIpy.

IerapMambuIbIK. Mocenenepi menryaeri
Toyencismik. Jdonuik/ OTBETCTBEHHOCTS.
M cnoaHuTeIbHOCTD. Jlorunyeckoe,
aHAJIMTHYECKOC, MaTeMaTHYECKOe
MBILIJIEHHE. OpHEHTHPOBAHHOCT ~ HA
pe3ybTar. Opranu30BaHHOCTb.
KpeatuBHOCTE.  CaMOCTOSITEIIBHOCTh B
peueHun npodseM. AKKypaTHOCTh




YuuThIBaTh BBIYHCIIUTEIIBHYO
MOIIHOCTD YCTPOHCTB U PETyIHpOBaTh
HOTOK UHpOPMALHH. BbIsBIATH
HPENOCHUIKH s aBapUHHBIX
CHTyalnil ¥ CHIKeHHS 9P (HEKTHBHOCTH
paboTsI YCTPOHCTB. [TpoBoauTh
JTHarHOCTHKY yerpoiticte  10T.
Ipon3BoauTh KOHTPOJIb
TEXHOJIOTMYECKUX ornepauui,

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

Enbex ¢pynxmusicsl/ Tpynosas
ynkuus 2.

XKeninik geHreiiae skyMbic
KablJIeTTiTiriH KaMramacel3 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
MPOTOKONIApsl JoHe ZigBee, Z-Wave,
6LoWPAN, Sigfox, Neul, NFC xoHe
Larawan typanel. KonnanGanapapl,
KYpBUIFBUIAPABI  OacKapaThlH  JKOHE
JepeKTepai TaJIalThIH apHabl
mwiathopmanap. Keninik xkaOabIKTap
KOHE OJapIbIH CHIIaTTaManapsl,
xarramanap/ CeteBble 060pYyIOBaHUS U
HPOTOKOJIBI JuIst YCTAQHOBJICHHUS
B3aMMOJICHCTBHSL MEXIy MaIlHMHAMH.
CeTeBble TEXHOJIOTUH HCIIONIb3yeMbIe B
10T. HoBsle ceTeBbie, Takux Kak Thread
(ampTepHaTHBa U1 NPHMEHEHHS B
aBTOMATH3AINI JIOMaIHeTo
npoctpaHctBa) u TV  white space.
CraHnapTHbIe TIPOTOKOJIBI nuT-
KOMMyHuKanuu u o ZigBee, Z-Wave,
6LoWPAN, Sigfox, Neul, NFC u
LoRaWAN. CriennanbHbie miaTgopMmsl,

CeHcopiap MeH OKY KYpBUIFBIIApBIH
MoOmIbAi  KypbuFbuiapmen,  Wi-Fi,
cepBepMeH 0aliaHbICTHIPBIHBI3.
Kemninik feHrelae Karenepiai TY3eTy
TanchlpMallapblH  OpPBIHAAHBI3.  lmki
KOPIOPATUBTIK ~IOpTajjapra IKYKTEy

yuriH [OCT-TaIIAY JKYpri3y.
ManHaapaiblk  €3apa  OpeKeTTecyi
KamMTaMacel3 ~ eTy  YOIH  JKEJUTK
XKaOIBIKTBI  OackapbIHb3.  JKemimik
JKaOABIKTApbl ~ MOHTaXJay  JKOHE
OeumiekTey. DuU3UKaIBIK KabaTTa
KUHAJFaH JiepexTepai apTypi

KYPBUFbUIAPFA Y3/IKCI3 TachIMaIAAY bl
konpay. Jlepexrtepnui OepymiH Kemiiik
KYpBUIFBUIApPBIHA  TEKCEpy  JKYprizy
s)kocmapblH  o3ipney.  Kypwuirbuiap
apachiHIa JiepexTepal oepy
MOHHUTOPHHT'IH Xyprizy/ YcraHaBiiBaTh
CBA3b JAaTYMKOB M  CUHTHIBAIOIIMX
YCTpOHCTB c MOOHJIBHBIMU
ycrpoiictBamu,  Wi-Fi,  cepepom.
BBIMONHATE 3a7aull 10 HCIPABICHHUIO
omHboK Ha  CETEBOM  YpOBHE.
ITpoBOANTE HOCT-aHAIH3 JUIS 3arpy3KH
Ha BHYTpPEHHHE KOPIIOPaTHBHBIC
nopTainbl. AIMHHHCTPHPOBATh CETEBOC

KOTOpBbIE KOHTPOJMPYIOT HPHIOKEHHsS, | 00OpymoBaHHMEe  Juii  OOecredeHHs
JeBaiickl M QHAIM3UPYIOT JAHHBIC. | MEXMAIIMHHOTO B3aUMOJICHCTBHSL.
CereBsle  obopymoBaHmst u  ux | IIpomsBomutsb MOHTHPOBKY u
XapaKTEePUCTHKH, TPOTOKOJIBI JIEMOHTHPOBKY CETEBBIX 000PYIOBAHUH.
HonnepxuBats OecniepeOoitHy0
mepenadyy [JaHHBIX, COOpaHHBIX Ha
¢du3HdeckoM  cioe, K PasIHYHBIM
YCTpOICTBaM. PazpaboTath TUIaH
[POBE/ICHUS POBEPOK CETEBBIX




YCTpOHCTB nepexadn
ITpoBOAUTE  MOHHTOPHHT
JIAHHBIX MEXKJLY yCTpOHCTBAMH

JIAaHHBIX.
nepesayn

Endex ¢pynxnuscel/ Tpynosas
$ynknus 3.

Konnanbainsl qeHreiiie xyMbicKa
KaOlIeTTITIKTI KaMTamMach3 eTy/
ObecnieueHne paboTOCIIOCOOHOCTH Ha
HPHKIIaJHOM YPOBHE

ABTOMaTTaHABIPBUIFaH xKobanay
xyienepi  (AutoCAD  sxome T1.6.).
ChIMCBI3 JKENIIepAl JKOCTIapiay JKOHE
KYMBIC iCTey, aram aiTKaH{a pajauo
TOJIKBIHAAPBIH Tapaty Heri3aepi, KamMTy
aiiMaKTapbIH ecenrey, CBIMCBI3
JKeNinepAeri MapuIpyTTay alropuTMaepi
Typansl Oimim. Kasipri 3amanfbel case
Kyhenepi/ Cucremsl
aBTOMATH3MPOBAHHOIO MPOCKTUPOBAHUS
(AutoCAD wu t1.a). IlnanupoBanus u
(bYHKLIHOHUPOBAHUS 6ecrpoBOIHBIX
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 KypaJiiapst
KOJITAHBIHBI3.  ABTOMATTaHABIPBUIFAH
JKobanay JKYHECIHIH ~ KYMBICBIHIIA
KOJIIaHBIHBI3. Kowmmsroteprix
TEXHUKaHBI KOJITaHa OTBIPBIIT
ecenTeylep KYPTi3y. UML

JUarpamMMaiapblH KojgaHa oTelpsi, 1T
JKyHeslepiHiH  MOJelbaepiH  KacaHbi3/
Hcnosb3oBath HHCTPYMEHTAJIbHbBIE
cpeacta misi  mpoektupoBarus I10.
IlpumensiTe B paboTe  CHCTEMBI
ABTOMAaTH3UPOBAHHOTO
[POEKTUPOBaHMUsL. [IPOBOJHUTH pacyeTsi
C  HUCIOJb30BAHHEM  KOMIIBIOTCPHON
TexHUKH. PaspabartbiBate Momenu loT
cucteM ¢ nomoisro UML nuarpamm.

Enoex pynkuuscsy/ TpynoBas
(ynxnus 1.

IoT KYPBUIFbUIAPBIHBIH e3apa
opekerrecyi MeH GacKapybIH
KaMTaMachl3 ery/ ObecrnieueHne
B3aMMOJCHCTBUS " 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
Heri3nepi KOHE Mamnimerrep
KYPBUIBIMBI, ~ MOJiMerTep  6a3achlH
a3ipyiey  oicTepi MEH IMPHUHIMIOTEPI.
Barmapnamanay tinmepi. [Ib 0Gackapy
xy#enepi. Onepamysuiblk OKyienepain

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

ueriznepi/ Texuonoruii OpenStack, API
REST, SOAP u apyrux nporpaMmHO-
OIpe/IENsAEMBIX CETEBBIX TEXHOJOTHI
JUISL aBTOMATH3allUH CUCTEMBI. SI3BIKH U
TEXHOJIOTUM IIPOIPAMMUPOBAHUA UL
IoT. OcHOBBI  aNropuTMH3ALMU ¥
CTPYKTypbl ~ JaHHBIX,  METOABl U
npuHUMNbl  pazpadotku BJI.  S3bikn
MIPOrPaMMHUPOBAHHSI. Cucremsl
ynpasienuss bBJl.  ®DyHxuMoHambHBIE
O0COOCHHOCTU OIEPAlHOHHBIX CHCTEM.
AJTOPUTMBI U CTPYKTYpBl ~JIaHHBIX.
OCHOBBI MHKPODJIEKTPOHUKH

I'padukaibik naianaHybl
nuHTepdeiicin  o3ipyey  MiHIETTepiH
AHBIKTAHBI3. I'padukabik
Taijaaany bl uHTEpPEHCiH
Oarmapiamanay. ManmmHaapaiblk e3apa
opekerTecy i OpHaTy Y=
KiTanxaHauap MeH KypaJiiapsl
naipanansiHe3.  Kypsurrsimapasin [oT
Gackapy KOCBHIMIIIAJIApBIH A
KOJITAHBUIATBIH JIEPEKTEpP KYPBUIBIMBIH,
JiepeKTep TYpIepiH AHBIKTAHBI3.

JlorvKaibIK TYTaCTBIKTBI KaMTaMachl3
€T€ OTBIPHII, MAJIIMETTEp 0a3achIH KYpPY,
MoJliMeTTep 0a3achlH KaJbIIKa KENTipy.
MarnmHaapalblk e3apa opeKeTTecy YIIiH

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

skacaHpI3. backapy xoHe GacKapbLIaThIH
KYPBUIFBUIAp apachklHIa OarmapiaMaibik

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

UCTIONIb3YyeMbIE B NPWIOKCHUH s
ynpasnenust loT ycrpoiicts. Co3naBarh
0a3y  JaHHBIX, ¢ obecreueHueM
JIOTHYCCKOM IICJIOCTHOCTH,

Jlorukansik oinay. OinayablH HKEMILTITI.
Yiteivpacteipy. lsrrapmamsuisik. JJonmaik.
Kapsiv-katemac. Oky Mymkiagiri. TopTim.
3eitin. Hlemmim kabbuinayaarsl Toyencismik.
XKayankepuuinik/ Jlornueckoe MbIIUICHHUE.
I'mbxocts MpInuieHHs. OpraHH30BaHHOCTb.

KpeatuBHOCTB. AKKYpaTHOCTb.
KoMMyHNKaOeIbHOCTS. OO6y4aeMOCTb.
JIMCUMITHHUPOBAHHOCTb.

BuumatensHocTh.  CaMOCTOSTENBHOCTE B

TIpUHATHU PEIICHUS. OTBETCTBEHHOCTH




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

MEXMAIHHHOTO B3aUMOJICHCTBHS,
JIOTHYECKHE  MHTErpajbHble  CXEMBI
yerpoiicte  IoT. Co3maBath  OOTHIL
VYcraHaBiauBaTh  NPOrPaMMHYIO U
TEXHHYECKYIO CBA3b MEXLY
YOPaBISIOIIME U YHPABISIEMBIMH
YCTPOHCTBAMH.
Endex $ynxuuscoy/ TpynoBas | Tecrineyre apnamran kypangap. loT | barmapmamana JKOCIIapJIaHFaH
dyHkuus 2. yurH KYPBUIFBLIAPABI CeiHay | (yHKUMsUIApabl OpBIHAAyFa apHAJFaH
IoT kyieciHiH okyMbICBIH Oakbuiay | Kypammapbl. HDL komblH KypyFa jkoHE | KOCBHIMILAHBI azipreynin GapJIbIK
paciMiH  OKETUILIpY JKOHE IKYpriy/ | Tekcepyre apHajraH OarjapiaMajiblk | Ke3eHAepiHIH  OpbIHAANy  CamachlH
CoOBepIICHCTBOBAaHHE M IIPOBEICHHE | >KacaKTama. Tectiney OoiipiHmIa | aHBIKTAHBI3. KongaHOaHBl — TecTiney.
HpoLeypbl KOHTpOJISL | XaJbIKapalblK JkoHe pecyOimkansiK | barmapnamaHbig ocai TyCTapblH

paboTocniocobHoCcTH cucteMsl [oT

cranmaptrap. barmaprmamanay Tingepi.
IoT Kyienepine apHaJIFaH
OarapiaamMabIK Kypasizaap,
KYPBUIBIMIAP, Garapnamanay
TUIIEPIHIH KiTalxaHajiapbl. IoT
Kyiienepin jxaHapTy amictepi/ 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.
S3b1KH POrpaMMHUPOBAHUSL.
IIporpammMHbIe cpencTBa, (GpeliMBOPKH,
OnOIMOTEKH 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
TajanTapslHa CoiKec KOCBIMIIANapra

e3repicrep €Hri3y. IoT
KYPBUIFBUIAPBIHBIH HYCKaJapblH JKOHE
ojapfa  apHamFaH  OarxapraMaibIK
JKacaKTaMaHsbl KaHAPTHIHbI3,
Gemmexrep i aybICTBIPBIHBI3/
OmnpenenuTh KadecTBO  BBITOJIHCHUS
BCEX DTAIOB M3TOTOBJICHUS Pa3pabOTKU
HPHIIOKCHUS Ha BBITIOJTHEHHUE
3aIUIaHUPOBAHHBIX dyHKIMHA B

nporpamme. I[IpoBOAUTH 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 HOBOBBEJICHUH B 00JacTH
IoT. Bnocuts U3MEHEHUs B
IPUIOKCHHS COOTBETCTBEHHO HOBBIM
TpeOoBaHUAM  KiHeHTa. OOHOBISTH
Bepcun yctpoictB loT u IIO k HuMm,
IIPOU3BOJIUTH 3aMEHY JieTanei
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KC enbex ¢pyHkumsiapsl/

Binikrinik, narasuiap/

JInunoctabie komnerenuun (IC) / Keke

ON Tpynosie pymcuun IC Binin / 3uauun ‘YMeHusl, HABBIKH Ky3sIperTidikrep (KC)
ON10 Ex Tuimmi koHe  uHHOBanMsUIBIK | ExOex ynkuuscoy/ TpynoBasi | 3eprreyaid 3amanayn Tocinmepi Men | barmapmamanbik KaMTaMachl3 ety | Jlorukansik oitnay. OinayabiH HKEMILTITI.
mIemiMaepAi TaHay YINIH KypAeni TeXHUKalblK | (pyskmus 1. omicTepi (IMIMpPUKANBIK, TEOPWSUIBIK | OOBEKTiNIepi (BK) apacbiHiarbl | IlIbrapmaimbiibiK. ¥isiMaacTsipy. KapbiM-
KOHE aKIapaTThIK MiHgeTTepai tanmay | barmapiamansik JKaCaKTaMaHbl | JKOHE JKCIIEPHUMEHTTIK). Tanmay skyprizy | OaimaHbicThl  JKOHE  onapablH  ic- | KarteiHac. OKy Mymkinziri. Toprim. 3eiin.
[aFAbUIapbiHa ue 0oIy. sobanay/ Ipoextuposanue [10 anicremeci. Jluzaiin omicremeci: SADT, | opekerrepin opoinmayasly | Jdommik.  Xayanmkepurimix/  Jloruueckoe
PO10 VmeTh HaBBIKK aHAIIU3A CIIOKHBIX RUP, ARIS xoHe Oackaimap. UML | 0achIMIBUIBIFBIH QHBIKTAy YIIIH IOHAIK | MBIIUICHHUE. I'nbkocTh MBIIUICHHUSL.
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. O0yuyaeMoCTb.
MHHOBALMOHHBIX PEIICHUH. Barmapiamanblk  KaMTaMachl3  €TyJl | KOWBUIATHIH TaianTapibl aHbIKTay YUIiH | J{HCHHIUIMHUPOBAHHOCTS.
sobanay KOHIHIEr! XaIbIKAPAIIBIK JKOHE | KUHAIFAH MOJTiMeTTep OoiibiHIIa | BHUMATEIBHOCTD. AKKYpaTHOCTb.
pecnyOmukansik  cranmaprrap (ISO)/ | tammay xyprizy. JXKyprisimren tammay | OTBETCTBEHHOCTb.

CoBpeMeHHBIE TOIXOABI M METOJBI
HCCIIeI0BaHUs (ammupHYecKue,
TEOPETHKO- 9KCIIEpUMEHTAJIbHBIE).
Meroauka NIPOBEECHUS aHaJIn3a.
Mertononorus npoektupoBanus: SADT,
RUP, ARIS wu gpyrue. S3bIk

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

Heri3iHze o3ipieHeTiH barmaprmamaibik

JKacaKTaMara JPrOHOMHKAJIBIK —JKOHE
SCTETHKANIBIK  TaJanTapibl aHBIKTAY.
TeXHHUKAIBIK TOyeKenuepai,
CBIHBINTAPAbl  JKOHE  Oafmapiamalblk
MiHE3-KYJIBIKThI CUMATTANTBIH
naianany JKaFJaiiaapelH  YCBIHY.
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. DPU3MKaNBIK TYHIHIAEpIE
daitmmapaer  6eiry  MOJENIH  YCBIHY
(TapatburaH Kyienep 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 KypaagapbIHBIH OapibIK
(yHKIMOHAIIBIFBIH naiiananbeIHBI3
(coHbIH imHAge OarmapiaManay Timi)/
[lpuMeHsATh  METOIBI  HCCICIOBAHUS
MIPEAMETHON 001acTh Ul ONpeeNeHUs
cBs3W  Mexay oObektamu  I10  u
MPUOPUTETHOCTh  BBIMOJHEHHS  HMX
nevictBuid.  IlpoBoauTe  aHamm3 1o




COOpaHHBIM JaHHBIM Ui OHPEICICHUs
TpeboBarmii  kx  I10.  Omnpenemitsh
IPrOHOMHUYECKHE U ICTETHYECKUE
TpeboBaHus K paspabarsiBacmoii 10 Ha
OCHOBE IIPOBECHHOTO aHajm3a.
[pencraBusTh BapHaHTbI
UCTIONB30BAHHS, OICHIBAOIIE
TEXHUYECKUE  PHUCKH,  KJIAacChl U
noseaeHue I10. Pacnipenenste 00beKThI
[0 TaKeTaM M IOJICHCTeMaM, MOKa3aTh
JIOTHYECKYIO CBSI3b OOBEKTOB U KJIACCOB.
IIpuMeHsTH METOIbl  KOMIIOHEHTHOM
ApXUTEKTYypbl  JUIi  OPEACTABICHUS
MOJICTIH Ha paHHHX CTaUSAX
pazpabotku. IlpeacraBmsith  Mozelb
pacrpezenerus (GaiioB Ha HU3MYECKUX
y3max (Wil pacHpeleNeHHBIX CHCTEM).
[IpumensaTh OOLIEPUHSATHIC
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 reHeparuio B SI3BIK
MIPOrpaMMUPOBAHHS).

Enoex pynkuuscsy/ TpynoBas | Kasipri 3aMaHFbl Kyienep | Barmapnamanbik JKacaKTaMaHbl
ynxuus 2. JKOOANapbIHBIH HETi3ri epeKIIeNKTepi. | ©3repTyre apHalFaH Mocejeiep MeH
Barmapiamanblk  kaMTamachis  eTydi | Barmapnamanay Herizzepi. | CypaHbICTapra Tangay JKACAHBI3.
Oarpmapnamanaynsl  Oackapy — koHe | Momudukauus typiaepin Oimy: (Tysery, | barmapmamanbik KacakTama
KyXaTTaMaHbl o3ipyiey/ PykoBOICTBO | akcapTy, HPOQMIAKTUKAIBIK HeMece | KOMIIOHEHTTEpiH, OJIapbIH HYCKaJapblH
MPOrpaMMHUPOBAaHMEM  INPOTPAaMMHOTO | jkaHa opTara Oeilimzaey), Macmrad | oHe MoaubUKaLusIay YIIiH
obecrieyeHust " paspabotka | (MoaubHKALKS OIIIeMIepi, KYHBI JKOHE | KYKATTAMAHBl aHBIKTaHBI3.  O3ipiey
JTOKYMEHTaIuH OHBI iCKE acChIPy YaKBITHI) 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
KamMTaMachl3  eTyll  cyideMenneiTin
HOPMAaTHBTIK-KYKBIKTBIK KyxarTap/
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) |
KPUTHYHOCTH (Bo3neiicTBHE Ha
MIPOU3BOAUTEIBHOCTD, HAICKHOCTH UIIH

6e30MacHOCTH). Mertoonorust
npoBeieHUss  MapkeTunra.  Popmbl,
OPUHIMOBL M METOJBl _ JIEJIOBOTO

TeKcepy JKOHE EHTI3iNreH e3repicTepi
Oexity. UML KyKaTramachlH KYprisy.
Bykin sKobanay MPOLIECIHIH
KyKaTTaMachlH  JKYpridy:  TamCBIpy
KecTeci, OpbIHJAAyIIBUIAD  apachlHIa
MiHzeTrTepai  Oeny,  KemicimMmiapTrap
’kKacay, KbI3METTIK  XarTap  kazy/
IpoBoauth  aHamu3  mpobieM U
3anmpocoB Ha Momudukanmio I10.
Onpenensats  komnoHeHtsl 10, wux
BepcHl M JOKYMEHTallud s
npoBesieHust Moaudukaimu. BHOCHTH
HeoOXoanuMBbIe H3MEHEHHUS B
COOTBETCTBHM C MpaBHJIaMH IpoIiecca
paspabotku.  IIpoBoauTh  MpOBEPKY
IIEJIOCTHOCTH MOAU(PUIINPOBAHHON
CHCTEMBI M YTBEPXKICHUS BHECCHHBIX
M3MEHEHUH. 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.

Endex $ynknuscoy/ TpynoBas
¢ynknus 3.
Barnapiaamanbik JKacaKTaMaHBI

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  BU3YalIbl  CaJBICTBIPY.
Kommnonenrrep  apacbiHmarbl — ceber-
canmapiblK Oainmanbictap. Jlucmueiiai
o3ipney mnpuHUMnTepi. Ilaiiananynibt
unrepdeiicin o3ipaey npunuunrtepi. BK
azipney  omicremeci/  CoBpeMeHHBIE
[pOrpaMMHBIC M alapaTHbIE CPEICTBa
JUIs  HPOTOTUNHUPOBAHUA.  MeTobl
MPOBECHHS HCCIIEI0OBAHUS IIPH BhIOOpE
[IPOrpaMMHBIX HPOIYKTOB. MeTojasl u

TEXHOJIOTHHI MPOTOTUIIUPOBAHHS.
IMpuHIMIEL BU3YyaJIbHOTO
HH()OPMALIOHHOTO J3aiiHa.
BusyanbHoro CpaBHEHHS MEXY
KOMIIOHEHTaMH. Ipuunnno-
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
Macimrad CHAKTBI 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

ApXUTEKTyPachlHA COUKECTEHIIPY YLUiH.
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
BU3YaJbHBIH CTHIb H TpadHIecKuit
mu3aiie [0 u ynpaBnsaTe BH3yalbHBIM
YpOBHEM HepapxXuedl Ipu IOMOIIU

TaKMX CPEACTB Kak IBeT, (opma,
pacrmonoxenne n Macmra6. IIpoBoxuTts
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
IPOKJIA/IBIBATE JIOTHYECKUH MapIIpyT Ha
Ka)KI0M YpOBHE OpraHu3aIUH.
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HpOBOHHTb TECTUPOBAHUE MPOTOTUIIA
I1o.

Enoex pynkuuscsr/ TpynoBas | Anropurmuey JKOHE manimerrep | Barmapiamaibik skacakramara | Jlorukanplk oitmay. OnayablH HMKEMILUTIII.
(ynkuus 1. KypbutbIMBL.  Barmapmamanay Heriszmepi | KOMBUIATBIH TalanTapblH THICTi yiriciH | ¥ibsivaacteipy. Israpmamsmsik. Kapsiv-
Barnapramainsik JKacakTaMa | JKoHe MaJliMeTTep Gasacel. | i31eHi3. Barnapiamansik sxkacaktamanble | KaTbiHac. OKy mymkiagiri. Toprin. 3eifi.
crierupuKanHsIChHA Herizzenren | Barmapiamaisik JKacakTaMaHbl | [u3aiiH »ko0achkiH TyciHy. Jepektepai | Ilenrim KaObLIaYAaFbI Toyencizmik.
AIITOPUTM KYpy koHe OJIOK cxema Kypy/ | o3ipieyre KOHMBUIaTBIH TananTap. | OeyiexTey JKOHE Oarpapramanslk | Jomnmix. JKayanxepmiinik/  Jlormueckoe
CocraBiieHHe anropuT™Ma M co3jaHue | barmapnamaibik JKacaKTaMaHbIH | JKacaKrama MOJYJIBACPIH | MBILUICHHE. I'nbkocth MBILLTCHHUS.
670K cxeMbl Ha OCHOBe crenubukauuu | emipmik muki. Kasipri Garmapiamanay | OarmapiaMaiay TocinuepiH oitmacteipy. | OpraHH30BaHHOCTb. KpeatuBHOCTS.
IPOrPaMMHOTO 00ECIeUeHNUS Tingepin Oimy. OObektire OarbiTTanraH | JluzailH skoOackIHA Heri3nenreH | KommyHukaGensHOCTS. OO6y4aeMOCTb.
Garmapnamanay — Herimepi. JKoGaHbpl | OarapiamManblK — JkacaKkTaMaHblH — op | JMCHMIUTHHHPOBAaHHOCTb.
Oackapy Heriszepi/ AJTOPUTMHU3ALMIO U | MOAYJi YIIiH OJIOK-cXema >kacaHbpi3. | BHumarenbHOoCcTh. CaMOCTOSATEIBHOCTH B
CTPYKTYpbI JTAHHBIX. OcHoBbl | Tmiki TanchpMaIap bt OpBIHAY | TMPUHATHH  pElIeHUs.  AKKypaTHOCTb.
MpOrpaMMHUpOBaHKss W 0a3bl JAHHBIX. | JKOCIHAPBIH XKacaHbl3. [mki MiHgeTTepaiH | 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
MIPOrpaMMHUPOBAHHS Moyt
IIPOrPaMMHOTO o0ecTIeueHusI.
CocTaBnsTh OJOK-CXeMY IJIsl KaXIO0ro
MOJYJIsl MPOrPAMMHOTO 00eCIeueHUsIHA
OCHOBE JM3aiH-TIPOEKTA.
PaspabatbiBaTh  [UIAH  BBIIOJHCHUS
mof3aziad. PaspabarsiBath cxemy
B3aNMOJCHCTBUS ~ MOA3afad ¥ HX
o0beIMHEHIE B OJIHY 3a1a4y. [loHuMaTh
LEJIOCTHOCTh 3a/a4d  [PH  JEICHUH
ITopHTMa Ha moxzagadd. OnpenenuThb
BXOOHBIE W  BBIXOAHBIE  JIAHHEIE,
CTPYKTYPY JaHHBIX
Enoex ynkuuscor/ TpynoBas | Anropurmuey JKOHE nepexrep | barpapmamainbik JKacaKTaMaHbIH
ynkuus 2. KYpPBUIBIMBL, JiepekTep Typiepi. benrini | Oarmapnamanay — TiTliH —~— aHBIKTaHbI3.
Kox kxa3y xoHe Oarjapiamanbik | Oip TamcelpMana KOJIaHyFa apHaiFaH | barjapnamanblK — jkacakTaMaHbIH — op
Jkacaktama jkacay/ Hammcanwe xoma M | KiTanmxaHanap. barmapiamManblk KOATBI | MOJIYII Y= Oarnapriamanay
pazpaboTka MPOrPaMMBI Ui | icke acelpyFa apHANFaH KOCHIMINA | KYPBUIBIMBIH, MpOIeypaIapbiH,
MIPOTPAMMHOT0 00eCIICYSHUS. 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  omicrepi.  barmapmaManblK | CeHIMANri ymIH Kojx  OGIOKTapbIH



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

yKacakTaMa KOJIBIH XKOHJeY Kypanaapbl/ | TekcepiHi3. barmapmamanblk — KOATBI
AJITOPUTMU3AIHS U CTPYKTYPhI JAHHBIX, | KOHIEY/ Ormpeensith SI3BIK
THIIBl  JaHHBIX. BHOMMOTEKH AT | OPOrpaMMHPOBAHHUS MPOrPaMMHOTO
HCIIOJIL30BAHMS B TOM WJIM WHOM 3a1ade. | obecniedenust. ONpenesiuts CTPYKTYpY
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
MPOrPaMMHUPOBAHHSI. MeTtonp! | GIOKM KoIa Ha HaJEKHOCTh KOIa HPH
BepuduKamu Koma MPOrpaMMBI. | BCEX BO3MOXKHBIX 3HAYCHHUSX JAHHBIX.
IlporpamMuble  cpeicTBa  OmIAmKH | IIpOBOAUTH OTJIAAKY MPOrPaMMHOTO
MIPOrPaMMHOTO KOJia KO3
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KO9CIBHU KAPTACBI: «AknaparTsIK Kayincizaik s;keHinaeri Mmaman», CBI 6 nenreiii — bakagaBspuar

KAPTOYKA MNPO®ECCHUMN: «Cnenuaauct no nHGopMannoHHo# 6e3onacHocTn», 6 yposenb OPK — bakanaspuar

KC enbex ¢pyHkumsiapsl/

Biaikrinik, narabuiap/

JInunoctabie komnerenuun (IC) / Keke

ON Tpynosie pymcuun IC Binin / 3uauun ‘YMeHusl, HABBIKH Ky3sIperTidikrep (KC)
ON10 Ex Tuimagli okoHe  uHHOBauwsuiblk | EnGex ynkuuscoy/ TpynoBasi | busnec-nmpouecrepai perreynin Herisri | AK GoifbIHIIIA aHATHTUKAIBIK XXYMBICTBl | YHBIMIACTBIPYIIBUIBIK, —0acTaMalIbLIIBIK,
mIemiMaepAi TaHay YINIH KypAeni TeXHUKalblK | (pyskmus 1. MIPUHIHAITEP]. AxnaparTanplpy | yitnecripy. Toyekennepni, akTHBTepAi, | 3eHiHIINIK, >KayanKepLIUTK, TOPTINTLIIK,
KOHE aKIapaTThIK MiHzAeTTepal tangay | ¥#bIMHBIH aK 0ackapy IIpOLECTEepiH | calachIHIarbl Kasakcran | MHUMEHTTEPHI, TEXHHUKAJBIK | OPBIHJIAYIIBUIBIK, AHAIMTHKAIBIK OMnay,
JIaFbUIapbiHa ue 00y . skocnapiay/ IlnanupoBanue mponeccoB | PecryOnukachlHbIH HOPMATHBTIK | OCAJIBIKTApBI, KaTeplepi, KayinTepre | jkocmapnay, MiemnM KaObuiay, HOTIIKEre
ynpasnenus b opranmsammu KYKBIKTBIK aKTinepi. KazakcTaH | TeXHHKaNBIK Kapchl iC-KUMBULNApHBI, | OarjapiaHy, KociOM JeHreWmi KeTepyre

PO10 meTh HABBIKK aHATN3a CIOKHBIX Pecry0nuKaceHbIH aKT, aK, aKmaparThl | OM3HECTIH Y3aiKCi3airin Oackapy | yMThLTy, KOMaHaaza IKYMbIC  icrtey/
TEXHHYECKHX 1 MHOOPMALMOHHBIX 3a/1a4 JUIs KOpray JKOHE kpuntorpadus | mpouecrepin KamtuthiH AK 6Gackapy | OpraHu3oBaHHOCTS, MHHULMaTHBHOCTb,
BEIOOpa Hanbomee 3PHEKTUBHBIX U CaJIaChIHAFbI XaJbIKapalblK, | IpouecTepiH Oaranay oHE iCKe achlpy | BHHMATeIbHOCTb, OTBETCTBEHHOCTb,
MHHOBALlHOHHBIX PEIICHUH. MeMJIeKeTapaiblK cranaaprrapel. AXK | aaictepi MeH omicTepiH Taijay, TaHIAy. | AMUCUUILIHHUPOBAHHOCTD,

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

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

perrey  mpunumnrepi. JKobGamapmer | ymepictepimin  FTK  xome  AK | pemwienus, oOpueHTauus Ha pe3ysbTar,

Gackapy omictepi. AK Toyekemmepin | kamTamachi3 ety YIepicTepiH | cTpemiieHHe K MOBBILICHUIO

Oaramay »xoHe Oackapy omictepi. AXK | permamMeHTTEHTIH KykKaTTapisl o3ipiey | Ipo(ecCHOHAIBHOTO YpOBHsS, pabora B

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

sicreMeci. AxnaparTbl eHzeyre | yinectipy.  YUBIMHBIH  OekiTinren

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

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

MPUHIMIB  periaMeHTalul  Om3Hec- | HasapeiHa  keTkizy/  Koopmumarms

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

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

uHpopmarmzauuy, Wb, CranmapTel | peanusanuu mnpoueccos ynpasienus b

Pecrry6mmkn Ka3zaxcTaH, | OXBaThIBAaIOLIME NPOLECCHl YIPABICHUS

MEXIyHapOIHbIE, pHUCKaMH, aKTHBaMH, HHIUJICHTaMH,

MexrocynapcrseHnbie B oonactu MKT, | TexHudeckumu YA3BUMOCTSIMH,

B, 3aIUTHI uHpOopManIH u | yrposammu, TEXHIYECKHM

KpunTorpaduu. TpuHimne! U | OPOTHBOACHCTBUSIM yrposam,

METOJOJIOTHH  NPOCKTHPOBAHMS M | HEMPEPHIBHOCTHIO OusHeca.

9KCILTyaTalluk HC. Ipunnuner | CornacoBanne HTA IPOIIECCOB

periaMeHTanun OM3HEC-POLECCOB. | YIPABICHHUS Ub. Koopannarms

MeToapl  yHpaBACHHS — MPOCKTAMH. | NEATEIBHOCTH o paspabotke

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
nporeccsl odecnieuenus Ub.
[Ty6nuxarms u JOBEJICHUE
YTBEP)KACHHOW  (AQKTyaJM3UPOBAHHOI)
nooutukn Wb opranmsammu 10
CBEJCHHS COTPYAHUKOB.




Endex pynkuuscsr/ TpynoBas
bynkuus 2.

¥YiiMublH ~ AK KaMTamacel3s ety
nporecTepin )Kocmapiay/
IInanupoBanue TIPOLIECCOB

obecrnieuenus: b opranuzanuu

AK caJlaChbIHarbl Kasakcran
PecryOnukachHBIH HOPMATHBTIK
KYKBIKTBIK ~ akTinepi. AK — OGoiibiHira

HOPMATHBTIK-TEXHHUKAIBIK  KyXKarTap.
Busnecriy y3nikcizairi, AK okuranapsia
TIpKEy JKOHE €eCelKe aiy, Ppe3epBTiK
KeLIipy, BHpyCKa Kapchl KOpFay, KOJ

KETKIZy i GakpLIay, AIIBIHOAIBI
KypajJapMeH, MOOMIB 1
KYPBUFbLIAPMEH HKYMBIC icrey,
KaIIbIKTaH KOJ KETKI3Y,
KpUNTOrpaQusiHbl ~ KOHE  OJIAPABIH
TaChIMaJIayLIblIAPbIH naiiianany,
nuneHsusiap  koHe BK HycKanbIFb
JKOHIHIEr ic-Iapamapiasl  adKbIHAAY

ke3inge AK-HBI KamTaMachl3 eTyAiH
KaFuJIaTTapbl, 9[icTepi MEH KypaJiapbl.
AK KaMTamachl3 €Ty Kypaiaapbl MeH

KYpaJaapblHbIH OTaH/IBIK 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
OM3HECa,  PErucTpauu W 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. OcCHOBHBIE
TEHJCHIIUH PA3BUTHSI OTEIECTBEHHOTO U
3apy0eKHOTO PHIHKA HHCTPYMEHTApHs U
cpencts obecnieueHust Ub

AK KkaMmMraMacel3 €Ty IpOLECTepiH
perimaMeHTTeHTIH KyKaTTapasl d3ipiey
(e3exTeHAIpy) OOWBIHINA HKYMBICTAPIBI
yinectipy (AK okuramapeiH  Tipkey
JKOHE ecelke 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 TaCBIFBIIITAPEIH
naijanany, JMUeH3usuIapabl Oackapy
JKoHe — OaFrmapraMainblk — JKacakTama)/
Koopmunamust pabor mno pa3paboTke
(axkTyanuzanum) JIOKyMEHTOB,
PperIaMeHTUPYIONIHX TIPOLIECCHI
obecrieuenust b (peructpanus u ydet
cobbiTuit 1B, pesepBHOE KOmupoBaHUE,
aHTHBUPYCHAas  3allUTa,  KOHTPOIb
nocrymna, obecrieuenue Vb npu pabote
co ChEeMHBIMI HOCHTEIISIMHY,
MOOHIIBHBIMH yCTpOHCTBaMH,
MIOYTOBBIMH Clly>)kOamu U HHTepHETOM,
pearupoBaHue Ha uHUUIeHTH UDb,
UCIIONB30BaHHE CPEACTB KpUNTOrpaduu
u X HOCHTeIEH, yIIpaBJIeHHE
JIULEH3UAMH U BEpCHOHHOCTBIO [10).

Enoex pyHkuusco/ Tpynosast
Gynxuus 3.
¥iteivublH ~ AK  Kamramacels ety

JKOHIHJIET] ic-1mapanapisl kocmapnay/
IInanuposanue MEpONpUATHH 110
obecnieuenuto Vb opranmzanun

BusHec-mpoliecTep/ii  cUmarray  koHe
peciMaey oIiCTeMeCiH TepeH TYCIHy.
AKMapaTThlH aFbIl  KeTy apHaJapbIH
aHBIKTay JKOHE OyFrarTay NpPUHLIUNTEPI
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 CTaHAAPTTapbl MEH SicTepi.
Tananrapael KaneinTacTeipy koHe AX

AKnapaTThl aBTOMATTaHbIPbLIFAH
OHJICyMEH OaifaHbICTEI OnsHec-
HPOLIECTEP MEH aKTHBTEP/IiH KOPFAITYbIH
Tanaay. AK KaMTaMachl3 eTy
Kypalgapbl MeH OJiCTepiH TaHzay.
YHBIMHBIH aK CasCaThIH iCKE achIpyra
OaFbITTAIIFaH ic-LIapanapasl a3ipiey. AK
WHIMACHTTEPI MeH  (opc-MasKoOpIIbIK
JKaraaitnapias KeHiH OU3HECTIH
Y3IIKCI3JITiH JKOHE KalllblHA KeNTipyai

KaMTamachl3 eTy OoibIHIIA KOcHap
KYpY. Carpin aJIbIHATHIH AK
KaMTaMachI3 ety KypanaapbiHa
TEXHUKAJIBIK epEeKIIeITIKTepi,

TEHAEPNIK KyKaTTaMaHsl d3ipiey. AXK
aK_ imKi  KyienepiHe  KOMBLIATHIH




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  VIIIH  Kayilci3mik
Oeiftinepi MeH TarchpMalapbiH d3ipiey
JKOHIHET] KYMBICTapAbl YHBIMAACTBIPY

omucanust u QopMammzanuu OH3Hec- | XKOHe yitnecripy/ Amnanms
nponeccoB. [IpuHIMIBI M METOIBl | 3AIIMIICHHOCTH OH3HEC-TIPOLIECCOB U
BBISIBIICHUS U OJOKMPOBaHMS KaHAIOB | aKTUBOB, CBSI3aHHBIX c
yreukn uHpopManuu. HopMaTuBHBIE | aBTOMAaTH3UPOBAHHOU 00paboTkoit
npaBoBble akThl PecryOmuiku Kasaxcran | unbopmaimu. Bribop mHCTpyMeHTapHs
B obnactu Ub. CpencrBa obecnieuenust | u METOZIOB obecrieueHus UBb.
ub, CHCTEM MoHuTOpHHTa | PaspaboTka MEpONPUITHH,
ysi3BUMOCTEH, cucteM MoHuTopuHra b | HampaBiieHHbIX Ha peanu3aiuo
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 CHUTYaIVH.
uHdopManuu. Toaxomamt k | Paszpaborka TEXHUYECKUX
(opmupoBaHUIO TPEOOBAHHI W OLEHKE | CrieHU(UKAIHi, TeHAEPHOU
6ezomacHoctn  VIC. IIpuHIMOBI ® | JOKyMEHTAIlHU 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 3amMTEl M 3aJaHMUS IO
6e3onmacHoctr 1t YIC 1 KOMIIOHEHTOB
HH(POPMAIMOHHO-KOMMYHUKAI[IOHHOH
UHOPACTPYKTYPHI.
Enbex (ynxuuscey/ Tpynosas | AK  kamramacer3s ery  Ooiferama | AK  KamTamacel3 eTy okeHiHJeri ic-
dynkuus 4. YHBIMAACTHIPYIIBUIBIK JKOHE | Iapanap JKOCTIapBIHBIH icke
YHBIMHBIH aK 6ackapy KOHE | TEXHHKAIbIK IMICHIMJACPIl  KOJIaHy | achIpbLIYbIH OaKbLIayIbl KY3€re achIpy.
KaMTaMackl3 eTy IpolecTepiH Oakpuiay/ | HoTIDKenepiH — Oaramay — oxmicteMeci. | ¥HBIMIarel aK Oackapy HpolecTepiH
KonTtpons mpoueccoB ymnpaBieHus U | ¥HBIMHBIH aK Oackapy sxkoHe | AK  xonme FTK kamramace3 ety
obecrnieuenus: b opranuzaiuu KaMTaMachl3 €Ty TPOIECTEepiH Oakpuiay | HPOLECTepiH  PEeTTeHTIH  KyxXKarrap
OOffBIHIIA  JKOCmapyiap  MEH  ic- | TaJaNTapblHBIH OPBIHIAIYBIH TEKcepy
mapanapiblH OpBIHAAIYBIH OaKbpUIdy | HOTIDKENICpiH Tasuaay. ¥YitbiM
anicremeci/ MeTroauku OLIEHKH | KBI3METKEpJIepiMEH,  MepAirepiepMeH
pe3yJIbTaToB NIPUMEHEHHs | JKOHE yriHmi TapanTapMeH
OpraHM3alMOHHBIX M  TEXHMYCCKMX | KYMHSUIBUIBIK HEMECE aKIapaTThl )Kapus
pemwennit  mo  obecneyenuro  Mb. | ermey Typanbl Kemicimzaepai a3ipieyre
MeToMKH ~ KOHTPOJS  BBINOJMHEHHWsS | KaThICyOCyIeCTBICHUE KOHTPOJIS

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

peanu3auyl ITaHa MEPONPUSTHH 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 HepasrJIalleHHnd WHQOpMaIluu ¢
COTPYAHUKAMU OpraHu3aIuH,
HOAPSTINKAME U TPETUMU CTOPOHAMH.




Endex pynkuuscsr/ TpynoBas
(ynkuus 5.
YiteimueiH ~ AK  kamramacez  ery/

Ooecneuenne Wb opranuzanuu

AK KaMTaMachbi3 eTyniH
YHBIMIACTBIPYLIBUTBIK JKOHE
TEXHUKAJBIK  KYpPaJgapblH  KOJZAHY

THiMALTITIH Oaranmay omictemeci. OXK
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
aKMapaTThIH aFbIll KeTyiH OOFbI30ay

KYHeNnepiH  Kypy JKOHE  KOJIaHy
Karumarrapel.  AK  MHUIMZEHTTEpiH,
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 Typasisl TYCiHiKKe He 60iy/
Metomukn  OLEHKH  3(P(HEKTHBHOCTH
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 MOHHMTOpPHHTA
YS3BUMOCTEH, CHCTEM MOHHMTOpHHTA
nH(QOpPMAMIOHHOH  O€30IacHOCTH ¥
CHCTEM  IpefOTBPAILCHUS  yTedeK
nadopmamyn.  [lpuHOUNBl  aHamM3a
METOJIOB olpeeeHus,
IIPeIOTBPAICHHS u yCTpaHEeHHS
TOCIIEICTBUI WHIUJEHTOB ub,
KPUTHYCCKUX (aBapUHHBIX) CHTyalHid.
Croco0sI aHaJIM3a MPOLIECCOB
obecriedeHus "b OpraHU3ally.
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 OpraHu3aIuil o

AK-HbI KaMTaMachl3 eTyiH
KOJIIaHBUIaTBIH anmaparTbiK-
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-KUMBUILIBI
YHBIMAACTBIPYABI ~ JKY3€T€  achIpy.
¥ iBIMHBIH aKmapar KaTepIepine
TEXHHKAJIBIK Kapcsl iC-KHMBLT
JKOCIAPIIAPBIHBIH OpPBIHJAYBIH
Oakputay. KosigaHbuIaThIH OCaJIBIKTap
MOHHTOPHHT] KyHenepiHiH, AK
MOHHUTOPHHII  JKYHeNnepiHiH  JKoHe

aKIapaTThIH aFrblll KeTyiH Oosimpipmay,
BHUPYCKa KapChl KOpFay KyHenepiHig

THIMALTITIH ~ Oaramay.  AKIapaTThIK-
KOMMYHHUKAIHUSIIBIK

HH(PaKYPBUIBIMHBIH AX JKOHE
KOMITIOHEHTTepi YLIH KOPFaHbIC
npobuIbaepi MeH Kayinci3aik

TaIlCHIPMaJIapBIHBIH THIMALIINIH Taay.
AK kaMmramachl3 €Ty Kypaigapbl MeH
ofiCTepiH KONMmaHy THIMIUIITIH Tangay.
AK xamTamachI3 eTyaAiH KOJIAaHbUIAThIH
Kypajiiapbl MEH oJiCTepiH KeTuiaipy
(maMbITy) >KOHE THIMAUIIIH apTThIpy
OolibIHIIA YCBIHBICTAp a3iprey/ OneHka

s deKTHBHOCTH HPUMEHSIEMBIX
aImapaTHO-IPOrPaMMHBIX CpeacTB
obecriedeHus HUb. Pa3pabotka

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

nHbOpMaIHH. PearupoBanne Ha
MHIMICHTBI nb OpraHu3aILuy.
OcyniecTBrienne OpraHH3alul
B3aUMOJICHCTBUA € MOJHOMOYHBIMH
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. Anamuz
s dekTuBHOCTH NpOGHUICH 3alUTHl U
3amaHus 1o GesomacHoctn s UC n
KOMIIOHEHTOB HHGOPMaLIOHHO-
KOMMYHHUKAIIHOHHOH HH(PaCTPYKTypHL.




onpocam Ub.

Ananmu3 3(Q(EKTUBHOCTH INPUMEHEHUS

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

9(pHEKTUBHOCTH NPUMEHIEMBIX CPEICTB
1 MeTo10B obecnieuenus Ub.




«6B06104 Computer science» dimim 6epy 6araapjamMachl 60 bIHIIA OKBITY HOTHKeJIePiHiH

«KyHeJik sKoHe KeJIUTiK 0acKapy» KIciOM cTaHIapThIMEH apaKaThIHACHI
CooTHeceHHe pe3yJILTATOB 00yUeHHs 110 00pa3oBaTebHOI mporpamme «6B06104 Computer sciencex»
¢ [IpodeccnonanbubiM cTangapToM «CHCTEMHOE U ceTeBOe A/IMUHUCTPUPOBAHM e

K9CIBHU KAPTACBI: «/KeJi akimmici», CBL 6 nenreiii — bakanaspuar
KAPTOYKA MPO®ECCHMU: «CeteBoii aaMmuHuCTPaTOP», 6 ypoBenb OPK — bakanaBpuar

KC enbex ¢pyHkumsiapsl/

Biaikrinik, narabuiap/

JInunoctabie komnerenuun (IC) / Keke

ON Tpynosie pymcuun IC Binin / 3uauun ‘YMeHusl, HABBIKH Ky3sIperTidikrep (KC)
ON5 Op Typmi pfeHreiimeri xommbiotepinik | Enfex ynkuuscoy/ TpynoBasi | Xeprimxri KEMIHIH eHimaimirin | XKeprimikri Kenire KOWBLIATBIH | ¥HBIMIACTHIPYLIBUIBIK, —OacTaMallbUIIBIK,
KYHeNep[iiH, COHBIH ImIiHAe KOFapbl eoHIMIl | ¢pyHkmus 1. Oaramay okoHe Oakpuray. OKemimik | Tamantap MeH MIiHIETTepAi aHBIKTAay. | 3eHIHIUIK, JKayanKepHImiK, TOPTINTITIK,
ecenTey KJIAacTepNIePiHIH apXUTEKTypachl MeH | YHBIMHBIH KEPriTiKTi )KeIiciH xko0anay, | TOHOMOTHS, IKEMUTK KYPbUIFbLUIApAbl | YWBIMHBIH  JKEJIUTIK  TOMOJOTHSCHIH | OPBIHAAYLIBUIBIK, AHATHTHKAIBIK OMIay,
JKYMBIC IPHHIUNTEPIH OLTy KOHE TYCIHY. OpHATy JKOHE TEXHHKAIBIK KbI3MET | KOCY omictepi. MeHeKMEHT Herismepi. | o3ipiaey. ¥#bIMHBIH  KOPIOPATHBTIK | jKocmapiay, IIemriM KaObuimay, HOTHXKEre
POS5 3natb ¥ MOHUMATh aPXUTEKTYPY U HpuHIMIEl | kepcery/ IIpoekTnpoBaHHWe, MOHT@K W | YHBIMHBIH  KYPBUIBIMBI,  YIMBIMHBIH | JKeIJIEpiHIH MYMKIiHAIKTepiH IambiTy. | GarmapiadHy, KociOW JeHreiai kertepyre
paboThl KOMITBIOTEPHBIX CUCTEM Pa3IMYHbIX o6cyxuBanue JIBC opranuzauuu. Gu3Hec-mporecTepi. Crpaterusuiblk | JKeprimikti  okemini  »kobamay MeH | yMTbUly, KOMaHgaga skymbic  icrey/
YPOBHE#i CII0)KHOCTH, BKIIIOUAs xocmapiay. Pecyperapasl  Oackapy/ | opHaryra apHaJIFaH TeXHUKaIbIK | OpraHu30BaHHOCTD, MHULUATHBHOCTb,
BBICOKOIPON3BOJUTEIIbHBIC BBIYMCIUTEIbHbIC OueHka u KOHTPOJIb | TalchlpMaHel  d3ipiaey.  JKeprimikri | BHHMATEIbHOCTB, OTBETCTBEHHOCTD,
KJIaCTepBhIL. npousBoautenbHoct  JIBC. CereBast | xermini KYpy KOOACBHIH KYpY. | JMCHMIUIMHUPOBAHHOCTb,
Tomosnorust,  crnocoObl  coequHenus | JKyprisinren JKYMBICTAP/IbIH | HCIOJIHHUTEIBHOCTD, AQHAJIMTUYECKOE
CETEBBIX YCTPOWCTB. OcCHOBBI | HOTHKENEpi GoiibIHIIA ecernTi | MBINUICHHE, I[UIAHHPOBAaHHE, [PHUHSATHE
ONQ9 Tannanrau O6arpITKa OailIaHBICTBI KOCHIMILIA MEHEDKMEHTA. CrpykTypa | KyKaTTaMaHbl KaJIBIITACTBIPY/ | pEIIeHUs, OpHEHTAlUs Ha  Pe3yJbTaT,
6imiM MeH IaFIpUIap bl TAHAAM JKOHE KOJAaHa OpraHu3aLyy, OusHec-miporiecchl | OmpeneneHue TpeOOBaHMM M 33hady K | CTpeMIJICHHE K MIOBBIIIEHUIO
oiy. OpraHHU3alHH. Crparerndeckoe | JIBC. Pa3paboTka ceTeBOil TOMOJOTHM | NMPO(PECCHOHAILHOTO YpOBHS, pabota B
PO9 Ymets BBIOMpATh u TIPUMEHSATh MJIaHUPOBaHME. YTIPABICHUS PeCypcaMu | opraHusanuu. Pa3Butne BO3MOXKHOCTEH | KOMaHE.
JIOTNIONHUTENbHBIE ~ 3HAHHA M HAaBBIKH B KOPIOPATUBHBIX CETEH OpraHU3aly.

3aBUCUMOCTH OT BBIGpaHHOFO HalpaBJICHUS.

Pa3paboTka TEeXHHYECKOTO 3ajaHMs Ha
npoektupoBanne U MoHTax JIBC.

CocraBneHue  HpOEKTa  MOCTPOCHHS
JIBC. DopmupoBaHue OTYETHOM
JIOKYMEHTAIlH! o pe3ynbTaTtam

MIPOBEJICHHBIX PaboT

Enbex (ynxnuscey/ Tpynosas
ynkuus 2.

YHBIMHBIH ~ KYPBUIBIMIBIK — KaOembIik
KyHenepi MeH KOPITOPATHUBTIK
JKENUIEPiHIH  KYMBICKAa KaOUIeTTiNiriH
KaMTaMachI3 ety/ O6ecnieuenue
paboToCIIocOOHOCTH
CTPYKTYpPUPOBAHHBIX KabeTbHBIX
CHCTEM U  KOPIOPAaTHBHBIX  CeTel
OpraHHu3aIuu

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

SCS, OKYMBIC  CTaHIMSUIApbl,  YibIM
cepBepIIepiHig napamerpiiepi/
TpuHUHIB OpraHu3aliy,
(GYHKUMOHMPOBAHUS W HATHOCTHKH

JIBC, CKC. ITapamerps! HacTpoek JIBC,
CKC, pabouux cTaHUUWil, CepBEpOB
OpraHM3aIrH.

YHBIMHBIH KOPIIOPATHBTIK KENiIEPiHIH

MOHHUTOPHHTI. ¥ HBIMHBIH
KOPHOPATHUBTIK JKeNIepiHiH
WHQPAKYPBUIBIMBIH  JKETULIIPY — JKoHE

JITaMbITy OOWBIHILIA YCBIHBICTAp A3ipIey.
Keninik mpoTOKOIAAPIBI TAaHJAY JKOHE
KOH(HTypalysiay. Mapmpytray
Kectenepin opHaty. Oprak KemiTik
pecypcrapra Koi JKeTKisyai Gackapy/
MOHUTOPUHT KOPIIOPATUBHBIX ~ CeTei
OpraHu3aIyy. Paszpaborka
HPEITIOKCHHI MO COBEPLICHCTBOBAHUIO
u Ppa3BUTHIO HNH(PACTPYKTYPhI
KOPIOPAaTUBHBIX CETCH OpraHHU3alyy.
Bbi6op 1 KOH(UIypHpPOBaHHE CETEBBIX
IIPOTOKOJIOB. Hacrtpoiika ~ Tabmmig
MapIIpyTH3ALHUH. VnpasneHue
JIOCTYIIOM K _ pa3fIeisieMbIM _ CETCBBIM




pecypcam

Enoex pynkuuscsr/ Tpynosas
¢ynknus 3.

YHBIMHBIH ~ KeNMTK  YKaOABIKTapBbIH
OpHaTy,  KOH(Urypanusiay  JKOHE
Kosnay/ VYcranoBka,
KOHQHUIypUpOBaHME M IOJJIEPIKKA

CeTeBOro 000pyJ0BaHHs OPraHU3ALNH

Kemninix JKaOIBIKTHIH JKYMBICBIH
KalmblHA ~ KeNTipy — oficTepi  MeH
KypajgapslL Y ABIMHBIH JKENUTIK
a0 ABIKTapbIHBIH naitganany
KykarTamacsl. JKeninik nepudepusbik
KYPBUIFbUIAP, OJAPABIH TYpJIEPi KoHE
TEXHHKaJIBIK cumarramanapbl/ Merospl

n cpencTBa BOCCTaHOBJICHUS
paborocrocoOHOCTH CEeTEeBOro
000py 10BaHUSL. OKcIuTyaTallHOHHAs

JOKYMEHTallUsl CEeTeBOr0 000pYIOBaHUS
opranuzanuu. Cereble neprdepuiitHbie
YCTpOMCTBA, MX THUIIBI M TEXHUYECKUE
XapaKTEePUCTHKHI

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

obopynoBanuto u I[I0O k Hewmy.
Kounrpois paboTtocrnocoOGHOCTH
CEeTeBOro 00OpYIOBAaHHS OpPTaHU3ALHU.
Benenune 9KCIUTyaTallMOHHOM
JIOKYMEHTaIlHU o YCTaHOBKE,
KOHQHUTYPHPOBAaHUIO ¥ IOJICPIKKE

CeTeBOro 00OpYIOBAaHHS OpPTraHU3ALMH.
CocTaBneHie  IUIaHAa  MPOBEACHUS
MpoUIaKTHYECKUX  paboT  CeTEeBOro
000py/10BaHUs OpPraHU3aLUuK

Enoex ynxnuscey/ TpynoBas
dynkuus 4.
¥ UBIMHBIH JKEILTIK Kayinci3airia

KamTamacsi3 ety/ ObecriedeHne ceTeBoit
6€3011acHOCTH OpraHU3aLHH.

AK kaMmramacei3 eTy Kypangapel. [1b
Kayincizaik mapamerpiepi. AXK xymsic
ictey Kayimci3mirinig Herizmepi. AK
casiCaTBIHBIH THITIK MOJENbIEpi >KoHE
oNmapiblH  KOJJAaHBULy — IIeKapajapbl/
Cpenctsa obecnieuenus: Ub. [lapameTpst
0e30MmacHOCTH BJ1. OCHOBBI
6e3omacHocTH QyHKIHOHNpoBaHKs VIC.
Tunoseie wmopenu mnonutukun Wb u
IPAaHHULBI X TPUMEHHUMOCTU

JKeminepmiy akaylapblH Taljay >KoHE
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  Tajjay.
YUBIMHBIH ~ JIepeKTEpiH  pe3epBTeyIiH
TYTacTHIFBIH KaMTaMachl3 eTyni
Oakputay. JKypri3iireH »KyMbICTapIblH
HOTHXenepi OobIHIIIA ecenrti
Ky)KaTTaMaHbl KaJbINTACTRIPY/ AHAIN3
cOoeB B paboTe ceTeil U BBISBICHUE
HPHYUH ux BO3HUKHOBEHHSI.
Onpenenenue TpeOoBaHMI K
6€30MacHOCTH  KOPIOPATUBHBIX  CeTeH
opranmsaimu. Pa3paboTka MOIMTHKH
Wb  oprammsamuu.  OcylecTBieHHe
MOHHTOPHMHIa  CETEBBIX  YCTpOICTB
0e30macHOCTH. AHanM3  MPOTOKOJIOB
CHCTEMHBIX U  CETEBBIX  COOBITHIL.
KoHTponb obecneyeHust IeI0CTHOCTH
pe3epBUPOBAHNS JAHHBIX OpraHU3aLlHH.
dopmupoBaHue OTYETHOM
JIOKYMEHTAIH{ o pe3ynbTaTtam
MIPOBEICHHBIX PaboT




«6B06104 Computer science» dimim 6epy 6araapjamMachl 60 bIHIIA OKBITY HOTHKeJIePiHiH

«barpapaamMainpIK KacakTama skacaymbuiap skoHe WEB koHe My ibTUMeIMSVIBIK KOCBIMIIAJIAPABI TECTLJIEY MAMaHAPbI» KICciOn
CTAHJAAPThIMEH AaPaKATbHIHACHI
CooTHeceHHE Pe3yJILTATOB 00yUeHH 110 00pa3oBaTe/IbHOI nporpamme «6B06104 Computer science»
¢ [IpodeccnonanbubiM cTanaapToM «PazpadoTunkn nporpaMMHOro odecrnedeHus U CieuuaaucTbl no rectuposannio WEB u

MYJIbTUMEAUHHBIX MPUI0KEHUI

K9CIBU KAPTACDI: «baraapiamMajblK Kacakrama au3zaiHepi», «MoOwibli KOChIMIIAHBI »Kacaymbl», «KoamanOamapasl Ttectijiey
ooiibina maman» CBIL 6 nenreiii — bakanaspuar
KAPTOYKA INPO®ECCHUU: «IIpoekTHPOBIIMK NPOrpaMMHOro odecneveHus», «Pa3padoruynk MOOMJIBHBIX NPUWIOKeHH», «Crnenunanucr
10 TECTUPOBAHUIO NPUJIOKeHui» 6 ypoBenb OPK — bakanaspuar

KC enbex ¢pyHkumusiiapsl/

Bigikrigik, narabuiap/

JInunoctHbie komnerenuun (IC) / Keke

ON Tpynosie pymicuun IIC Bizim / 3namus ‘YMeHusl, HABBIKH Ky3siperTidikrep (KC)

ONS3 Tuimzi anroputmaepai xacay sxone onmapasl | Enoex ynkuuscoy/ TpynoBasi | Barmapnamainbik xacaktaManblH | COHFBI  JKyidlere o3ipieHeTiH JkoHe | AHaMUTUKAIBIK oimay. ChlHH —Tangay.

HKYMBIC icTeHTIH OarJapiIaMasIK Kozaka | (yHkuus 1. OMIpIIiK UK. barmapnamanblK | eHrisineriH HakTel  Oarmaprmamanslk | JKayankepmrimik.  ¥ibsimMpacTtelpy.  Oky

TYPICHIIPY. Barnapramaisik JKacaKTaMara | jkacakramMa KOMIIOHEHTTEpiHiH Typiepi | KOMIOHEHTTEpAiH aHpIKTaManapbiH | MyMmkinairi. Komanpana sxymbic icreii Oiny/

PO3 Pa3pabarsiBath d()(hEeKTHBHbIE AITOPUTMBI M | KOWBUIATBIH TajanTapibl TAlAay >KOHE | JKOHE OJapblH e3apa dpekerrecyi. AT | yilmecrtipy, OarapiamanblK | AHanuTHdyecKoe MbluuleHue. Kpurnueckuit

peoOpa3oBHIBaTh nx B paboTaromuii | TEeXHUKAIBIK CUIIATTaMaIapbl d3ipiey i | jkoOajdapbhIHBIH KyKaTTaMachlH d3ipiey | jKacaKTaMaHbIH JKAJNIBI  TajlalTapblHA | aHalM3. OTBETCTBEHHOCTb.

MIPOrPaMMHBII KOJI. yiinecripy/ Ananu3 TpeGOBaHMI K | KOHE pecimaey CTaHIAPTTaphl. | colikec KEJIMEHTIH Tekcepy | OpraHu30BaHHOCTS. O0yuyaeMoCTb.
IPOrpaMMHOMY obecreueHHIo u | BoiibiHiia sKobanay omicremeci/ | JKyMBICTapbIH SKYprisy. Opbip HakTbl | YMeHue paboTarh B KOMaHJE.
KOOpAMHALWS pa3paboTKu TexHuuecknX | JKu3HEHHBII  IMKI — HPOrpaMMHOrO | Kypamiac Geiikke —(yHKIHOHAIIBIK,

ON4  @OyHKUHOHANABUIBIK, CEHIMAUTIK JKOHE | crelubHKanunii oOecrieuenusi. Buapl nporpaMMHBIX | HaijanaHy >KOHE CBIHAK TaJlalTapblH

Kayinci3ik TajJanTapblH €CKepe OTBIPBII, KypAeni
OarJapIaMaslK eHIMIepi Kkacay.

PO4  Cos3pmaBath  CIIOKHBIE  NPOrpaMMHbIC
HPOTYKTHI c y4eToM TpeGoBaHHit
(YHKIHMOHAIBHOCTH, HaJIeHOCTH u
6e30M1acHOCTH.

ON10 Ex TuimMai xoHe MTHHOBALUSAIIBIK,
HIemiMAepIl TaHAaY YLIIH KYPAETi TEXHUKAIIBIK

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

aHBIKTay bl Yitnectipy. barnapnamanbix
KOMIIOHEHTTEpre apHaJIFaH TeXHUKAJBIK
€PEKIIENIKTeP/li, PErIaMeHTTepAl KIHE
OJIap/IbIH ©3apa iC-KUMBUIBIH KacayIbl
KOHE azipreyni yiinecripy/
Koopaunuposatsb oTpeIeeHuUs
KOHKPETHBIX MPOIPAMMHBIX KOMIIOHEHT,
KOTOpbIe OyInyT pa3pabaThIBaThC M|
BHE/PATHCSL B KOHCUHYIO CHCTEMY,
HPOBOJMTH TMPOBEPOYHBIC PAbOTHI Ha

JKOHE aKIapaTTHIK MIHIETTEP I Taaay HETIPOTHBOPEUHBOCTH obnmm
JafIblIapbiHa ue 6oy. TpeGOBaHHUAM K HPOrPaMMHOMY
PO10 MmeTh HABBIKK aHATN3a CIOKHBIX o0ecIeyeHuo. Koopauuuposats
TEeXHUYECKUX U HH(OPMAIIOHHBIX 327124 IS omnpeeseHne (YHKIMOHATIBHBIX,
BbIOOpa Hanboee 3QGEKTUBHBIX U 9KCILTyaTal[MOHHBIX u TECTOBBIX
MHHOBAIMOHHBIX PEIICHUH. TpeGOBaHUI K KaX[AOMy KOHKPETHOMY
KOMIIOHEHTY. KoopnuHuposats
COCTaBJICHUE " paspaboTky
TEXHUYECKHX crienuHKaIwii,
periaMeHToB Ha NIPOrpaMMHEIE

KOMITOHCHTBI M UX B3aUMOJICHCTBHE
Enbex ynkuuscsr/ TpynoBas | AX TUNOTIK apxuTeKTypachl. | barmapiamaibik JKacaKTaMaHbI
ynkuus 2. Manimertep 06a3achbIHBIH MOJEJbAEpi. | koOanayAblH HEri3ri NPUHIMITEPIiH
Barmapiamanbik »kacaktamanbl | [Ipomectep MeH Kkoarapasl »kobamay | TaHmay jKOHE KoyiaHy. barmaprmamalbik
yitnectipy JKOHE skobamay/ | omictepi. KonyanputaTelH | jkacaKTaMara KOHMBUIATHIH TalalnTapbl




Koopaunamuss ¥ NpOEKTHpOBaHHUE
[POTrPaMMHOr0 06ecreYeHuUs

OarIapaamManbik JKacaKTama
TEPMHUHJEPI. Kobananran
KOMIIOHEHTTEeP1 cHIarTayra

KOlbUIaThlH Tananrap. barnapiamanbik
JKacaKTaMaHbl Jkobalay — Kypanmapsl.
barnapinamanay oprackl MeH 33ipiey
KypaJiapeiHblH, - Typiepi. barmapnama
uHTepdeiicin xobamay koHe OekiTy
omicrepi.  Jlepektepai  rpaduKaibik
Kepcery snemeHTrepi/ Tumnosbie
apxutekTypsl MC. Mogemn  6a3bl
JaHHBIX. MeTojbl  IPOCKTUPOBAHUS
MPOLIECCOB u KOJIOB. TepmuHbI
HCTIONB3YeMBIX TIPOrPaMMHEIX
KOHCTpYyKLH. TpeGoBaHHS K ONUCAHUIO
HPOCKTUPYEMBIX KOMITOHEHTOB.
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 ’KacaKrama MeH
MoJIiMeTTep 06a3aChIHBIH
Oar JapiamMabiK unrepdeiicrepin

a3iprey xkoHe Kyxarray. laiinananynisl
KY’KaTTaMachIHBIH aJIbIH-aj1a HYCKACBIH
JKacaHpl3. bBarmapiamalnblk skacakTama
KOMIIOHEHTTEpPiH KOHE OJ1apIbIH
apachkIHJaFbl HHTepdeiicTepai KeifiHipek
KoaTay JKOHE TecTiney yLIiH
CHITATTAHBI3. XKyprizinren
KYMBICTApJIbIH HOTIKeIepi OoibIHIIA
ecenTi KY)KaTTaMaHbl KaJbIITACTHIPY.
Case KypaJiapblHaa K00anaHbI3 KoHE
OarmapnamManblK — KOAKA — MOJENBIEP
skacaHpi3.  TaHAaHbI3 — OarjapiaManay
opranapbl JKOHE d3ipiey Kypajiaapbl.
I'padukanblk  OepekTepAi  KepceTy
3JIEMEHTTEePiH Koca, Garzapiaama
uHTepdeiicin kobanay koHe OekiTy/
BeiOMpaTh W NPHUMEHSTH OCHOBHBIC
NpUHUMNBL  npoektupoBanus  [10.
TpanchopmupoBath TpedoBanus k [10
B ApXUTEKTYpY, ompezieNnsromme,
ctpyktypy IIO wu  cocraB  ero
KOMIOHEHTOB. [IpoekTnpoBaTs Mozemn
6a3bl JTaHHBIX, IIPOIIECCHI.
Pa3zpabatbiBaTh M JOKYMEHTHPOBATbH
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.
dopmuposats OTYETHYIO
JIOKYMEHTAIIHIO o pe3ynbTaTam
npoBesieHHBIX padoT. [IpoexTuposats B
CASE cpenctBax ¥ TeHEpHPOBaTh
MOJEeNd B TPOTPAMMHBI  KOJ.
Br16upath cpesl MporpaMMHpPOBAHKS H
HUHCTPYMEHTOB pa3paboTKH.
IpoexTnpoBath u YTBEPXKAaTh
uHTepderica  mporpaMMsl,  BKJIIOYas

9JIEMEHTHI TPaUIECKOT0 OTOOPAKSHUS
JIaHHBIX

Enoex ¢pynkuusicel/ Tpynosas MoOunbai KochIMIIanap »oHE OHBIH | MoOumbai KOCBIMIIIAIapIbIH op | KypbuibIMOpIK oiinay TaOaHABUIBIK IEH
¢ynkuus 1. (YHKIVIOHAJI/IBIFBI. MoOmibai | KOMIOHEHTIHIH cunarTamManapei | 3eifin  LIprFapMamibIblk  TOCIT ©3iH 031
KOCBIMIIIaJIapFa KOMBUIATBIH | TaJIIaHbI3. OyHKIMOHANIBUIBIKTBL, | OKBITY KaOLIeTi jKayanmKepIIiliK TYNKUTKTI
TalanTapJblH__ Typyepi  (meHreinepi, | ChIpTKbl  uMHTepheicTepai  3epTTey. | HOTHKere OaraapiaHy JKOHE KIMEHTTEPiH




Mob6unb i KocsIMInazapas! a3ipiey/
Pa3paboTka MOOMIIBHBIX TIPUIIOKEHHUIH

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

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

KIIMEHT-CEepBep MOJIITiHIH
MPHHIUITEP]. HIprapbLibivFa
KolbuiaThid  Tananrap/  MoGuibHbIE

NPHJIOKEHUS U €ro (yHKIHOHAIbHBIC
BO3MOXHOCTH. Bumsl TpeboBaHmii Kk
MOOHJIbHBIM MPUIOKEHHAM (o
YPOBHSIM, IO Xapakrepy). Mertoasl
BEISBJICHUS TPeOOBAaHHII K MOOWIBHBIM
MPUIIOKEHUSIM. SI3b1KN
nporpammupoBanus. 3Hanue OC mis
MOOHMJIBHBIX ~ YCTPOMCTB,  IIa0JIOHBI
MIPOEKTUPOBAHUSA,  PACIPOCTPaHEHHBIE
6ubmuotekn u  apxurektypy i0S,
Android. 3HaHue COBPEMEHHBIX
THIEPTEKCTOBBIX S3bIKOB
IIPOrPaMMHUPOBAHH. IMpunuumIE!
00BEKTHO-OPUEHTHPOBAHHOTO
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
cyiileMerney TananTapblH  TalJaHBI3.
Mobwisai OTepanusIbIK
miargopmanapibiH - OipiHae  KyMbIC
iCTey CHSKTBI MIHICTTI KacHeTTep.i
OipikTipeTiH MOOHIBAI KOCHIMIIAIAp
skacaHp3.  benrimi  6ip  mMoOmibai
OINCPALIMSUIBIK ~ JKYHEIe  JKaH)KaJIChI3
KYMBICTBI eckepe OTBIPBIII,
KOCBIMIIIAIAP IBI aziprey.

Konganymbuiap yiria naianbuiblK IeH
BIHFAMIIBUIBIKTEL  €CKepe  OTBIPHII,
KOCBIMILIAJIAp JKacaHbI3. Ken
¢dysKupsuel MOGHIBAI KOCHIMIATAPIbI
xobanmay koHe mamelty. SQL  Tumi
OOobIHIIIA KYPBUIFaH Apple
KOMITaHHSICBIHBIH JKEPTUTIKTI IepeKTep
6azaceIMeH KYMBIC JKacaHpbI3.
barnapnama KOJIBIH Tyciny/
AHanM3upoBaTh XapaKTePUCTUKN
Ka)XIOTO  KOMIIOHEHTa  MOOMIIBHBIX
MIPUIIOKECHUH. N3y4dats
(yHKIMOHAEHEIE BO3MOXHOCTH,
BHEMHNX  WHTepdelico.  M3ydaTs
crienuUKau HAJIeKHOCTH u
6e3omacHOCTH. MI3y4aTh BO3SMOXKHOCTH 1
aHaJIN3 NPUMEHEHUS TOTOBBIX PeIIeHHI.

AHanu3upoBaTh IPrOHOMHUYECKHE
TpeOoBaHus, TpeOoBaHUs K
HCTIONB3YeMBIM JaHHEIM, TpeOOBaHUS K
OJIb30BATEIILCKOM JIOKYMEHTAIH,
TpeOOBaHMsI K  OKCIUTyaTalud |
COTIPOBOKICHUIO. Co3naBath
MOOHJIBHBIE TIPHJIOXKEHHS,
COYETAIOIIETO B cebe TaKue
00s13aTeNbHBIC Ka4yecTBa, KaK

Oe3oTka3Hass paboTta Ha OIHOH W3
MOOMJIBHBIX ONEPALMOHHBIX MIATHOPM.
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(YHKIMOHAIBHBIE
MOOMJIBHBIE  TpuiokeHus.  Paborath

TajanTapbl  ICKEpIiK KapbIM  KaTbIHAacC
narapitapel/  CTpYKTypHOE — MBILUICHHE
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 (ynxnuscoy/ TpynoBas
bynkuus 2.
Mob6uibi  KochIMIIanap/pl  Koszaay/

Hoz[):[ep)KKa MOOMIIBHBIX TIPUIIOKE HUN

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

omepansIbIK  OKyHenepi. JlaybICTBIK
JKOHE IJKeCT-HuIapa HHTephencTepiHin
Typaepi. MoOunbai KypbUIFBLIApABIH
amnmapaTThIK-0aFJapiiaMaiblK KeUICHIHIH
KypaMbl. MoOHIBAI  KOCHIMILATAPIbI
Oackapy IJKOHE TEHUIEY Heri3aepi.
MoOuibJi KOChIMIIANIap bl 0acKapyablH
KOHE KOH(UTypauusiiay IbIH
(bYHKUMOHAIIBIFBI MEH HETi3ri aaicrepi/
Bunst MOOMIIBHBIX YCTPOMHCTB,
XapaKTePUCTUKA ~ MX  NPOrpaMMHBIX
¢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 Oeifimaenyin Oakpuiay.
MoOHIbIi KOCHIMIIATIAPEI TY3€Ty JKoHE
Tekcepy. MoOWIbII  KOCHIMIIAIAPAbIH
JKYMBICBIH Garanay. Mo06wbai
KOCBIMIIIAJIAP/BIH  JKYMBICBIH 3€pTTey,
ceOenTepiH aHBIKTAY XKOHE Mocesenepi
wewry/ VHTerpupoBath M ajanTtauus
MOOMJIBHBIX ~ TNPWIOXKEHUH M HX
KOMIIOHEHTOB. OOGHOBIATH u
KoH(uUrypupoBats padiby MOOMIBHBIX
npunoxkenuit. Konrponuposats padoty
MOOHJIBHBIX ~ HPWIOXKCHHH M HX
anantanuy. OTIaXKUBaTh U TECTUPOBATH

Cocras annapaTHO-IPOrPaMMHOTO | MOOMJIBHBIX IpuiIoKeHuid. [IpoBoauTh
KOMIUIEKCA ~ MOOWJIBHBIX  YCTPOHCTB. | OLEHKY paboTocrocobHOCTH
OCHOBBI AJIMUHUCTPUPOBAHUSA U | MOOMJIBHBIX HpWIOKEeHHH. H3yuars,
HACTPOMKM MOOMIBHBIX IPHIOKEHHUH. | BBIABIATH INPUYMHBI M YCTPaHSThH
OyHKIMOHATBHBIE  BO3MOKHOCTH M | IpoOieMbl B paboTe  MOOWIBHBIX
OCHOBHBIC METO/IbI aIMUHUCTPUPOBAHUS | NPUIOKEHUI
¥ HACTPOMKH MOOMJIbHBIX MPHJIOKECHUI
Enoex pynkuuscsy/ Tpynosasi | MoOwibai KoChIMIIANapra KOWbLIAThIH | JlaiiblH ~ ©HIMMEH  JKYMBIC  icTey
ynxnus 3. TananTap, OJapAblH (GYHKIMOHAIIBIFGI | OOMbIHIIA HycKaymap o3ipiey. Kaxerti

KaxeTTi KyKaTTaMaHBl pecimMaey >KoHe

oneyeTTi  caThlll  alymbUIap  YIIiH
nopTanaapaa KOCBIMIIIAIap/bl
opHanacTeIpy/ Odopmenne
HE0OX0MMO#t JIOKyMEHTaIIH n

pasMelneHue MPUIOKEHUH B IHOpTalax
JUIs TIOTEHLIMABHBIX MOKyTaTenei

Typalsl TOJBIK aKmapar. TeXHHKabIK
KyKaTTaMaHbl a3ipiiey JoHe pecimaey
CTaHIAPTTapBbI. Moouibai
KOCBIMIITANApABl TipKey JKoHE o3ipiey
CTaHIAPTTaphl, KaKETTI KyKaTTapIbIH
CHIIATTaMACBL. Koceimmanapast
OpHAJIACTHIPYIbIH Heri3nepi MEH
TananTapbl OHJIAIH JTYKEHJIEp.
MoOuibi KOCBIMITIAJIAP b
naiiananynbuIap by OTIHIIITEPiH
JKOHE OJIeyeTTi IaianaHyIIbDIapabIH
OTIHIMJIEPIH €cenKe aly YHbIMAapbIHBIH
omicremenepi MeH Kypanaapsi/
TpeboBanus K MOOWIBHBIM
MPUJIOKEHUM, TMOJTHAs MHpopMalms 00

ux QyHkuuoHanbHOCTH. CTaHAAPTHI
pazpaboTku n oopmieHHs
TEXHHYECKOit JIOKyMEHTaIUH.

CraHmapTbl perucTpaluyd  MOOMIIBHBIX
MIPWIOKEHUH U pa3pabOTKH, ONMUCAHUS
TpeOyeMbIX JOKyMEHTOB. OCHOBBI H
TpeOOBaHUS pa3MEUICHUS HPHIOKECHUH
B OHJIAH Mara3uHbl. METOJIUKH |
cpencTBa OpraHu3anui ydera
oOparieHui oJib30BaTeNeil MOOMIIBHBIX

Ky)KaTTaMaHbl paciMieHi3. MoOwmibai
KochIMIIaHel Tipkey. KommanGamapmer
AppStore xkoHe Oacka pecypcTapra
CypaHbBIC OOWBIHIIA OPHAJIACTBIPBIHBI3.
barmapnamanel  kacaktama — Typaisl
TONBIK akmapat OepiHiz. MoOwmbai
KOCBIMITAJIApI6l  MalgaIaHyIbIIapABIH

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

MobOunbi  KOCEIMIIANAPABIH  ANIEyeTTi
nmaifanaHyIIbUIApbIHAH  KEJNl  TYCKeH
cypaynapMeH HKYMBIC icrey/
Pa3pabatbiBaTh MHCTPYKIMH IO padoTe
C TOTOBBIM MpPOIYKTOM. OdopMiIsiTh
HE00X0AUMYIO JIOKYMEHTAIIH.
Peructpuposats MOOHIIBHOTO
IPUIOXKEeHHS. Pa3MenaTs NpUIIOKeHUs.
B AppStore u Ha Jpyrux pecypcax Io
TpeGoBaHUIO. ITogaBate  moNHYMO
HeoOxoaumyto wuHpopmanuu o [1O.
Paboratb c HMHCTPYMEHTaMHu
aBTOMAaTH3UPOBAHHOW CHCTEMBI ydeTa
3aIpPOCOB  IONB30BaTeNeH MOOMIBHBIX
npuiokeHuit. Pabotath ¢ 3ampocamu,




MPUJIOKEHUH U 3aBOK MOTEHIMAIBHBIX
MOJIh30BaTENICH

MOCTYNMBIIMMH  OT  MOTEHLHAIBHBIX
MOJIb30BaTENEH MOOMIIBHBIX
MIPHIOKCHU I

Engex (ynxnuscoy/ TpynoBas
ynkuus 1.

Tecr cueHapuiliepiH Kypy IKOHE
KOCHIMIIIA/IAP/Bl ABTOMATTaH/bIPbUIFAH
TecTiney yunH Tectinmepmi  o3ipiey/
Co3jaHMe TECTOBBIX CLCHApPUEB U
pazpaboTka TECTOB ULt
aBTOMATH3UPOBAHHOTO  TECTUPOBAHUS
MIPUIIOKEHUH

Kocsimmanapzsl — o3ipieyais — opTypii
Ke3eHJepiHJeri TecTileymiH Typrepi
MeH oxictepi. Kosimanbanbl Tecriney
TEOPHACHI (tTectiney Mozenbaepi,
TeCTiIeyi Kocmapiay, TeCcT AW3alHEL,
tectri  kobamay).  KommanGamapapt
Tectiiey  omicrepi.  KonmanGanaps
TecTiney mpoliecine KOWBLIATBIH
TaJanTapsl Gackapy Kyiieci.
KonnanOaHslH ChIHAK —CLEHApUIIEPiH
xacay omictepi. KonnmanOaHbIH CBIHAK

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

KochIMIanapapl TECTiliey 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 — TaslanTapsl
asipuey. Tecriney TEXHHKACBIH
TaHIAHBI3 JKoHE OipikTipiHi3. ChIHAK
CLIEHAapHIIEpiH OpbIHAAY YIIiH KaXeTTi
KipiC JKOHE WIBIFBIC CHIATTaMalapbIH
QHBIKTaHbI3. Kexe KOCBhIMIIIAJIap
MOAYJbAEPIHE TECT  CIEHAPHUIIEpiH
xKacaHpI3. TecT NepeKTepiHiH OHTaHIIbI
TONTAPbIH AHBIKTaHbI3. Tecr
CIICHApHUIZIepiH  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 | afiMaktapbiH AHBIKTaHBI3.
tingepi. KonmanbGamapoer — tectiney | KonmanGamapapl —TecTineymiH —ChIHAK
npouectepi. KonpanbanapaslH eMipiik | skarmaiiapbsiH aHBIKTaHbI3 KOHE
wuKiti/ Bunsl ¥ MeTObI TecTHpOBaHWs | cumarTaHbi3. KosigaHOamapisl ChIHAY
Ha  pasHBIX CTaAusX  pa3pabOTKM | MpOLEAypagapblH  aHBIKTAHBI3  JKOHE
npuinoxeHnid. Teopus TecTHpOBaHWS | KYpBUIBIMAAHBI3. TaHTaHBI3 CHIHAKTHI
NPHJIOKEHUH (MOZENHM TECTHPOBAHMS, | KAMTy KPUTEpHiliepi >KOHE CHIHAKTHI
[UTaHUPOBaHUE TECTUPOBAHMS, TECT- | KaOyJbl Oaranay.
IW3aifH, TPOEKTHPOBAHWE  TECTOB). | ABTOMATTaHABIPHUIFAH CBIHAKTAp/BI
TeXHUKM TECTHPOBAHMS TPHIOKCHHI. | JKaHAPTHIM OTBIPBIHBI3.
Cuctema ympasieHuss TpeOOBaHUSIMU K | ABTOMATTaHIBIPbUFAH TECT
MPOLIECCYy TECTHPOBAHUS NPIJIOKEHHH. | HOTIKENEPIH icke KOCy JKoHe Taijay.
Texuuku CO3JaHuUsL TecToBbIX | KonmanGanaps TecTineyai
cueHapueB  npunoxenuit.  IIpomecc | aBTOMaTTaHIBIPY GarapIamMachIH
CO3IaHMs TECTOBBIX creHapueB | jkacaHel3. KonmanOGamapmel — Tectiey
NpUIoKeHUH. DYHKIIMOHANBHBIN COCTaB | HATHXKENEepiH TaJaHbl3.
3aUIMTHBIX ~ Tpolenyp npwioxkeHud. | KoceIMmamapael TecTiiey HOTHXKeIepi
Bumel  u cnocoObl  TecTHpOBaHUS | OoMbIHIIA ecenri Ky>KaTTaMaHbI
NPHIOKEHUH. MoJenu TecTHpOBaHMs, | KalbITacThipy/ AHanm3upoBath
IUIAHUPOBAHMSI  TECTHPOBAHMS, TecT- | TpeOoBaHHE K TECTHPOBAHHIO
IW3aifH,  NPOSKTUPOBAHHE  TECTOB. | HPHJIOKCHHIL. AHaIM3UPOBATh
TexHHUKY TECTHPOBAHMs MPHJIOKEHHH. | MPOrpaMMHYIO JIOKyMEHTaIIH
Knaccudpukauus BHZOB M THIOB | TECTHPOBAHHS HPHITOXKECHHUI.
TECTHPOBAHHSL. Texuukn | OnpenensaTe  Ledeil  TECTHPOBaHUS
[POCKTUPOBAHUS M KOMOMHATOPUKM | MPHIOKCHHUH. PaspabatsiBaTh
TecToB. CHCTEMa aBTOMaTH3HPOBAHHOTO | TpeOOBaHMUs K TECTHPOBAHHIO
TECTHPOBAHUS  NPWIOKEHUH.  SI3BIKM | NPUIIOKEHUIA. Bsi6upars u
[IPOrpaMMHPOBAHUS. Ipoueccel | KOMOMHHPOBATH TEXHUKY
TECTUPOBAHUS IPUIOKCHUI. | TECTHPOBAHHSI. Ornpeensith

Yiieimpactelpy. bactamamsuieik.  3eifiH.
Kayanxepminik. TopTin. OpsIHIAYIIBUIBIK.
Hotmxere  Oarmapnay. JKorapsl — OKy
MYMKiHAIT.  Ickepilik  KapbIM-KaTbIHAC
narasuiapel. Komanmana xymsic icreit Gimy/
OpraHu30BaHHOCT. MHUIMATHBHOCTD.
BHHEMAaTETEHOCTB. OTBETCTBCHHOCTD.
JIMCIUITHHAPOBAHHOCTb.
HcnonnurensHoctb.  OpueHTanus — Ha
pe3yibrar. Beicokas o0yyaemocTs. HaBbiku
JenoBoro oOmeHus. YMeHHe pabora B
KOMaHjie




JKW3HEHHBIH LMK TPUIOKEHUI

XapaKTCPUCTUKY BXOJHBIX U BBIXOIAHBIX

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

ClIeHapueB. BBINONHATH TecTHpOBaHUE
(DYHKIMOHAIBHOTO COCTaBa 3allUTHBIX
nponenyp. BEIMONHATE TecTHpOBaHUE
CPEACTB  3allUThl MHGOpMALMU U
unrepdeiicon B3aHMOICHCTBUS
npuinokeHnd. OnpenensiTs obnacTu s
TECTUPOBAHUA B pPaMKaX OTAENBHBIX
Mojayneil npuioxenuid. Onpenensite u
OIINCHIBATH TECTOBBIC ciydan
TECTUPOBAHUS HIPHIIOKCHHUI.
Ompenensith ¥ CTPYyKTYpHUPOBATh
TECTOBBIE IIPOLEAYPHl TECTHPOBAHHUS
NpUIOKEeHUH.  BruiOupate  kpuTepuun
TECTOBOrO  MOKPBITHS M OLICHKa
TECTOBOTO MOKpHITHA. IlopnepkuBath
ABTOMAaTH3UPOBAHHbIE TECTHI B
aKTyaJbHOM CcOCTOSIHMH. IIpoBoauTh
3allycK W aHalmu3  pe3yJbTaToB
ABTOMAaTH3UPOBAHHBIX TECTOB.
PazpabatbiBaTh porpamMmy Ui
aBTOMATH3aIUHI TECTHPOBaHUS
HPHITOKECHHUI. AHanu3upoBaTh
pe3ynbTaThl TECTUPOBAHUS
npriokeHnH. PopMUPOBaTh OTYETHYIO
JIOKYMEHTAI[HIO o pe3ynbTaTam
TECTUPOBAHUS IPHIIOKCHUH

Enbex (ynxnuscey/
ynkuus 2.

Tect paciMaepin OpBIHIAY 1B
yitnecripy/ KoopauHarust BBITOTHEHHS
TECTOBBIX MPOLETYP

Tpynosasi

KochIMmanapp! ceiHay KOHE TecTiey
Mocesenepi  OoibIHIIA HOPMATHUBTIK,
snicremenik matepuangap. Herisri OX
KOHE KOCBIMIITaNap/iaFsl KYMBIC
Herizaepi. Anroputmaep MeH
aBTOMATTap TEOPUSCHIHBIH HETi3zepi.
Juckperti  MatemaTMkKa  HeTi3fepi.
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
OarapaaMaiblK  JkacaKTaMaHBl  JKOHE
6ackamapslH opHatTy). TecT gepekTepiH

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
KOCBIMIIANApJarbl JKYMBIC HETI3Aepi. | TECTUICHETIH  KOCBHIMIIAHBI  JYPbIC
Anroputmaep MeH aBToMarTap | OacTamkel Kyire Tekcepyai Yiluectipy.
TEOPHACHIHBIH  Herizaepi. JIMCKpeTTi | AJTOPUTMHIH OPBIHAATYBIH ayBITKYChI3
MaTemaTuka Herizzmepi. barmapnamanay | yimectipy.  JKyMmbIc — TanchlpMachlH
TPHHIUITEDI. Tecriney | opeiHgay OoWbIHIIA ecem >kacaymbl
TEPMHHOJIOTHSCHI. barmapnamanay | yitectipy/ KoopauHHpOBaTh M3ydeHHs
TiJepi. Tecriney TEXHHUKAChl, | paboyero 3amanusi. KoopauHupoBath




TECTUICYyOiH Heri3ri pexuMaepi TecT

TIOATOTOBKY TECTOBBIX JaHHBIX B

pacimzepin  opelHZAyabl  yilnectipy/ | COOTBETCTBHM C pabOYMM  3aIaHHEM.
HopmarusHsie, Metoauueckue | KoopauHnpoBaTh MOArOTOBKY TECTOBBIX
MaTepHalibl 10 BOIPOCAM HMCIBITAHUA M | IuiatgopM (yCTAaHOBKA OIEPallHOHHOM
TECTHPOBAHUS TNPUIOXKCHUH. OCHOBBI | CHCTEMBI, JIOTIOJIHUTEIIBHOTO
paboret B ocHOBHBIX OC W | mporpaMMHOro oGecredeHust U APYyroro
MPUIIOKEHUSIX. OcCHOBBI Teopuu | mo HeobxomumoctH). KoopauHupoBath
aNropuTMOB U aBTOMaToOB. OCHOBEI | BBIOOD  HHCTPYMEHTOB  IIOJTOTOBKH
JUCKPETHOM MateMaTuku. [IpMHIMIOBI | TECTOBBIX JaHHbIX. KoopIuHupoBaTh
POrpaMMHUPOBaHHUS. TepMuHONOrUs | NMpOBEAEHHE  aHAIM3a  HOJYYCHHBIX
TECTHPOBAHHUSL. SI3bIKH | pe3yJIbTaToB TECTHPOBAHHUS
MIPOrpaMMHUPOBAHMUSI. TexXHUKH | NPUIIOKEHUH. Koopauxuposatb
TECTUPOBAHHS, OCHOBHBIC  PEXHUMBI | NPOBEPKY BCEX KOMITOHEHTOB
TECTHPOBAHHUSL. HopmaTuBHBIE, | HHCTpYMEHTapHs ¥  TECTHPYEMOTO
METO/MYECKHE MaTepHaIbl IO BOIIPOCAM | NPHJIOKEHHUS Ha KOPPEKTHOE HayalbHOE
HCHBITAHUS u TECTUPOBAHMS | COCTOSIHME I Hawala TECTHPOBAHUS.
npuioxeHnid.  OcHoBEI  paboTel B | KoopauHupoBaTh BBITIOJIHEHUE
ocHOBHBIX OC W NPUIOKEHMSAX. | AJIrOpUTMA 0e3 OTKJIOHEHHH.
OcHOBBl ~ Teopun  anroputMoB  u | KoopauHupoBaTh cocTaBieHHE OT4eTa
aBromMaToB.  OCHOBBI ~ JMCKPETHOH | IO BBIIOJHEHMIO pabodvero 3a/[aHust
MaTeMaTHKH. IpuHrumsl
[IPOrpaMMHUPOBAHHUS. Tepmunonorus
TECTUPOBAHMUS. SI3pIKn
MPOrpaMMHUPOBAHMUS. TexHuku
TECTHPOBAHHS, OCHOBHBIC  PEXHMBI
TECTHPOBAHHUS
Enbex ynkuuscoy/ TpynoBas | Konmanbanapasr tectineyniy kyrtinerin | KommanGamapabt TecTiney
yuxnus 3. JKOHE HAKTHl HOTIKENEpIH Tanjay. | alrOpUTMACPiHIH OPBIHAATYBIH
Horwxenepni  Tekcepynmi  yitnectipy | Komnan6anst TEKCepy KaTenepiH | yiuectipy. HakTbl KkoHe KyTileTiH
JKOHE KosganOanap st TecTiiey | OiHary. Karenepnai 0akplIay | HOTIDKENEpIi CaJIBICTBIPYABI YHIIECTIpY.
KaTenepin tipkey/ Koopnunanus | xyiecinaeri Karenepai ty3ery. | KonnmanGanst TEKcepy KaTtenepin
TIPOBEPKH pe3ynbTaToB M peructparmu | Hormkenmepmi  Tecrtrepmi Oackapy | oMHaTymel  yiecTipy. Karenepai
OIMOOK TECTUPOBAHUS TIPUI0KEHUI JKyHeciHe eHrisy. Akaynapibl Oakpuiay | Oakpuiay skydeciHe Karenmepai Tipkeyzi
JKydeciHe akay Typaibl —aKmaparTbl | YHJIECTIpy. Tecrrepai Oackapy
€HTi3y. Komnnanbanst TecTineynmi | xyiecine HOTIKeTep I eHTi3y i
OpBIH/IAY KypaJiiapbl. Kobanay | yitnecripy. Axaynapabl OakpLIay
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,
KOJITaHBLITY opracsl/ Anamms
OXKHIAeMBIX u (bakTHYeCcKuX
pe3yiIbTaToB TECTUPOBAHHS
TIPUIIOKCHUH. Bocnpoussenenue

OMMOOK TECTHPOBAHUS IPHIIOKCHH.
O®ukcupoBaHue OmMUOOK B CHCTEME
oTcIexMBaHHA ~omuOoK. Buecenue
pe3yJbTaTOB B CHCTEMY YIPaBICHUS
TecTamMH. Buecenue wuHpopmanmid o
nedexkre B cuUcTeMy — KOHTpPOJS
nedextoB. VIHCTpyMEHTHI BBIIOJIHEHUS
TECTUPOBAHUS TNPHIOKCHUH. TeXHUKH
IIPOEKTUPOBAHUSA U KOMOUHATOPHUKH

OpbIHAAIFaH  KYMBIC
Typasbl ecenTi
KoopauaupoBaTh
aJITOPUTMOB
TIPUIIOKEHUH.
CpaBHEHHE

TarchIPMachl

Tekcepy/
BBITIOJTHEHHUE
TECTUPOBAHUS

Koopaunuposats
(axTHueckoro "
0XKH]AEMOT0 pe3yNbTaToB.
Koopzaunuposatsb BOCTIPOHM3BE/ICHIE
OMmMOOK TECTHPOBAHMS IPHIIOKEHHUI.
Koopaunuposats (ukcupoBaHue
omuboK  cHUcTeMe OTCIICKUBAHUS
ommbok. KoopauHHpOBaTE BHECEHHE
pe3y/ibTaToB B CHCTEMY YIPABICHUS
Tectamu. KoopauHmpoBaTh BHeceHHE
uHpOpMAIMK O Ae(eKTe B CHCTEMY
KoHTponsl nedexkToB (0a3ax JaHHBIX).
IlpoBepka _oOT4eTa O  BBIIOJIHEHHOM




TECTOB. Turst Je(eKToB, ux | paboueM 3aJaHUH
KIaccupuKams u CTATHCTHKA
BO3HMKHOBEGHMS. Buabl ¥  TeXHHKH
TecTupoBaHus  npuioxenud. Cpena
[IPHMEHCHUS paspabaTeiBaeMOro
PHIIOKEHUS
Endex $ynknuscoy/ Tpynosas | KonmanGamapasl Tectineyni cbHaK | barmapmamaibik jkacaKTaMaHBI TeCTLIEy
dynkuus 4. MBICAIIaPBIHBIH Typuiepi. | KesiHze TYBIH/AFaH aKayJapasl
Konnmanbanapast TecTiley | DKBHBQJICHTTIK CBHIHBINTAP, CaHAApAbl | TanaaHsi3. KochMInazapapl TecTiIeyaiy
crparermsicblH  d3ipiey/  PaspaGorTka | cajibICTBIpYy ONEpauusuiapblH TecTiney, | asKrairy KOHE corTi 6oy
CTpaTerny TECTUPOBAHUS IPHIIOKCHHI KoJgaHOabl  GarmapiaaMalblk  KOATHI | KPHTEpHIlIepiH QHBIKTAHBI3.
KaMmTy. Konnanbans tectiney | KonmanGamapapl TecTiiiey TeXHHKACHIH
TepEeHIIriHIH KaMTy KOpCeTKilTepi. | TaHmaHbi3. TecTiieHeTiH KoygaHOaIbI
KocbiMmanapast TecTiiey | MOAYIbAEPAIH (DYHKIHOHAIIBIFG! YIIiH
CeHIMITIrHIH ocy MOJenbIepi. | TecTieyneri Toyekennepai aHbIKTay.
Tectrepain eMipItik wiki. | KommanGamapnsl Tectiney Toyekenaepid
Axaynap/ipiH TYpIiepi, onapzbiH | tanmay. Kompanba MoxynbaepiH chlHAy
KIKTEIyl JKOHE naiiga Oonmy | ymin eHOEK IIBIFBIHIAPBIH Oarasay.
CTaTHCTUKACHI.  ABBIK-TydiK  JkoHe | JKeke Momyipaepai Tectiney — yumiiH
[IPOLIECC TOYEKENAEPiH aHBIKTAay JKOHE | KaXCTTI  ammapaTThlK-OaraapiiaMalibik

Garamay omictepi. Toyekemmepai Koca

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

TOOBIHAAFBI penaepAi Oemy omicTepi.
Konnanbanap/s! TecTijiey canachlHIarbl
crangaprrap. KocsiMinanaps! Tectiney

K0OaCkIH Gackapy  omictemerepi.
Konnganbanapast TecTiey
TEPMHUHOJIOTHSCHIL. Konganbanapast

TECTUICYIIH TEXHOJOTHSIIBIK TPOLECI.
KoceIMmanapae! TecTiney Typriepi xkoHe
omapasl  Kosjady tocingepi/  Turmbl
TECTOBBIX ~ NPHUMEPOB  TECTUPOBAHMS
MIPUIIOKEHHH. Knaccer
9KBHUBAJICHTHOCTH, TECTUPOBAHUE
onepanuii CpaBHEHHsI YHCE, TOKPBITHE
MPOTPaMMHOT0  KOJa  IPIJIOKSHHH.
Mertpuku MOKPBITUS TIIyOUHBI
TECTUPOBAHUS NpUIOKeHUH. Moaenu
pocta  HAaIEXHOCTH  TECTHPOBAHUS
TIPUIIOKCHUH. JKu3HeHHbIH IUKIT
TECTOB. Tumbr nedexTos, ux
KJIaccu(puKanys " CTaTUCTHKA
BO3HHMKHOBEHHMSI. METObI ONpe/ieNIeHUs
M OLEHKH MPOIYKTOBBIX U MPOLECCHBIX
pHUCKOB. MeTOmbl OLEHKH TPYAO3aTpaT

KemeHai Tanaane3d. KompanOanapasiy
KQKETTI CBIHAK OPTAChIH AHBIKTAHBI3.
Kocsmmanapsg JKeKelereH
MOAYJbAEPIH  TecTinmey  OoibIHIIA
JKYMBICTApABIH KE3EKTUIIH aHBIKTAY.
TapnmaHpI3 KodgaHOAmapIbl — TecTiley
Typaepi. KommanGamapasr — tectiiey
CUIIaTTaMaChlHA COMKEC (PyHKIMOHANIbI
ajfiMakTap YVIIIH TeCTTep >XHBIHTBIFBIH
naiibiHaanb3.  KonpanOGanapael THiMIi
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 THIMIL
TECTiNey i KaMTaMachkl3 eTeTiH Kipic
JKOHE ILUBIFBIC JEPEKTep MOHJIEPiHiH
KpUTEpHUiiiepin Garanay/
AHamm3upoBath J1e(eKTHl, BO3HHKIINE
npu TtectupoBanuu [10. Omnpenenuth
KPUTEPUH 3aBEPIICHHS M YCIELIIHOCTH
TECTHPOBaHUs NPHIOXKeHUi. Brionupars
TEXHUKY TECTHPOBAHMS IPIIOKEHHH.
Ornpeensith PUCKH B TECTHPOBAHHUH ISt
(yHKIMOHANIA TECTHPYEMBIX MOJYJIIeH

Ha TECTUpPOBaHUE TPUIOKCHUHN, | MPUIOKEHUH. AHAIN3UPOBaTh PHCKU
BKJTIOUAst pHUCKH. MeToauku | TECTHPOBAHUS TIPUIIOKECHUH.
pacnpenenenus poneii B komanzae | OueHuBath TPYy03aTpaThl Ha
TECTUPOBAHHUS MPUIIOKCHUH. | TECTUpOBaHME MOMIYyJNEH NPUIOKECHUH.
Crannmaptbl B 00nacTu TecTHpoBaHUS | BriOupatsb HEOOXOAUMBIN
MIPUIIOKEHUH. Merojonorun | annapaTHONPOrpaMMHBIH KOMIUIEKC,
YIOpaBICHHUS IPOEKTOM TECTUPOBAHHUA | AJIA MIPOBEICHUS TECTHPOBAHHUS
TIPHJIOKCHUH. TepmuHONOTHs | OTHEIBHBIX  Moayjded.  Omnpenensith




TECTHPOBAHUS HPHIIOKEHHUI.
TexHoMOTHUECKUI nporecc
TECTUPOBAHUA  NPWIOKEHUH.  Buubl

TECTUPOBAHUA npnnox(eﬂuﬁ " I1OAX0bI
K X IPUMEHECHUIO

HEOOXOZMMOE  TECTOBOE  OKPYIKEHHE
MIPUIIOKEHUM. Omnpenemsits
I0CJIEZIOBATENLHOCTD MPOBEJICHUS

paboT IO TECTUPOBAHUIO OTHENBHBIX
MopyJeil npuIoKeHui. Br1OupaTs BUIbI

TECTUPOBAHUS TIPUIIOKEHUH.
ITogroraBnuBaTh HaOOp TECTOB s
(DyHKIHOHAIBHBIX 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,
00eCIeunBaIONIHNX a¢dexTuBHOE
TECTUPOBaHUE NPUIOKeHUH. OLeHUBaTh
CPOKHM  BBIIOJIHEHHS  TECTHPOBAHUS
OTIEIBHBIX MOJyJICH. OrneHuBaTh
KPUTCPUH  BXOJHBIX U  BBIXOJHBIX
3HAYCHHH J@HHBIX, O00ECIECYMBAOIINX
a¢dexTuBHOE TECTHPOBaHHUE
MPHIOKCHU I
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CooTHeceHHe pe3yJILTATOB 00yUeHHs 110 00pa3oBaTe/IbHOM nporpamme «6B06104 Computer sciencex»
¢ [IpodeccnonanbubiM cTangapTOM «CONPOBOKIEHHE POTPAMMHOI0 00ecredeHus»

KO9CIBHU KAPTACBI: «barmapjamMajibiK KaMTamMachi3 eTyai cyemesaey skoHinaeri Maman», CBI 6 nenreiii — bakajnaspuar
KAPTOYKA IMPO®ECCHUMU: «CnemuajucT Mo CONPOBOXKICHHIO NporpaMMHoro obdecneuenmus», «UKT aymmrop» 6 ypoBenr OPK —

bakanaspuar
KC endex pymenusiapry/ - Biaikriaik, naFasuiap/ Jlnunoctubie komnerenuuu (IIC) / Kexe
ON Tpynosblie pynkuuu IC Biaim / 3nanus .
‘YMeHus1, HABBIKH Ky3bIpetTijikTep (KC)
ON10 En Tmimagli koHe wHHOBauMsUIBIK | Enbfex pynxnuscey/ TpynoBass | AHTHBHUDPYCTBIK OarmapnamanslK | Barmapmamanslk  oxacakramanel  okoro | Jlormkamelk oiimay. Offnay bIH HKEMJILIITI.
mIenriMaepai TaHaay YIIiH KypAeni TeXHUKaiublK | (pynkmus 1. kacakrama. Kasipri Oarmaprmamanay | )koHe KaimblHa —Kentipy — Ooiipiamia | Yiieimaacteipy. Llsrapmanisuibik. Kapsiv-
JKOHE aKIapaTThIK MiHJeTTep i tannay | barmapmamanslk emimui Oakpinay skoHe | Tinpmepi. JKammaii Kel3MeT KkepceTy | Tammay okyprisy. Bupycran koprayael | KareiHac. OKy MyMkinairi. 3eitin. Toprim.
JlaFibLIapbIHa e 00Iy. KaTenepai  aHBIKTay/  MOHHMTOPHMHI | Teopuschl. 3aMaHayH OarIapiaMaiblK | OpHATHIHBI3. barmapnamansik | Illemrim  xabpuimaynmarsr — Toyencismik/
MIPOrPaMMHOTO MpoJyKTa u | KochiMImamapapl  Oimy. Jlepekkopabl | jKacaKTaMaHbIH cenimziniri | Jloruaeckoe MBIIJICHHE. T'ubxoctsb
PO10 meTs HaBBIKM aHANIN3a CIOXKHBIX oOHapy)XeHHEe OIHO0K Oackapy  kydenmepi.  Onepamysuiblk | MOceJeNepiH INemiHi3. barmapnamansK | MBIIIICHHS. OpraHu30BaHHOCTS.
TEeXHUYECKUX U HH(DOPMAIOHHBIX 3324 IS 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 SI3BIKH | KbI3MET  KepceTy.  barmapimamanslk | J{MCIMIUTMHHPOBaHHOCTS.
MIPOrPaMMHUPOBAHHSI. Teoputo | KamraMacel3 eTyHiH kyMbic icTey | CaMOCTOSTENBEHOCTH B IPHHSTHH PEIICHUS.
MaccoBoro  oOcChmy)XKHBaHWs. 3HaHHE | Maceienepi OoiibiHmia keHec 6epy. Ecki | Jlorukanbik oitmay. OinayablH HKEMILTIII.
COBPEMEHHBIX IPOrpaMMHBIX | OaraapiaMalIbIK KacakTaMalaH | Yiipimaacteipy. llIsrapmanibuibik. Kapsiv-
npuioKeHui. CHCTEMBl  yNPABICHHs | APTHIKIUBUIBIFBIH  JONEIACH —OTBIPENL, | warpigac, Oky Mymkinmiri. 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.
ITpoBOAUTL aHaNM3 1O ycTpaHeHHIo u | KpeaTtmBHOCTS. KomMyHnKabensHOCTS.
BOCCTaHOBIIEHHIO ~ paboTocrnocoOHocTH | OGy4aeMOCTb. BHUMATENBHOCTD.

MIPOrpaMMHOTO obecrieueHusl.
YcraHOBUTH 3aIUTy OT BUpyca. Pemarh
BOIPOCHI HaJIe)KHOCTH paboTsI
MIPOrpaMMHOTO obecrieyeHus.
O0CITyKHBaTh 6asbl JIaHHBIX
IIPOrPaMMHOTO o0ecIIeueHusI.
OOcnyxuBath  (haiiJIoBbIE  CHCTEMBI.
KoHncynbTHpoBaTh o BOIIPOCAaM
(DYHKIMOHUPOBAHUS MIPOrPaMMHOTO

obecriedyenus. [IpOBOIMTH aHANM3 110
OMpEJICNICHNI0 TIPEHMYIIECTBA HOBOTO
IIPOrPaMMHOTO obecreueHus c
JIOKa3aTeJILCTBOM €ro IPEeBOCXOCTBA OT
CTaporo MpOrpamMMHOr0 OOECTICUCHHMSI.
CocCTaBisiTh OTYET MO IIPOBEJCHHOMY
QHAJIM3Y POTPAMMHOTO 00ECICYCHHS

Endex dynxuuscey/ Tpynosas | barnapnamainbik acaKTaMaHbIH | barnapramanslK eHiMre apHaiFaH jKaHa
dynkmms 2. eMipiIiK KT, barnapnamanay, | Hemece KOCBIMIIIA TEXHUKAJIBIK
Barmapnamanblk  KamMTamachl3 €Tyl | MoIiMeTTep TUNTEPI MEH | TamchlpMara coiikec JKEKe

HI/ICHI/IHHI/IHI/IPOBaHHOCTL.
CaMOCTOSITEIIEHOCTD B TIPUHATHHU PECIICHUS.




JKAHFBIPTyFa  KaTbicy/  YuyacTHe B | KYpbUIBIMIAphL. barnapinamanblk | TarceipmManapabl IICIIIHI3.
MO/ICPHH3ALH MPOrPaMMHOTO | JKacaKTaMaHBIH apXHTEeKTypacsl MeH | OyHKIMOHAIIBUIBIKTHI KEHEHTy HeMmece
obecrieueHus (YHKIHOHAIIIBIFBI. OrnepauusuiblK | OarzapiamMaibik JKacaKTaMaHbIH
Kyienepmin — KypbUlbiMbl.  JKoOanay | cumarTamanapbiH JKakcapTy
KBI3METIHIH Heri3zaepi JKOHE | TpolexypajapblH OpBIHIAHBI3.
OarmapiaaManblk  KaMTaMachi3 eryniH | Tamcelpbic OepyIuiHiH MalluHalIapbIHAA
OMIpITiK LHUKJTiHIH (dazanappl. | OarmapraMaiblk —~ KamMTaMachld €Tyl
Barmapiamanblk — KamMTamachls  eTydi | (yHKIMOHAJIIBIK cyiiemenneynai
cyileMenaey JKOHIHIEr XalblKapajblK | Kyprisy. barmapiamanslk kacakTama
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 TYpOe
(byHKLIHOHABHBIE BO3MOXXHOCTH | cyilemenzey. (>xaHapry, KopFay,
MPOrPaMMHOT0 oOecrieueHus. | JKaHapry) naiananyaas
CTpyKTypy ONEpalMOHHBIX CHCTEM. | IIbIFapburraHra Jeifin. barmapiamansik
OCHOBBI IIPOCKTHOH AEATENBHOCTH 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
3aJaHMEM Ha MPOTPAMMHOE H3/IEIIHE.
BBINONHATE  NIPOLIEAYPHI  PACIIHPEHHS
(DYHKIMOHAIBHBIX BO3MOXKHOCTEH WIN
yIIydIIeHUe XapaKTEePUCTHK
MIPOrpaMMHOTO obecrieyeHus.
IpoBoauTs (byHKIHOHATBEHOE
CONPOBOXKICHUE IIPOrPaMMHOTO
obecrieueHHs: Ha MalllMHAX 3aKa3uMKa.
HcnpaBnste NporpamMMHbIE OMIMOKH B
(aiimax HPOTPaMMHOTO OOecIIeYEeHHSI.
BoccranaBnmuBate  paboTy — mamsTH,
(hailnoB,  PEerucTpUpOBaTH  OUIMOKH.
ITpon3BoUTH CHCTEMaTHIEeCKOe
CONPOBOXKICHUE IIPOTPaMMHOTO
obecrieueHusi. (OOHOBJIATH, 3aIIMILATE,
MOJICpHH3UPOBaTh) 1O BBIBOJA W3
skcruryatanmn.  Ciexute 3a paboToif
[POrPaMMHOTO  OOecreyeHus, AenaTh
3aMETKH W BBIHOCUTBH HPEIJIOKEHUs 110
YCOBEpIICHCTBOBAHUIO ~ MeECTa,  IJie
CHCTEMATHYECKH 0OHAPYKUBAIOTCS
KOH(JIMKTBI
Enbex pynkuuscsy/ Tpynosas | XXoOGanbiH eMipiaik nukmi OoiblHIIA. | AT  ayauTiH  Kyprisy  OoibiHma | JlorukansiK oifnay. OiyayablH MKEMIUTITI.
yukuus 1. XKobGansl icke acwlpy omictepi. AyauT | MiHAeTTepAi kocmapiay. AyautreH | Yibimpacteipy. llbrrapmamsiibik. Kapeiv-
AKnapatThIK KyHenepre, | Kyprisy omicrepi. JXKoOaHbIH camacelH | eTkisy  ymiH  OusHec-mporectepai | KaTeiHac. OKy mymkingiri. 3eifin. Hemrim
wiaTgopmanapra JKoHE ONEpalMsIIbIK | Oaranay >KeHIHAEr! XaJbIKapajblK jkoHe | OemiHi3. KommanbicTarel  kyitenepni | KaObuinayaarsl Toyencizaix. Jomnmik.
pacimaepre ayJuT JKyprizy/ | pecmyOnuKanbik CTAaHIapTTap. | aBTOMATTAHIBIPYABl Jkakcapry vyurn | JKayamkepurimik. Bacrama/  Jlormaeckoe
IIpoBenenue aynura HHGOPMALMOHHBIX | AKIApaTThIK xKyHenepai a3ipyiey | maiimanaHyIIBUIapABIH TaJIANTapbIH, | MBIIIICHHE. I'nbkocth MBILUTCHHUS.
cucteM, IUIaTGOpPM M OINEPALMOHHBIX | omicTepi MeH omictepi. JKoOamapmaH | mpoueaypaiapblH >koHE Mocenenepid | OpraHu30BaHHOCTb. KpeaTuBHOCTB.
npoueayp icke acplpy npuHumunrtepi. Cyx0Oar | aHplkray  ymiH  Ttangay  ouicrepin | KoMMyHHKaOelIbHOCTb. O0y4yaeMoCTb.




KYprizy omicrepi/ JKusHeHHOro nuKiIa
mpoekrta I10. MertonoB peanusanuu
rnpoekra. MeTo/bl NPOBEJICHUs ayaAuTa.
MexayHapoaHble U pecryOiInKaHCKue
CTaHIApTBl 1O  OLEHKE  KadecTBa
MpOEeKTa. Mero bt u MIPUEMBI
pa3paboTKi MHGOPMAIUOHHBIX CHCTEM
1O. Ilpunnumner peamuzamuu  UT
MIPOEKTOB. Mertobl MPOBEICHUS
HUHTEPBBIO.

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

aHbpIKTaHb3. KommproTepinik kyiienep
JKYMBICBIHBIH, CallaChIH KaMTaMachl3 €Ty

TYPFBICBIHAH KbI3METKepJIepPMEH,
GaciisuiapMer cyxbar Kyprizy/
[lnaHupoBaTh 3a7a4l MO TMPOBEICHHUIO
UT-aynuta. Brigenuts OusHec-

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

Enoex pynkuuscsy/ Tpynosas
(ynxnus 2.

¥YitpiM yurin Toyeken TyproicbiHaH AKT
UHQPaKypbUIbIMBIH Oaranay / OueHka
nappactpykrypsl KT ¢ Touku 3peHus

pHCKa JUIs OpraHU3aLul

Pykcar eTifreH KaTemiKTepaiH TypJepi,
KYTUICTIH — KayilCi3[ik  Toyekenzmepi.
Cananan HOPMAaTHBTIK-KYKBIKTBIK
aktinep. JKoGaHbIH ammapaTThlK >KOHE
OarapramMalbIK ’KacaKTaMachl.
XKobanan inecne kyxarrap./ Bumsl
JOMYCTHMBIX ~ OIMIMOOK,  0XKHIAEeMBIX
pucKoB 110 6e3omacHocTH. HopmaTuBHO-

MpaBOBbIE AKTBHI uT chepsl.
AnnapatHsle u HpOrpaMMHbIC
obecrieueHnst  mpoekTa.  JIOKyMEeHTHI

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
KOJJaHBbIHBI3.  TmiMci3 — Tamamrapibl
OackapynaH (Gold-plating)xeiiin
KaTelep/i IIenry XOCHapblH KapacThIpy
sKoHe skacay/ IIpoBOIUTH ayauTOpCKHE
npouenypbl.  BBISBISITE  pHCKH  H
ommOKK B mpouecce peanusauun UT-
MIPOEKTA. CocraBnsThb MPOTHO3
JIOITYCTHMBIX OIIMGoK u HE
s dexTuBHOE HCIIONB30BaHKE
METO/I0JIOTHiI MPOEKTHOTO YHPABIICHHUS.
IpesycMOTpeTh U COCTABISTH IUIAH 110
peLeHuo ournboK nocie
He3(h(HEeKTUBHOTO yIpaBiIeHHs.
tpebosanusmu (Gold-plating)

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




«6B06104 Computer science» dimim 6epy 6araapjamMachl 60 bIHIIA OKBITY HOTHKeJIePiHiH
«JIeKTPOHUKAHBI TEXHUKAJIBIK 1J1€CTIPY» KICi0OM CTAHIAPTHIMEH apaKATbhIHACHI

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

K9CIBHU 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 ¢pyHkumsiapsl/
Tpynossle ¢pynknun I1C

Binim / 3nanust

Biaikrinik, narabuiap/
‘YMeHus1, HABBIKH

JInunoctabie komnerenuun (IC) / Keke
Ky3biperTinikrep (KC)

ON6 Enaipinren KypbuFbUIap/bI JKacay YIIiH
MHUKPOKOHTPOJUIEPIIEP MEH
MHKPOIIPOLIECCOpIIap IbI HXKO00aIay sKoHe
Oarjapiaamanay

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

ON9 Tannanran OarbITKa OailJIaHBICTBI KOCBIMILIA
OlmiM MeH IarpuIapibl TaHIAH JKOHE KOJIaHa

Oiy.
PO9 Ymerb BbIOMpATh U T[PUMEHATH
JONOJIHATENbHBIE ~ 3HAHWA W HAaBBIKH B

3aBUCUMOCTH OT BbIﬁpaHHOl"O HampaBJICHUA.

Enoex pynkuuscsy/ TpynoBas
(ynxnus 1.

DIeKTPOH/BIK armaparypaHsl
naiianany/ DKcrutyaTanus

3JIEKTPOHHOI anmnapaTypsl

ONeKTPOHABIK almapaTypaHblH KYpAewi
(YHKIMOHAIIIBIK TOpAINTAPbIH
naiifanany TeOpUsCHl MEH IPaKTUKACHL.

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

KYPAacThIpy JKOHE MOHTaX[Ay Tociluepi.
DIEeKTPOHBIK aNMapaTypaHblH Kypaesni
(GYHKIMOHAIBIK TOpANTapblH CaKTay

DIIEKTPOHABIK almapaTypaHblH KypJaei
(DYHKIHMOHAJIIBIK TOpanrapblHa
TEXHHUKAJIBIK KbI3MET KopceTy OoibIHIIA
Haiijanany Ky»XaTTaMachIMEH JKyMbIC
icTey. DIEKTPOHIBIK aIlapaTypaHbIH
Kypaesi (yHKIHOHAIABIK TOPANTaPbIH
MOHTaX/ay. DIEKTPOH/IBIK
anmnapaTypaHblH Kypzemi
(YHKIMOHAIBIK TOPANTapblH JKUHAY.
DIEKTPOHABIK almapaTypaHblH KypJei
(DYHKIHMOHAJIIBIK TOpaNTapbIHBIH
TeXHUKAJbIK  Kaii-KyiliH  Oararay.
DIEKTPOHABIK almapaTypaHblH KypJei
(DYHKIMOHAIABIK TOPANTapblH peTTey
YIIiH ejmey >KaOABIFbIH Maiiianany.
DJEKTPOHIBIK anmapaTypaHblH Kypaesi

mapTTaphl. DNeKTpoHBIK | (QyHKIMOHAIIBIK TOpanTapbIH
anmapatypaHbIH KYpAeni | KypacTepy JKOHE MOHTaxJay YIIiH
(byHKIHOHATIBIK TOpaNTapblH | MaMaHJaH/bIPbIIFaH JKAOABIKTHI
KOHCepBalusiay omicTepi. | maiimamany. ONEeKTPOHIBIK
DIEeKTPOH/BIK aNMapaTypaHblH KYpIei | ammapaTypaHblq Kypaeni
(byHKIHOHATIBIK TOpanTapblH | (YHKIMOHAIBIK TOpanTapblHa
TaceIMaljayra JaWbIHAAy ~TOCIIIEpi. | TEeXHMKaIbIK KBI3MET KepceTy
EcenTey TeXHHKAaChIH KOJIIaHA OTBIPBIT | MEP3iMiHAE  JKYMCalaTblH  KOCAJIKbI
eJIIIeY HOTIDKENEPIH OHAeY oicTepi. | OeimiexTep JKUBIHTHIFIHBIH,
OpbIHATATBIH ~ XKYMBIC ~ KONEMIHJETi | KypammaplblH, Kepek-Kapakrap MeH
euiey JKa0IBIFBIHBIH, JKYMBIC | MaTepHaJIAapIbIH Ti3iMAEMECIH jKacay.
NPHHIUOTEP], KYPBUIBIMBI, TEXHUKAIBIK | DIEKTPOH/BIK 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 ~ NPUHIOHUOTEPi,  KYPBUIBIMBL, | (DYHKIMOHAJIIBIK TOpAaNTapbIHBIH
TEXHHKaJbIK MYMKiHAiKTepi. EHOEKTI | 31€MEHTTEepiH ayBICTBIPYIBI IKYprizy.
KOpFay, opT, OHEpKACIiNTIK, | MamaHIaHIBIPbUFaH JKaOIBIKTHI
9KOJIOTUSUIBIK KayINCI3[IK JKOHE JJIEKTp | HaljanaHa  OTBIPBIN,  JJIEKTPOHJBIK
Kayincizairi Tamanrtapsl. JKyMbIcTapipl | anmapaTypaHbIH Kypaerni
OpBIH/IAY Ke3iHIe KayinTi )KoHE 3USHIBI | (YHKIMOHAIIBIK TOpanTapbIHbIH
oHuipicTik _dakTopnap. JKyMbICTapapl | BIeMEHTTEPiH JIOHEKepIIey JKOHE

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
OesIeKTep, Kypaigap MeH Kepek-
KapakTap JKUBIHTBIFBIHBIH
BEJIOMOCTAapblH  YCTay. OJIEKTPOH/BIK
anmaparypaHbIH KOCAJIKBI
OeumeKTepiHig HOMEHKJIaTyPachlH
XOHE OJapAbl HaiianaHy Ke3eHiHe
JNIEKTPOH/IBIK AallapaTypaHblH KYpAei
(byHKIMOHATIBIK TOpAITapbIHBIH
HOpMaJIaHAaTBIH CaHbIHA )KYMCaJaTbIH
OJIap/IbIH CaHBIH KAMTHTHIH KYy)XXaTTap.
Mateprangap HOMEHKJIATYPachH JKOHE
onapbl naiianaHy Ke3eHiHe
JNIEKTPOH/IBIK AallllapaTypaHblH KYpAeT
(byHKIMOHAIIBIK TOpAITapbIHBIH
HOpMaJlaHFaH  CaHbIHA  )KYMCaJaTbIH
OJIap/IbIH CaHBIH KAMTHTBIH Ky)XKarTap.
DIEeKTPOH/BIK allapaTypaHblH Kypaeni
(YHKUHOHAJIBIK TOPANTapblH JKOHICY
KYMBICTApbIH  XKYpridyre  apHajraH
KOCAJKbl OeJIIeKTepai, Kypajaap/sl,
KepeK-KapakTap MEH MaTepHaiap/ibl
cakray maprtrapsl. Heke Typiepi xoHe
OHBIH alJblH aiy »xoimapsl. JKapHama
JKYMBICTAPBIH JKYPri3y TOPTIOI.
ONeKTPOHABIK anmapaTypaHblH KypAemi
(byHKIMOHAIIBIK TOpamnTapbiH
naiiianany KesiHe TYBIHAAFaH
aKayJapJbsl IMarHOCTUKAllay oicTepi.
DIEeKTPOH/IBIK allapaTypaHblH Kypaerni

(byHKIMOHAIBIK TOpANTAPbIH
naiinanany Ke3iHzne TYbIHJaFaH
aKayJapJsl JKOIO oxicrepi.

DIEeKTPOHBIK almapaTypaHblH Kypaesni

(byHKIHOHATIBIK TOpanTapbiH
KYpacTheIpy HKOHE MOHTaXay
KE€3eKTIJIri. ONeKTPOHABIK
anmapaTypaHblH Kypaemi
(YHKIIOHAIIIBIK TOpaNTapbIHBIH
3NIEMEHTTEPiH JIOHEKepiey HPOLECiHIH
peTTiiri. DIEKTPOHBIK
anmaparypaHbIH Kypaeni
(YHKIVOHAIIBIK TOpaNTapbIHBIH
JNMEMEHTTEPIH  MHKPO  JSHEKepiey
nponecinig  perrimiri.  J{oHekepney

XaOIBIFBIHBIH TYpPJIEPi, CHIIaTTaMalIapsl,
KOJNaHy cajlanapbl JKoHE maiijjajiaHy
epexenepi. Mukpo JIOHEKepIIey
KaOIbIFBIHBIH TYPJIEPi, CUIIATTaMaapsl,
KOJNaHy cajlanapbl JKOHE maiijajiaHy

epexenepi.  JKympic  mpuHOMITEpI,
KYpBUIFBICHI,  OaKpuiay-eymey SKoHE
JMATHOCTHKAJIBIK a0 IBIKTHIH

JIoHEKepIIey. MamaHaHIBIPBIFaH
JKaOIBIKTHI naiiganana OTBIPBII,
3JIEKTPOH/IBIK alllapaTypaHblH Kypaei
(YHKIMOHAIBIK TOpanTapsl
JJIeMEeHTTEepiHIH KOPBITHIHIbLITAPBIH
KalHAaTBIHbI3 JKOHE MHKPO
JIOHEKEPJICHI3. DIeKTPOH/IBIK
anmaparypaHblH Kypaeni
(YHKIMOHAIBIK TOpamnTapblHa
naitanany Ke3iHje TYBIHAFaH
aKayyap/bl KO YILIIH KaXETTi KeHICY
BEJJOMOCTApBI MEH JKapHaMaJIbIK
aKTiIepai Kacay. DIIeKTPOH/IBIK
ammaparypara  TEXHHKQJIBIK  KbI3MET
KepceTy GoiibIHIIIA naiianany
KyKaTTaMachIMEH JKYMBIC icrey.
DIIEKTPOHABIK KaOJBIKTHl OPHATHIHBI3.
DIEKTPOHABIK anmnapartypaHblH
TEXHUKAJIBIK Kal-Ky#iH
JIMarHOCTHKaJIay JKOHE Oaraiay.
DIeKTPOHABIK JKAOIBIKTH OamrTay YIIiH
eyey  KaOABIFBIH  MaiialaHbIHBI3.
DIeKTPOHMIBIK anmaparypaHblH
TeXHUKAJBIK JKal-KyHiH OaKpuiay YIIiH
eJey KYpaJapbH naitganany.
DIIEKTPOHBIK arnmapartypara
TEXHHKAJIBIK KBI3MET KepceTy
Mep3iMiHIEe  JKYMCANAaThlH  KOCAJKbI
OeumexTep, Kypaiiap, Kepek-xapakrap
MEH  MaTepHaniap  IKUBIHTBIFBIHBIH
Ti3iMAEMECIH  Kacay. OIEKTPOHJBIK
anmapatypaHblH — JKYMBIC — JKaFJaibIH
KaMTaMachl3 €Ty JKdHE KalIbIHA KeNTipy
OoMbIHIIA  MPOGUIAKTUKAIBIK  JKIHE
KOHJIEy  JKYMBICTAphIH  IKYpTi3yni
sKocnapiay. ODJEKTPOHJBIK KaOIbIKTHI
naitjanany Ke3iHje TyBIHAAFaH
aKayJIapJbl JHarHOCTHKAJAY KOHE JKOIO
YIIiH ~ KaOABIKTHI  TIaii/laJTaHBIHBI3.
DNEKTPOHABIK anmapartypaHblH
TOpanTapbl MeH JJIEMEHTTepiH
AYBICTBIPYIBI XKYpri3y. Kenney
JKYMBICTApbIH ~ KYPTi3T€HHEH  KeHiH
9NIEKTPOH/IBIK aIIapaTypaHbIH IKYMBIC
icreyin TEKCcepy. ONEKTPOH/IBIK
ammapatypaja — HaiijamaHy  KesiHge
TYBIHIAFaH aKayJapAbl JKOIO  YIIiH
Ka)XETTi JKOHJEYy Ti3iMIeMeNepiH JKoHe
JKapHaMaJIbIK aKkTinepai Kacay/
PaGorats c 9KCILTyaTallHOHHOH
JOKYMEHTalueil [0  TEXHHYECKOMY
00CITy)KHBaHHIO CIIOJKHBIX
(YHKIMOHAIBHBIX y3JI0B 3JIEKTPOHHON
anmapatypsl. MOHTHPOBATh CIIOXHBIE
()YHKIMOHAIBHBIC Y376l 3ICKTPOHHOM




TEXHUKAJBIK MYMKIiHAIKTEPI.
JKyMbIcTapab! 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,
9KOJIOTHSUTBIK KAYIICI3/IK JKOHE DJIEKTP
Kayinci3airi Tanantapbl. DJIEKTPOHIBIK
KaOIBIKTBI MafiaaHy TEOPHACH MEH
MPAKTUKACHI. Maiinanany
KYKaTTapbIHBIH TYPJIEpi MEH Ma3MyHBbI.
DNEeKTPOHABIK arnmaparypaHsl

nmaiananyra Oepy OKeHiHzeri  ic-
nrapanapabiH MasMyHbBI. DJIEKTPOHIBIK
JKaOIbIKTBI Garnray TociIAepi.
DIEeKTPOHIBIK anmapaTypaHbl
MOHT@XAQy Tocinmepi. DIEKTPOHIBIK
anmaparypaHsl TaiIanany bl
TEXHUKAJBIK KAMTAMAChI3 €Ty SIiCTepi.
DIEeKTPOHIBIK anmnapaTypaHbIH
TEXHHUKAJIBIK JKal-KyiiH

MOHHTOPHHIJICY JKOHE JHATHOCTHKANIAY
omicTepi. DNEKTPOHIBIK AanmapaTypaHbl

ai/[ananyasl METPOJIOTHSIIBIK
KaMTaMachi3 eTy omictepi.
ONEeKTPOHABIK ~AalIapaTrypaHbl CakTay
LIapTTaphI. DIEKTPOH/IBIK
anmaparypaHsl KOHCepBalusiiay
anictepi. DNEKTPOHIBIK anmnaparypaHbl
TackMaljayra JalblHOay —TOCUIIepi.

EcenTey TEeXHHKACBHIH KOJIIaHA OTBHIPBII
eJIIEYy HOTIDKETIEPIH OHAeY oicTepi.
OpBIHOATATEIH  XKYMBIC — KeJEMiHJeri
eJiiey JKaOIBIF BIHBIH KYMBIC
MPHHIUOTEP], KYPBUIBIMBI, TEXHUKAIIBIK
MYMKIiHAIKTEpI. OIEKTPOHIBIK
anmapaTypaHblH ~— TEXHHMKAJIbIK  JKai-
KY#iH Gakpulay KypalJapbIHbIH JKYMBIC
MIPUHIANTEP], KYPBUIBICH], TEXHUKAJIBIK
MyMKiHzmikTepi. EHOekTi Kopray, epr,
OHEPKACINTIK, YKOJOTHSIBIK KayiNCi3aiK
HKOHE DJIEKTp KayilCi3firi TamanTapsl.

ammaparypsl.  CoOWpaTh  CIIOJKHBIC
(yHKIMOHANBHBIE Y376l  IEKTPOHHON
anmapatypsl. OLEHHMBaTh TEXHHYECKOE
COCTOSIHHE CIIOXKHBIX (DYHKLIMOHAIBHBIX
y370B  DJEKTPOHHOW  ammapaTypsl.
Hcnons3oBath U3MEpPHUTEIBHOE
obopyJoBaHHe Ul PEryJIMPOBKH
CIIOXHBIX  (YHKIMOHAIBHBIX  Yy3JIOB
JIEKTPOHHOM anmapaTypsl.
Hcnonp3oBaTh  CHEMHUAIN3MPOBAHHOE
obopynoBaHue 11 COOPKM M MOHTaka
CIIOKHBIX  (DYHKI[MOHAJIBHBIX  y3JIOB
JIEKTPOHHOM ammaparypbl. COCTaBIATh
BEJJOMOCTH  KOMIIIEKTOB  3allacHBIX
yacTe, HMHCTPYMEHTOB,
IPUHAUISKHOCTEH M MaTepualioB,
PacXoJyeMbIX 3a CPOK TEXHHYECKOTO
00CITy>KHBaHUs CJIOXKHBIX
(DYHKILMOHAIBHBIX Y3JI0B 3JICKTPOHHON
anmaparypsl. Hcnons3oBaTh
o0opynoBaHue [JIs1 JUAarHOCTHPOBAHUS
u YCTpaHEeHUs. HEHCIPaBHOCTEH,
BO3HUKIINX npu 9KCILTyaTauu
CIIOXKHBIX  (YHKIHOHAJIBHBIX  Y3JIOB
9JIEKTPOHHOM amnmapartypbl. [IpoBoauTh
3aMeHy 3JIEMEHTOB CIIOJKHBIX
(DYHKILMOHAIBHBIX Y3JI0B BJIEKTPOHHOM
anmapatypsl. BrlmauBate M masTh
JJIEMEHTHI CIIOXKHBIX (DYHKIMOHAIBHBIX
Y3JI0B  DJIEKTPOHHOM ammapaTypbl C
UCTIONB30BaHHEM

CTIeTIATM3NPOBAHHOTO  000PYIOBAHNS.
Pa3BapuBaThb u MHKPOCBapHBaTh
BBIBOJIBI JJIEMEHTOB CIIOXKHBIX
(YHKIIMOHANEHBIX y3JI0B BJIEKTPOHHOM
ammnaparypsl c UCIONB30BaHHEM
CIEIMATH3UPOBAHHOTO  000PYyIOBAHUS.
CocCTaBNATh PEMOHTHBIE BEJOMOCTH M
peKIIaMaIMOHHbBIE aKThI, HEOOXOIMMBIE
ULl yCTpaHEHHs BO3HUKIIHX BO BpeMs
9KCIUTyaTallkM ~ HEHWCNpaBHOCTEH B
CIIOKHBIX  (DyHKIIMOHAIBHBIX  y3JaxX
3JIEKTPOHHOI ammnaparypbl. Pabotats ¢
9KCILTyaTallMOHHOH JOKyMeHTaIuel 1o

JKyMbIcTappl OpbIHIAYy Ke3iHIe KayilTi | TeXHHYECKOMY 00CITy)KMBaHUIO
JKOHE 3HSHMBI OHAIPICTIK (aKTopyiap. | AMEKTPOHHOU anmapaTypsl.
JKymbIcTapipl opblHIay Kesinae xeke | MOHTHpoBaTh 3NIEKTPOHHYIO
MOHE YKBIMABIK KOPFaHBIC KYpaJIapelH | ammapatypy.  JluarHoctupoBaTh ¥
nafinanany Typaepi MeH epekenepi. | OLEHHBATH TEXHHYECKOE COCTOSHHUE
Kocankpl Oemmiektep, Kypamgap MeH | 3JIEKTPOHHOM anmaparypsl.
Kepek-xKapakTap KUBIHTBIFBIHBIH | Mcrnone3oBaTh U3MEpUTEITEHOE
BEIOMOCTApbIH  YCTay. OIEKTPOHIBIK | 00OpyHOBaHHE s HACTPOHKH
anmaparypaHbIH KOCAJIKBI | BIEKTPOHHOM anmaparyphl.
OenmIeKTepiHix HOMEHKJIaTypachkiH | Vcronb30BaTh CpencTBa M3MEPEHHS JUIs
XKOHE OJapibl MaiiiajaHy Ke3eHIHJe | KOHTPOIS TEXHHYECKOrO  COCTOSHUS




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

onapabl maiifanaHy Ke3eHIHe
IEKTPOHJIBIK anmnapaTypaHbIH
HOpPMAaJaHFaH CaHbIHA  )KYMCAJIaThIH

OJIap/BIH CaHBIH KAMTHTHIH Ky)XKarTap.
DNEeKTPOHABIK AalapaTypaHbl JKeHICY
KYMBICTApbIH  XKYpridyre  apHajifraH
KOCaJIKpl ~OeJIIeKTepdi, Kypajaap/sl,
KepeK-xKapakTap MEH MaTepHaiap/bl
cakray LIapTTapbl. JKapnama
JKYMBICTApBIH XKYyprizy TopTiOoi. Heke
TYpJepi OKOHE OHBIH  QJJIbIH  aiy
KOJIAApBI. DIEKTPOH/IBIK allapaTypaHsl
naiiianany Ke3iHge TYBIH/IaFaH
aKaylapabpl JTUAarHOCTHKANay oIicTepi.
DNEeKTPOHABIK arnmaparypaHsl
naiiianany TYBIH/IaFaH
aKayapasl omicrtepi.
DNeKTPOHABIK arnmaparypaHsl
KYpacTeIpy HKOHE MOHTaXay
ke3ekrimiri.  JKympic — mpuHOHITEpI,
KYPBUIFBICEI,  OaKblIay-ejey — JKoHe
JINarHOCTHKAIIBIK KaOIBIKTBIH
TEXHUKAJIBIK MYMKIiHAIKTEPI.
JXKymbicTapasl opbIHAAY Ke3iHae KayimTi
JKOHE 3WSH/BI OHAIPICTIK (akTopIap.
OHIIPICTIK  CaHUTapUs  epexenepi.
JKyMbIcTapapl 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
(YHKIIMOHATBHEIX Y3JI0B 3JIEKTPOHHON
ammapatypel. Bumsl u  comepikanme
9KCILTyaTAllHOHHBIX JIOKyMEHTOB.
CrocoOBl  TECTHPOBAHMS  CIOXKHBIX
(yHKIIMOHATBHBIX Y3JI0B 3JIEKTPOHHON
anmapatypbl. CrHocoObl peryJIMpoBKH
CIIOXHBIX  (DyHKI[MOHAIBHBIX  y3JIOB
3NMEKTPOHHOI  ammapaTypbl.  CriocoObr
cOOpKM M MOHT@Xa  CJOXHBIX
(YyHKIIMOHATBHBIX Y3JIOB 3JIEKTPOHHON

Ke3iHje
KOIO

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

(YHKIOHABHBIX Y370B JJIEKTPOHHOU
anmaparypsl. CriocoObl TOITOTOBKH K
TPAHCIIOPTUPOBAHUIO CJIO’KHBIX
(YHKIMOHAIBHBIX y310B 3IeKTPOHHOU

3NIEKTPOHHOIT amnmapaTypsl. CocTaBIATh

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

pPacxXoQyeMbIX 3a CPOK TEXHHYECKOTO
00CITy)KHBaHUS 9NIEKTPOHHON
anmnaparypsl. [I1aHupoBaTh NpoBeeHUE
OpOQUIAKTHYECKHX M PEMOHTHBIX
pabot o 00€eCTIeyeHHIO u
BOCCTaHOBJICHHIO  pabOTOCIOCOOHOTO
COCTOSIHHSL JICKTPOHHO almaparypsl.
Hcnonb3oBate  o0OpynoBaHME I
JIMarHOCTHPOBAHMS M YCTPAaHEHUs
HEHCIPABHOCTEH,  BO3HHUKIUIUX  HPH
JKCILTyaTalul JIEKTPOHHON
anmapatypbl. [IpoBoauTh 3aMeHy y3/10B
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




anmapatypsl.  MeTogsl  00pabOTKH
pe3yIbTaToB HU3MepeHni c
HCHOJIb30BAaHUEM CpencTB
BBIYMCIIUTEIbHON TEXHUKHU. [IpHHIMIBI
paboTEl,  yCTpOICTBO,  TEXHHYECKHE
BO3MOKHOCTH U3MEPUTEIIEHOTO
000pyI0BaHHS B 00BEME BBIIOTHIEMBIX
pab6ot. IIpuHIHNEI paboTHI, YCTPOUCTBO,
TEXHHYECKHE BO3MOXHOCTH  CpPEJCTB
JIMarHOCTHKH TEXHUYECKOTO COCTOSHUS
CIIOXHBIX  (DYyHKIHMOHAIBHBIX  y3JIOB
9NIEKTPOHHOMU amnmapatypsl. TpeGoBaHust

OXpaHbl TpYyAa, MOXKaPHOH,
MIPOMBINILIEHHOH, IKOJIOTHYECKOI
6e30MacHOCTH U 3JIEKTPOOE30MaCHOCTH.
OnacHble " BpEJHbIE

NIPOU3BOJACTBEHHEIE  (DAKTOpBI  IIpU
BBINOJIHEHUU paboT. Buubsl 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 JIEKTPOHHOU aImapaTypbl U HX
KOJIHYECTBO, pacxogyemoe Ha
HOPMHpPYEMOE KOJIMYECTBO  CIJIOXKHBIX
(YHKIVIOHAIBHBIX Y3JI0B JJIEKTPOHHOU

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

MaTepHaloB M HX  KOJHYECTBO,
pacxogyeMoe  Ha  HOPMHpPOBaHHOE

KOJIMYECTBO CJIOKHBIX
(YHKIHOHABHBIX Y3JI0B 3JIeKTPOHHOM
anmnaparypsl 3a St ux

SKCIUTyaTalMud.  YCJIOBUS  XPaHEHUS
3aacHBIX ~ 4YacTei,  HMHCTPYMEHTOB,
MIPUHAISKHOCTEH M MaTepHanoB s
MIPOBEJCHUS PEMOHTHBIX pabot
CIIOXKHBIX  (DYHKIVOHAJIBHBIX  y3JIOB
3JIEKTPOHHOM ammnapatypbl. Buabl Opaka
U CIOCOOBI  €ro  MpEemyNpexICHHS.
Topsiiok npoBeeHus peKiIaMaliOHHON
paboTel. MeTonbl IHArHOCTHPOBAHUS
HEHCHPABHOCTEH,  BO3HMKIIMX  MpHU
9KCILTyaTalluk CJIOKHBIX
(YHKIMOHABHBIX Y370B 3IeKTPOHHOU
anmapatypbl.  MeToxsl  YCTpaHEHUs
HEHCHPABHOCTEH,  BO3ZHMKIIMX  IpHU

9KCILTyaTaluH CIIOXKHBIX
(YHKIIMOHATBHBIX Y3JI0B 3JIEKTPOHHON
arnmaparypbl. IMocnenoBarensHOCTh

C60p KA u MOHTaXxa CJIIOXKHBIX




(YHKIIMOHATIBHBIX Y3JIOB 3JIEKTPOHHON
anmaparypsl. IMocnenoBaTebLHOCTH
mpouecca Maiiku 3JeMEHTOB CIIOXKHBIX
(YHKIMOHAJIBHBIX Y3JIOB 3JIEKTPOHHON
ammaparypsl. IMocnenoBaTeIbHOCTH
mpolecca  MHKPOCBapKH — JJIEMEHTOB
CIIOKHBIX  (DYyHKI[MOHAIBHBIX  y3JIOB
JJIEKTPOHHOM  ammapatypel.  Bunsl,
XapaKTEePUCTUKU, 00JIACTH MPHUMEHEHUs
U IpaBUa HCHOJIB30BAHMA INAasIIBHOIO
obopynoBaHus. Buipl, XapakTepucTHKH,
o0JacTH  NPUMEHEHHs W IIpaBUiIa
HCIIONB30BaHUs ~ O0OpYJOBaHMS IS
MHKpOCBapKkH. IlpuHImmsl  paGoTsl,
YCTPOWCTBO, TEXHUYECKHE
BO3MOXKHOCTH KOHTPOJIBHO-
HU3MEPUTENILHOTO W JAHAarHOCTUYECKOTO
o0opynoBanus. OmnacHble M BpEaHbIE
[POM3BOJCTBEHHbIE  (DAKTOpPBHI  IIpH
BBINOJHEHUU pabort. IIpaBuna
MPOU3BOJICTBEHHOW CaHUTapuu. Buipsl u
IpaBUla  HCIHOJIB30BAaHHUSA  CPEICTB
WHAUBUIYaJIbHOM U KOJUIEKTHBHOM
3aIIUTBl [pPU  BBIIOJIHEHHH PaboT.
TpeGoBanus OXpaHbl TPYZa, MOXKAPHOMU,
IIPOMBIIUIEHHOH, IKOJIOTUYECKOT
06e30IaCHOCTH U 3JIEKTPOOE30IaCHOCTH.
Teopus u mpaKkTHKa OKCIUTyaTalluu
JJIEKTPOHHOM ammapatypsl. 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 MOHHTOPUHTA H
JIMArHOCTHKH TEXHHUYECKOTO COCTOSHUS
9NIEKTPOHHON  ammapaTypsl.  MeTosl

METPOJIOTHIECKOTO obecrnieueHus
9KCILTyaTaIlul JNIEKTPOHHOU
anmaparypsl. YcnoBust  XpaHEHUs
3JIEKTPOHHOM  anmapaTypsl. MeTojbl
KOHCEepBaIu 9JIEKTPOHHOMN
anmapartypsl. Crioco0bl IOIrOTOBKH K
TPAHCIIOPTUPOBAHUIO 3JIEKTPOHHOM
ammapatypel.  Metoael  00paboTKM
pe3ysbTaToB U3MepeHnit c
HCIIONB30BaHUEM CpelcTB

BBIYUCIIUTEIILHON TeXHUKHU. [IpUHIHUIIBI
paboTEl,  yCTPOMCTBO,  TEXHHYECKHE
BO3MOKHOCTH U3MEPUTEILHOTO
00opyoBaHus B 00beMe BBINOJIHIEMBIX




pabor. ITpuHIuMITB 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 M KOJUIEKTMBHOM
3alMTBl [PHU  BBIIOJHEHHH  PadoT.
CognepxaHue BelOMOCTell KOMILIEKTa
3alacHbIX YacTed, MHCTPYMEHTOB H
MPHUHAUISKHOCTEH. JIoKyMeHTBI,
coep Kalue HOMEHKJIATYypy 3alacHBIX
yacTel HJIEKTPOHHOW ammapaTtypbl U UX

KOJINYECTBO, pacxoyemoe Ha
HOpMHpYyeMoe KOJIMIECTBO
3JIEKTPOHHOI! anmapaTypsl 3a IEPHOL UX
9KCILTyaTaLlHH. JlOKyMEHTBI,
cozieprKaniue HOMEHKJIATypy

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

XpaHEeHHUs. 3aIacHbIX yacTei,
HHCTPYMEHTOB, IIPUHAUIKHOCTEH U
MaTepHaloB 1St TIPOBEACHUS
PEMOHTHBIX pabot 9NEKTPOHHOM

anmaparypsl.  [lopsmok  mpoBemeHUst
peKIaMaoHHON paboTel. Bumel Opaka
U CIOCOOBI  €r0  MPEAYIPEeKICHHUS.

Mertoibt JIMarHOCTUPOBAHUS
HEHCIIPAaBHOCTEH,  BO3HHKIIUX  HOPH
9KCILTyaTallul 9NIEKTPOHHOU

anmapatypel.  MeTonel  yCTpaHEHUs
HEHCIPaBHOCTEH,  BO3HMUKIIMX  MpU
9KCIUTyaTaluu 3JIEKTPOHHOU
anmapaTypsl. TTocneoBarensHOCTH
cOOPKM ¥  MOHTaXa JJIEKTPOHHOI
anmapatypbl.  [IpuHiumsl  padoTsl,
YCTPOUCTBO, TEXHUYECKHE
BO3MOXKHOCTH KOHTPOJIbHO-
HM3MEPUTEIFHOTO M JTUarHOCTHYECKOTO
obopynoBanusi. OmnacHble M BpEIHBIC
MIPOU3BOJCTBEHHbIE  (DAKTOPBI  HPH
BBITIOJTHEHUH pabor. IpaBuna
MPOM3BOJICTBEHHON caHMTapuu. Bunsl u
MpaBWJla  MCIOJIb30BAHUS CpeACTB
MHIUBUIYaTbHOM M KOJUJICKTHMBHOM
3aIIUTBl  TNIPH  BBINOJHEHHH  palorT.
TpebGoBanusl OXpaHBI TPy/a, MOKAPHOM,
TIPOMBIIIUICHHOM, 9KOJIOTHUECKOH




06e301aCHOCTH U 3HeKTp06€3OHaCHOCTI/I

Endex (ynxnuscoy/
ynkuus 2.
DNeKTPOHABIK ammapaTypaHsl, OPTYpIi
MaKCaTTaFbl dJIEKTPOH/BIK KEIICHIEP
MEH XKy#enepi a3ipiey oHe xobanay/
Paspaborka u [IPOEKTHPOBAHUE
JIEKTPOHHOM anmaparypsl,
3JIEKTPOHHBIX KOMIUIEKCOB 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 Kypaaapsl.
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
KEIIeHAepAl d3ipiey JkoHe xobamay
CaJIaChIHAFbl dIicTeEMEITIK JKOHE
HOPMATHBTIK basa. DIEKTPOHIBIK

TEXHHKA CaJlaChIHIAarbl OTAHIBIK >KOHE
LIETEN/IIK 93ipJIeMeNepiH TEXHUKAJbIK

CHUNaTTaMalapsl MeH JKOHOMHKAJBIK
KepceTKiTepi. PagnorexHUKAIBIK
Ti30eKTep MeEH CUTHAJIIapAbIH

CHNIATTaMAJNapbIH  OJIIeyre apHAIFaH
HeTi3r ka0apIK. Oney, 6aKplIay KoHe
9KCIEPUMEHT XKYPri3y Ke3eKTUIri MeH
TexXHUKachl. CXeMabIK, JKYHeINK >KoHe
JKETIUTIK MaceeNepi Lelyre apHaiFaH
3aMaHayd OTAH/BIK JKOHE MICTEIiK
Oarnmapnamanap makerrepi. IlaTeHTTiK
CBIHAKTapbl OKYpridy TopTidi MeH
anicrepi. KonmansuiaTbliH KaOaBIKTBIH
MaKcaThl, TEXHUKAJIbBIK CHUIIAaTTaMajapsbl,
KYPBUIBIMJBIK €pPEKIIETIKTepi, JKYMBIC
MPHHIUOTEP] JKOHE maitnanany
epexenepi. TeXHUKAIBIK ecenTeynepai

OpBIHZAY  OAiCTEpi, OHBIH  ImIiHIE
ecenTey  TEXHHKAChl  KypajJapblH
KOJIJIaHy. OnepTaldbIC JKOHE
PalMOHAIN3aTOPIIBIK Herizaepi.
3aMaHayn KOMIBIOTEPIIK Kypaijaap,
OailylaHBIC JkoHE OaiTaHBIC Kypanmapsl.
3eprreynep MEH azipaemenep

TaKbIPBIObI OOMBIHIIA apHAIBI FHUIBIMH-

FruteiMu-3epTTIey  aKmapartblH KHHAY,
Tanmay okoHe okydeney. IlateHTTik
i3aeyni Kys3ere achlpy. OIEKTPOHIBIK

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

KeILIeHAep MeH JKyiienepni jxobanayra
TEXHHUKAJBIK TAICHIPMAHbl, TalanTrap
MEH LIapTTapAbl d3ipiey. DIeKTPOHIBIK
Kyitenep MeH KEICHAeP/IiH
OeIeKTepiH, TOpanTapbl MeH
KYPBUIFBUIAPBIH €CENTEY JKOHE )KobaIay
yUliH OacTamkel JEpeKTepAl IKHHAY
skoHe Tanzay. JKoOayapblH aniblH ana
TEXHHUKAJIBIK-9KOHOMHKAJIBIK

Heri3aeMeciH IKYpri3y. DJIEKTPOHIBIK

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

TEeXHUKAJBIK TAIChIpMagaH Oactam eHiM
OHJIpiCiHE JeifiH OHTAMJIBI KOOAJBIK
mremriMaepai  tappay.  JKoGamaHaTeiH
JNMEKTPOHIBIK ~ JKyHere  TeXHHUKAJbIK
[rapTrap MeH TarcChlpMajapibl Keicy.
DIIeKTPOHABIK JKYiie CamachlHbIH Herisri
KOPCETKIIITEpiH  eCenTeymi  JKy3ere
acelpy. OJIEKTPOHIBIK JKyienep MeH
KelIeHaepai azipiey OoiibIHIIA
KaObULIaHFaH IIEHIMACPIIH KaKeTTi

SKOHOMHUKAIBIK ~ €cCenTeyiepi  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
OOMBIHITA HPOTOTHNTEPAI MOHTAXKIAY
s)koHe  Oamrtay.  MoOHTaxIay  koHE
HOPHUHIMOTIK CXEManapblH KYPbUIBICHI
MeH ecebiH xyprisy. OpHaTbUIaTBIH
cxemaapbg KOMITOHEHTTEPIHIH
napaMeTpIiepiH aHbIKTay YLIIH BJIEKTP
Ti30eKTepiH ecenTeHi3. TeXHOIOTHSIIBIK
JKOHE TECTLIIK Oarapiamanapbl
KYPacThIpy JKOHE Ty3eTy. Ouuey jxoHe
Oackapy OKyienepi MeH KeIleHAepiH
JINarHOCTHKAJAy. ChIHaK
OafapiaamanapbiH icke achIpy.
KOHCTPYKTOPIIBIK KY)KaTTaMaHBI TY3eTy
J)KOHE CBIHAK HOTWOKENepi  OoifbIHIIA
ecenTepii KablIT




TEXHHUKAJIbIK MaTeHTTIK
onebuerTep. DIEKTPOHBIK
KYPBUIFBUIAPBI 33ipiey oHe xkobanay
canacblHIarbl cranaaprrapisid, ['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 I KEJIUTK
Moceneepai mremyre apHaJIFaH
3aMaHayd OTAHIBIK JKOHE MICTEIIiK
Garmapnamanap nakertepi. IlaTeHTTiK
CBIHAKTApIbl KYpridy TopTiObi MeH
omictepi.  DJEKTPOHABIK  TEXHHKaHBI
xobamay MeH  OHAIpYAIH  Herisri
omictepi. ODNEKTPOHIBIK KYPBUIFBLIAP
MeH KyHenepIiH MIPOTOTUIITEPIH
3CKHM3/lep MEH cxemanap OoibIHIIA
MOHTaX/Qy dicTepi. MOHTaXIBIK jKoHE
MPHHIMITIK cXeMaiap/sl Kypy 3aHiapsl
MeH ecentey omicrepi. OpHATBUIATHIH
cXeMalap/IbIH KOMITOHEHTTEPiHIH
apamMeTpiiepiH  aHBIKTayFa apHaJFaH
9NEeKTp Ti30EKTEepiH ecenTey SIicTepi.
TeXHOIOTUATBIK JKOHE TECTIIIK
OarzapiamManapipl  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. PaanoTeXHUKAIBIK
Ti30eKTep MeH CUTHAJIJIap/IbIH

CHIIaTTaMalapblH  OJIIeyre AapHaFaH
HeTi3r ka0apIK. Oney, 6aKplIay KoHe
9KCIEPHMEHT JKYPTi3y Ke3eKTiNiri MeH
TEXHUKACHl. DJIEKTPOH/BIK TEXHHKaHBI

Kobanmay  MEH  OHIIpYAiH  Herisri
sxicTepi. ONEeKTPOHIBIK ~ TeXHUKA
OHMIPICIHIH  HEri3ri  TEeXHOJOTHSIIBIK
npouectepi/ TlocranoBieHwus,
pacropsbKeHHs, [IPHKA3bI,
METOANYECKUE " HOpPMAaTHBHBIE
MaTepuansl B 00NMacTH pa3paboTKu U
MIPOCKTUPOBAHHS JNIEKTPOHHON
anmaparypsl, KOMIUIEKCOB H CHCTEM.
TexHHYecKHEe  XapakTepPHCTHKH |
9KOHOMHYECKHE MOKa3aTenn
OTCYECTBEHHBIX u 3apyOeKHBIX

pa3paboTok B 00NaCTH 3JICKTPOHHOU

acteipy/ [lpoBomute cOoOp, aHamu3 H
CHCTEMATH3aLHI0 Hay4HO-
UCCIIEI0BATENIbCKOM nHpOpMALHH.
OCyIIEeCTBISATh ~ NATEHTHbIA  ITOMCK.
QopMynHpoBaTh  LENM W 3a4adud
HPOCKTUPOBAHUS JNIEKTPOHHBIX
YCTPOMCTB H cHucTeM. PaspabarwiBaTh
TEXHHYECKOE 3aJaHue, TpeOOBaHHSA H

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

aHaJIU3 UCXOJHBIX JAHHBIX JUI pacuera
U IPOEKTHUPOBAHMA JeTaleH, y3JIoB H

YCTPOHCTB DIEKTPOHHBIX CHCTEM U
KOMILJIEKCOB. IpoBouth
[peaBapUTEIbHOE TEXHHUKO-
9KOHOMHYECKOE obocHOBaHNKE
MIPOEKTOB. IIpoektupoBars

KOHCTPYKILHU DJICKTPOHHBIX CHCTEM H
KOMIUIEKCOB. OTOMpaTh ONTHMAJbHBIE
MPOEKTHBIE PEIICHUs] Ha BCEX OJTamax
MPOEKTHOTO MPOLECCa OT TEXHUYECKOTO
3aJaHus 10 MPOW3BOJCTBA H3/CIIHH.
CornacoBbIBaTh TEXHUUYECKHE YCIOBHUS
W 33JaHUs HA  TPOCKTHPYEMYIO
3JIGKTPOHHYIO cHucTeMy. OCyLIeCTBISITh

pacuer OCHOBHBIX rnokasaresuen
KauecTBa  DJEKTPOHHOII  CHCTEMBI.
ITpoBoauTts HEeoOXO0UMBIe

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 HOPMATHBHBIMH
JIOKYMEHTaMH C HPHMEHEHHEM CHCTEM
KOMITBIOTEPHOTO MIPOEKTHPOBAHUSL.
OCyIUeCTBIATh MOHT@X W HaJaIKy

OIIBITHBIX 06pa3u013 Imo O3CKH3aM H
TIPUHIUATIMAJIBHBIM CXE€MaM. HpOBOI_[I/ITB
TOCTPOCHHUE HW PACYCT MOHTAXKHBIX U
TIPUHIATIHAJIBHBIX CXEM. OCyH.ICCTB.]'Ii[TB

pacdyeT SNEKTPHYECKMX —Hemeil  Juisd
ompeieTIeHus mapamMeTpoB
KOMIIOHEHTOB ~ MOHTHUPYEMBIX ~ CXEM.
CocTaBisaTh u KOPPEKTHPOBATh
TEXHOJIOTHIECKHE u TECTOBbIE
HPOTPaMMBI. JlnarsocTupoBath
U3MEPUTENbHBIE M YIpPaBIAIONINE

CHCTEMBI 1 KOMILIEKCHL. Peann3oBbIBaTh
MPpOrpaMMbl WCIIBITQHUH.
KoppekTtupoBatb KOHCTPYKTOPCKYIO
JIOKYMEHTauio ¥ (OpMHUPOBATh OTYETHI




TeXHUKH.  OCHOBBI ~ CXEMOTEXHHUKH.
CoBpeMeHHast JJIEMEHTHAas Oaza.
Iopsmok ¥u  MeToAbl  NpPOBEAEHUS
MATEHTHBIX HCIIBITaHUH. OCHOBBI
n300peTaTenbCTBa u
pauuonamuzaTopctBa.  CoBpeMeHHbIE
KOMIBIOTEPHBIE ~ CPEICTBA, CPEJICTBA
KOMMYHHUKaIuu U cBsi3u. CrienuanbHas
HayYyHO-TEXHMYECKass M  IaTEeHTHas
JIMTEpaTypa 1o TeMaTUKe HccleJoBaHMi
u pa3paboTok. OCHOBEI IKOHOMHKH,
OpraHu3alMyd Tpylda M YIpaBIEHUs
nepcoHanom. [IpaBuna W HOpMBI
OXpaHbl TpyJa. Texunueckuit
aHrIMicKuil  sA3bIK. Meroauueckas u
HOpMaTHBHas  ©0aza B oOmactu
pa3paboTku " TIPOEKTUPOBAHHS
JJIEKTPOHHBIX CHCTEM M KOMILIEKCOB.
Texuuueckue XapaKTepHCTUKI u
9KOHOMHUYECKHE TI0Ka3aTenn
OTEUEeCTBEHHBIX u 3apyOe)KHBIX
pa3paboTok B 001aCTH 3JIEKTPOHHOU
TexHukd. OCHOBHasl ammaparypa It
HU3MEpeHuUst XapaKTEPUCTUK
PaTHOTEeXHUYECKHX Ielel M CUTHAJIOB.
IMocnenoBaTensHOCT u TeXHUKA
MPOBEJCHUS U3MEPEHU, HAOIIOICHUIH 1

9KCIIEPHMEHTOB. CoBpeMeHHbIE
OTEUECTBEHHBIE M 3apyOEKHBIE MaKeTH
IIPOrpaMm ULt pelIeHust

CXEMOTEXHHYECKHX,  CHCTEMHBIX U
ceTeBbIX 3amad. Ilopsimok M MeTOnbI
MPOBEJICHUsA MATEHTHBIX HCIBITAHHUM.
Haznauenwue, TEXHUYECKHUE
XapaKTePUCTHKH, KOHCTPYKTHBHBIE
O0COOCHHOCTH, MPUHLIUNBI PabOTHl U
MpaBUIa KCILTyaTallul UCIONb3YEeMOro
obopynoBaHusi. MeTonbl BBEIIOJHEHUS
TEeXHHYECKUX PacyeToB, B TOM YHCIE C

pUMEHEHHEM CpeJcTB
BBIYHCIIMTENBHOM  TeXHHKH. OCHOBBI
n300peTaTensCcTBa u
paupionanmusaropctBa.  CoBpeMeHHbIE

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

110 pe3yJibTaTaM UCIHbITAaHUA




HOCJ’IGZ[OBaTeJ'IBHOCTB " TEXHUKa
TIPOBEACHUS I/I3MepeHI/II‘/'I, HH6HIOIIGHPII>'[ n

3KCIIEPUMEHTOB. CoBpeMeHHbIE
OTCYECTBEHHBIC U 3apyOCKHbIC IAKEThI
IIPOrpamMM ULt penreHus

CXEMOTEXHHYECKHX,  CHCTEMHBIX U
ceTeBbIX 3a1ad. Ilopsmok M MeTonbl
NIPOBEJICHHS IATEHTHBIX HCIBITAHUN.
OcHOBHBIE METO/Ibl KOHCTPYHPOBAHUS 1
MIPOU3BOJCTBA DJIEKTPOHHOH TEXHHKH.
MeToasl MOHTaXa OIBITHBIX O0pasIoB
JJIEKTPOHHBIX YCTPOHCTB 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  TEXHOJOIMYECKMX H
TECTOBBIX IpPOTpaMM. YCTPOHCTBO U
METOIbl  JMArHOCTUKH  YHUKAIBHBIX
HU3MEPUTENIBHBIX M yNPaBIISIOLHX
cucTeM 1 KoMiuiekcoB. [ToctanoBnenus,

PaCTIOPSKEHUS, TIPUKA3BL,
METOIHYECKHE u HOpPMAaTHBHbBIC
MaTepuasisl B 00acTH pa3paboTKu U
MIPOEKTUPOBAHUS JJIEKTPOHHBIX
ycTpoiictB. OCHOBHasi ammapatypa s
U3MEPEHUs XapaKTePUCTUK

PaZMOTEXHUYECKUX LETed M CUIHAJIOB.
TTocnenoBareabHOCTD " TEXHUKA
MPOBEJCHUS U3MEPEHUH, HAOTIOICHUH 1
9KCIEPUMEHTOB. OCHOBHBIE  METOJBI
KOHCTPYUPOBaHHS U  IPOU3BOJICTBA
JJIEKTPOHHOH  TexHUKH.  OCHOBHBIE
TEXHOJIOTHUECKUE TIPOLIECCHI
TIPOU3BOJICTBA MIEKTPOHHOHN TEXHUKHU
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ON

KC enbex ¢pyHkuusiapbl/
Tpynossle ¢pynknun I1C

Binim / 3nanus

Biaikrinik, naabuiap/
YMenusi, HABbIKH

Jluunoctusie komnerenuuu (IIC) /
Kexe ky3sipertimikrep (KC)

ON9 Tanpanran 6arbITKa OaliIaHBICTBI KOCHIMIIIA
OimiM MeH JarApUIapAbl TaHAAH JkoHE KoJJaHa
Oiy.

PO9  VYmers  BIOMpaTh U NIPUMEHATH
JIOTIOJIHUTEIIbHBIE ~ 3HAHWS W HABBIKH B
3aBHCHMOCTH OT BBIOPAHHOTO HAIIPABJICHHSL.

Enbex  ¢yHkumsicol/
¢ynxnus 1.
Barnapnamanblk  KaMTamachl3  eTynl
cyitemenzeyre maibHapk/ [logroToBka
K  CONPOBOXICHHIO  IPOrpaMMHOTIO
obecrieueHns

Tpynosas

AX KypbUIBIMBI MEH KbI3METI >KoHE
OJapABIH o3apa opeKeTTecy
OpUHIMNTEpI.  3aMaHayH  ecentey
KyHenepi MeH JKEITIePIHIH
APXUTEKTYPaIBIK MOJeIbepi.
BarnapnamanbIk skacakTaMaHbIH OMIPITiK
LUK JKOHE omicremenepi.
bar japiamasik JKacaKTaMaHbl
KyKarTay TOpTiOi MEH MpUHIHUITEpI.
barnapnamanblk  KamTamachl3s  eTyni
KOJIIay —CTaHJapTTaphl, dJicTeMelnepi
MeH smicrepi, GarapIamMablK
KaMTamachl3 €Tyl NPOAKTHBTI KOJIay
TEXHOJIOTHSUIaPBL. barnapiamabik
KaMTamachI3 ety cyilemenzey
OOMBIHIIA  KYMBICTApJbl  OpBIHIAyFa
apHaJFaH TEXHUKAIBIK Kypaiiap MeH
OarJapaamMaibik Kypanjap.
barjapnamanblk  KaMTamachl3 — eTyai
cyiflemMenaey KyHBIH Oaranay omictepi/
Yerpoiicto 1 pyHKuHoHMpoBaHue VIC
OPHHIMIBI  UX  B3aUMOJCHCTBUS.
Mojienn  apXUTEKTYphl COBPEMEHHBIX
BBIUMCIMTENIBHBIX CHCTEM U CeTeil.
JKM3HEHHBIT IMKI W METOJOJOrUH

pa3paboTku PO PAMMHOTO
obecrieuenus. [lOpSIOK M TPUHIIUITBI
JTIOKYMEHTHPOBAHHS MPOrPAMMHOTO
olecriedeHus. CraHzmapTsl,
METOI0JIOTUH " METOJIBI
COMPOBOXKICHUSI MPOrPAMMHOTO
obecrieueHus, TEXHOJIOTHH
MIPOAKTUBHOM MOIICPIKKH
TIPOrPaAMMHOTO o0ecrieueHusI.
TexXHUYECKHEe cpencTsa "
POrPaMMHBIE  MHCTPYMEHTBI  JUIS
BBINOJTHEHHS pabot o
COIPOBOKICHUIO PO PAMMHOTO
obOecreueHusl. Metonapl OLICHKHU
CTOUMOCTH COMPOBOKJICHUSI

Inecnie GarnapnamaiblK KacakTaMaHbIH
TajanTapsl MeH (QYHKIHOHAJBIFBIH
3eprrey. barmapnamanblk kacakrama
KOJIAWTBIH IOHAIK  CallaHbl  JKOHE
OM3HEC -  TpOLECTepAi  3eprTTey.
barnapiamabik JKacaKTaMaHBbI
cyiiemenzaey KYHBIH Oaranay.
barmapnamanblKk  KamMTaMachl3 — eTyni
cydiemeney OOMBIHIIA >KYMbICTAp/bl
JKocHapiay. Bar napnamansix
KaMTaMachl3 eTyni cyitemenzney
GOMBIHIIIA KYMBICTAPBI JKYPrizy YLIiH
CTaHAAPTTAP/IbI, suicrepai,
Kypaaapabl, TEXHUKAIBIK Kypaiapsl
tapnay/ MWsydenume TpeboBaHMH U
(DYHKIIMOHAIEHOCTH COIPOBOXKIAEMOTO
IIporpaMMHOro obecriedenus. M3ydenve

nmpenIMeTHOM — obnacth W OuW3Hec-
IPOIECCOB, HOJIePKUBACMBIX
nporpamMmHoro  obecriedenms.  OreHKa
CTOUMOCTH COTPOBOK/ICHUS
MPOrPaMMHOTO obecrieueHust.
ITnannposanme pabor o
COTPOBOK/ICHUIO POrPaMMHOTO
obecrieueHus.  BpiGop  cTanmapTos,

METO/I0B, HHCTPYMEHTOB, TEXHUUECKUX
CPEACTB 1Jis TpOBeJieHHs pPaboT Mo
COTIPOBOK/IEHUIO MPOrPAMMHOTO
obecrieueHusl.

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

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

CTpeMIieHHe K

po(heCcCHOHATIFHOTO YPOBHSL.

aHaJIUTHYECKOe
MIPUHSTHE
aHaJus3,
pe3yJbTar,
MIOBBIICHHUIO




TIPOrpaMMHOI0 obecrieueHust

Endex  ¢ynxnuscel/  Tpynosas
ynkuus 2.

Barnapnamansik JKacaKTaMaHbI
TeXHUKANBIK Koijmay/ TexHudeckas

HOJIEPIKKA TIPOrPAMMHOIO 00CCTICYCHIS

JKymbicTEl  Oackapy koHe Oakpliay
oxicrepi, GaraapiamMabIK
JkacakTaMmaHbl TeHwey. backapy, b
KOHUTypanusiay, OKYHemik  KoHE
MaMaHIAHABIPBUIFAH  OafjapiaMabiK
KaMTaMachl3 eTy[iH (YHKIIHOHAIJBIK
MYMKIiHZIKTepi MeH oxicTepi. 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
Kypangapsl. barmapinamanay Herizaepi,

Garqapiamanay Tinmgepi.
barnapiaMansIk jkacakTaMaHbl KOJLIay
CTaHIapTTapHl, omicrepi MeH

Kypangapsl. ¥ibIMabl OenceHai Konaay
TYXKBIPhIMIAMacsl/ Merop
AJIMUHUCTPUPOBAHUS M MOHUTOPHHIA
paboThl, HACTPOWKH  IPOrPAMMHOIO
o0becreueHusL. DyHKIMOHAIIBHBIC
BO3MOXKHOCTH " METO/IbI
aJIMUHUCTPUPOBAHUS,

koH(purypupoBanus BJI, cucteMHOro u
CHELMATU3UPOBAHHOTO  IPOrPAMMHOTO
o0ecrieyeHusI. Mertoabt
aJMUHUCTPUPOBAHUS,  MOHHUTOPUHIA
paboThl, HACTPOWKHM, M OOHOBIICHUS
COIPOBO’KIAEMOTO MPOTrPaAMMHOTO
obecrieuenys. BJI, s3BIKM 3ampocoB K
BJI. Metoas! u npunuunsl Mb. Mertoast
u cpeacTsa aHamM3a pador
mporpaMMHOro  odecriedeHusi. OCHOBBI

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

KoHuenuuio npoakTUBHON MOAIEPKKH
OpraHM3aIHH.

ATmaparThiK - Gar apiamMaIbIK
KEILCH/II JKOHE inecre OaraapiamalibiK

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(UTyparusay.
AnmnaparTbIK - OarapamMabIK

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 ecerTi
KyXKaTTaMaHbl  KaubimTacTelpy. AXK
TnaijananynblIapbIHbIH (Kyitermik
OKIMILILIEePiHiH) KOJI KETKI3yiH
6ackapy. ANIapaTThIK-OaraapiIaMalIbIK
KEILICHHIH XKOHE 1ecre OaFaapiaMabiK
KaMTaMachI3 eTyaiH CaKTBIK
KOLIpMeCiH jkacay. OKIMIIUTK eTy
omicTepi MeH KypajagapblH TaHIay,
KyMBIC  icteyiH  Oaxpuiay, AX
annapaTThIK-0aF apIaMalibik

KEIIEHIHIH KYMBICBIH Tanaay. Onapjasl
maiijjana”ny MepcreKTHBaIaphlH HeTisre
ana OTBIPBII, arnmapaTTbK -
OafrapiamMasbIK KEIIEHIe jKoHE iiecre
OarapiaMayblK  KaMTaMachl3 — eTyre
KOMBLIATBIH TaJanTap/sl Oaranay skoHe
azipney/ IlnmaHupoBaHHe YCTAaHOBKH
ammapaTHO- MPOrPaMMHOTO KOMILIEKca
U COHPOBOXKIAEMOrO  MPOrPAMMHOIO
obecrieucHNs. Y CTaHOBKA U yIIPaBJICHHE
pecypcamMu ammapaTHOTO OOeCIIeUeHH s
HUC. VYcraHOBKa  CHUCTEMHOTO |
[PHKIIaTHOTO MPOrPaMMHOTO
obecrieueHns. YCTaHOBKa, OOHOBIICHHE
u KOH(UTypUpOBaHUE
COMPOBOK/IAEMOT0 MPOrPaMMHOTO
obecreueHusI. BrisiBienue,
[POTHO3HPOBAHHE, aHam3 u
ycTpaHeHue mpobnem B padore
anmnapaTHO- MPOrPaMMHOIO KOMILIEKca
U COHPOBOXIAEMOrO  MPOrPAMMHOIO
obecredeHusL. Konrpoas paboTbr
PO PAMMHOTO obecredeHus.
Cobmonenue MOJUTHKHU b B
OpraHH3allHU. PopmupoBaHe




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

Brinonnenne PE3EpBHOTO
KOIUPOBAHHS annapaTHo-
MIPOrpaMMHOI0 KOMILIEKCa u
COIIPOBOKAAEMOTO TIPOrPaMMHOTO

obecrieueHus. Bpibop  MeToaukH U
CPEJICTB aJMUHHCTPUPOBAHHSI, KOHTPOJISI
(YHKIIMOHMPOBAHYS, aHATN3a PaOOTHI
anmnapaTHO-IPOrPaMMHOIO  KOMIUIEKCa
UC. Ouenka u BbIpaboTKa TpeOOBaHHI
K arnmapaTHo- [IPOTrPaMMHOMY
KOMIUIEKCY M COIPOBOXZAEMOMY
HPOrPaMMHOTO 00ECIICUEHHs], HCXOIs U3
HEPCIEKTHB X MCIIOJIb30BaHHS

Enb6ex  ¢ynkumsicet/  Tpynosas
ynkuus 3.

Barapnamaisik JKacaKTaMaHbI
naiijananynbLUIap sl Konpay/
Tonnepxka [10JIb30BaTeNeH

MPOrPaMMHOTO 00ECTICUSHHS

Barnapiaamansik JKacaKTamara
KOMBUIATBIH TananTap, OargapliaMaliblk
JKacaKTaMaHBIH (byHKUHOHAI BB,
IOHJIK cajla KoHe OarjapraMaisiK
JKacakKTama KOJIJIAUTBIH Ou3Hec-
nporecTep. TaiinananymsuiapJsH
OTIHIIITEePiH ecernke ATy bl
YABIMIACTBIPYIBIH ~ SAICTepi  MeH
Kypaiaapsl. TexHUKAIBIK
Ky)KaTTaMaHbl 93ipJiey JKoHE peciMmuey
CTaHIapTTapbl/ TpeGoBanms K
TPOrPaMMHOMY obecredeHHIo,
(YHKIMOHABHOCTH POrPaMMHOTO
o0ecriedeHus, MPeIMETHYI0 001acTb 1
OM3HEC-TIPOIIECCHl,  IOJUIEPIKHBACMBIX
MIPOTrPaMMHBIM obecrieueHueM.
MeToauKM U CPEICTBA OpraHU3ALUU
ydeta  oOpameHnii — Toib30BaTeNei.
CrangapTsl pa3paboTku U oopmIIeHHs
TEXHHYECKOIl JOKYMEHTAIH

Barmapnamaibix JKacaKTaMaHbl
naiananybUIapabH JKHI Ke3AeCeTiH
cypakrapsl OOWbIHIIA OiiM  KOPBIH
Kypy. barmapmamansik KamTamachi3
etyni cyitemenzey GoiibIHIIIA
KBI3METTEp/iH  CallachlH  JKaKcapTy
JKOHIHET] ic-1Iapanapasl iCKe achIpy.

barmapnaMaiblk  KaMTamachl3 €Tyl
nmaiijanany — Mocenenepi  OoiibIHIIA
KykKaTTamagap  MEH  akKIapaTTbIK
MaTtepHaIiapIsl aziprey.
bar napnamansik J)KacaKTama
Haiijanany nblUIapbIHBIH

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

Mai1aaHy IBUIAPbIHBIH, YCBIHBICTAPhIH
tangay/ Co3nanue 0a3bl 3HAHWE 10
HanOoee YaCTBIM BOIIpOCaM
MoJIb30BaTeNnen TIPOrpaMMHOT0
obecrnieueHust. Peanmsaius MeponpusTuit
10 YJIYy4YIICHHIO KadecTBa YCIyr MO

COIMPOBOK/ICHUIO POrPaMMHOTO
obecredeHusI. Pazpabotka
JOKYMEHTalud H  HH(MOPMAIMOHHBIX
MaTepHaIOB o BOIPOCaM
9KCIUTyaTalluK MPOrPaMMHOTO

obecrieueHs. YTIpaBlieHHE IPOLECCOM
00paboTKM  3ampoCOB IOJIb30BATEINCH
MPOTPAMMHOTO ~ O0ECTICUEHUs.  AHAIIH3
oOpareHuii, TIOCTYTIHBIIHX or
MoJIb30BaTeNnen TIPOrpaMMHOTO
obecrieueHus.  AHAIM3  MIPEUIOKEHUIT




THoJIb30BaTeneit MPOrPaMMHOTO
obecrieueHUss MO MOJEPHU3ALMU U
MoauUKALHU TIPOrpAMMHOTO
obecrieyeHus
Enoex pynkuuscol/ TpynoBas | barnapnamaisix JkacakTamara | barmapmamalbik sKacaKTama
dynkuus 4. KOWBUIATBIH TajanTap, OarqapiaMaiblK | JKYMBICBIHIAFbl MOcCeJeNepai OiHarty.
Barnapnamansik JKacaKTaMaHbIH | jKacaKTaMaHBIH ¢ysxumonanaersl, | barmapmamaisix JKacaKTama
Mocenenepi MeH e3repicTepiH Tanmay/ | IOMeH JKOHE Ou3Hec-TpolecTep | MKYMBICHIHAAFBI npobaeManapabe
Amnanmu3 mpoOieM W U3MEHEHHH | OaraapramaiibIK JKacakrama. | cebenTepiH AHBIKTAY. Inecne
IPOTrPaMMHOT0 00eCTIeUeHIs barmapnamanbIk jkacakTaMaHbl Konpay | barmapmamansik JKacaKTamara
CTaHAAPTTApBI, onicrepi MEH | eHTi3UIreH e3repicTepai Tamnay. linecre
Kypangapsl. YibMasl Oencenai kongay | OarmapiaMaiblk JKacaKTaMaHbIH
TyxeipeiMaaMacsl.  AXK  anmapatThiK- | KYMBICBIHA TyBIHIANTBIH Macenenepai
OarapaaMaiblK KeNIeHIHIH KypaMmbl. | Tanpay. barmapmamanslk KaMTamachl3
Barnapnamarnbix JKacaKTaMaHbl | eTyai OHTallIaHIBIpY OoiibIHIIa
Oackapy, Oakpuiay, KOHOHUIYpauMsay | HYCKAyJbIKTapZbl, PErjJaMeHTTEp MeEH
xoHe xkaHapty oxicrepi. b, Ib cypay | yCBIHBICTap.Ibl aziprey/
Tinzepi. AK omicrepi MeH | Bocmpoussenenue mpobiem B pabote
MPUHIMANTEPI. Barnapnamansik | mporpaMMHOro o0becrieueHust.
KaMTaMachl3 €Ty >KYMBICTaphlH Tannay | BrlsBineHne NpHYMH BO3HUKHOBEHUS
omictepi MeH Kypanmapbl/ TpeGoBauusi | mpobieM B paboTe MPOrPaMMHOIO
K MIPOrPaMMHOMY obecrieueHnto, | obecrieyeHus.  AHaIUM3 — M3MEHEHHH
(DYHKIHMOHAIBHOCTH MPOrPaMMHOTIO | BHOCHMBIX B COIPOBOJKIaEMOe
oOecrieueHust, MPEAMETHYI0 O0JIaCTh M | NPOrpaMMHOE — OOCCIIeYeHHe.  AHaIM3
OM3HEC-TIPOLIECCHl,  MOJJICP)KUBAEMBIX | MPOOJEM BO3HHUKAIOIMX B  padore
PO PAMMHOT'O ofecrieueHns. | COIPOBOKAAEMOTO PO PAMMHOTO
CraHgapTel, MeTOAbl M  cpeacTBa | oOecrieueHus. Pa3spaboTka HMHCTPYKLMH,
COIPOBOKICHUS [POrPaMMHOIO | PErJIAMEHTOB M NPEUIOKEHUH IO
obecriedeHus. Konmenmmio | ontuMuszanuu paboOTHl  IPOrPaMMHOTO
HPOAKTUBHOM HOJUICPXKKH | OOECIeUeHH S
opranmsanmu. CocraB  ammapaTHO-
MPOrpaMMHOI0 KOMILJIEKCA HC.
Merto/pl aIMUHHCTPUPOBAHHS,
MOHHTOpPHMHIa pabOThl, HACTPOHKH N
O0OHOBJIEHHUS COIPOBO’KIAEMOTO
nporpaMMHOro obecrneyenus. bJ1, s3b1Ku
3anpocoB K BJI. Metonabl ¥ NpUHIKIIBI
Wb. MeTone! n cpesicTBa aHam3a paboT
TIPOTrPaMMHOTO 00ECTICYEHHS
Enbex  ¢ynkumsicel/  TpyaoBas | AnnaparThlK-OafnapriamMaibik Barnmapnamanblk KacakTaMaHbl KaHA
¢$ynxnus 5. KeIleHHiH KypaMsbl. JKyMbIcThI Oackapy | oprara KemIipy i MOJIETIBCY .
Barnapnamanplk skacakTaMaHbl JKaHa | JKOHE OakplIay snicrepi, | [lepekrepai MyparaTray. ANnapaTThIK -
opTara Keuripy, Oarapnamanslk | OarJapiamMalibik JKacaKTaMaHbl | OaraapiaMaibIK KEIIeH/i,
JKacaKTaMaHbl MaiiaaHyiaH meiFapy/ | TeHumey. @OYHKIMOHAIABUIBIK JkoHe | OarmapiaMaiblk KaMTaMachl3 eTyMeH
Tlepenoc mporpammuoro obecrieyenuss B | Oackapy omicrepi, [1b mapamerpniepi. | Oipre  KypeTiH  JKyHeNliK  JKoHE
HOBYIO cpely, CHATHE mporpaMMHOro | backapyablH (yHKIMOHAIIBIFEI MEH | KOJZAHOAIbI GarapIamMabiK
o0ecriedeHs ¢ IKCIUTYaTaluy axicrepi, KyHemik JKOHE | KaMTaMachl3s €Tyl OpHaTy JKoHe
MaMaHJAHJBIPBUIFaH OargapiaManslk | Oanray. JKaHa oprara KeIIKESHHEH
skacaktaManbl TeHumey. JIb cakTelk | KeiiH OaFjapiamanblK JKacaKTaMaHBIH

KeIlipMECiH jkacay JKOHE KallblHA
KeNTipy oficTepi MeH Kypaigapsbl.
Backapy smicrepi, JKYMBIC
MOHHTOPHHT, TEHIICY, >XOHE inecre
OarapiamaiblK  KaMTaMachl3 €Tyl
skanapty. JAb, [Ib cypay Tinnmepi. AK

KYMBIC KOPCETKIIITEPiH TEKCEpy JKOHE
Tanzay. barmapnamanblk skacaKTaMaHbI
JKaHa OpTara KeUIipy TalanTapbl MEH
meKTeynepin Tanaay. barmapnamansik
JKacaKTaMaHbl JKaHa OpTara KeIipyni
JKocTiapiiay. Bbargapnamansik




onictepi MeH NPHHLIUNTEPI.
barnapnamanay Heri3aepi,
Garqapiamanay Tinzgepi.

bBarnapiaamanblk jkacakTaMaHbl Talay
omicrepi MeH Kypangapel/ CocTaB
aInmnapaTHO-NMPOrPaAMMHOTO  KOMILIEKCA.
MeToabl  aAMUHUCTPUPOBAHUS U
MOHHUTOPHHIa  paboTH, HACTPOHKU
MIPOrPaMMHOT0 o0ecrieueHus1.
@DyHKIMOHANBHBIE BO3MOXXHOCTH U
METOBI aJIMHUHHCTPUPOBAHUS,
Hactpoiiku  BJl.  DyHKIMOHAIbHBIE
BO3MOXHOCTH u METOIbI
aJIMUHHCTPUPOBAHHUS, HaCTPOHKU
CHCTEMHOTO M CHELUAIU3UPOBAHHOTO
MPOrPaMMHOr0 odecreyeHust. MeTonsl 1
CpeICTBAa PE3EPBHOIO KOIHPOBAHUS U

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

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

IIPOrpaMMHUPOBAHHUS, SI3BIKH
IIPOrpaMMHUPOBAHHUS. Mertonsl u
cpencTsa aHanm3a paboThI

MIPOrPaMMHOIO 0OECTICYEHHS.

JKacaKTaMaHbIH naiiananyian
LIBIFAapyFa  JaWbIHABIFBIH  TEKCEpy.
Bar napnamansik ’KacaKTamMaHbl
naigananynaxn LIbIFapy.
Barmapnamaibik JKacaKTaMaHbI
naifananyian  IObIFapy  JKOCHAPbIH

aziprey jxoHe Kenicy/ MoaenupoBaHue
HePEeHOCca MPOrPaMMHOrO 00eCTIeUeHHs B

HOBYIO cpeny. ApXHUBHUPOBaHHE
JIaHHBIX. YCTaHOBKAa M  HACTpOMKa
ammapaTHO- MIPOrPaMMHOI0 KOMILIEKCa,
CHCTEMHOI'O u HPUKIIATHOTO
MPOrPaAMMHOT0 obecrieueHus,
COIPOBO’KIAEMOTO PO PAMMHOTO
obecrieueHms. [IpoBepka u  aHamm3
nokasateaeil paboThl  IPOrpaMMHOIO

obecriedeHns 1ocye MepeHoca B HOBYIO
cpeny. AHanu3  TpeOOBaHMH U
OrpaHUYCHUH IEPEeHOca MPOrPaMMHOIO
obecriedeHnss B HOBYIO  Cpemy.
[MnanupoBanue nepeHoca
HPOrPaMMHOIO  OOCCIICYCHHST B HOBYIO
cpeny. IIpoBepxa TOTOBHOCTH
HPOrPaMMHOT0 OOECIICUCHHS K CHATHIO C
sKcrutyatauud. CHSATHE HpOrpaMMHOIO
obecrieyeHus c JKCIUTyaTalu.
Pa3zpaboTka u corylacopaHue IIIaHa
CHATHS TNPOrPAMMHOTO OOCCIICYCHUs C

JKCIUTyaTalliH.
Enbex  ¢ynxkumsicet/  Tpyposas | Cranpaprrap, inecne Oarmapnamansik | AKT caJlachIH/IaFbl KaCIOpBIH
dynkuus 6. KaMTaMachI3 ery Oeuirinze. | cascatelH  a3ipyey.  Barmapnamanbik
barmapmamanelk  KamTamacel3  eryai | barmapimamansik JKacaKTaMaHbl | KaMTaMachl3 eTyni cyitemenzney
cydiemenzey — KbI3METIH  JaMbITYAbl | TaJllay[blH 3aMaHayd ojicTepi MeH | OOWBIHINA JKaHA  TEXHOJOTHUSIIAPbI
Oackapy/  Ymopasnenwe — pasButeeM | Kypammapsl/ CraHmapTel, B YaCTH | 3epAeliey JKOHE MpPAKTHKaFa eHTi3y.
CITyKOBI COTPOBOK/ICHUS | COIPOBOXKIAEMOTO mporpaMMHOro | barnmapnamanblk  KaMTamachl3  eTyxi
MPOrPaMMHOTO OOECTICYEHHS obecnieueHns. CoBpeMEHHBIE METO/BI U | cylemenzey perinamMeHTTepiH,

cpencTBa aHanm3a paboThl | cascaTblH, KarujaJapslH  o3ipney/

PO PaMMHOT'0 00€CTIEUECHNS.

Pa3paboTka TONHTHKH NPEINPHUATHSI
B obmactu WKT. MW3syyenune u
BHEJPCHHE B  MNPAKTHKY  HOBBIX
TEXHOJOTHH IO  CONPOBOXKICHUIO
MPOrPaMMHOTO obecrieueHust.
Pazpabotka pETJIaMEHTOB,
NOJUTUKH, TPaBUI CONPOBOXKICHUS
TIPOrPAMMHOTO 00ECTICYEHHSI.




«6B06104 Computer science» dimim 6epy 6araapjamMachl 60 bIHIIA OKBITY HOTHKeJIePiHiH

«baraapaamMajbIK KaMTaMaHbI 33ipJaey» KociOu CTaHIAPTHIMEH apaKATbhIHACHI
CooTHeceHHe pe3yJILTATOB 00yUeHHs 110 00pa3oBaTe/IbHOM nporpamme «6B06104 Computer sciencex»
¢ [IpodeccnonanbubiM cTangapToM «Pa3zpadoTka nporpaMMHOro odecrneveHusn

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

KC enbex ¢pyHkumsiapsl/
Tpynossle ¢pynknun I1C

Binim / 3nanust

Biaikrinik, narabuiap/
‘YMeHus1, HABBIKH

JInunoctabie komnerenuun (IC) / Keke
Ky3sIperTidikrep (KC)

ON

ONS3 Tuimzai anmropuTMaepi xacay *KOHE OapIsl
HKYMBIC icTeHTIH OarmapiaMasblK — KOJKa
TYPJICHIIPY.

PO3 Pa3pabarsiBath d)(EeKTHBHBIE AITOPUTMBI U
peoOpa3oBbIBATE ux B paborarormuit
MIPOrpaMMHBII KOJI.

ON4  OyHKUMOHANABUIBIK, CEHIMIUTIK  YKOHE

Kayilci3iKk TamanTapslH eCKepe OTBIPBIM, Kypaesi

OarapiaMasbIK OHIMAEp/I Kacay.

PO4  Co3pmaBarh  CIIOXKHBIE  HPOrpaMMHbIE
MIPOJLYKTHI c y4eTOM TpeOoBaHU
(yHKIHMOHAIBHOCTH, HaJIeHOCTH u
6e30M1acHOCTH.

ON10 Ex TuimMai xoHe MTHHOBALUAIIBIK

HIemiMAepIl TaHAay YLIIH KYPAETi TEXHUKAIIBIK

JKOHE aKIapaTTHIK MIHIETTEp i Tanay
JIaFJbpUIapbiHa ue 0oIy.
PO10 VMimeTh HaBBIKK aHAII3a CIIOKHBIX

TEXHUYCCKUX U I/IHCI)OpMaLII/IOHHBIX 3a1a49 1

BbIOOpa Harboee 3PHEKTHBHBIX U
MHHOBAIlHOHHBIX PEIICHUH.

Enoex pynkuuscsy/ TpynoBas
(ynxnus 1.

Barmapiaamanblk skacakTaMaHbl 33ipiiey
nporecin  mgaiibipay/  [loaroroBka

mporecca pa3pabOTKH  MPOrpaMMHOTO
obecrieueHus

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

barnapnamaiblK JkacakTaMaHbl 33ipiey
MPOLICCTEPiHIH ~ OpPEKETTepiH  Tajay.
barnapinaMaiblK JkacaKkTaMaHbl 33ipiey
YUIH  CTaHAapTTap.bl, spicrepmi,
Oarjapiamanay TULAEpIHIH KypangapbiH
Tapnay. bargapnamanslk KaMTaMachl3

Koca ajifaHma, OapibplK TamanTapAbl | €Tyl o3ipieyaiH  jkobamay — KoHE
azipieyre HKOHE OlmikTiiKKe | mMaiijanaHy KykaTTaMachlH — d3ipiey/
0aiiIaHbICThI apekerTep MeH | AHanu3 JeUCTBUI MIPOLIECCOB
mingerremenep)/ [lpenqmernass obmacte | pazpaboTku MPOrPaMMHOTO
u IIPOEKTHO-TEXHHYeCKast | obecmedeHus. BwiOOop  cTaHZapTOB,
JOKYMEHTaLus o pa3paboTKe | METOAOB, HHCTPYMEHTapHHU  SA3BIKOB
MPOrPaMMHOTO oOecrieueHus. | MPOrpaMMUPOBAaHUA I Pa3pabOTKU
IMponeccel pa3pabOTKM MPOrpaMMHOTO | MPOrPaMMHOTO o0ecIIeueHusI.
oOecrieuenust  (craHmapTel, MeTonsl, | Paspaborka MPOEKTHO "
HMHCTPYMEHTAJIbHbIE CPEACTBA, ACHCTBUS | HKCILTyaTallHOHHOM JIOKYMEHTaLlH1
u  00s3aTeNbCTBA,  CBS3aHHBIE € | pa3pabOTKH IIPOrPaMMHOTO
pa3paboTkoii ¥ KBanupuKaimeil Bcex | obecredeHus..
TpeOOBaHUii, BKIIOYAs HAAEKHOCTb U
3alIMIIEHHOCTH).
Enoex yukuuscsr/ TpynoBasi | BarnapnamansiK skacakTamansl o3iprey | barmapmamainbik JKacaKTaMmara
$ynxnus 2. omicTemenepi  JkoHe  OarmapiaManay | KOWBUIATBIH TaJlaNTapAbl iCKE achIpy
bar napnamansik JKacaKkTaMara | TEXHOJIOTHsIaphl. barmapnaManblK | MYMKiHAIKTEpiH Tanjay.
KOMBUIATBIH ~ Tamantapiel  Taugay/ | jkacakrama HKOHE oHblH | barmapmamanblk — KaMTamachl3 — eTyAi
Ananu3 TpeOOBaHMIT K MpPOrpaMMHOMY | (YHKIMOHANIBIFBI. Barnmapnamanslk | o3ipyney — OoiblHIIA — TaraibIHIAIFaH
obecreueH o KaMTaMachl3 eTyre KOWBUIATBIH | MIHIETTEp UICHOEpiHIEe TalanTapabl
TalanTapJblH  Typiaepi  (neHreinepi | icke achIpyJbIH YakKbIThI MEH eHOeK
OolbIHIIA, CHUMaThI OOMbIHIIA). | CHIABIMIBUIBIFBIH OaraiayJpl SKYprisy.
barapnamabik ’Kacakramara | barmaprmamanslk — KaMTamachl3 — eTyre
KOWBIIATBIH ~ TalamTapAbl  AHBIKTAy | KOUBUIATHIH TalamTapAbl iCKe achIpy
omictepi. /1b xobanay koHe Maiiganany | HycKamapbH d3ipney. barmapmamansik
ozictemMenepi MEH TEXHOJOTHsIAphI/ | jKacaKTaMara KOMBUIATBIH TaJlalTap.IbIH
Mertononoruu pa3paboOTKH | OpBIHAATYBIH Tangay/ Ananuz
IIPOrPaMMHOTO o0ecTeueHus U | BO3MOXHOCTEH peanus3aiuu TpeOoBaHUI
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
oOecrieueHno (O ypoOBHSM, 1O | pa3paboTke MPOTrPaMMHOTO
Xapakrepy). Mertonpl  BbisABIEHHs | oOecreueHusi. BplpaboTka BapHaHTOB

YibIMIacTHIPYLIbUIBIK, —OacTaMallbUIAbIK,
3efiHAUIIK, JKayalKepIIUIK, TOPTINTLIIK,
OpPBIHJAYIIBUIBIK, AHAJIWTUKANBIK OMWIIAy,
JKOCHapiay, —IIemliM —KaObligay, —ChIHH
Tanjay, HOTIKere OaraapiaHy, KociOu
TeHrei i KeTepyre yYMTBLTY/
OpraHnu30BaHHOCTb, MHHULMaTHBHOCTb,
BHHMATEJIbHOCTb, OTBETCTBEHHOCTb,
JIMCLUIUIMHAPOBAHHOCTb,
UCHOJHHUTEIBHOCTD,

MBILUICHHE,  IUIAHUPOBAHHE,  IIPUHSTHE
peleHus, KPUTHYECKHI aHasms3,
OpHUCHTALMSI Ha PE3YNIbTaT, CTPEMIICHHE K
TIOBBIIIECHHIO IPO(ECCHOHAIBHOTO YPOBHSL.

AHAJIMTHYCCKOC




TpeGoBaHUI K MPOrpaMMHOMY | pean3aluu TpeboBaHMit K
00€eCTIeueHHIO. Mertononoruu U | IporpaMMHOMY OOecledeHHIo. AHaIN3
TEXHOJIOTHU [IPOEKTUPOBAHHS U | HCIOJHEHUs TpeOoBaHHH K
ucnosb3oBanus bJ1. IIPOrpaMMHOMY 00€CIIeUEHHIO.
Enoex pynkuuscsy/ TpynoBas | barmapnamainsix ’kKacakTama meH | barmapmamanbik ’KacaKkTaMaHbI
¢ynxnus 3. GarIapaamMaibik untepdeiicTepai | jxobamayaplH — HEri3ri HOPUHUMITEPiH
Barnapnamansik JKacakTaMaHbl | jxobanay omicTepi MeH Kypannapel. 1B | Tapmay »xoHe KonpmaHy. barmapmamansik
sKobanay/ IIpoexTupoBanue | xobamay oficTepi MeH Kypamdapbl. | )KacakTaMaHBIH  KYPBUIBIMBIH  JKOHE
HIPOrpaMMHOI0 00ecreueHust Barnapnamaisi ’KACaKTaMaHbIH | OHBIH  KOMIIOHCHTTEpIHIH  KypaMblH
OyHKIMOHANAB  XKOHE  TEXHUKAJbIK | AHBIKTAHTHIH OarjapIaMasIK
Iu3aiiHbl. Barmapaamanslk Jkacakrama | jkacaKTaMara KOMBUIATHIH TalalTapibl
apXUTEKTYypachlH Kypy MNPHHIMOTEPI | apXUTEKTypara TYPJICHIIPY.
men Typuepi. AK omictepi Mmen | barmapmamanbik JKacaKTaMa MeH
npuHuunTepi/ MeToasl M CPEencTBA | MATIMETTEp 06a3aChIHBIH
MPOEKTUPOBAHHS MPOrpaMMHOr0 | OaraapramalibiK unrepdeiicrepin
obecrieueHust u NPOrpaMMHBIX | 33ipiiey 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 | OJIApIbIH AapachbIHAAFel HHTepdeiicTep,
obecrieueHust. MeTonasl M INPUHIMIEL | OJNapAbl  KeHiHIpeK  KoATay — JKOHE
Ub. Tecriney YLIH. XKyprizinren
JKYMBICTApABIH HOTIKeNepi OoMbIHIIA
ecenTi KyKaTTaMaHbl KaJIBIITacTHIpy/
BbibOp W TIpUMEHEHHE OCHOBHBIX
MPUHIUIIOB MPOEKTUPOBAHHS
IIPOrPaMMHOTO o0ecIIeueHusI.
Tpanchopmanus TpeboBaHU K
MIPOrPaMMHOMY ofecrieueHnIo B
ApXUTEKTYpY, omnpeernsIomast
CTPYKTYpy NIPOrPaMMHOTO 00ECIIeUeHHs
U COCTaB ero KOMIIOHEHTOB. Pa3paboTka
U JOKyMEHTHPOBaHWE HPOTPaMMHBIX
uHTepdeicon MPOrpaMMHOTO
obecrieuennss u  bBJI.  Paspabotka
IpeIBApUTEIILHON BEPCHU
0JIb30BATEIbCKOM JIOKYMEHTaLlH1
MIPOrpaMMHOTO obecrieueHusl.
Ommcanne KOMIIOHEHTOB
MIPOrpaMMHOTO obecrieueHus "
uHTep(ecoB MEXAy HHMH, UL HX
MIOCIIEAYOIIETO KOJJMPOBAHHUS "
TECTHPOBAHUSL. ®dopmupoBaHue
OTYETHOH JIOKyMEHTaIluH o
pe3yJIbTaTaM NPOBEICHHBIX padoT.
Enbex pynkuuscsy/ Tpynosas | Jlepexrep KYPBUIBIMBI, onapnael | Barnmapmamanblk KamMTamachl3  €TYIIH
yukuus 4. Oarmapiamanay — TULiepiHiH — OipiHzme | Oargapiamalbik KOJIBIH JKeHEY 1
barmapnamaisix JKacakTaMaHbl | JKy3ere aceIpy epeKIIeNiKTepi. | XKy3ere aceIpy. barnapnamainsix
Oarnmapiamanay JKOHE Tectiney/ | Anropurmuaepai KYPYIbIH JKOHE | JKacaKTaMaHBIH OacTankel KOIBIH

IIporpamMMupoBaHHe ¥ TECTHPOBAHUE

Tanay/AblH 3aMaHayH dAiCTepi, COHAAN-

TECTiJIey XoHE Tanaay. barmapiaamainbik

IPOrPaMMHOI0 00ECICUCHHUS aK OJapIblH KYpHCTUNriH Oaranay | jkacakTaMaHbBIH OarjapiiaMaiblK KOJIBIH
smicrepi. Barnapnamanay TUTIHIH | KaXXeTTi carma KpHUTEepHiiiepine
Kypaigapbl  JkoHe  OarjapnamaiblK | COWKECTIriH Oaranay. Jepekrep




KaMTaMachl3 eTyni 93ipiey MpOLeCiHiH
KOIl aFbIH[BI (KOIl TAlCHIPMaHBI) iCKe
acelpy epekiuernikrepi. barmapnamanay
tingepi. barmapnamanblk kacakrama
HYCKACBHIHBIH ~ OaKplmay KyienepiHig
XKyMbIC HpuHIMnTepi. barmapiamaibik
acaKTaMaHbl ~ OHTAMJIbl  MOJYJNBIIK
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  OHTAIJIBI  TaHAayHbl
Kysere aceIpy. Barmapnamanay
TUNAEpiHAE ~ TanchlpMaiapibl  iCKe
acelpy, 93ipiey KypajJgapbiH Oamray,
OarmapiamManblk  KaMTaMachl3 eTYIiH
Oar JapiamMabiK KOJIBIH Kapay.
barnapiamabik JKacaKTaMaHbIH
HYCKaJapelH  OacKapy  JKyHenlepiHiH
OipiH  opHATy JKOHE  MaiijanaHy.
barapnamaiibIk jkacakTama KOJbl YILIiH
MOYJIbAIK TecTineyni KYpY.
barnapiamabik JKacaKTaMaHbIH
Gactankpl KOIbIH Tangay. JKyprizinrexn

nx cnoxHoctH. CpencTBa  si3bIKa | JKYMBICTapIbIH HOTIDKeNEpi OoHbIHIIA
MPOrPaMMHUPOBAHHMS W CICUU(UKH | €cenTi KyKaTTaMaHbl KaJbINTACTHIPY/
peanm3auu MHoronorouHoctd | OcyuiecTBieHue OTJIaZIKK
(MHOT03a1a9HOCTH) mporiecca | MPOrpaMMHOTO  KoJa IIPOrPaMMHOTO
paspabotku MPOrpaMMHOr0 | oOecreyeHus. Ocy1ecTBieHne
obecreueHus. SI3bIKM | TECTHPOBAHUS u aHaIIM3
IIPOrpaMMHUpOBaHusl. [IpuHIMIBI paboT | MPOU3BOIUTEIEHOCTH HCXOHOTO
CHCTEM KOHTPOJISL BEPCHU | HPOTPaMMHOrO KOJa IIPOrPaMMHOTO
MPOrPaMMHOT0 obecrieuenusi. | obecrnieueHus. OLEHKA IMPOrPaMMHOTO
IIpyHIMIB TOCTPOSHUSI ONTHUMAJIBHOTO | KOJAa IPOrPaMMHOTO OOecCIeueHus Ha
MO/LYJIBHOTO TECTUPOBAHMS | COOTBETCTBHUE TPEOYEMBIM KPHUTCPHSIM
MPOrPaMMHOI0 00eCIIeUeHHUSI. KayecTBa. Ocy1ecTBieHne
ONTHMANBHEIX ~ BBIOOPOB  CTPYKTYp
JaHHBIX. Peanusaums 3amau Ha si3bIKax
MIPOrpaMMHUPOBAHHMS, HACTpOWKa
CPEeACTB  pa3paboTKH,  NPOBEICHHE
IPOCMOTPOB ~ HPOTPaMMHOTO  KOJa
MIPOrpaMMHOTO obecrieyeHus.
Hacrpoiika ¥ UCTIOJIB30BAaHNUE OAHON M3
CUCTEM KOHTPOJISt BepcHii
nporpamMmHoro obecrniedenus. Cosnanue
MOJYJIEHOTO TECTHPOBAHHUS ULt
[POrPaMMHOTO  KOJa IIPOrPaMMHOTO
obecrieueHus. Amnanus HMCXOHOTO
IPOTPaMMHOr0  KOJa IPOrPaMMHOTO
obecrieueHus. dopmuposanue
OTYETHOMH JIOKYMEHTAIU o
pe3yJbTaTaM IIPOBEJICHHEIX paboT.
Enoex yukuuscsr/ TpynoBas | JIb cxemanapsid sxobanay npuHumnTepi, | bargapnamanbik MOJYJIBJIEP MeH
yukuus 5. cypassicTapabl oHTainanaelpy, JKBX | Oarmapmamansik KacakTama
barmapnamanblk ~ MOAyJBAEp ~— MEH | JEpeKTepiH cakTay  JKOHE  OKy | KOMIIOHEHTTEepiH KYpAacThIpy
Oarapiamainbik JKacakTama | (TpaH3akuusuiap, OKiaynay ACHreinepi, | mpoueaypaiapbH a3ipaey KOHE

KOMITOHEHTTEpiH OipikTipy/ HTerpamust | MHAEKCTED). ORM Kydenepi. | opeiHmay. Jlepektepai Keumipy JKoHE
MPOTPaMMHBIX MOJyJIel M KOMIIOHEHTOB | baFmapiamanblk — MOIylbaep — MeH | TYpieHAipy (TYpieHAipy) pacimuepi
[POTrPaMMHOr0 00eCTIeYeHHUs GaraapaMabIK »Kacaktama | a3ipyey. Bargapmamansik KamTamachl3
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 | OHTaIaHIbIPy. Coiikec ORM
KOMITOHEHTTEPIH KypacThpy oJicTepi | JKyHenepiH TaHmay >KOHE IaiijianaHy.
MeH  Kypammapel.  Barmapnamaneik | JIb-meH JKYMBIC icTey YIiH




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

cOOpPKHM MPOrPaMMHBIX  MOAyJeH U
KOMIIOHEHTOB MIPOrPaMMHOTO
oOecrieuenusi. MeTtoapl U CpencTBa
MPOBEPKH paborocrocoOHOCTH

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

¢dyHkumonanael a3ipiaey/ PazpaboTtka u

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

onTUMu3anus ciIokHbIX SQL 3anmpocos.
BbIOOp M HCHOJIB30BAHHE TOAXOISAIIMX
ORM- CHCTEM. Paspabotka
¢ynxuuonana s pabots ¢ B/1.




Bingim 6epy 0araapaaceinbin Ma3myHsbl/ Coaep:kanue odpa3oBaresibHoii nporpammsl/ Content of the educational program

anpInraca
Komnonent K TBIH
waxini (MK, KOMIIETEH
KOO, TK)/ [Tongep [onHIH /ToxKipHOCHIH Kpenutrep . H
Mopnynsaix . Huxk, KOJIB1/ aTaybl/ caHsl/ P
Monyns OoiibiHIIa . (xoaTTapsr)/
ataysbl/ KOMITOHEHT Kon HaumenoBanue [ToHHIH KpICKaIIa Ma3MYHBI/ Kon-Bo
OH/ PO o moayiio/ Cemectp/ | Dopmupye
HasBanune ; (OK, BK, JUCTIUTLIA JUCTIATUTAHBI KpaTkoe onrcanue AUCIUIUTHHbL/ KpeauTos/
Module learning . S L Semester MbIe
Momyst/ KB)/ Hb1/ /mpakTuxu/ Brief description of the discipline Number of
outcomes L . KOMIIETEHI]
Module name Cycle, The code Name disciplines / credits 11 (ko E1)/
component | disciplines practices Formi d
(OK, VK, .
competenci
KV)
es (codes)
Tapuxu- Monpyabai coTTi JKBIT MK KT/ IK/ Kazakcran Tapuxsl ITon KazakctaH TapuxXbl JaMyBIHBIH HETI3Ti 5 2 KK 4,
¢unocopusiel | asiKTaraHHAH KeifiHn 00J1 OK HK 101 Ke3eHIepiH 01Ty MEeH TYCIHYi KepceTyre, aaaM3ar KK 5,
K Oinmim Oepy 0itiM aTymibI GED MC KOFaMBIHBIH  JTYHHEKY3UTIK-TApUXH  JTaMyBIHBIH KK 21
’KOHE pyXaHu Kao0inerTi: JKaJIIbl MapaJurMacbIMeH TApUXU OTKEH OKUFallap
JKaHFBIPY KK 1, KK 2, KK 3, MEH KYOBUIBICTApIbl OailaHBICTRIPYFa, Ka3ipri
Mo TyJIi/ KK4, KK 5, KK 6, KazakcranubiH Tapuxu yaepicrepi MEH
Mopyinb KK 7, KK 8, KK 9, KYOBUIBICTAPBIH 3€PTTEy/Ie aHATUTUKAIIBIK JKOHE
HUCTOPUKO- KK 10, KK 11, XK aKCHOJIOTHSUIBIK, ~ Tajllay  Kacay JaFJblLIapblH
(dbunocodpckux 12, KK 13, XKK14, MeHrepyre, KazakcTtaH TapuXBIHBIH  TapuXH
3HaHUU U KK 15, KK21, KK KYOBUTBICTApEI MEH TIpOILIECTepiHE CBHIHU Oara
JTyXOBHOM 22, KK 23, Oepyre MyMKIHIIIK Oepe/ti.
monepuu3ammun | ON 1 Ucropust Kazaxcrana | [lucuuiuinHa — MO3BOJISIET  JEMOHCTPHPOBATh
/ 3HaHHE U MMOHHMaHUE OCHOBHBIX JTAIlOB Pa3BUTHSA
Module of ucropun Kazaxcrana, COOTHOCHUTH  SIBICHHS U
Historical and | / Iocue ycnemHoro COOBITHSI HMCTOPUYECKOrO TMPONLIOro ¢ obmiei
Philosophical 3aBepuIeHUs napagurMoil BCEeMHUPHO-UCTOPHYECKOTO Pa3BUTHUS
Knowledge MOyJIst YeJOBEYECKOro OOIIeCTBa,  BJAJeTh HAaBBIKAMHU
and Spiritual odyuarommiics AQHAINTHYECKOTO ¥ aKCHOJOTHYECKOTO aHali3a
Modernization | 6yner: OpH  W3YYEHHH WCTOPHYECKHX TMPOLECCOB |

OK 1, OK 2, OK 3,
OK4, OK 5, OK 6,
OK 7, OK 8, OK 9,
OK 10, OK 11, OK
12, OK 13, OK14,

OK 15, OK21, OK
22, 0K 23, ON 1

sBleHUl coBpeMeHHoro KasaxcraHna, naBathb
KPUTHUYCCKYIO OLICHKY UCTOPHUYCCKUM SABJICHUAM H
nponeccam uctopun Kazaxcrana.

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




/ Upon successful
completion of the
module, the student
will:
GC1,GC2,GC3,
GC 4, GC5, GC 6,
GC7,GC8,GCY,
GC 10,GC 11, GC
12, GC 13, GC 14,
GC 15,GC 21, GC
22,GC23,0N1

studying historical processes and phenomena of
modern Kazakhstan, to give a critical assessment
of historical phenomena and processes of history
of Kazakhstan.

KBIT MK
00]1 OK
GED MC

Fil/ Fil/
Phi 102

dunocodus

[Ton OinmiM anymsulapra Oonamak Kociom ic-
opeKeT KOHTEeKCTiHAe (uiiocodusi Typaybl, OHBIH
Heri3ri OexiMzepi, Macemenepi JKOHE OJap/bl
3epTrey anicrepi TypaJsl TYCIHIKTEpi
KaJpInTacTeipaabl. [ToH asceiHAa OimiM amymbuiap
unocopusHBIH KOFaMIBIK CaHaHBI
JKaHFBIPTYAAFbl  POJIIH TYCiHY JKoHEe Kasipri
3aMaHHBIH ~ KahaHJBIK  MOCceNlelepiH  IIelry
KOHTEKCTiHAC  (HUIOCOPUITBIK-TYHACTAaHBIMIBIK
JKOHE  OJIICHAMANIBIK  MOJICHHMETTIH  HETi3AepiH
3epTTEH .

dunocodus

JucuuminHa GopMUpPYET y CTYICHTOB IEIOCTHOS
npejcrasicHue o Guiocopuu kak ocoboit hopme
MO3HAHMS MHpa, 00 OCHOBHBIX €€ paselnax,
HpO6HeMaX U METOJaX MX U3Y4YCHHSA B KOHTCKCTC
Oyayieli mpodecCHOHAILHOU NEATCILHOCTH. B
paMKax JUCHUIUIMHBI CTYIEHTBl H3y4aT OCHOBBI
(dbunocopcko-MHUPOBO33pECHICCKON u
METOJIOJIOTUYECKONH  KYJIBTYPHl B  KOHTEKCTE
MOHMMaHus posd (GUI0COGUU B MOJEPHHU3AINU
00IIIECTBEHHOTO CO3HAHHS u petieHnu
r100aIbHBIX 33124 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.

KK 1,
KK 2,
KK 12,
KK 21

KBIT MK
00]] OK
GED MC

ASM/
SPK/
SPSC 106

OneyMeTTaHy,
casicaTTaHy,
MOJICHUETTaHy

Monyne  monzmepi  «bosamakka — ke3kapac:
KOFaMJIBIK ~CaHaHbl JKaHFBIPTY» MEMIIEKETTIK
OarapiamMachlHAa aHBIKTAJIFAH KOFaMIbIK CaHAHbBI
KAHFBIPTY MIHIAETTEPiH HIENTy KOHTEKCiHAe OimiM
ATyIIBIIapABIH QJIEyMETTIK-TyMaHUTaPJIBIK
JTYHUETaHBIMBIH KaJIBIOITACTHIPAIbL.

Cormosorus,
ITOJIUTOJIOTHS,

Jucuummesl MOAyns (GOPMHUPYIOT COIHABHO-
T'YMaHHTapHOE MHPOBO33pPEHHE OOYJAIONINXCS B

KK 2,
KK 3,
KK 6,
KK 7,
KK 8,
KK 9,
KK 10
KK 12,




KYJIBTYPOJIOTHSA

KOHTEKCTE  pEHIeHHs  3aJad  MOJEPHU3ALHH
00ILECTBEHHOTO CO3HaHUS, OIIPEJCIICHHBIX
roCyJapCcTBEHHOM  mporpammoi  «Bsmman B
Oynymee: MOJIEPHU3ALINSA 0O0IIeCTBEHHOTO
CO3HAHUAY.

Sociology, Political
science, Culturology

The disciplines of the module form the social and
humanitarian outlook of students in the context of
solving the problems of modernization of public
consciousness, determined by the state program
"Looking into the future: modernization of public
consciousness".

XK 15,
KK 21
KK 22
KK 23

KBII MK
00J] OK
GED MC

Psi/ Psi/
Psy 107

Tlcuxomorns

[Ton  OimiM  anmymsUIapablH —~ QJICYMETTIK -
TYMaHHUTapIblK ~ KO3KapachlH  KaJbIITACTHIPYFa
OarpITTanraH, «bojamakka KesKapac: KOFaMJIbIK
CaHaHBI JKAHFBIPTY» MEMJIEKETTIK
GarmapmamacbiMeH OaimanbelcTel. IIoH  TynFa
TICUXOJIOTHSCHI, ©31H-031 PETTEy ICHXOJOTHSICHI,
OMIp/IIH MOHI MEH KociOM 63iH-631 aHBIKTay
MICUXOJIOTHSICHI, COHJaW-aK TYJIFaapaliblk KapbIM-
KaThIHAC MICUXOJIOTUACHIHIAFBI Herisri
TYCIHIKTEpII KAMTHIBL.

Ilcuxonmorns

JlucnuruinHa — HampaBieHa Ha (QOopMHUpOBaHHE
COIMAIILHO-TYMaHHUTAPHOTO MHPOBO33PCHHS
CTYICHTOB, CBsI3aHa c TOCyIapCTBECHHOM
nporpaMmoii «B3rnsag B Oyayinee: MoJepHU3AIHS
00IIIECTBEHHOIO CO3HAHMA. Jucuurinna
BKJIIOYaeT B cebsg OCHOBHBIE IIOHATHSI IO
IICUXOJIOT U JIMYHOCTH, IICUXOJIOTHU
CaMOpPETYJISINK, TCUXOJOTHH CMBICNIA >KH3HU H
mpodeccCHoHaTBFHOTO CaMOOMPENEIeHUs, a TaKXKe
IICUXOJIOTMH MEXKJIMUHOCTHOTO OOIIEHNS.

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.

KK 11,
KK 21

OO/ KB
KBIT TK
GED EC

KSZhKM
N/ OPAK/
BLACC
109

KykpIk xoHe chibaiinac
AKEMKOPIIBIKKA KapChl
MOJICHHET HeTi3epi

ITorni oKy 3aHHaAMalbBIK HOpPMAaJapAbIH pedi
TypaJIbl JKaJITbl TYCiHIK O€peTiH KYKbIKTHIH HETi3ri
caylaapbIHBIH MOCeJIeNIepiH KapayFa OaFbITTalFaH,
coHJai-aKk  OiiM  aJdymblIapAslH  chifainac

KK 8,
KK 13,
KK 14,
KK 21,




KEMKOPJIBIKKA ~ Kapchl ~ IYHHCTAHBIMBI ~ MEH
KYKBIKTBIK MOJIEHHUETIH KAaJIBIITACTBIPY b1
3epaerey i Ke3aeui

OcHOBEI IIpaBa 1
AQHTUKOPPYMIHOHHON
KyJBTYPBI

W3yyeHne  AMCUMIUIMHBI ~ HAmpaBIeHO  Ha
paccMOTpeHHE BOINPOCOB OCHOBHBIX OTpacieit
npaBa, KOTOpBIE JAIOT OOIee MpPEeACTaBICHUE O
poNM  3aKOHOJNATENBHBIX  HOPM, a  TaKxke
npeaycMaTpuBaeT — u3ydeHue  (HOpMHpOBAHHMS
AHTUKOPPYIIIIHOHHOTO MHPOBO33PEHHA "
MPaBOBOH KyJIbTYPhl 00yUJarONIHXCS

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

ON1

ETK/
EBZh/
ELS 109

DKOJIOTHS KIHE
TIPIIUTIK Kayinci3airi

OKOJIOTHSHBIH ~ CypakTapbl  (OMO3KOJIOTHSHBIH
Heri3ri 3anaapel, OunocepaHblH KOMIIOHEHTTEpI
JKOHE  OoJlapFa  ocep  eTeTiH  (pakTopiap,
AHTPOIIOTEH/IIK KbI3MET KE3IHJC TYBIHIANTHIH
9KOJIOTHSUIBIK TpoOJieMajap »oHe OJlapAbl LIeIry
JKOJIAphl); KOFAM TYpPAKThl [aMybl, COHjaif-ak
OpTYpii cHIATTaFbl KayinTi >KaFgaiapia agam
Kayimci3iri )eHiHAeri ic-mapanap 1moH OOWbIHIIA
OKBITBUIABI. [IoH SKONOTHSIIBIK TYpFbIIA Oinay
JKOHE Taburu JKOXKyienep MeH TexHochepaaa
0ONaTBIH KayilTi >XOHE TOTCHIIE XaFTaimapIblH
AJJIBIH aNTy KaOUIeTiH KaJIBIITacThIPabl.

DKOIOTHS 1
0e30macHOCTh
KU3HCACATCIIBHOCTU

B jauciumivHe W3y4arTCs BOIMPOCHI JKOJOTHH
(OCHOBHBIC 3aKOHBI OHMO3KOJOTHU, KOMIIOHCHTHI
ouochepsl U (aKTOPHI, BIHSIONIAE HA HHEX,
9KOJIOTHYECKUE IPOOIEMbI, BO3HUKAIOIIME MPH
AHTPOIIOTEHHON  JEATCIBHOCTH HM MyTH HUX
pelleHust); yCTOWYMBOTO pa3BUTHs OOIeCTBa, a
TaKXKe MEPOIPHUATHUS 0 OE30MACHOCTH YEIIOBEKA B
OMACHBIX CHUTYallHAX pa3IMYHOTO Xapakrepa.

JucnummHa ¢dopmupyer 9KOJIOTUYECKOE
MBIIIJIEHHE ¥ CIIOCOOHOCTBh HPERyNpekICHUS
OIaCHBIX u Ype3BBIYAHHBIX CHUTYaIUH,

MMPpOUCXOAAIIUX B TPHUPOAHBIX DOJKOCUCTEMAX M
TexHochepe.

Ecology and Life
Safety

The discipline studies the issues of ecology (basic
laws of bioecology, components of the biosphere
and factors influencing them, environmental

KK 8,
KK 13,
KK 14,
KK 21,

ON1




problems arising from anthropogenic activities and
ways to solve them); sustainable development of
society, as well as measures for human security in
dangerous situations of a different genesis. The
discipline forms ecological thinking and the ability
to prevent dangerous and emergency situations
occurring in natural ecosystems and the
technosphere.

EKN/
OEP/ BEB
109

OKOHOMUKA JKOHE
KOCIIIKepIIiK Herizaepi

[ToH ’KOHOMHUKAJBIK OMJIay TOCLTiH, GoceKeNecTik
opTaza KOCIMOPBIHAAPIBIH TaOBICTHI KOCIMKEpIiK
KBI3METIH YHBIMIACTBIPYABIH TEOPHSUIBIK JKOHE
NPaKTUKAJIBIK JaFbUIAPBIH KAJIbIITACThIPaIbL.

OCHOBBI PKOHOMHUKH 1
npeaAnprUHHUMATCIILCTBA

JucnummHa (GopMHpYeT 3KOHOMHYECKHI 00pa3
MBIIIICHUSI, TCOPETHYECKHE U  MPAKTHYECKHE
HaBbIKHU OopraHuzanuu yCHCIHHOﬁ
NpeANpUHUMATENbCKON JEeATEIIbHOCTH
OpEeANPUSITUN B KOHKYPEHTHOH cpefe.

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,
ON1

KN/ OL/
BL 109

KembacuipuibIK
HeTi31epi

byn TIOHT OKY Ke3iHe CTYJIEHTTEP
KOIITOACIIBUIBIK KacHUeTTep/Il, CTHIIBICP/IL,
KOCITIOPBIH, aiiMak JKoHE TyTacTail enl IeHreHiHze
acep €Ty  OHICTepiH  KOJJaHAa  OTHIPHIIL,
agaMIapAblH MiHE3-KYJIKBI MEH e3apa OopeKeTiH
THIMAI 0acKapyAbIH oficTeMeci MEH IPaKTHKACHIH
urepeni

OCHOBEI JMAepCcTBa

IIpy u3ydeHMM OaHHOM AMCUUILIMHBI CTYJEHTBI
OBJIAJICIOT METOJI0JIOTUEN U IIPAKTUKOM
3¢ GEKTUBHOTO  YNpaBICHHUA  IOBEAECHHEM H
B3aUMOJECHCTBUEM JIOAEH IIyTEM MCIIOJIb30BAHUS
JIUACPCKUX KayeCTB, CTHIIEH, METOJIOB BIMSHUS Ha
YPOBHE IIPEIPUSITHS, PETUOHA 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,

ON1

KSN/
OFG / FFL
109

Kapxbuibik
cayaTTBUIBIK HeTi3aepi

[on O6inmiM amymeiiapaa jKeKe KapKbiFa KATBICTHI
nrenrimMaep Kaobuiay Ke3iHae YTHIMIIBI KapiKbLIBIK
MIHE3-KYIBIKTBI KAJIBINTACThIpazapl. IIoH aschiHaa

KK 8,
KK 13,
KK 14,




OimiM amymsuIap KapKbl CallaChIHIAFBI OapIIbIK
Kypajiapasl ic JKY3iHAE KOJIAaHyFa, KUHAKTap.Ibl
keOeiTyre, OIOJUKETTI cayaTThl J>KOCHapiayra,
CaJIBIKTap/bl €CENTeyre, CAIBIK ECENTIIIriH AYpBIC
TOJNTHIPYFa, Kap KbUIBIK IpoOJieManap TybIHIaraH
Ke3Zle KapKbUIBIK MICHIiMAep KaObuigayra XoHe
Kap KbUIBIK JIASIKTHIKTHI TaHyFa yHpeHe i

OcHOBBI (hMHAHCOBOH
TPaMOTHOCTH

JucnumuimHa — dopMupyer  y  oOydarommxcs
panoHanbHOE  (DMHAHCOBOE MOBEICHHE MPH
OPUHATHN  PEIICHUH, KacalomUXcs JIMYHBIX
(uHAHCOB. B pamMKax IUCIMIUIMHBI 00yYaromnuecs
Hay4aTbcs HCIIOJIB30BATh Ha HPaKTHKE
BCCBO3MOXKHBIE ~ WHCTPYMEHTHI B oOnacTu
(hMHAHCOB, NMPUYMHOXATh HAKOIUICHUS, TPAMOTHO
IJIaHUPOBATH GIOI[)KGT, Hay4daTcs UCYUCIIATH
HaJioru, IMpaBUJILHO 3aIl0JIHATH HaJIOTOBYIO
OTYETHOCTh, IPUHUMATh (PHMHAHCOBBIC PELICHUS
NPy BO3HUKHOBEHWH (DUHAHCOBBIX IPOOIEM U
pacno3HaBaTh ()HHAHCOBBIC MOIIICHHUYCCTBA

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

XK 21,
ON1

GZNASh/
ONIAP/
FSRAW

109

Fruiemvu
3epTTeyIepIiH
HeTi31epi )KoHe

aKaJIeMHUSUJIBIK XaT

[ToH OKBITBUIATHIH CaJIaJIaFbl FHUIBIMU 3€pTTEYJIep
o/licTepl MEH aKaJeMHUSUIBIK XaTThl 3epTTeyre
OaFbITTaNFaH. binim ajgyuibuiap
TYXKBIPBIMAAMAIIBIK ~ alllapaTeH JKOHE 3epTTey
JKYMBICBIHBIH HETI3r1 Ke3CHIepIMEH, OIiCTepIiH
KIKTeNyiMeH, OJapibl KOJIAaHy cayajiapbIMeH
TaHBICAJIbI. binim aNyLIbLIap FBUIBIMU
3epTTeyNIepAl CaHABIK JKOHE camnayblK Tajjgay
JIaF/IBIapBIH UTEPYTe JKOHE OHBIH HOTHXKENIEpiH
aKaJIeMHMSUIBIK OpTaJa Makala MeH OasHpamarap
TYpPiHJE YChIHYFa YHpEHe .

OCHOBBI HAYYHBIX
UCCIIEIOBAaHUI 1
aKaJIeMH4ecKoe

MHCHEMO

JlucuunuinHa HampaBiieHa Ha HM3yYE€HHE METO/I0B
Hay4YHBIX HCCIENOBAaHMH W  aKaJEeMHYECKOTO
nuckMa B u3ydaeMod oOiactu. OOyuwaromiuecs
O3HAKOMATCS C TOHSNTHHHBIM  amlapaTtoM |
OCHOBHBIMH JTanaMu HCCIIeIOBATENbCKON

KK 8,
KK 13,
KK 14,
KK 21,
ON1




JESATEILHOCTH, knaccudukanmeit METOJIOB,
obmactsMu  uX mnpuMmeHeHus. OOyuaromuecs
Hayd4aTcsl BIaJeTh HAaBbIKAMU KOJIMYECTBEHHOTO U
Ka4eCTBEHHOI'0 aHajlu3a Hay4HBIX HCCIIeOBaHHH
W TIPENICTABIATh PE3yNbTaThl B BUAE ITyOJIMKAIMi
U BBICTYIUICHUI B akaJieMU4ecKoil cpene.

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.

Tin moaysi/
S3pIKOBOM
MOy b/
Language
module

Mopyabai ¢oTTi
asiKTaraHHAH Keiin
OlstiM aJayumisl
KaoiaerTi: KK 16,
KK 17, KK 18

/ Tlociie ycnmeurHoro
3aBeplIeHUs
MOAyast
oOyualommiicst
oyaer: OK 16, OK
17,0K 18

/ Upon successful
completion of the
module, the student
will: GC 16, GC 17,
GC 18

KBIT MK
00J1 OK
GED MC

K(O)T/
K(R)Ya/
K(R)L 103

Kasak (opsic) Timi

[ToH Ka3ak TLTIH IIET TN PETIHAE CTYIEHTTEpre
Tl KOJITaHY ABIH 6apIbIK JIeHrerine
KOMMYHHUKATUBTIK KY3bIPETTUIIKT]I KaJbINTaCTBIPY
apKbUIBI QJICYMETTIK, MOJCHHUCTAPANIBIK, KOCiOU
KapbIM-KaThIHAC Kypallbl pETiHIe Ka3ak TUTiH
camajbl MCHIepy i KaMTaMachl3 eTeli

Kazaxckwuit (pycckwif)
S3BIK

Jucuunirna obecrieunBaeT KadyeCTBEHHOE
YCBOGHHME Ka3axCKOro f3blKa Kak CpelcTBa
COIMAJIBHOTO, MEXKYJIbTYPHOTO,
po¢eCCHOHATHHOTO o0IIeHNs yepes
(hopMupoBaHTE KOMMYHHKATHBHBIX KOMIICTCHITUHA
BCEX YPOBHEH MCHOJIb30BAaHUA  A3bIKA IS
M3YYalOIIMX Ka3aXCKUM SI3bIK KAK HHOCTPAHHBIN.

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

1,2

KK 16,
KK 17,
KK 18

KBIT MK
00]] OK
GED MC

ShT/ lyal
FL 104

Illeren Timi

[Ton CTYZICHTTEPiH MO/ICHHETAPAJIBIK-
KOMMYHHUKATUBTIK KY3BIPETTUITIH IIETeN TUTiHEe
Oimim  Oepy OapbIChIHIA KETKUTIKTI JAeHreine
KaJIBIITACTHIPAJIBL.

10

1,2

KK 16,
KK 17,
KK 18




MHocTpaHHBIH SI3bIK

Jucunmmaa ¢dopmupyer MEXKYIbTYPHO-
KOMMYHHUKAaTUBHYI0 KOMIIETEHIIMIO CTYJEHTOB B
mpouecce  MHOSI3BIYHOIO — o0pa3oBaHMsS — Ha
JIOCTaTOYHOM YPOBHE.

Foreign language

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

Maremarukan
BIK MOJTYJIb /
MaremaTtuueck
uit MoyIs /
Mathematical
module

Mopyabai ¢dTTi
assKTaraHHaH KeHin
OlstiM aJaymisl
Kaoiaerti: ON2

/Tlocne ycneuHoro
3aBepuIeHUsl
MOy
o0yualommiicst
oyner: ON2/

Upon successful
completion of the
module, the student
will: ON2

BI1 )KOOK
BJI BK
BD UC

MNK /
BKM/
BMC 201

MaremaTHKaHbIH
HETI3T1 KypChl

Crynenrrep rpaukTep MEH >XHUBIHAAP CHUSKTHI
JIICKPETTI JIepeKTep KYPBUIBIMIAPHIMEH JKYMBIC
icTey yIIH anrebpa MeH caHaap TCOPHSICHIH
yitpeneni. Onap anroputMmiaepii Tanjay KoHE
Kypaemi MpoIeCTePIi MOJCIBACY YIIIiH
nuddepernmanap HKOHE HMHTETPAJIIbI
ecenTeynepai MeHrepeai. Kypc coHbIMEH Kartap
OarmapiaMaNbIK  IICIIIMIEPII PACcIiMACY KOHE
JYPBICTBIFBIH TEKCEPY YIIIH KaXETTl JIOTMKa MEH
JIONICIICY DJIEMEHTTEPIH KaMTHIbI. AJIBIHFaH OLTiM
JKOFapbl  THIMII ~ aJlropuTMzaepni  a3ipuney,
KOMITBIOTEPJIIK MOJIENbCY JKOHE
nHdopmaTuKanarsl  NPaKTHKAJIBIK  ecenTep.i
HIENIY YIIiH Heri3 00JIbIn Ta0bUIaIbL.

BbazoBslit kypc
MaTeMaTUKH

CTyAeHThI U3y4aroT anredpy U TEOPUI0 YUCET IS
paboTBl ¢ IUCKPETHBIMH CTPYKTYPaMH NaHHBIX,
TaKAMH Kak Tpadsl 1 MHOKecTBa. OHHU OCBaUBAIOT
muddepeHIraTbHOe U HHTETPAITBHOE UCUHCICHUSL
JUIsl aHall3a aJrOpUTMOB M MOJEIMPOBAHUS
CIIOXHBIX TpoleccoB. Kypc BKimowaer B cels
TaKKe DJIEMEHTHl JIOTHKM M JOKa3aTeJbCTB,
HeoOxomumble ISl (OpMaNTHM3alMd U TMPOBEPKH
KOpPPEKTHOCTH MIPOrPaMMHBIX peleHuiA.
[lonyueHHble 3HaHUS SBISIOTCS OCHOBOM ISt
pa3paboTku BBICOKOI((EKTUBHBIX aJITOPUTMOB,
KOMIIBIOTEPHOTO  MOJICJIUPOBAHUS M PEIICHUS
MPAaKTUYECKHX 3aJ1a4 B UHPOPMATHKE.

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.

ON2




The acquired knowledge is the basis for
developing highly efficient algorithms, computer
modeling and solving practical problems in
computer science.

BI1 )KOOK
BJI BK
BD UC

DMML /

DMML /

DMML
202

JuckpeTTi MaTemMaTuka
JKOHE MaTeMaTHKaJIbIK
JIOTHKA

CTyaeHTTep >KMBIHTBIK TEOPHSCHI, KaThIHAcTap,
GyHkuMsiap,  rpadukrep,  aramiTap  OKoHE
KOMOMHATOpPHKA CHUSKTBI  HETI3Ti  YFBIMIApIbI
yitpeneni. Omap  anropuTMaepni, Jepexrep
KYPBUIBIMIAPBIH ~ JKOHE  JIEPEKKOp  IKyienepin
TYCIHY VIIIH KaXeT COHFbl KYpPbUIbIMJApFa
KaTBICTBl €CENTep/i MOJAECIb/CY, Tajaay IKOHE
mienry  aarapuiapbiH - anmaael.  OCkl  KypCThI
asiKTaraHHaH KeiiH CTy/IGHTTED OCBI
NPUHLMITEPl ecenTey IpoLecTepiH sxodanay
KOHC OHTAWIAHIBIPY, THIMII aJITOPUTMICPI
a3ipiey KoHe Kypaeni >Keliepil Tajjay YIIiH
KOJIJIaHa aJIa IbL.

JuckpeTHas
MaTeMaTHKa U
MaTeMaTH4ecKas
JIOTHKA

CTyAeHThl u3y4yaT KII0YeBble MOHATHUS, TAKUE KaK
TEOpUsI MHOXKECTB, COOTHOIICHHS, (YHKIIHH,
rpadukn, nepeBbss u KoMmOwmHaTtopuka. OHH
nproOpeTyT HaBBIKH MOJECIHMPOBAHUS, aHAN3a U
pemieHus 3aJad, CBS3aHHBIX C KOHCYHBIMHU
CTPYKTYpaMH, KOTOpbIE  HEOOXOAWMBI  UIS
MOHUMAHHS alNTOPUTMOB, CTPYKTYp JMAaHHBIX W
cucteM 0a3 naHHBIX. [0 OKOHYaHHMU TOTO Kypca
CTYJIEHTBl CMOTYT MPUMEHSTh 3TH MPUHIUIIBI TSI
MIPOEKTUPOBAHHSI u ONTUMHU3AINH
BBIYHCITUTENHHBIX MPOIIECCOB, pa3paboTku
3(h(}HEeKTUBHBIX aNTOPUTMOB M aHAIN3a CIIOXKHBIX
ceteil.

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

ON2




BIT )KOOK
BJI BK
BD UC

YTS/TVS
/ PTS 203

BbIkTManabIIBIK
TEOPUSCHI JKOHE
CTAaTUCTHKA

[Ton mreHOepiHme CTYIOEHTTEP  BIKTHMAJIBIK
KEHICTITIHIH  Heri3ri yYFBIMJApbIH, Ke3/1eHCOK
HIaManap/bl, Tapaily 3aHIbUIBIKTAPBIH, COHIAN-aK
napameTpIiepi Oaranayibl, TUIIOTE3aHbI
TEKCEPY/Ii KOHE KOPPEIAIUSIIBIK TaJIayIbl Koca
aNFaHna, JICPEKTepIl TalAayAblH CTaTUCTHKAIBIK
omicTepiH yiipenei. Onap Ke3aeicoK mpouecTepai
CHMATTAy »JKOHE oOnapjabl OoKay, COHai-ak
CTATUCTHUKAJIBIK KOPBITBIHIBIIAP HeTI31HIe
HETI3eIreH menrimaep KaOBLIIAY YIIiH
MaTEMaTUKAJIBIK MOJIeIbIeP/Ii KOJIIaHY bl
YHpeHe.

Teopus BeposiTHOCTH U
CTaTHUCTHKA

B paMkax OUCUMIUIMHBI CTYAEHTBl H3Yy4aroT
OCHOBHBIE MOHATHSA BEPOSITHOCTHOT'O
IIPOCTPAHCTBA, CIy4yalHbIX BEJIUYMH, 3aKOHOB
pacopeneneHus, a  TakkKe  CTaTUCTHUYECKUX
METOJI0OB AHAJINW3a JaHHBIX, BKIIOYas OLICHKY
apaMeTpos, IIPOBEPKY TUIIOTE3 u
KOppensanuoHHbI  aHanu3. OHHM  HayuaTcd
NPUMEHATh  MaTEeMaTHYECKHE  MOJENH  JUId
ONMCAaHUA  CIy4alHbIX  IPOLECCOB M  HUX
MPOTHO3UPOBAHMUs, a TakkKe JJs [PUHATHS
000CHOBaHHBIX pelieHuit Ha OCHOBE
CTaTUCTUYECKUX 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 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

ON 2

BIT JKOOK
BJ] BK
BD UC

EM/VM/
CM 204

Ecenrey
MaTeMaTHKaChl

Crynentrep (QYHKIUAIApABl KYBIKTAY, CaHIBIK
UHTErpanjay XoHE capanay, TeHIEylIep MeH
TeHAeyJIep Kylenepin remry, AKBIPIIBI
afbpIpMaNIbUIBIKTAp MEH O3JIEMEHTTEp JJiCTEpiH
MmeHrepeni. Onap aHaJUTHKAIBIK JKOJIMEH IIelly
KWBIH HEMece MYMKIH eMeC ecenTep/i ey YIIiH
aNropuTMICp MEH OarmapiaMaiblK IIemriMIaepi
Kypyael  yipenemi. bym OimiMm  pu3ukambIk
MIPOLIECTEP/II MOJENbJIEY, HHKEHEPIIK ecerTeyiep
KOHE FBUIBIMH 3epTTeyJiep MEH KOJIaHOaIIbI
cajanapJiarpl AepeKTep ii Ta1ay YIIIiH MaHbI3bl

ONZ2




BreranciaurensHas
MaTeMaTHKa

CTyneHTBl OCBOSIT METOIBI  ANIPOKCHMAINU
(YHKIMIA, YUCICHHOTO  HMHTETPUPOBAaHHUI U
muddepeHIMpoBaHus, pelIeHUs YpaBHEHUH W
CHCTEM YpaBHEHHH, a Tak)ke€ METOJOB KOHEYHBIX
pasHocTei 1 aneMeHToB. OHM Hay4aTcsi CO3/1aBaTh
QITOPUTMBI M TPOTPAaMMHBIE  pEIICHUS ISt
pemieHust  3aja4,  KOTOpble  TPYIHO WX
HEBO3MOXKHO PEIINTh aHANUTHYECCKU. DTH 3HAHUS
BOXHBl  JUIi  MOJENMPOBaHMA  (pusnmyeckux
MPOLIECCOB, HHXCHEPHBIX pAacueToB M aHaIn3a
JaHHBIX B HAy4YHbIX  HCCICHOBAHUAX U
MPUKJIAAHBIX 00JIaCTAX

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

BIT JKOOK
BJ] BK
BD UC

EPZhO/
POVP/
DOCP 205

Ecenrey npomnecrepin
Kobaray KoHe
OHTaUJIaHIBIPY

CrynmeHTTep THIMII alTOpPUTMAEPHAl kobamay

NPUHIUIITEPIH, oJap/isl Tangay JKOHE
OHTAMNIAHABIPY  QIICTEpiH, COHBIH  iMIiHIE
JIMHAMUKAJIBIK Oarapiamanayipl, alIkes

AITOPUTMICPAl KOHE TapalIeibdl ecenTeyaepai
yiipeneni. Onap OHIMAUIIKTI apTTHIPY JKOHE
ecernTey IKyHellepiHie pecypcTapibl  OHTaHJIbI
nainanany miennmaepiH a3ipieyai  ydpeHem.
AnplHFaH OUTiM MEH Jar[buIap JKOFapbl OHIMJI
Oargapiaamanapibpl  Kypyda, KypHeni —ecentey
eCeNTepiH  OHTAWIAHIBIPYAAa  JKOHE  HAKTEHI
YaKBITTaFbl MOCEJIeNepPAi NIy ie KOJIaHbLIaIbL.

[MpoekTupoBaHue u
ONITUMU3AIIHS
BBIYHCITUTEIBHBIX
IPOLECCOB

CryAeHTbl U3ydaT MPUHLMIBI MPOEKTUPOBAHUS
3(h(HhEeKTUBHBIX aJTOPUTMOB, METOJBI X aHAJN3a U
ONTUMHU3ALUHY, BKJIIOYast JIMHAMHYECKOE
[IpOrpaMMMPOBAaHHE, JKAIHBIE AITOPUTMBI U
napajuienbHbie  BeaucHeHus. OHM  HaydaTcs
pazpabaTeiBaTh  pEeNICHHUS Ui TOBBIIICHUS
MIPOU3BOUTEIHLHOCTH u ONTUMAJIBLHOTO
WCIIOJIb30BaHUSI PECYPCOB B  BBIYMCIUTEIbHBIX
cuctemax. [IpmoOpeTéHHBIE 3HAHUS W HABBIKH
MIPUMEHUMBbI B CO3JaHUU

ON2




BBICOKOIIPON3BOIUTEIBHBIX mporpamm,
OIITHUMH3AIIMH CJIOKHBIX BBIYUCIIWTCIIBHBIX 3aJayd
1 pCIICHUU npo6neM B pcajibHOM BpEMCHU.

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.

barnapnamana
y Herizmepi /
OCHOBBI
MPOrpaMMHPOB
anus / Basics
of
programming

Mopyabai ¢oTTi
asiKTaraHHAH Keiin
OlstiM aJaymisl
KaoiaerTi: KK 19,
ON3, ON4, ON7,
ON10

/ Tlociie ycnmeurHoro
3aBeplIeHUs
MOAyast
o0yuarommiicst
oynmetr: OK 19, ON3,
ON4, ON7, ON10

/ Upon successful
completion of the
module, the student
will: GC 19, ON3,
ON4, ON7, ON10

JKBIT MK AKT/IKT AKIapaTThIK- ITon 1 QpIIBIK KOMMYHUKaLUSIBIK KK 19
00/J1 OK /ICT 105 KOMMYHUKAIUSIIBIK TEXHOJIOTHSIAP apKBUIbI aKMApaTThI 1371ey, CaKTay,
GED MC TEXHOJIOTHsIIap OHJIeY KoHe Oepy MpOLECTepiH, dAICTEpPiH ChIHU
Oarayiay )oHE TaJ1ay KaOiIeTiH KaJIbIITACThIPAIbI
WudopmanunoHHo - Jucuunnuza ¢dbopmupyer CHOCOOHOCTh
KOMMYHUKAIIMOHHBIE | KPUTHYECKHM  OLCHMUBATh W  aHAJIU3HPOBAThH
TEXHOJIOTUH MPOLIECChI, METO/IBI IOUCKA, XpaHeHHs, 00paboTKH
U mepemaun  WHGOPMANWH,  IOCPEACTBOM
IIUPPOBBHIX KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.
Information and The discipline forms the ability to critically
Communication evaluate and analyze the processes, methods of
Technologies searching, storing, processing and transmitting
information  through  digital communication
technologies
BITXKOOK | AK/VA/ Anropurmre kipicne | [IoH asceIHIa CTYIOCHTTEp THIMII aaTOPUTMIEPIi ON 3
BJI BK 1A 206 O3ipNieyIiH  HEri3ri  TY)KbIpbIMJaMaaapbl  MEH
BD UC omictepin  yiipeHemi. OKBITY  HOTHXKECIHJC

CTYICHTTEp HEri3ri JOaraplIapabl  MEHrepesi:
AITOPUTM/IIK NPUHIKAOTEP] TYCiHY,
ANTOPUTMICPAIH ~ KYPACIUIINiH — Tangai  Oidy,
OimiMIl  MPaKTHKANBIK KOJNJIAHY:, alTOPUTMIIK
oMIaypl TaMBITY.

Beenenue B
AITOPUTMBI

B pamkax JUCHMIUIMHBI  CTYIEHTHI  H3yyar
OCHOBHBIC KOHLENIMH W METOAbl pa3pabOTKu
3¢ QeKTUBHBIX ~ AITOPUTMOB. B pesyibrare
0o0y4eHUsT CTYIEHTHl OBJAJECBAIOT KIIIOYEBBIMHU

HaBbIKAMU: [IOHMMAaHHE aJITOPUTMUYECKHUX
IIPUHLIMIIOB, YMEHHE  IPOBOAMTH aHanus
CII0’KHOCTH AJITOPUTMOB, [IPaKTUYECKOE
IPUMEHEHUE 3HaHUI, pa3BUTHE




AITOPUTMHUYCCKOT'O MBINLICHUA

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.

KIT JKOOK
I1J1 BK
PD UC

BZhA/
PRP / DDP
301

Barnapnamanap st
JKoOaray KoHe a3ipiey

"barnapnamanapnsl xobanay jkoHe a3ipiey” moHi
CTYICHTTEPAIH OaFaapiaMalblK KAMTaMachl3 Tyl
Kypy cajachlHAa THIMAI JKYMBIC icTey VIIiH
KaXETTi HeTisri Jarmeuiap MeH OLTiMIi urepyiHe
OarbITTaNFaH: OarapiaMaliblK KaMTaMachl3 eTyni
JKobamay omicTepiH MEHrepy, MacIITaOTalaThIH
JKOHE  ceHIMIi  OariapiamManblK — IIenrMaepai
o3ipyeit Oy, o3ipyieyne OUTIMII MPAKTHKAIBIK
KOJI/IaHy, 3aMaHayu Kypanaap MeH
TEXHOJIOTHSsUIApAbl  TaijalnaHy,  KOMaHJIAJbIK
Jlarpiiap MeH BIHTBIMAKTaCTHIKTBI IAMBITY

IIpoextupoBanue u
pa3paboTka nporpamm

Jucuummuua "lpoektupoBanne W pa3paboTka
mporpaMM" OpUEHTHPOBaHa Ha MpUOOpeTeHHE
CTy[IGHTaMH KJIIOYEBBIX HABHIKOB W 3HAHWH,
HEOOXOMUMBIX Ui A(PQPEKTHBHOH pabOTEl B
obyacTh co3/1aHMsI TPOrPaMMHOTO OOECIICUSHHS:
OBIIaJleHne MeTojamMu rpoekTtupoBaHus 110,
yMeHHe pa3padarelBaTh MacimiTabupyemble H
HaJIe)KHbIC MIPOrpaMMHBIE pemeHus,
MpaKTHYECKOe NMPUMEHEHHEe 3HaHUH B pa3padoTke,
UCIIONIb30BAaHHE COBPEMEHHBIX HMHCTPYMEHTOB U
TEXHOJIOTHH, Pa3BUTHE KOMaHIHBIX HAaBBIKOB W
KoJutaboparyu

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

ON 4,
ON 7,
ON 10

BIT )KOOK
BJ BK
BD UC

DKT/
SAD/
DSA 207

JlepexTep KypbUIbIMBI
KOHE TaJIIaybl

[ToH cTymeHTTEpiH NEPEKTEPMEH >KYMBIC jKacay
cajacblHAa iprenmi OUTIM MEH MPaKTHKAJBIK
JIaFpuIapapl - urepyiHe  OarpiTranraH.  OKbITY

ON 3,
ON 4,
ON 10




HOTW)KECIHJIE CTYACHTTEP KeJeci HOTHXKeIepre KO
JKETKI3El: HETi3rl JiepeKTep KYpbUIBIMAAPHIH
MEHIepy: JepeKTepll ©HAey alrOpUTMIAEpPiH
TYCIHyre KOJI JKETKi3y, opTYpii cajiajaplarsl
HAaKTBl E€CelTeple JepeKTep KYpbUIbIMIApbIH
KOJIaHyAbl YHpeHy, AepeKTepAi THIMAl i31ey,
cy3y, OipikTipy >XoHE BHU3yalH3alMsiIay YIIiH
JIepeKTep KYpBUIBIMIApPhl MEH alITOpHTMIEpIi
naiinanany. IloH cTymeHTTepre anraH OimimaepiH
ic Ky3iHAE KOJIaHyFa, alropuTMaep MeH
JepeKTep  KYPBUIBIMAApPBIH  93ipieyre  JKoHE
OHTallTaHABIpyFa MYMKIHJIIK OepetiH
NpPaKTHKAJbIK TalchlpMaiap MeH kolanap/bl
OpBIHJIAYAbI KAMTH/IBI.

CTpyTypb! 1 aHAIU3
JTAHHBIX

JlucuumuinHa ~— HaleneHa — Ha  NpHOOpeTeHue
cTyfeHTaMH  (yHIaMEHTanbHBIX  3HAaHUH U
NPaKTHYECKUX HAaBBIKOB B o0JacTd paboThl C
JaHHBIMH. B pesynbraTte 0Oy4eHHs CTyIESHTHI
JOCTUTalOT CIEAYIOIUX Pe3yNbTaTOB: OBIAICIOT
KIIOYEBBIMH CTPYKTYpaMH JaHHBIX: JOCTUTHYT
NOHUMAHHUS AITOPUTMOB OOpabOTKH JaHHBIX,
Hay4yarcs IPHMEHSATH CTPYKTYPHl JaHHBIX B
peaNBHBIX ~ 3ajadyax  pasIMYHBIX  obyacTei,
UCIIONB30BaTh CTPYKTYPBl IaHHBIX H AJTOPHTMEI
it GQGEKTUBHOTO  TIOMCKa,  (QUIBTpaIuHy,
arperauyy U BU3yalu3aluy AaHHbIX. JucuuminHa
BKJIFOYAET BBIMOJIHEHHE TPAKTUYECKUX 3a/aHUU U
MPOEKTOB, YTO IMO3BOJIAET CTYACHTaM NPUMEHSTh
MOJTyYeHHbIE 3HAHMS HA MPAKTUKE, pa3padaTbiBaTh
W ONTHMH3UPOBATh a&ITOPUTMBI M CTPYKTYpbI
JIAHHBIX.

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




KIT )KOOK
TJ1 BK
PD UC

NBB/
OOP/
OOP 302

Heicanra OarbITTaNFaH
Oarnmapiamanay

CryneHrrep CBHIHBITITAP MEH smicrepain
(DYHKIMOHAJIBIFBIH ~ TEKCEPY YIIIH MOJIYJIBJIIK
TecTTep JKkasydel yiipenemi. Omap coHpaii-ak
oTIanTay OMICTEpiH YHPEHEIl JKOHE OOBEKTIre
OarpITTasFaH  Oarnjapiamanapiarbl  Kareiep.i
taiMai - tyseryni  ydpeneni. Crynenrrep OP
NPUHLIUITEPIH KOJJlaHa OTBIPHITI, ipi
OarmaprmamainbslK >KoOamapasl  d3ipiien, —Tanjai
ayapl.

OOBEKTHO-
OpPHEHTHPOBAHHOE
MPOrpaMMUPOBAHHUE

CrynmeHTsl ocBosAT mpakrtmdeckue acrekTsl OOI1
Ha npuMepe HECKOJIBKIX A3BIKOB
MIpOTPaMMHpPOBaHU, Takux kKak Java, C++, Python
n  gpyrue. CTymeHTBl  Haydarcsi  IIHCATh
MO/IyJIbHBIC TECTEHI JUIst HPOBEPKH
(DYHKIIMOHAJIBHOCTH KJIacCOB M MeTonoB. OHu
TaKKe U3y4aT METOJbl OTIAJAKM W Haydarcs
3G (GEKTUBHO HCIPABIATh OIMHOKH B OOBEKTHO-
OpPHEHTHPOBaHHBIX  mporpamMax.  CTyJIeHTHI
CMOTYyT  pa3pabarblBaTh ¥  aQHAJIW3UPOBATH
KpYIHBIC MPOTrpaMMHBIE TIPOEKTHI c
rcnosnb3zoBanreMm npuHunos OOIT

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 OOP principles

ON 4,
ON 7

Ecenrey
KeIIeHIepl MEH
xyienepi /
Brrancnurensu
bI€ KOMILJIEKCHI
U cucTemsl /
Computing
complexes and
systems

Mopyabai ¢oTTi
asiKTaraHHAH Keiin
0istiM aTymibl
Kaoigerti: ON 4,
ON5,0N 10

Hocae ycnemnoro
3aBepuIeHusI
MOLyJIst
o0yuarommuiicst
oymer: ON 4,

ON 5, ON 10

KIT )KOOK
TJ1 BK
PD UC

MSU /
MAO /
CAO 303

MariiuHa CoyJIeTi )KoHe
YHBIMIIACTBIPY

Crynenrrep  OarjapiaMaliblk  JKacaKTaMaHbI
xobamay JKOHE OHTAMIAHABIPY Ke3iHae
amnmaparThlK MYMKIHIIKTEpIl ecKepyni YHpeHemi.
Omap opTYpii apXWTEKTYpalblK MICIIiMICPIiH
OHIMJIUIITIH TajJam, CaJbICThIpa ajajgbl JKOHE
Oenrini Oip TamcelpManapra CoOWKeC KeJICTiHiH
Tagaail ananpl. "MalllnHa apXUTEKTypachl >KOHE
YUBIMAACTBIPY" TIOHIH THIMII UTEPY CTYACHTTEpre
Kyitenik Oarnmapnamaiay, Kommerotepiik
KyHenepaiH apXUTEeKTypachl JKOHE ammaparypa
JeHreifinae OargapiaManblK KaMTaMachl3 €Tyl
OHTAINIAaHABIPY CalaCBIHAA JKYMBIC icTey YIIiH
KaXeTTi 0a3aHbI KAMTAMACHI3 €TEIi.

MamHHas

CTyHeHTBI Hay4daTcsad VYUYWUTHIBATH  alIapaTHbIC

ON 5




Upon successful
completion of the
module, the student
will: ON 4,
ON5,0N 10

apXUTEKTypa u
OpraHu3aIus

0COOCHHOCTH npH IPOEKTUPOBAHUH u
ONTHMU3AIMU TIPOrpaMMHOTo obecrieueHus. OHU
CMOTYT aHaJIM3UPOBATH u CpaBHHMBAThH
MPOU3BOIUTENBEHOCTD PA3JIMYHBIX apXUTEKTYPHBIX
peumieHuidi ¥ BBIOMpATh  MOAXOJSIIME  JUIs
KOHKPETHBIX 3ajad. OQQeKTUBHOE OCBOCHHE
JUCUMIUIMHBL  "MalinHHas — apXuTeKTypa H
opraHu3anus" obecniedynBaeT CTyICHTaM
HeoOxomuMmytro ©0azy i paboTel B oOmacTh
CHCTEMHOTO MPOTPaMMHPOBAHHS, aPXUTEKTYPHI
KOMIBIOTEPHBIX ~ CHCTEM U ONTHMH3ALUH
IPOrPaMMHOTO  oOeclieYeHHss  Ha  YpOBHe
annapaTypsl.

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.

KIT JKOOK
I1J1 BK
PD UC

Ozh/0S/
0OS 304

OnepanusbiK
KyiHenep

CTyneHTTep OIEepalisUIbIK KYHEHIH SIIPOCHI,
JKYHENiK KOHBIpaynap, KYpBUIFBI JpaiBepiepi,
TanChIpMaapabl  KOCHApJayIibLiap,  JKaJIbIHBI
Oackapy, (aligelk IKyienep JKOHE IKEIUIIK
MPOTOKOJIZAP CHSKTHI OMEPAIMSUIBIK JKyHeIep iy
HETI3ri KOMIIOHEHTTEpiH Yyipenemi. Omap ocChI
KOMITOHEHTTEP apacblHIarbl ©3apa opeKeTTeCyi
JKOHE  ONapABIH  KOMIBIOTEPNIK  IKYHeIepIiH
JKaIBl JKYMBICBIHA OCEpiH Tangaydbl YHpeHeo.
omap  pecypcrapabl  OacKapymblH — OpTypii
TOCUIEpiH TYCIHIIpe ajiaabl J>KoHE OJIapAbIH
JKYWEHIH OHIMAUIIT MEH THIMAUITiIHE JocepiH
TyciHe amamgel.: CTyAeHTTep  ONepanusIIbIK
Kylenepai koHpurypamnusiay skoHe OackapyMeH
0ailyIaHBICTBI TTPAKTUKAJIBIK MOCeNenepi memei,
ecenTeysep MEH JepeKTepai 6ackapyablH opTypai
TociIaepiHiy apTHIKIIBUIBIKTAPbI MEH
MIeKTeyJepiH OaFajail amaapl >KOHE OJIapJIbIH
APXUTEKTYPAIbIK, nrenriMaepi MEH Jamy
dbmnocohusiChIH TaIIal axabl.

ON 5,
ON 10




OnepanroHHbIE
CHCTEMBI

CTyneHTBl  yCBOST  OCHOBHBIE ~ KOMIIOHEHTBI
ONEpAIlMOHHBIX ~ CUCTEM, TakhUe Kak  sJIpo
OIEPAIIMOHHON CHCTEMBI, CHUCTEMHBIC BBI3OBHI,
JpaiiBepbl yCTPOWCTB, IUIAaHWPOBILUKH 33jad,
yIpaBieHUE NaMAThIO, (aiIoBBIE CUCTEMBl H
ceTeBbIe MIPOTOKOJIBL. Onu Hay4aTcst
aHAJIM3MPOBATh B3aMMOJCHUCTBHE MEXIY OSTHMHU
KOMIIOHCHTaMH M MX BIHSHHAE Ha OOIIyI0 paboTy
KOMITBIOTEPHBIX ~ CHUCTEM. CMOTYT OOBSCHATH
pas3IUYHbIE TTOAXOMABI K YIIPABICHUIO PECypcaMy 1
MOHATh UX BIMSHHE Ha TNPOU3BOIUTEIBHOCTH U
3¢ PeKTHBHOCTE paboTHl cucTeMbl.: CTyIeHTHI
OyIyT pemaTts IpakTHUECKUEe 3a]]a4M, CBSI3aHHBIE C
HaCTPOHKOI 5 aJIMHUHUCTPUPOBAHUEM
OINCPaMOHHBIX CHUCTCM, CMOT'yT OLCHUTH
MpEeUMyHICCTBa u OrpaHU4YCHUA Pa3INIHbIX
IoX0J0B K Opranuzanuu BBIUMCIIEHUN u
YOpPaBJICHUIO JaHHBIMHU, a TAKXKC aHaAJIU3UPOBATH
UX apXHTEKTypHbIEe pelmeHus u ¢uIocopuio
pa3paboTKu

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.

KIT )KOOK
T1J1 BK
PD UC

ZhB/SV/
NI 305

Keminik Oaitnansic

CryneHTTep KIHEHT-cepBep apxurekTypachl, OSI
mozeni (open Systems Interconnection), TCP/IP
XKoHE 0acka OKeMUIK MPOTOKOJAAP CHAKTHI
KEJIUTIK JKYHelIepaiH HeTi3ri TYXKbIpbIMIamMaliapsl
MeH KOMITOHEHTTEpPiH MEeHIepe/Ii.oapbl
3aMaHayd  it-WHQpaKypbUIBIMAApAa  KOJJaHy.
CoHpaii-aK, >KeNUTIK KOCBUIBIMAAP/Ibl OPHATY JKOHE

ON 5




JIMarHOCTHKAJIayFa, Kemnimik KBI3METTEP i
KOH(QUTypanusulayra, OKeIIK  OeJCeHIUTKTI
Oakpllayra  JKoHe  Tanjayra  OaiJIaHBICTHI
NPAKTHKAJIBIK TAlChIpMaap bl Melle aJla/ibl.

CeteBoe
B3aUMOJICUCTBUE

CTyZeHTBl OCBOST OCHOBHBIE KOHIENIMU U
KOMITOHEHTBI CETEBBIX CHCTEM, TaKHe KaK KIMEHT-
cepBepHasi apxutekrypa, wmozens OSI (Open
Systems Interconnection), TCP/IP u npyrue
CeTEBBIC  IIPOTOKONBI WX  TNPHMCHEHHE B
coppemenHelx  IT-uHdpactpykrypax.  Takxke
MOTYT PeIIaTh NPAKTUYECKUE 3a/1auH, CBSI3aHHBIC
C HAacTpOMKOW M JHMAarHOCTUPOBAHUEM CETEBBIX
COCIMHCHUH, HACTPOHKOW CETEeBBIX  CIIYXO,
IPOU3BOJUTbL MOHMTOPDUHI W aHAJIU3 CETEBOU
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.

KIT JKOOK
I1J1 BK
PD UC

AK/IB/
IS 306

AKNapaTThIK
Kayinci3mik

OKBITYABIH MakcaThl Kejieci HOTWXKenepre Kol
JKETKI3yMi KaMTHABL: HETI3ri Kayinrep MeH
OCANIBIKTApABl  TYCiHy, aKHaparTel  KOpFray
OMiCTepiH, COHAal-aK KayilcCi3giKk OKHFalapbIH
aHBIKTAay JKOHE alIblH aly oiCTepiH 3epTrey,
aKNapaTThIK TeXHOJIOTHSUIAPBI 3ipiiey JKOHE icKe
acelpy Ke3iHJIe KayilCI3[iK TajlanTapblH ecKepe
anajipl, Kayinrep/l aHbIKTay >KOHE Taijay YIIiH
apHailbl KypamjgapAbl TaimalaHyAbl YHpeHenl,
aKMapaTTBIK  KAYINCI3MIKTIH  KYKBIKTBIK  JKOHE
9THKAJIBIK aCIIEKTIIEpPiH 3epTTeii .

Wndopmannonnas
0€e3011acHOCTh

Hens o0y4yeHHs  BKJIIOYAE€T  JIOCTHIKCHHUE
CIEIYIOIIMX PE3yJbTaTOB:IIOHUMAHUE OCHOBHBIX
YIpo3 U ysI3BUMOCTEH, U3yueHHe METOJIOB 3alIUThI
nHpopManuy, a Takke METOJOB OOHAapyKEHHsS U
MPEIOTBPALICHNST MHIMACHTOB  0€30IacHOCTH,
CMOTYT YYWTBHIBaTh TpeOOBaHHSA K 0O€30MacHOCTH
IpH pa3paboTKe U pean3aIii HH()OPMAITHOHHBIX
TEXHOJIOT U, Hay4aTcst HCII0JIb30BAThH
CIEUAIN3UPOBAHHbIE HMHCTPYMEHTBI JUIs

ON 4,
ON S5




0OHApYKEHHSI M aHaJIU3a yrpo3, H3y4aT MMPaBOBBIX
M JTUYCCKHX  AaClCKTOB  HMH(POPMAIMOHHON
0€30IaCHOCTH.

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.

barnapnamaist
K JKacakTama
KoHe a3ipiey /
IIporpammuoe
MPOCKTHPOBAH
nue u
paspabotka /
Software
engineering
and
development

Mopyabai ¢dTTi
assKTaraHHaH KeHin
OlstiM aJayumisl
Kaoiierri: ON 4,
ON5,0ON6,0ON 7,
ON 10

ocae yecnemHoro
3aBepLIeHUs
MOIYJIst
o0yuarommiicst
oymet: ON 4,
ON5,0ON6,0ON 7,
ON 10

Upon successful
completion of the
module, the student
will: ON 4,
ON5,0ON 6, ON 7,
ON 10

BIT )KOOK
BJ] BK
BD UC

BE/OV/
CC 208

Bynrtel ecentey

Crynenrrep laaS, PaaS xonHe SaaS cusKTHI
OYITTBIK KBI3METTEpAiH Heri3aepiH xoHe AWS,
Azure xone Google Cloud cusSKTBI Herisri
wiatrgopmanapael  yhpeneni. Kypc  OynrThIK
KYHemepaiH ~ apXUTEKTYPachlH,  PeCypCTapbl
Oackapy/pl, KOHTCHHEPIICY Il JKOHE OPKECTPIICY/Ii,
Kayilci3lik TeH  MaciuTadray  MacelenepiH
KaMTHUIbL.

Oo0Ji1auHbIE
BBIYUCIIEHUS

CryneHTbl HM3ydyaT OCHOBBI OOJIAYHBIX CEPBHCOB,
Takux kak laaS, PaaS m SaaS, m ocHoBHEBIC
mwiatpopmbel, Bkimodas AWS, Azure u Google
Cloud. Kypc oxBaThIBaeT apXUTEKTypy OOJadHBIX
CHCTEM, yTpaBJIeHUE pecypcamu,
KOHTEHHEpH3alMI0 M OPKECTpaluio, a TaKke
BOMPOCHI 0€30MACHOCTH U MaCIITA0UPYEMOCTH.

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.

ON 4,
ON 5

KIT JKOOK
T1J1 BK
PD UC

PK /KPP /
CPA 307

[Tnardopmanbix
KOCBhIMIIIaJIap

Crynenrrep React Native, Flutter sxone Xamarin
CHSKTBI Kypayijgap MeH KYpbUIBIMIApPIbI, COHAAM-
aK »kayam OepeTiH nu3aiiH xoHe OipeiHFaii API
TYKBIpRIMAAMaNapbiH - yiipeHeni. Kypc kpoce-
IaT(OPMAITBIK KOCBIMIIIATIAPIbI 93ipIiey, TECTIey
JKOHE OPHAJIACTHIPY MPOIECTEPIH KAMTHIBI

Kpocc-nmargopmensle
MIPHIOKECHUSA

CryneHTbl n3yyaT MHCTPYMEHTHI M (hpeHMBOPKH,
Takne kak React Native, Flutter u Xamarin, a
TaKKe KOHIENIHWM aJalTHBHOTO JAW3aiiHA U
yaudumupoBanabix  API. Kypc  oxBatbiBaer

ON 4,
ON 10




IpoLecchl  pa3paboTKM,  TECTHPOBaHMSA U
Pa3BEPTHIBAHUSA Kpocc-TuaThopMeHHBIX
IPWIOKECHUU

Cross-platform
applications

Students will learn tools and frameworks such as
React Native, Flutter, and Xamarin, as well as the
concepts of adaptive design and unified APIs. The
course covers the processes of developing, testing,
and deploying cross-platform applications.

KIT JKOOK
I1J1 BK
PD UC

MKA /
RMP /
MAD 308

MoOwuibai
KOCBHIMIIIATap Ibl
aziprey

Crynentrep i10S sxone Android mmatdopmarapsis,
MOOMIIBAI ~ KOCBIMIIATAPABIH ~ apXUTEKTYypPachIH,
naipamanymel  wHTepdeiicia  (Ul)  xome
naipananymel  toxkipubecin  (UX), conmaii-ak
J3iprey JKOHE TeCTiiey KypalmapbhlH YHpeHeoi.
Kypcka THICTI IYKeHOepae Mo6unbai
KOChIMIIaapasl  jkobamay,  Oaraapiamanay,
TECTLIeY KoHE XKapHsIay Kipel.

Pa3pabotka
MOOMIIBHBIX
MIPOJIOKEHU I

Crynentsl u3ydar miatdopmsl iOS u Android,
APXHUTEKTYPY MOOHJIBHBIX TIPUIIOKEHHUH,
MOJIb30BATENbCKUI unrepdeiic (un) "
nonb3oBarensckuit  ombIT  (UX), a  Takxke
MHCTPYMEHTHI pa3paboTKu U TecTupoBaHus. Kypc
BKJIIOYAaET MPOEKTHPOBAHHE, NMPOrpaMMHPOBAHME,
TECTUPOBAaHHE W  IyONMKamMio  MOOMIIBHBIX
MPWIOKEHUH B COOTBETCTBYIOIINX MarasuHax

Mobile application
development

Students will learn iOS and Android platforms,
mobile app architecture, user interface (UIl) and
user experience (UX), and development and
testing tools. The course includes designing,
programming, testing, and publishing mobile apps
to the respective stores

ON 4,
ON 7,
ON 10

KIT )KOOK
TJ1 BK
PD UC

ZIIVT
309

3arrap untepHeri (IoT)

Crymenrrep 10T HerismepiH, COHBIH INIHIE
APXUTEKTypaHbI, CeHcopap/Ibl, GaiinaHeic
xaTrramasapsl, JKOHE JepeKTepIi OHJICY
iatdopmanapsl. Kypc IT kyienepin sxobanay
JKOHE OpHAJACTHIPY, Kayirnci3mik neH
AYKBIMJIBUTBIKTBl KAMTAMAChI3 €Ty JKOHE HAKTHI
YVaKpITTaFbl  JIEPEKTEpIl OHICY AaCHEeKTUIepiH
KaMTUBI

Untepuer Bemeit (IoT)

Cryaentsl u3ydaT ocHOBbl loT, BkiIrodas
ApPXUTEKTYpPy, CEHCOPBI, IPOTOKOJBI CBS3H, H
wiatgopmbl  anst  0oO6paboTku  maHHBIX.  Kypc
OXBaTBHIBACT  ACMEKThI  MPOCKTUPOBAHHSA W
pasBépteiBanusg  [oT  cumcreM, obecrneueHue

ON 4,
ON 6,
ON7,
ON 10




0€30MacHOCT W MAacCIITa0UPYEeMOCTH, a TaKXKe
00pabOoTKyY TaHHBIX B PEAJIbHOM BPEMECHHU.

Internet of Things
(1oT)

Students will learn the basics of IoT, including
architecture, sensors, communication protocols,
and data processing platforms. The course covers
aspects of It system design and deployment,
security and scalability, as well as real-time data
processing.

KIT JKOOK
I1J1 BK
PD UC

VKSh/
VDR/
VAR 310

Bupryanns! xoHe
KEHEWTIITeH IIBIH/IBIK

Cryneuttep Unity sxome Unreal Engine cuskrsi
VR xone AR KochIMIIIaIapbIH d3ipieyre apHalFaH
Kypaimap MeH miatdopManapabl MEHrepeIi skoHe
3D Mopenprey, KEHICTIKTIK ABIOBIC XOHE e3apa
OpEeKeTTeCY TYXKbIPhIMIAMAIAPbIH YHPEHE .

Bupryanenas u
JIOTIOJTHECHHAs
peanIbHOCTD

CTyneHTBl OCBOAT HMHCTPYMEHTBI M IUIAT(GOpPMBI
st paspaborkn VR m AR mpumnoxxennii, Takue
kak Unity u Unreal Engine, u u3y4ar KOHIICIIHH
3D-mozenupoBaHsi, NPOCTPAHCTBEHHOTO 3BYKa U
B3aUMOJCHCTBUSL.

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

ON 4,
ON 7,
ON 10

OJeKTpOHHKa
JKOHE
eHJTipiITeH
xyiienep /
DNEeKTPOHUKA
u
BCTpaUBacMEIC
cucrtemsl /
Electronics and
embedded
systems

Mopyabai ¢oTTi
asiIKTaFaHHAH KeHiH
0istiM aTymibl
Kao0ijzerTi:

ON 4, ON 5, ON 6,
ON7,0N 8,0ON 9,
ON 10

IMocae ycnemHoro
3aBeplIeHuUst
MOIYJIst
oOyualommiicst
oymer: ON 4, ON 5,
ON 6, ON 7, ON 8,
ON 9, ON 10

Upon successful
completion of the
module, the student
will: ON 4, ON 5,

BIT JKOOK
BJ] BK
BD UC

Phys /
Phys /
Phys 208

dusuka

Crynentrep anexktponuka, CeHCOpHKa, aKyCTHKa
JKoHe Oacka cajaymapra KaTbICThl TEXHHUKAJIBIK
ecenTepi Tajjay JKoHE IIeNTy YIIiH (pH3HKabIK
3aHapabl KOJAaHyAbl YHpeHell. AHalINTHKAaJIbIK
JKOHE OKCIICPUMEHTTIK JIaFAbUIapAbl  JTaMBITY.
"®u3uka" MOHIH THIMII MEHrepy CTYICHTTEepre
OarmapmamanblK ~ KaMTamachl3 eTyni  a3ipiey,
KyHenik WHKeHepusi, poOOTOTeXHHUKA kKoHe Oacka
Jla TeXHUKANbIK [OHAEPII KOca  ajFaHja,
nHpOpMaTHKa calachlHIa TMaiganel  OOJIATHIH
Kaxerti  ipremi  OimiM  MeH  JaFabUIapJbl
KamMTaMachl3 eTe/i

dusuka

CryneHTsl OymyT YUUTbCA IPUMEHSITh
(u3Mueckre 3aKOHBI Ul aHaIM3a M PEIIeHUs
TEXHUYECKUX 33a/1a4, CBSI3aHHBIX C JIEKTPOHUKOM,
CCHCOPHMKOM, aKyCTUKOW M JPYI'MMH OOJacTSIMH.
Pa3oBbIOT aHaMUTHUYECKHE U 3KCIIEPUMEHTAIbHBIE
HaBbIKH. OQQEeKTHBHOE OCBOCHME IMCIMIUINHBI
"®u3nka" obecrieunuBaeT CTyJ€HTam
HeoOXomuMble  (QyHAaMEHTaJIbHbIE 3HAHUSI W
HaBBIKHA, KOTOpbIE OyOyT WOJE3HBI B OOJIACTH
HHPOPMATHKH, BKJTIOYAsI pa3paboTKy

ON 5,
ON 6




ON 6, ON 7, ON 8,
ON 9, ON 10

MIPOTPaMMHOTO obecrieyeHus, CHCTEMHYIO
HMHXEHEPHUIO, POOOTOTEXHHUKY u Jpyrue
TEXHUYECKUC JTUCIUILTHHBI

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 )KOOK
BJ] BK
BD UC

El/El/EI
209

DJIEeKTPOHUKA

CryneHTTep oIey KypajlmapbIMEH, 3JIeKTPOHIBI
KYPBUIFBUIAPJBI  KYpacThIpyFa JKOHE ChIHAyFa
apHaJfaH KypaiJapMeH >XYMBIC ICTEyHiH HEri3ri
omictepi MeH ofictepiH MeHrepenai. CTymeHTTEp
AJIEKTPOHHUKAHBI EHIIPIIreH JKYHenep, CEHCOPIIBIK
KYPBUIFBUIAp, MKENUIK KYpBUIFBUIAD JKOHE T.O.
cusKThI opTypii IT KockIMIIanapbIHIa KOJIIaHY AbI
YHpeHe.

ONEKTPOHUKA

CTyZeHTBl OCBOSIT OCHOBHBIE METOIBI M TEXHUKHU
paboTBl €  HM3MEPUTENBHBIMH  NpHOOpaMH,
WHCTPYMEHTAaMH JUII COOpPKM M TECTHPOBAaHUS
JJIEKTPOHHBIX YCTpOHCTB. CTymeHTHl HaydaTcs
NPUMEHATHh 3JEKTPOHMKY B pasnuyHbix IT-
NPWIOKEHUSIX, TaKMX  Kak  BCTpauBaeMble
CHUCTEMBI, CEHCOpHBIE YCTPOWCTBa, CETEBBIC
YCTPOMCTBA U Jpyrue

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.

ON 5,
ON 6

BIT JKOOK
BJ] BK
BD UC

RN/OR/
FR 210

PobGoToTexHUKaHBIH,
Heri3zaepi

byn MoH POOOTOTEXHUKAHBIH Heri3ri
TYXKBIpIMAAMaliapbl  MEH  TEXHOJIOTHsJIapbIHA
Kipicie 0oy TaObUIANBI, POOOTOTEXHHUKAIBIK
JKYHenepai TYCiHy J>KoHE AaMBITy YLIIH Herisri
OimiM MeH nmarmpuTapAbl YCbiHAABL. CTyIeHTTEp
POOOTOTEXHUKA TEOPHUSICHI MEH INPAKTUKACHIHBIH
HETi37epiH MEHrepelni, poOOTTapabIH JPTYpIi
TYPJEPiHIH JKYMBIC TPUHIMITEPIH  TYCIHYII,

ON 6




POOOTOTEXHUKANBIK KYHenepAi jkobamay KoHe
Oarmapnamanay JaFJabUIapbIH TaMbBITYIbI, COHIAM-
aK  pOOOTOTEXHHMKAHBI  JaMBITYABIH  Ka3ipri
3aMaHFbl OaFbITTAPBIH KAJIBIITACTHIPAIBL.

OcHOBBI
POOOTOTEXHUKH

JlaHHas  AMCIMIUIMHA — TpEeACTaBIsieT  coOoi
BBE/ICHHE B KJIIOYEBbIE KOHLENIUH U TEXHOJIOTUU
POOOTOTEXHUKH, MPEIOCTaBIIsIsA 0a30BbIC 3HAHUS U
HaBBIKM  JUIsi  TNIOHUMaHus W pa3paboTKu
pobororexHnueckux cucteM. CTYZEHTH OCBOST
OCHOBBI TECOPHHM W NPAKTUKH POOOTOTEXHHKH,
c(OpMHUPYIOT TOHHMAaHHE NPUHIUIIOB PaOOTHI
Pa3IMYHBIX THIIOB POOOTOB, pPa3BUTHE HABHIKOB

MPOCKTUPOBAHHUSI u MPOrpaMMHPOBAHUS
POOOTOTEXHUYECKUX CHCTEM, a TaKKe
COBPEMECHHBIMU HalpaBJICHUAMU pa3BUTHUA
pPOOOTOTEXHHKH.

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.

KIT )KOOK
I1J1 BK
PD UC

KB/PK/
CP 311

Kontpommepnepmi
Oarnapnamanay

CryneHTTep THIMII JXKOHE CEHIMAI KOHTPOJUIEPIIK
OarapnamanbIK KacaKTaMaHbl azipuey
JIaFIbLIapbIH urepeni, COHBIMEH KaTtap
KiTarnxaHajiap MeH KypbUIBIMJIAp/ibl Ml janany b,
OYIITTHIK KbI3METTEpMEH KOHE KEITUITIK
MPOTOKOJIAAPMEH MHTETpanusiay bl Koca
aFaHla, CHAIPUITeH  OKyllenepre — apHaiFaH
OarmapriamMalbIK ’)KacaKkTaMaHBbI a3iprey iy
3aMaHayu ToCULIepiH yiipeHeai

[TporpammupoBanue
KOHTPOJUIEPOB

CTyneHTBl NpHOOPETYT HABBIKH  pa3pabOTKH
3((}EeKTUBHOTO ¥  HAAEKHOTO IMPOrPaMMHOTO
oOecrieueHHs U1 KOHTPOJLICPOB, a TaKKe U3ydar
COBPEMEHHBIE TTOIXOTbI K pa3paboTke
MPOrPaMMHOTO OOecriedeHus] JJii BCTPOCHHBIX
CHCTEM, BKJIIOYAs HCIOJb30BaHUE OMOJUOTEK U
(peliMBOpKOB, a  TaKkKe  HWHTETpAHMIO  C
06J'laqHI)IMI/I CepBI/IcaMI/I U CCTCBBIMHU HpOTOKOHaMI/I

Controller

Students will gain skills in developing efficient

ON 6




programming

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

Hurerpanusna
uran KU
xyiienepi /
Hurerpuposan
HBIE CHCTEMBI
WU / Integrated
Al systems

Mopyabai ¢dTTi
assKTaraHHaH KeHin
OltiM aaymisl
Kaoigerti: ON 4, ON
7,0ON 8, ON 9, ON
10

ocae yecnemunoro
3aBepuIeHUs
MOTyJIst
o0yualommiicst
oymer: ON 4, ON 7,
ON 8,0ON 9, ON 10

Upon successful
completion of the
module, the student
will: ON 4, ON 7,
ON 8,0N9,ON 10

KIT 5KOOK
TJ1 BK
PD UC

MO/ MO/
ML 312

MaIiuHabIK OKBITY

CTyIeHTTEp CBHI3BIKTHIK JKOHE JIOTMCTHKAJbBIK
perpeccusi, IIENIM aFamITapbl, KjacTepiey >KoHe
HEWPOHIBIK JKENiJep CHSIKTBI HETI3rl OKBITY
omicrepin yipeneni. Kype nepexrepai nmaiteramay
omicTepiH, MOAENbAEpAi Oaramayasl XKoHE KadTa
OKBITYBIH aJJbIH aJTy bl KAMTHAEI

MammHHOe 00y4eHue

CTyzmeHThl M3ydYaT OCHOBHBIC METOABI OOYYeHHS,
TaKHe Kak JHMHEHHas W JIOTHCTHYECKas perpeccs,
JepeBbsl PELICHUH, KiacTepu3auus U HeHpOHHbBIC
CCTH. Kpr OXBaThIBACT TCXHUKHU IIOATOTOBKU
JIAHHBIX, OLIEHKY MOJENei, W NperoTBpalleHHe
nepeo0yyeHusl.

Machine learning

Students will learn basic learning techniques such
as linear and logistic regression, decision trees,
clustering, and neural networks. The course covers
data preparation techniques, model evaluation, and
avoiding overtraining.

ON 4,
ON7,
ON 10

KII )KOOK
I/ BK
PD UC

TO/GO/
DL 313

TepeH OKbITY

CrymeHTTep TEpEeH KEIUNK apXHTEKTypajaapibl,
COHBIH imiHge KOHBOMONUSIBIK (CNN) sxoHe
KalitamaHatetH keminepmi  (RN), kareni kepi
TapaTy XoHE OHTAWJIAHBIPY SMICTEPiH YipeHe .

I'my6okoe oOy4eHue

CTyneHTbl 3ydaT apXUTEKTYpBhl TIIyOOKHX CeTeH,
Bkimovass cBeprounsle (CNN) m pexyppeHTHEIC
CeTH (RNN), METOJIbI o0OpatHOTO
pacnpocTpaHeHUs] OUTHOKY M ONTUMHU3AINH

Deep learning

Students will learn deep network architectures
including convolutional (CNN) and recurrent
networks (RNN), error back propagation and
optimization methods.

ON 7,
ON 10

KIT )KOOK
I1J1 BK
PD UC

DTBD/
BDAD /
BDDA 314

Big Data xone
JIEpEeKTepIi Tanaay

Bimim amymsurap Hadoop xome Spark cHAKTHI
YJIKEH JIEpeKTepJi >XHWHAy, CaKTay JKOHE OHJEY
TEXHOJIOTHSNIAPbIH,  COHJAal-aKk  BHU3yalnH3auus
JKOHE  CTAaTHCTHKAJBIK  Tajjay  oMICTepiH
meHrepeni. Kypc tapatbuiran ecenrey, Jepekrepi
OGackapy JKOHE aHAJIUTHUKAIBIK  MOJENBbAEP.Ii
93ipiey TYXKbIpbIMAaMaIapblH KAMTHIBL.

Big Data u ananu3
JIAHHBIX

OOyuaronriecss  OCBOST  TexHOJormd  cOopa,
XpaHeHHsT ¥ 00pabOTKU OOJBIINX NAHHBIX, TAKHE

ON7,
ON 8§,
ON9




kak Hadoop wm Spark, a Takxe MeTOIBI
BU3yaIIM3aI[Ml M CTAaTUCTHYECKOro aHamu3a. Kypc
OXBaTHIBACT KOHIICTIIIUU pacrnpeneéHHbIX
BBIYUCIICHHIA, yIpaBJICHUS JTAaHHBIMH u
pa3pabOTKU aHAJMTUYCCKUX MOJICIICH.

Big Data and Data
Analysis

Students will learn big data collection, storage and
processing technologies such as Hadoop and
Spark, as well as visualization and statistical
analysis techniques. The course covers the
concepts of distributed computing, data
management, and analytical model development.

KIT KOOK | ZhIE/EII Kacanmer uatemiekt | CTymeHTTEp — JKayalKepIIUNKKe,  aIlbIKTHIKKA, ON 7,
I1]T BK / EAIl 315 3THKACHI ONINMETTINIKKE, JKEKEe OMipre JKOHE KaCcaHHIbI ON 8
PD UC WHTEJUICKTTIH  ONEYMETTIK ocepiHe  KaThICTHI
Mmocenenepai 3eprreiiai. Kype KU xyiienepinig
STUKANBIK JW3aifiH NPUHIMOTEPiH, COHJIAM-aK
omapapl  MaijamaHy — Ke3iHAe  TYBIHIAHTHIH
KYKBIKTBIK ~ KQHE  MOpPAIBIBIK  Mocenenepi
KapacThIpyAbl KAMTHUbI
Otuka uckyctBeHHoro | CTyOeHTBl M3y4aT BOINpPOCHl, CBSI3aHHBIE C
HHTEJJIEKTa OTBETCTBEHHOCTHIO, MPO3PavyHOCTHIO,
CIPaBENTNBOCTHIO, IPUBATHOCTHIO M COLIMAIBHBIM
BO3JICHCTBUEM un. Kypc BKJIIOYAET
paccMOTpeHre TPUHIOUIIOB 3THYECKOTo An3aiiHa
cucreM MU, a Ttaxke mpaBoBble M MOpPAIbHBIE
po0JIeMbl, BOSHUKAIOIINE PU UX HUCTIOJIb30BAHUU
Ethics of artificial Students  will explore issues related to
intelligence 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
Kocbimia KII TK AE/AV/ ANTopuTMIEp XKOHE
Momyb / I1J] KB AC 319 ecentey /
®akybTaTUBH PD EC ANTropuTMBI U
Bl MOYJIB / BBIYHMCIIUMOCTD
Optional Algorithms and
module Computability
KII TK BZhZhA / Barnapnamanbik
1T KB PRPO/ JKacaKTaMaHbI Jxo0anay
PD EC SDD 320 JKOHE d3ipIiey

[TpoextrpoBanue u
paspaboTka




[IPOrPaMMHOTO
obecrieueHus

Software Design and
Development

KII TK
] KB
PD EC

TTK/TF/
TE 321

TexHUKanbIK
TaHJay KypcChl

®akynpraTuBTiK Kypcrap cryaeHrrepre AKT
CaJIaChIHAAFBI Kacion KY3BIPETTIIIKTEPiH
KeHeWTyre MyMKiHmik Oepeni. Kypcrapasig
MaKCcaThl CTyZEHTTEPI aKIapaTThIK
TEXHOJIOTHSUIAp/ABIH ©3€KTi cananapblHIa TEepeH
OimiMMEH JKOHE TMPAKTHKANBIK TXKipuOeMeH
KaMTaMachl3 €Ty, OJapAbIH KociOM ecyiHe >KoHe
Kaszipri 3amamrbl [T-wmHOycTpmsima  TaOBICTHI
MaHCalKa JaWbIHIBIFBIHA BIKIAT €Ty OOJBII
TaObLIa bl

Texunueckuit
(hakynpTaTUB

®daxynpTaTHBHBIE KYpCHI TIPEIOCTABISIIOT
CTYIEHTaM BO3MOXHOCTb  pAaCIIUPUTh CBOU
npodeccroHalbHBIE KOMIETEHIMH B 00JIaCTH
UKT. Llenpto KypcoB siBisieTcsi obecrieueHHe
CTYICHTOB INTyOOKHUMHM 3HAHUSMHU U MIPAKTHYECKUM
OTIBITOM B aKTyaJbHBIX obacTsix
MH()OPMALMOHHBIX TEXHOJIOTHH, CIIOCOOCTBYS HX
MpopeCCHOHANBHOMY pPOCTY ¥ TOTOBHOCTH K
yCIIeHOM Kapeepe B coBpeMenHol [T-unnyctpuun

Technical elective

Elective courses provide students with the
opportunity to expand their professional
competencies in the field of ICT. The aim of the
courses is to provide students with in-depth
knowledge and practical experience in current
areas of information technology, contributing to
their professional development and readiness for a
successful career in the modern IT industry

KIT TK
1 KB
PD EC

TTK/TF/
TE 322

TexHUKaNbIK
TaHJ1ay KypcChl

@akynpratuBTiKk Kypcrap cryaeHrrepre AKT
CaJIaCBIHAAFBI Kacion KY3BIPETTUIIKTEPiH
KeHeWTyre MyMkiHaik Oepeni. Kypcrapabin
MaKcaThl CTyZEHTTEPI aKIapaTThIK
TEXHOJIOTHSUIAp/ABIH  ©3€KTi calanapblHIa TEpeH
OlTiIMMEH JKOHE MPaKTHUKAIBIK TIXKipHOeMeH
KaMTaMachl3 €Ty, OJIap/blH KociOM ecyiHe »oHe
Kaszipri 3amanrbl [T-wHOycTpusima  TaOBICTHI
MaHCankKa JalbIHIBIFBIHA BIKOAJT €Ty OOJIBII
TaOBUTA Bl

Texunueckuit
(akynpTaTHB

®DaxyJbTaTUBHBIE KypCbl IIPEOCTABIISIIOT
CTyJIEHTaM  BO3MOXHOCTb  DPACIUMPUTh  CBOHU
npodeccuoHaNbHbIE KOMIIETEHIMH B 00JIACTH




HUKT. Ilensto KypcoB sBIsETCS OOecIedeHHe
CTY/ICHTOB I'TyOOKMMHM 3HAHUSIMH M IPAKTHYECKUM
OIIBITOM B aKTyaJIbHBIX obnacTax
MH()OPMALMOHHBIX TEXHOJIOTHH, CIIOCOOCTBYSI HX
npodeccHoOHAILHOMY pPOCTY M TOTOBHOCTH K
YCIEIIHOM Kapbepe B coBpeMeHHou IT-unnycrpuu

Technical elective

Elective courses provide students with the
opportunity to expand their professional
competencies in the field of ICT. The aim of the
courses is to provide students with in-depth
knowledge and practical experience in current
areas of information technology, contributing to
their professional development and readiness for a
successful career in the modern IT industry

KII TK
IJ1 KB
PD EC

TTK/TF/
TE 323

TexHUKaNbIK
TaHJ1ay KypcChl

®akynpraTHBTIK Kypcrap cryaeHrrepre AKT

CaJIaCBIHAAFBI Kacion KY3BIPETTUIIKTEPiH
KeHeWTyre MyMKiHmik Oepeni. Kypcrapabin
MaKcaThl CTyZEHTTEPI aKIapaTThIK

TEXHOJIOTHSIIAPBIH ©3CKTI cajajapblHIa TEpeH
OlmiMMEH JKOHE MPaKTUKAIBIK TIXKipHOeMeH
KaMTaMachl3 €Ty, OJapAbIH KociOM ecyiHe >KoHe
Kasipri 3amanrbl [T-wmHOycTpmsma  TaOBICTHI
MaHCanka JalbIHIBIFBIHA BIKOAT €Ty OOJIBII
TaObLIA bl

Texunueckuit
(hakynmpTaTUB

dakynbTaTHBHBIC KypCBI MPEI0CTaBIISIOT
CTy/IeHTaM  BO3MOXKHOCTh  PAacIIMpPUTh  CBOM
npodeccHoHaIbHBIE KOMIETEHIMH B  00JIacTH
HKT. llensto KypcoB sABIseTcs obecreueHne
CTYJICHTOB INTyOOKMMHM 3HAHUSIMH U TIPAKTHYECKUM
OTIBITOM B aKTyaJIbHBIX obmacTsax
MHQOPMALMOHHBIX TEXHOJOTHH, CHOCOOCTBYS HX
MpodeCcCHOHANBHOMY POCTY M TOTOBHOCTH K
ycHemHoi kapbepe B coBpeMeHHoH IT-ungycrpuu

Technical elective

Elective courses provide students with the
opportunity to expand their professional
competencies in the field of ICT. The aim of the
courses is to provide students with in-depth
knowledge and practical experience in current
areas of information technology, contributing to
their professional development and readiness for a
successful career in the modern IT industry

KIT TK
]I KB
PD EC

TTK/TF/
TE 324

TexHuKaIbIK TaHIAY
KypChI

QakynpTaTUBTIK Kypcrap cryaeatrepre AKT
CaJaChbIHAAFbI Kocion KY3BIPETTITIKTePiH
KeHelityre  MyMmKkiHmik  Oepemi.  Kypcrapapia




MaKcaTbl CTyIEHTTepAi aKIapaTThIK
TEXHOJIOTHSUIAp/ABIH ©3€KTi cananapblHIa TEpeH
OlTiIMMEH JKOHE MPAaKTUKAIBIK  TIXKipHOEeMeH
KaMTaMachl3 €Ty, OJIap/blH KociOM ecyiHe >KoHe
Kasipri 3amanrbl [T-uHnyctpumsima  TaObICTHI
MaHCanka JalbIHIBIFBIHA BIKOAJT €Ty OOJIbII
TaObLIa bl

Texuuueckuit
(hakynpTaTHB

®DaxynbTaTUBHBIE KypCHI MPEJOCTABISAIOT
CTyAEHTaM BO3MOXHOCTh  DAaCIIUPUTH  CBOHU
npodeccCHOHANbHbIE KOMIIETCHIIMM B O0JIACTH
UKT. Ilempio KypcoB sABIseTCs oOecreueHue
CTYZICHTOB I'TyOOKMMM 3HAHUSIMH M MPAKTHIECKAM
OTIBITOM B aKTyaJIbHBIX obnactax
MH(OPMALMOHHBIX TEXHOJIOTHH, CIIOCOOCTBYSI HX
npodecCHOHAILHOMY pPOCTY M TOTOBHOCTH K
YCIEIIHOM Kapbepe B coBpeMeHHou IT-unaycrpuu

Technical elective

Elective courses provide students with the
opportunity to expand their professional
competencies in the field of ICT. The aim of the
courses is to provide students with in-depth
knowledge and practical experience in current
areas of information technology, contributing to
their professional development and readiness for a
successful career in the modern IT industry

Kaciou
npaKkTHKa /
[podeccronan
bHas IPAKTHKA
/ Professional
practice

Mopyabai ¢dTTi
asiIKTaFaHHAH KeHiH
0istiM aTymibl
Kaoigerti: ON 2, ON
4, ON 6, ON 8, ON 9,
ON 10

ocae yecnemuoro
3aBepUIeHUsI
MOTYJIst
oOyualommiicst
oymer: ON 2, ON 4,
ON 6, ON 8, ON 9,
ON 10

Upon successful
completion of the
module, the student

BIT JKOOK
BJI BK
BD UC

OP / UP/
EP 211

OKy mpaxkTHKachl

On Oacramkbl KociOWM  JaFdpUIapIbl, aJFaH
TEOPHMSUTBIK OimiMIepiH OeKiTy MEH TepeHIETY/I,
TaHgaJfad  MaMaHAbIK ~ OOMBIHIIA  KaXKeTTi
JIaFbUIap MEH JaFapuiaplbl Urepylli, OoJamrak
KOCIOM iC-opeKeT Typaibl HIASsUIapIbl KeHEHTYi
KaJIBIMITACTRIPAbI, ©3/1K KYMBICTHI OOJDKaMaiibl,
KepiciHie OoJaliak MaMaHIbIFBIMEH TaHBICTBIPY
JKOHE aJIFAIllKbl FBUIBIMU-3EPTTEY JIaFbLIap/Ibl
KaJIBIITACTBIPA/IbL.

VYueOHast mpakTHKa

®opmupyer  NEpBUYHBIX  NPOPECcCHOHATBHBIX
YMEHHH ¥ HaBBIKOB, 3aKpeIUICHHE M yTIiryOieHue
HNOJIYYEHHBIX TEOPETUYECKUX 3HAHUM, OBIAJEHHE
HEOOXOAMMBIMM HaBBIKAMH M yMEHHMSAMH II0

n30paHHON CIIEUAIIHOCTH, pacmmpeHue
MpeJCTaBICHUN o Oynymed mnpodecCHOHANBHOM
TS TENBHOCTH, Mpeamoiaraet HE

CaMOCTOATENIbHYIO paboTy, a O3HAaKOMJIEHHE C
Oynymelt mnpodeccueil © TMONydeHHE TEePBBIX
HABBIKOB MCCJICIOBATEIILCKOM ACSSITEIBHOCTH.

Training Practice

It forms primary professional skills, consolidation

ON 2




will: ON 2, ON 4,
ON 6, ON 8, ON 9,
ON 10

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.

BIT JKOOK
BJI BK
BD UC

OP/PP/
IP 212

OnpipicTik
MPaKTUKACHI

Oky GapbIChIHIa CTYICHTTEP/IIH aJiFaH TEOPHSIBIK
OimiMaepiH IIOFBIPIAHABIPYFa JKOHE KEHEUTYTe
BIKIaJl ~ eTenmi;  OepiireH  TamchIpMaapbl
OpBIHAAY 1A IPAKTHKANBIK JAFIbUIAPIbI UTEPY.

[IpousBoncTBeHHas
MIPaKTHKA

CriocoOCTByeT 3aKpeIIeHHIO H  PacCIINpEHHIO
TEOPETHUYECKNUX 3HAHUH, OITyYEHHBIX CTyICHTaMH
BO BpeMs 00y4eHus; npuodpeTeHne
MPaKTUYCCKUX HaBBbIKOB BBIIIOJIHCHUA
[IOCTABJICHHBIX 33JaHUMH.

Specialized practice

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

ON 6

KI1 )KOOK
I1J1 BK
PD UC

OP/PP/
IP 316

OHpipicTik
MPaKTHKACHI

Oky 0apbICBIHIA CTYCHTTEP/IIH aJIFaH TCOPHSIIBIK
OlmiMIepiH LIOFBIPNAHABIPYFa MOHE KEeHEWTyre
BIKIIaJl ~ eTenmi;  OepiireH  TamchIpMaiapbl
OpBIHJAY/Ia IPAKTHKAJIBIK JAFIbUIAPIbI UTEPY.

HpOI/IBBO,Z[CTBCHHaSI
IIpAaKTHUKa

CriocoOCTBYeT 3aKpelieHHI0 W PacIIMpPEHHUI0
TEOPETHYECKNX 3HAHHUH, OIyUYEHHBIX CTyJCeHTaMU
BO BpeMs 00ydeHus; npruodpeTeHne
MPaKTHYECKUX HaBBIKOB BBITOJTHEHUS
TIOCTABJICHHBIX 33/IaHUH.

Specialized practice

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

ON 8
ON9

KIT )KOOK
I1J1 BK
PD UC

OP/PP/
IP 317

OHpipicTik
MPaKTHKACHI

Oky 0apbICBIHIA CTYICHTTEP/IIH aJIFaH TCOPHSUIBIK
OimiMaepiH IIOFBIPIAHABIPYFA JKOHE KEHEUTyTe
BIKIAJl  eTeli; Oepinren  TamcelpManapsl
OpBIH/IaY/1a IPAKTUKAIBIK JaFIbIIAPJIbl HTEPY.

[IpousBoacTBeHHas
MPaKTHKA

CrniocoOcTBYeT 3aKpeluIeHHI0 W PacIIMpPEHHI0
TEOPETUYECKHUX 3HAHUI, TOJYyUYEHHBIX CTYJEHTaMU
BO BpeMst 00ydeHus; npuodpeTeHne
MPaKTHYECKUX HaBBIKOB BBINOJTHEHUS
TIOCTABJICHHBIX 33/IaHHH.

Specialized practice

Contributes to the consolidation and expansion of

14

ON 4
ON 10




theoretical knowledge acquired by students during
training; the acquisition of practical skills for
performing assigned tasks.

KII )KOOK
I1J1 BK
PD UC

DP/PP/
PgP 318

Jlumnom anasbl
MIPaKTUKACHI

Oky GapbIChIHIa CTYIEHTTEP/IIH aJiFaH TEOPHSIBIK
OlmiMIepiH IIOFBIPIAHABIPYFa JKOHE KeHEHTyre
BIKIIAJI  eTeli;  OeplireH  TarcelpManap/bl
OpBIH/IaY/1a IPAKTUKAIBIK JaFIblIapJIbl HTEPY.

[Ipenaumniomuas
MpaKTUKa

CriocoOCTBYeT 3aKpeIyIeHHIO M PaclIMpeHHIO
TEOPETHYECKUX 3HAHHUH, OIyUYEHHBIX CTyJEHTaMU
BO BpeMs o0yueHus; npuoOpeTeHne
MPaKTHIECKNX HaBBIKOB BBITOJTHEHUS
MOCTaBJICHHBIX 3aJaHUMN.

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.

ON 4
ON 10

Jene
HIBIHBIKTBIPY/
duznyeckas
KyJbTypa/
Physical
Culture

Mopyabai ¢oTTi
asiKTaraHHAH Keiin
OlstiM aJaymisl
KaoOijerri:

KK 20

ocae yecnemuoro
3aBepuIeHUs
MOIyJIst
o0yuarommiicst
oyaer: OK 20

Upon successful
completion of the
module, the student
will: GC 20

KBIT MK
00J1 OK
GED MC

DSh/ FK/
PhC 108
(1-4)

Jlene
LIBIHBIKTBIPY

ITon KkociOM  KpI3METKE  JalblHAATY  YIIiH
JICHCAYJIBIKTBl CaKTay, HBIFAHUTYIbl KaMTaMachl3
eTeTIH JIeHe WIBIHBIKTBIPY Kypaliapbl MeH
9/IICTEpIH MakcaTThl TypAe KOJJIaHyra yWpeTeni;
(U3MKaNBIK  JKYKTEMEHI,  IKYHKe-TICUXHKAJIBIK
cTpeccTi oHe Oonamak eHOeK opeKeTiHIeri
KOJAHChI3  (paKkTOpiapIbl  TYpakTel  TYpIe
AyBICTBIPYFa BIHTAJIAHABIPAEI

dusnueckas
KYJBTypa

Jucnummmaa YYUT I[eJICHANPABICHHO
HCIIONB30BaTh CPEJCTBa M METOABI (DU3UIECKON
KYJBTYPHI, oOecrieuynBaroIne COXpaHEeHHe,
VKpEIUICHHE  3I0POBbS  JJs  TMOJITOTOBKH K
MpopeCCHOHANBHON NEeATENTPHOCTH, K CTOHKOMY
MEPEHECEHNI0 (U3NYECKUX Harpy3oK, HEpPBHO-
MICUXUYECKUX HAMpPSDKEHUH W HeOIaronmpHsTHBIX
(haxTopoB B Oyaymied Tpya0BOH IEATENBHOCTH.

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 activity; to persistent
transfer of physical exertion, neuropsychic stress
and adverse factors in future labor activity.

1-4

KK 20

JMIUTOMIBIK SKYMBICTBI
(>x00aHBI) XKazy KoHE

Kopray HEMece
KeleH 11 eMTHXaHFa
TAWBIHJIBIK JKoHE

MamaHIpIK OOWBIHIIA TCOPHUSIIBIK OiTiMAEp MEH
MPaKTUKAIBIK JaFAbUIapIbsl TEPEHICTY, XKyheney
JKOHE WHTerpanusuiay (opMaiapel; TEOPHSUIIBIK
OlmiM/Iil CBIHM TYpFBIIAH Oarajnay *oHe Kajrbliay
JKOHE OHBI KOJJIaHOQJIbI MOceNeNep/li Ienrye




TaTCBIPY

KOJIaHy JarfAblIapblH JaMbITyFa BIKIAI €Teli;
JepOec aHaJIMTUKAIIBIK )KYMBIC JaFIbUIaphIH JKOHE
FBUIBIMH  3€pPTTEYJIEpIiH 3aMaHayH oJiCTEpiH
BIHTAJIAHBIPA/IBL.

A Hanucanne u 3ammra | @opMmupyer yriayOsieHue, CHUCTEMaTH3alUI0 MU
,Z[I/IHJ'IOMHOﬁ paﬁOTLI HUHTErpanuun TCOPETUYCCKUX 3HaHUHA u
(npoeKTa) Win | MPpaKTUYCCKUX HaBBbIKOB 110 CIICIIMAJIBHOCTH,
IoAroToBKa M caada CHOCOGCTByeT Pa3BUTHUIO YMCHHSA KPUTUYCCKHU
KOMIIJICKCHOT'O OLICHUBATh U 0606H.[aTB TCOPETUYCCKUE 3HAHUA U
OK3aMCHa TMPUMEHATh UX IPU PEIICHUN NPUKIAAHBIX 3a1a4;
CTUMYJIUPYET HaBBIKHA CaMOCTOSITENIBHOM
AHATUTHYECKOH  pabOTBI HW  COBPEMEHHBIMH
MCTOAAMM HAYYHOI'O MCCIICAOBAHUAA.
FA Writing and Defense of | Forms of deepening, systematization and

the Diploma Work
(Project) or Preparation
and Passing of a
Comprehensive Exam

integration of theoretical knowledge and practical
skills in the specialty; promotes the development
of skills to critically evaluate and generalize
theoretical knowledge and apply it in solving
applied problems; stimulates the skills of
independent analytical work and modern methods
of scientific research.

BapJsirel / UToro /Total

240




