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byn kartajor KpeauTTiK jKylie OOWBIHINIA OKUTBIH OUIIM adyliblIapFa apHaiaraH OakamaBpuaTTelH 6B06112 - «EcenTey TeXHHKAChl JKOHE
OafrmapiamMaliblK KaMTaMachl3 eTy» Ou1iM Oepy OarnapiamManapblH UTepy YILIiH YHUBEPCUTET YCHIHATBIH 3JICKTHUBTI IOHIEP Ti3IMiH jKOHE KPEAUTTEPiH THICTI
MOJIIIePIH KAMTHU/IBL.

JlaHHBIN KaTajaor COJAEPKUT MEepeyYeHb SJEKTUBHBIX IUCIUIUINH, MPEIaraeMbIX YHUBEPCUTETOM MJII OCBOCHHS OOpPa30BaTEIbHBIX MPOrpaMM
OakanaBpuara 6B06112 - «BeruuciauTtenpHas TEXHHKA W MIPOTPAMMHOE OOECIICYCHHE» I 00YJaronIuXcsl M0 KPEAUTHOW CHUCTEME M COOTBETCTBYIOIICE
KOJIMYECTBO KPEIUTOB.

This catalog contains a list of elective disciplines offered by the university for the development of bachelor's degree programs 6B06112 - "Computer
engineering and software" for students under the credit system and the corresponding number of credits.

KOXY oky agicTemesik KeHeCiHIHIH OTHIPbICHIHIA KAPAJIAbI
PaccMoTpeno Ha 3acefanuu Y4eOHo-MeToau4eckoro coeta KPMY
Considered at a meeting of the Educational and Methodological Council of the KRIU

IIporokos / XarTama / Protocol Ne « » 2023 .




Tycingipme xa36a

Kypmerri 6inim anymbliap! bakanaBpuat 6araapiaaMajiapbIlHbIH Ma3MYHBI 0a3aJ1IbIK KOHE MAMaHABIKTAPABLIH IUKJIBIH, COHAANH-aK TaFbLIbIMAAMAIAH
oTyai KapacTeipaanbl. ZKorapsl OisiM Oepy 0argapyaMachl MiHAETTI 5k9He 3JIeKTHBTI MOHAEPAI KAMTHBI.

KpenuTrik oKBITY :Kyleci skarmaiibiHaa OltiM Oepy KommiekciHiH MiHAeTTI 3j1eMeHTI TaHJay KOMIOHEHTiHe KipeTiH moHaepaiH TidiMi 0oJbIn
TA0BLIATBIH 3J1eKTHBTI MonaepAiH kaTanorsl (JIIK) 6oabin TadbLIaAbl. OKYABIH TPACKTOPHACHIH TIYeJICi3, HKeM/i KoHe KaAH-)KAKTBI AaHBIKTAY MYMKIHIIIIH
skacay MakcaTbIHAa JIpOip MaMaHABIK YIUiH J3ipiaeHren. Karamor 6apJasbik 0ijiM O0armapjaMachbiH KoHe KICINTIK KBI3METTi ecenke ajia OTBHIPLIN, 0apJibIK
JKaraaiJapaAbl KaMTHABI, 0yJ1 YHUBEPCUTETTE KOJAAHBICTAFbI FRIIBIMH -TIEArOTHKAJIBIK MEKTeNTep/i e3repic KaFIaibIHAA JaMbITAIbI JHE CITTI Oelimaeiini,
aKNapaTThIK-KITANXaHAJBIK PECYPCTap MeH OKY-3epTXaHAJBIK 0a3aHbl 0apbiHIIA Naligananyra MmyMKinaik 0epeni. Cizre yeoinbuiran JIIK ci3re MmemiiexeTTik
JKAJINBIFA MiHJeTTi OL1iM Oepy cTAaHAAPTBHIHAA AHBIKTAJFAH KICiOU Ky3bIpeTTep/i TOJbIFbIMEH MeHrepyre MyMKiHIik OepeTiH moHaepaiH Ti3iMin KamMmTuabl. Tasy
0aFbITTa MaMaHJIAHABIPYABI OiTipyi kadeapajap ycbIHFaH Heri3ri MOHAep KaMTaMachI3 eTefi.

DJIEeKTUBTI OHJEP KaTaJIOThl OLTIM alyIIBIHBIH KeKe KaOineTTepiH, OHBIH 6cy NepPCIEeKTUBANAPHIH, eHOEK HAPBIFbl MEH OH/IPiC KAKETTIIIKTEPiH eCKepe OTHIPHIII,
OLTIM aTyIIBETHBIH KEeKe KeHeCIIicl (aKaIeMUsIIBIK TAIIIMIep) OaCTIIEUTBIFBIMEH 931pJIeTeH KeKe 0Ky OaraapiaaMachiH KYPacThIpyaa Maia anblIab.

Oky OaraapiamachlH KaJbIITACTHIPY YLIIH O1LTiM alyIlbl )KYMBIC OKY >KOCHapblHa COHKEC MIHIETTI KOMIIOHEHTTIH OapJiblK MOHAEPIH MEHIepyi THiC, COHail-aK
YCBIHBUIFaH Ti3iMHEH (KaTaJortaH) KOMIOHEHTTI TaHaay TopTiOiH TaHaay kepek. COHBIMEH KaTap, OUTiM amylibl akaJeMHSIIBIK 03apa KapbIM-KaThIHAC JJOTMKACHIHA )KOHE
KypcTapabiH (TIOHIEP/IiH) TOHEeKTITIriHe ColKec NIEKTUBTI OHEP/Ii TaHIayFa THIC.

Karanorra, coHnaii-ak OKbITY OarIapiaMachIHBIH )KYMBIC OKY JKOCIApbIHAA MOHCP MOAYJIbIASpIe OIpiKTipiIe Al - Oenri O0ip Ky3bIPETTUTIKTI KAJIBINITACTHIPYFa
KayanTsl Oi1iM Oepy OaFaapIaMachIHBIH CANBICTRIPMAIBI TYPAE TOYeINICi3 (JIOTHKAIBIK asgKTaliFaH) OeiKTepi HeMece THICTi Ky3bIpEeTTepAiH TO OB

IMosicHuTeAbLHAS 3aIIHCKA

VYBaxkaemblie o0yuyarommecs! Comep:kaHue nmporpaMm 6akajaBpuarTa npeaycMaTpuBaeT UK/ 0a30BbIX W CIENHAJILHOCTEll, a TaKiKe CTa’KUPOBKH.
IporpamMma BhICIIEr0 00pPa30BaHus BKJIOYAET 0013aTe/IbHbIE M 3JIEKTHBHbIE THCIHILINHBI.

OO0s3aTeIbHBIM 3JIEMEHTOM 00pPa30BaTENFHOTO KOMIUIEKCA B YCIOBHSAX KPEAMTHON CHCTEMBI OOYUCHHUS SIBIISETCS KaTanor 3MeKTUBHBIX auciumina (DI1K),
KOTOPBIA TpEICTaBIsAeT COOON MepevyeHb MUCIMIUINH, BXOJSAININX B KOMIOHEHT MO BBIOOpY. Pa3paboTaH aiisi KaxI0# CIEUaIbHOCTH C IENbI0 CO3/IaHHus BO3MOXHOCTH
CaMOCTOSITEIBHOTO, THOKOTO M BCECTOPOHHETO OMNpeAeIeH s TpaeKTopun o0ydeHust. Karaor BkirtoyaeT B ce0sl Bce YCIOBUS ¢ YUeTOM Bceld 00pa3oBaTelIbHON MPOrpaMMbl
1 ipo(heCCHOHAITLHON JIEATEIFHOCTH, YTO TTO3BOJISIET Pa3BUBATh U YCIICITHO aIallTUPOBATh CYIIECTBYIOIINE B YHUBEPCUTETE HAYYHO-IIEAarornIeCKIe IIKOJIbI B YCIOBUSIX
IepeMeH, MaKCHMaJbHO HCIOJB30BaTh HMH(POPMAIMOHHO-ONOIHOTEIHBIE pecypchl M ydeOHo-mabopaTopHyio 6asy. IlpencraBmennnnii Bam OIIK comepxut mepedeHb
JUCHUIIIINH, ITO3BOJIAIOIINX B MOJTHOM MEpC OBJIAACTH HpO(beCCI/IOHaJIBHBIMI/I KOMIICTCHIIUAMHU, ONPCACICHHBIMU TOCYAaPCTBECHHBIM O6HI€O65133T€HI)HI)IM CTaHaapTOM
obpazoBanms. Crienuanu3aiuio no bimkHeMy HanpaBlIeHUIO 00ECTIEYMBAIOT OCHOBHBIE TUCIUILIMHEI, PEIaraeMble BHIITY CKAIOMINMHA KaderpaMu.

Karainor 371eKTHBHBIX JUCIHUILIAH KCIIONB3yeTCs MPU COCTABICHUH WHAWBUAYAILHON yU4eOHOUM MpOorpaMMel, pa3paboTaHHONH 00ydaromuMcest TIoJ] PYK OBOJICTBOM
JMYHOTO KOHCYJbTaHTa (aKaeMUYeCKOr0 HaCTaBHUKA) C Y4€TOM MHIUBHUIYaIbHBIX CIIOCOOHOCTEN 00ydaronierocs, MepPCneKTHB ero pocTta, HOTPeOHOCTEH phIHKA TpyAa 1
MPOU3BOJICTBA.

s hopmupoBanus yueOHOM MporpaMMbl 00YUAIOIIMICS HO/KEH OCBOUThH BCE MUCIMILIMHBI 00S3aTEILHONO KOMIIOHEHTa B COOTBETCTBHU C PabOYUM yueOHBIM
TUTAHOM, & TaK)Ke BHIOPATh MOPSIOK BEIOOpA KOMITOHEHTA M3 MPEIJIOAKEHHOTO criicka (karaiora). KpoMe Toro, o0yJaromuiics JoKeH BRIOPaTh 3 JICKTUBHBIC TUCITUTUIAHBI
B COOTBETCTBHH C JIOTUKOW aKaJIEMHUECKOTO B3aUMOCHCTBHS U MOCIICI0BATEIILHOCTHIO KYPCOB (JMCIIHUITIMH ).

B xaranore, a Takxe B pabodeld yaeOHOM mporpaMMe yaeOHOH IpoTrpaMMBbl TUCITUTUTHHB 0O BESIUHSIIOTCS B MOIYJIH-OTHOCUTEIIEHO CAMOCTOSITEIbHBIC (JIOTHYESCKH
3aBEpIICHHBIC) YaCTH 00pa30BaTEILHOM MTPOrPaMMBbI, OTBETCTBEHHBIC 32 (POPMHUPOBAHKE OMPEACICHHOW KOMITETSHIMH, MU TPYIITbI COOTBETCTBYIO IUX KOMITECTCHITHIA.



Explanatory note

Dear students! The content of bachelor’s degree programs provides a cycle of basic and specialties, as well as internships. The higher education program
includes compulsory and elective disciplines.

An obligatory element of the educational complex in the conditions of the credit system of education is the catalog of elective disciplines (EPC), which is a list of
disciplines included in the component of choice. Designed for each specialty in order to create the possibility of independent, flexible and comprehensive determination of
the learning trajectory. The catalog includes all conditions, taking into account the entire educational program and professional activity, which allows you to develop and
successfully adapt the existing scientific and pedagogical schools at the university in the face of changes, maximize the use of information and library resources and
educational and laboratory facilities. The EPC presented to you contains a list of disciplines that allow you to fully master the professional competencies defined by the
state mandatory standard of education. Specialization in the Middle Direction is provided by the main disciplines offered by the graduating departments.

The catalog of elective disciplines is used in the preparation of an individual curriculum developed by the student under the guidance of a personal consultant
(academic mentor), taking into account the individual abilities of the student, his growth prospects, the needs of the labor market and production.

To form the curriculum, the student must master all the disciplines of the mandatory component in accordance with the working curriculum, as well as choose the
order of selection of the component from the proposed list (catalog). In addition, the student must choose elective disciplines in accordance with the logic of academic
interaction and the sequence of courses (disciplines).

In the catalog, as well as in the working curriculum of the curriculum, disciplines are combined into modules-relatively independent (logically completed) parts of
the educational program responsible for the formation of a certain competence, or a group of relevant competencies.



KATAJIOI" DJIEKTUBHbBIX JUCIUITJINH
1o 00pa30BaTENIbHON TporpamMmme
6B06112 - «BpluuciurenpHas TEXHUKA ¥ OPOrpaMMHOE 00eCIIeYeHUE

COJIEP>XXAHUE
Kommuctumauael/ /Code of | HaumenoBanue yueOnoi aucuuiuimisl / OKy MOHHIH aTaybl Kon-go xperos/ Cemectp /
ki / T Kpenut cansl
Ne discipline/ /Code of / . Cemectp /
[cycle o o Numberofcredits
discipline Discipline name Semester

5. MonyJab: UncjieHHbIE METObI, 3JIEKTPOHNKA U 00beKTHO-OPHEHTHPOBAHHOE NIporpaMmupoBanne /S. MoayJib: caHabIK daicTep,
3JIEKTPOHHKA 7KdHE 00beKTire darpITTaNFaH 0arnapiaamaiay/ 5. Module: Numerical methods, electronics and object-oriented programming

OOBEKTHO-OPUEHTHPOBAHHOE TIPOrpaMMHUpOBaHue /

OOP 2211 Oo0nekTire OarpiTTaNFal Oarmapiaamanay/ Object-oriented
programming C++ (C#)

OOBEKTHO-OPUEHTUPOBAHHOE MTpOorpaMMupoBanue Ha C++
OOPC 2211 (C#) | C++ (C#)-na oObekTire OarbITTaIFaH
oarnmapiamainay / Object-oriented programming in C ++
OOBEKTHO-OPUEHTHPOBAHHOE IPOTPaMMUPOBAHUE HA
OOPD 2211 Delphi / Delphi-me o6nekrire 6arsiTTanran 6araapiamanay
/ Object-oriented programming in Delphi

B KB

6. Moayas: KomMnbioTepHasi MaTeMaTHKA M OCHOBBI po6oToTeXHUKH /6. MOIy/ib: KOMIIBIOTEPJiK MaTeMaTHKA kdHe PodoToTexnuka Herisnepi /
6. Module: Computer mathematics and fundamentals of robotics

Teopus anekrpudeckux 1eneit/ DIexTp Ti30eKTepiHiy

TES 3213 teopusicel / Electrical circuit theory

Jluneiinsie snektpudeckue ey / ChI3BIKTHIK 2JIEKTP 5 6
tizoexrepi/ Linear electrical circuits
DYHKIIHOHAILHOE U JIOTHYECKOE MPOorpaMMupoBanue /
FLF 3213 DOyHKIIMOHABIK JKOHE JIOTUKANBIK Oaraapiamanay/
Functional and logical programming

2 | prkB |LES3213

ORA 3214 OcHoBbI poboToTexHuKH Ha Arduino / Arduino - marbr
bJ1 KB PoGotorexnuka Herizaepi/ Basics of Robotics on Arduino

MexaHOTpOHHKA 1 poOoTOTEXHHKA / MeXaHOTpOHHKA
MR 3214 . i
xoHe podororexHuka / Mechanotronics and robotics




ApXHUTEKTYpa ¥ JM3aiiH MPOrpaMMHOro odecneucHus /
ADPO 3214 barnapimamaliblk KaMTaMachl3 €Ty apXUTEKTYpPaChl )KOHE
nu3aiinel / Software architecture and design

Pa3paboTtka MOOMITBHBIX MpriIokeHuit mox Android /
RMPA 3215 Android yrria MOOHITBII KOCBIMITIATIAPABI d3ipiey /
Development of mobile applications for Android
PaspaboTka MoOmIbHBIX mpuitokenuit mox 10S / 10S yrin
RMPA 3215 MOOWIIBI KockiMInasiapsl a3ipiey/ Development of
mobile applications for 10S

PaspaboTka nporpamMmmHoro obecreuenus / barmapiaMabik
KaMchI31anHabIpy bl a3ipiey/ Software development

4 | BJAKB

RPO 3215

7. Monyab: ba3bl faHHBIX H pa3padoTku npuiaoxenuii / 7. MoayJib: MasiMeTTep 6a3achl skoHe KochIMIaaapasl 33ipaey / 7. Module: Databases
and Application development

TBD 3218 Teopus 6a3 narubIX / MomiMeTTep 6a3achbIHBIH TEOPUICH/
Theory of databases
5 |BIKB BDBD 3218 ];?;IIE)H;I'EI; nannsle Big Data/ Big Data ynken nepexrepi/ 5 6

OcHoBsl 0a3 manHbIX / ManimeTtep 6a3achbIiHbIH Heri3aepi/

OBD 3218 Fundamentals of database

[TporpammupoBanue Ha Java / Java O6armapinamanay /

PJ 3219 T

Programming In Java

Paspabotka I1O myia co3naHus HHTEIUIEKTYalbHBIX CUCTEM

6 |BIKB RPO 3219 | BusTkepiik KyHEnepi Kypy yuin OarapiamMaltbIK 6 6
KamMTaMachI3 etyai a3ipney / Software development for

building intelligent systems

PHPP 3219 PHP TPOrPaMMHPOBAHHE / PHP Garnapnamanay / PHP

programming

8. Monyab: Web-TexHo10ruM 1 OCHOBBI MUKpOINpoueccopHoii Texuuku / 8. Monyiab: WEB-TexHoJ0rusijiap skoHe MUKPONPOIECCOPIIBIK
TeXHUKaHbIH Heri3aepi / 8. Module: Web technologies and fundamentals of microprocessor technology

WT 4220 Web-TeXH_OJIOFHI/I/ Web-texuonorusiiap / Web
technologies
Internet-rexuonoruu / Internet-rexuonorusutap / Internet- 5 7
technologies
ITK 4220 IT-koucantunr / IT-koucantunr/ IT Consulting

! BIKB IT 4220




[udpossie ycTpoiicTBa 1 MUkporporieccopbl / CaHIbIK

SUM 4221 KypbUIFbLIap MeH Mukpomnpoueccopiap/ Digital devices
and microprocessors
Kom0OuHanuonHsle uugpoBbIe YCTpOMCTBa /
b1 KB KSU 4221 KomOuHanmsiibik  canaplk  Kypsuirbuiap /  Combination 5 7
digital devices
Mukpomnporeccopsl u MUKPOKOHTPOJIIEPHI /
MiM 4221 Mukpomporeccopiap KOHE  MHKpPOKOHTpoiuiepiep  /
Microprocessors and microcontrollers
OCHOBBI MUKPOTIPOIIECCOPHOI TEXHUKH /
OMT 4222 MukponpoueccopiblK TexHuka Heriznepi / Fundamentals
of microprocessor technology
MukpornponeccopHple  CUCTeMbl W ynpaBieHue /[
MSU 4222 MHUKpOTIPOLIECCOPIIBIK ~ JKyWenep  JkoHe  Oackapy /
9 b1 KB . 6 7
Microprocessor systems and control
MHuKpOnponeccCopHble  KOMIUIEKCHI M IPOMBIIIICHHOE
MKPP 4222 nporpammupoBanue / MEKpOIpOLeCCOPIIbIK KyHenep jKoHe

eHepKkacinTik oarmapiaamanay / Microprocessor systems and
industrial programming

9. Moayab: PazpadoTka nmporpaMMHoOro odecrnedenusi 1 nporpammuposanne Ha VHDL / 9. Moay.b:

skoHe darmapaamaday / 9. Module: Software development and programming in VHDL

VHDL-ne 0arnapiamManbIK KacaKkTama

OGmaynbie Texnonoruu / bynrrel Texnonorusiap / Cloud

OT 3302 technologies
SOS 3302 CeTteBble ONepalnoOHHBIC CHCTEMBI / Keninik onepanusibIK
10 |TIJTKB xyiienep / Network operating systems 6 6
OrnepalMoHHbIe CUCTEMBI, CPEIbl U 000I0uKH /
OSSO 3302 OmnepanusibiK XKyienep, opTanap *xoHe KaObIkimaiap /
Operating systems, environments and shells
PVHDL 4303 [MporpammupoBanue Ha VHDL / VHDL —ne
6armapiamanay / VHDL programming
[TporpammupoBanue B8 EWB / EWB-ne 0arnapiamanay /
11 |TII KB PEWB 4303 Programming in EWB 6 7
TenekoMMYHHKAIMOHHOE ITPOrpaMMHOe obecrieueHue /
TPO 4303 TenexoMMyHHUKAIUSAAFBI OaFIapIaMabiK

Kamce3aanappy / Telecommunication software




10. Monyab: MammnHoe odyuyenune u Hayka o JaHHbIX / 10. Moayab: MammHaJIBIK OKBITY KHe iepeKkTep TypaJus! FeiibiM / 10. Module:

Machine Learning and Data Science

NDS 4305

Hayka o mannbix - Data Science / Jlepektep Typasbl
reubIM-Data Science / Data Science

E 4305

Oxonometpuka / JkoHomerpuka / Econometrics

12 | TIJIKB
MSPOS 4305

MeTtopl 1 cpeicTBa IPOrHO3UPOBAHMUS B

OpraHM3alMOHHBIX crcTeMax / ¥ UbIMIAaCThIPY
Kylenepinzeri 6oimkay omicrepi MeH Kypangapsl / Methods
and tools for forecasting in organizational systems

5. MoayJb: YuciaeHHbIE METObI, 3JIEKTPOHHUKA U 00beKTHO-OPMEHTHPOBAHHOE NIPOorpaMMupoBanme /S. MoayJib: caHABIK dicTep, 3JIEeKTPOHUKA
JKOHEe 00beKTire darbITTANIFaH 0armapiaamasnay/ 5. Module: Numerical methods, electronics and object-oriented programming

O0bekTire 0arbITTAaIFAH 0argapamMajay

O0BeKTHO- OPHEHTHPOBAHHOE

Object-oriented programming

kentereH Tigep OOP sneMeHTTepiH TiN ASHreiHaC
HeMece KiTamxaHa [eHIeHiHAe Ky3ere achIpajbl
Hemece enikTeiai. Mpicansl, OYJ1 €H Kell TapajfaH
OarmapiaManay TiliHe KaThICThI - Javascript.

MHOTOIOTOYHOM cpexe. Kpome Toro, mHorue
si3pikH, Kpome OO, peanm3yroT Wi HUMHTHPYIOT
anemenTsl OOII Ha ypoBHE s3bIKa WK OMOJHOTEKH.
Hampumep, 310  oOTHocuTcs K  Haumbosee
pacmpoCTpaHEHHOMY SI3BIKY TPOTPaMMHPOBAHUS-
JavaScript.

NpPOrpaMMHpOBaHHE
byn moH  Hbeicanra  OarbiTTanmFaH  tupaep | JlaHHas qucnmiuiiHa opueHTHpoBaHa Ha paboty ¢ | This discipline object-oriented languages focuses on
(GyHKIMOHAIIIBI OaraapiiaMaay 3JIeMEHTTEPIH JKOHE | 3JIeMEHTaMM ¢yukmonansaoro | working with functional programming elements and
KOIl aFbIH/BI OpTaja JKYMBICTBI YHBIMAACTHIPYABIH | HPOrpaMMHUPOBaHMS OOBEKTHO-OPHEHTHPOBaHHBIX | various special mechanisms for organizing work in a
OpTYpJIi apHaibl MEXaHU3MJIEPIMEH JKYMEBIC JKacayFa | SI3BIKOB U pa3sIHYHBIMH criermansHpiME | Multithreaded environment. In addition, many languages
OarpiTTanrad. ConbiMeH Karap, OO-man Oacka | MeXaHU3MaMu OpraHu3anuu paboThI B | other than oop implement or emulate oop elements at the

language level or library level. For example, this applies
to the most common programming language -
JavaScript.

C++ (C#) o0beKTire 6arpITTaIFAH

O0beKTHO-OPHEHTUPOBAHHOE

Object Oriented Programming in C ++

darpapJamMajay nporpammupoBanue Ha C++ (C#)
IIpepexBusnTTEP: AKNAPATTHIK xyitenepneri | lIpepexsusutsl: I'papuueckue cpencrsa B UC Prerequisites: ~ Graphic  tools in  Information
rpaduKaIbIKKypasiap Hocrpexpusutbr:IIporpaMmmupoBanueHa SystemsComputer graphics
IMoctpekBusuTTep: Java OGarmapmamamay, PHP | Java, PHPmporpammuposanie Post-requirements : Programming in Java, PHP
Oarmapnamanay Maxkcarel: C++rinminne oObekTire ens:  TlpuBuTh HABBIKM — OOBEKTHO- programming
OareITTAIFaH Oarmapiamanay  JafapUiapeiH | OPHUCHTHPOBAHHOTONPOTPAMMHPOBAHIS Ha A3BIKE Goal: To develop the skills of object-oriented
KAJBITITACTHIPY C++ 3 programming in C++
-Heicanmapapiy Herisri kacuerrepin C++riminge | - U3yuuTh OCHOBHBIE CBOWCTBA OOBEKTOB Ha SA3bIKE | |_earn the basic properties of objects in C++.
3EPTTEHI3. ‘ . C. - Learn the basic libraries to learn how to design
-Herisri KiTanxananapsl 3epTTeHi3 - U3y4uth OCHOBHBIE GHOIHOTEKH JUIS HAYIUTBCA | oot vare using the object-oriented paradigm.




OargapraMabIK JKacaKTaMaHbl o0BeKTIre
OaFbITTaFaH TApagUrMaHbl KOJIZAHA OTBIPHII
ykoOanay el YHpeHiHi3.

Masmynbl: Kypcra kociOu KbI3METTE OJaH opi

KOJJaHy  YIIiH oOBeKTIre OarpITTaFaH
6ar napnamanaybie (OOP) TyKbIpbIMAaMackl MEH
HET3Ti  COTTepi  KapacThIPbUIAABL. Y FBIMIAP
3epTTeneni: WHKAICYJIAIMS, Myparepiik,
OJIIMOPHHU3M; 00BeKTITe OarpITTaTFaH
TaNJayIelH  MOHI  Oepiieni; naigananymbl

uHTEpdEiici MEH KOMITBIOTEPIIK MOJENbIepIl
JKacayra 00BEKTITe OaFbITTaIFaH ToCIN
kepcetineni. CTymeHT  aBTOMAaTTaHIBIPHUIFaH
Oackapy kyHenepiHn >ko0amay, Tanmay KoHE
JAMBITYILIH ~ 3aMaHayd  TEXHHUKAJBIK  JKOHE
OarmapiaManblK KypajilapbIMEH >YMBIC Kacay
JIAFIBICHIH aJIajibl.

Ky3bperTiniri:  3WATKEpIiK  AaMy, MOJACHH
JeHreliiH, KociOM KY3BIPETTUIriH apTThIpy, 63
JEHCAYJBIFBIH  CaKTay, aJaMIepIIiliK oHE

GU3MKANBIK  ©31H-631 IKETUIIpy YVIIIH TaHbBIM,
OKBITY OHE ©31H-031 Oakpuiay oficTepi MeH
KypaJlIapblH KOJiJaHa Oiy.

MPOSKTHPOBATh TPOTrPaMMHOE OOeCreueHne ¢
MPUMEHEHHEM  OOBEKTHO-  OPHUEHTHPOBAHHOM
MapajurMebl.
Conmepxanme: B Kypce  paccMmarpuBaroTcs
MOHATHE W OCHOBHBIE MOMEHTHI OOBEKTHO-
opueHTHpoBaHHOro mnporpammuposanus (OOII)
VTS MOCJEYIONIETO NPUMCHEHHUS B
npodeccHoHanbHON nesTenbHoCTH.  M3ydatorcs
TIOHSITHSL: WHKAICYJISIHS, HACIIe/IOBaHHE,
nonuMophu3M; JaeTcsi CyIIHOCTh OOBEKTHO-
OPUCHTHPOBAHHOTO  aHAllM3a;  TOKAa3bIBACTCS
00BEKTHO-OPUEHTHUPOBAHHBIN HOJXO0. K
pa3paboTKe TOJB30BaTEIBCKOTO HHTEpdeiica u
KOMIBIOTEPHBIX Mopened. CTyAeHT mony4aer
HaBBIK PabOTHI C COBPEMEHHBIMUTEXHUICCKUMHU H
MPOTPaMMHBIMH ~ CPEICTBAMU  MIPOEKTHPOBAHMS,
aHanm3a u pa3paboTku cHCTEM
ABTOMATHU3UPOBAHHOTO yIpaBICHHUS.
KOMHCTCHHI/H/I: YMCHUC TNPUMCHATHL METOJbI U
CpeAcTBa TO3HAHMS, OOYYEHUsI U CaMOKOHTPOJIS
A4 MHTCJUICKTYAaJIbHOI'O pa3BUTHA, NOBBIILICHUSA
KyJIbTYPHOTO  YPOBHS,
po(heCCUOHANIBHON KOMIIETEHIIUH,

CBOCTO 3J0POBbs, HPABCTBCHHOTO U
(bI/I3I/I"IeCKOF0 CaMOCOBCPIICHCTBOBAHMA.

COXpaHEeHUs

Competences: The course discusses the concept and
main points of object-oriented programming (OOP)
for subsequent use in professional activities. Concepts
are studied: encapsulation, inheritance,
polymorphism; the essence of object-oriented analysis
is given; an object- oriented approach to the
development of user interface and computer models
is shown. The student gets the skill of working with
modern technical and software tools for designing,
analyzing and developing automated control systems.
Competences: the ability to apply methods and means
of cognition, learning and self-control for intellectual
development, raising the cultural level, professional

competence, maintaining one's health, moral and
physical self-improvement.

Delphi-ne o6bekTire 6arpITTaNFan

OﬁLeRTHO-OpHeHTHpOBaHHOC

Object Oriented Programming in Delphi

OaraapJjamasay nporpammupoBatnue Ha Delphi
[IpepexBusutTep: AKNapaTrThiK KyHenepaeri Hpepexsusutsi: I papuaeckue cpescraa B IC Prerequisites:  Graphic tools in  Information
rpadUKaIBIKKYpaiap Hoctpexpusutsl: [IporpaMmmupoBanue  Ha SystemsComputer graphics
IMocrpeksusurrep: Java Garmapiamanay, PHP | Java, PHPnporpammuposanue Post-requirements: Programming in Java, PHP
6afﬂapnaMaJIay Henb: 3HAKOMCTBO C peanmanneﬁ OCHOBHBIX programming
Makcatsr:Delphi TUTIHAE OOBEKTIre HIPUHIHUIIOB 06T>GKTH0'0PH6_HTHPOBaHH0F0 Purpose: Introduction to the implementation of the
OarbITTaIFaH OarqapiaManayabiH HerTi3ri nporpammuposanus B si3bike Delphi Conepxanue: basic principles of object-oriented programming in the

NPUHIANTEPIH KY3€ere achlpyMeH TaHbICY

Masmyssr: Delphi Tiningeri Herisri Herisri yrbIM-
0OBEKT YFHIMBI. Op 00BEKTiZIe BU3YAIIbl THU3AWH
MPOILECIHE JIe, KYMBIC ICTESHTIH KOCBIMIIIaaa Jia
e3repTyre OOJIATBIH KaCHETTEp >KHBIHTBHIFBI Oap.
Benrini  Oip  kacuerrepi Oap  0OBeKTiiIEp
JKUBIHTBIFBI OOBEKTINIEp KJIACBIH Kypaimpl. Op

OcHoBHoe 0a3oBoe moHATHE B s3blke Delphi
SABIIIETCSL TOHATUE o00BbekTa. KaxIaplii 00BEKT
nMeeT Habop CBOWCTB, KOTOPHIEMOXHO U3MEHSATh
KaK B IpOLECCE BU3YaJBHOIO0 INPOEKTHPOBAHUS
TaK ©“ B  paloTaiomieM  NPUIOKEHHU.
COBOKYIMHOCTE  OOBEKTOB € ONpe/ACIeHHBIMH
CBOMCTBaMU 00pa3yloT Kiacc 00bekToB. Kakpit

Delphi language

Content: The main basic concept in the Delphi
language is the concept of an object. Each object has
a set of properties that can be changed both in the
visual design process and in the running application.
A collection of objects with certain properties forms
an object class. Each class has its own unique




CBHIHBINTHIH ©31HE FaHa TOH O31HIIK KacueTTepi 0ap.
Ky3bIpeTTisiri:  TeXHOJOTHSUIBIK — MPOLECTEPIi
a3ipIiey Ke3iHAe HaKThl TEXHUKAIBIK IIeNIiMIep i
HETi3leyre  JaWbIHIBIK;,  KOpIIaraH oOpTara
aHTPOTIOTEHIIK  ocepAi  OaphiHIIA  a3alTyFa
OaFbITTaIFaH  TEXHUKAJBIK  Kypajljgap  MEH
TEXHOJIOTHSIIAp/Ibl TAHIAY.

KJIACC WMEET CBOW, IMPHCYIIHE TOJIBKO €eMy,
CBOMCTBA.

Komnerenuuu: TOTOBHOCTH 000CHOBBIBATH
KOHerTHBIe TCXHUYCCKUC peI]_IeHI/ISI HpI/I
pa3paboTke TEXHOJIOTHYECKHX TIPOIIECCOB;
BI)I6I/IpaTI) TEXHUYCCKHUEC CpeIlCTBa N TCXHOJIOT'HH,
HanpaBJICHHBIE Ha MHUHUMH3ALHI0

AHTPOIIOTEHHOTO BO3JICUCTBUA Ha OKPYXKAIOIIYIO
cpeny.

properties.

Competences: willingness to justify specific technical
solutions in the development of technological
processes; to choose technical means and

technologies aimed at )
minimizing anthropogenic impact on the environment.

6. Monyab: KomnbloTepHasi MaTeMaTHKA U OCHOBBI Po00TOTeXHUKH /6. MoayJib: KOMIBIOTEPJIiK MaTeMaTHKA xkHe PodoToTexnuka Heri3zaepi / 6.
Module: Computer mathematics and fundamentals of robotics

DJIeKTp Ti30eKTepiHiH TeopusCHI

o Teopnﬂ AJICKTPUIECCKHUX neneii

Electrical circuit theory

«ODJEeKTp TI30CKTEPiHIH TEOPHACHY TIOHI OiTiM
ITYIIBUIAPIBIH  JJIEKTP TI30CKTepi calachbIHIaFbl
JKQJIIBI TEOPHSUTBIK KOHE MPAKTUKAIBIK OlLTiMAepiH
KaJIBITITACTRIPYFa JKOHE 0acKa JKaNIbI KOCINTIK KOHE
ANEKTPIIK Ti30EKTEP/Ii COTTI MEHrepy YIIH KaXeTTi
JNEKTP Ti30EKTEpiH Talgay XOHE IKCIEPUMEHTTIK
3epTTEYiH HETi3rl AaFAbUIapblH MEHIepyre KbI3MET
eTeli. KeWiHrl YHUBEPCUTETTIK JalbIHIIBIKTHIH
apHaibl MTOHIEPI.

Jucrummmaa "TEopus  DIIEKTPUYECKUX — IICeTeH"
CITy>KUT 7151 GOPMHUPOBAHUS y 00ydaIoMmuXcst 00X
TEOPETUUECKUX U MPAKTUIECKUX 3HAHUU B 00JacTH
ANEKTPUYECKUX IIeTIed W OBJIAJACHHS OCHOBHBIMH
HaBBIKAMHM  aHauW3a W  OKCHEPUMEHTAIHHOTO
HCCIIeOBaHUS INEKTPUIECKUX erneH,
HEOOXOTUMBIMH JIJIsl YCIIEITHOTO OCBOGHUSI APYTHX
00IIenpohecCHOHANBHBIX U AJIEKTPHYECKUX LeTIeH.
CrienualIbHbIE JCIUTITHHBL nocieayonen
YHUBEPCUTETCKOHN MOTOTOBKH.

The discipline™ theory of electrical circuits "serves to
form students' general theoretical and practical
knowledge in the field of electrical circuits and acquire
the basic skills of analysis and experimental research of
electrical circuits necessary for the successful mastery of
other general professional and electrical circuits. special
disciplines of subsequent university training.

CbIBBIKTBIK JIEKTP Tiz0eKkTepi

JIuHeliHbIE 2JIEKTPUYECKHE IeNU

Linear electrical circuits

Byn moH nanekTp Ti30€ri-aNeKTp KO3Faymibl KYII,
JNIEKTP TOTBI JKOHE OJIJIEKTP KEpHEyl Typasl
YFBIMAPIBl  €CKEepe  OTBIPBIN,  TEHJACYJIepPMEH
CHITIATTaJIaThIH AJIEKTPOMArHHUTTIK MPOIECTEP IICKTP
TOTBIHBIH YKOJIBIH KacauThIH AIEKTP
KYPBUIFBUIAPBIHBIH YKUBIHTBIFBIH OKBITA/IBL.

B om0l pmucummimHe — wW3ydaerca — Habop
JIEKTPUUECKUX YCTPOMCTB, B KOTOPBIX
JJEKTPOMArHUTHBIE  IIPOLIECCHI,  ONKCHIBAEMBIE

YPaBHEHUSIMHU C YYETOM KOHUEMIUN JIEKTPUUECKON
LENU-3JIEKTPOABIDKYIIEH  CHJIBI, 3JIEKTPUYECKOTO
TOKA U DJIEKTPUYECKOTO HANIPSIKEHUS, CO3AAI0T MyTh
3IEKTPUUECKOTrO TOKA.

In this discipline, a set of electrical devices is studied in
which electromagnetic processes described by equations
taking into account the concepts of an electric circuit-
electromotive force, electric current and electric voltage,
create an electric current path.

(I)yHKIIHOHaJIIIBIK JK9HE JIOTHKAJIBIK

(I)yHKIIHOHaJ'IbHOC H JIOTHYECKOC

darnapiaamagay NPOrpaMMHPOBAHHE Functional and logical programming
Mpepexemsut: Arduino - marsr Po6ororexnmka | lIpepexkBu3nT: OcHOBBI poboToTexHuky Ha Arduino | Prerequisite: Basics of Robotics on Arduino
Herisaepi  ITOCTpeKBM3HT: jepeKTep KOPbIH IoctpexkBusur:  TexHonorus paspabotku  6a3 Post-requirement: database development technolqu
o3ipiey TexHomornsicsr MaKeaThl: ApHaifsl Kype II?:;;}X Cremammsi ke onmeHTHOYeL Goal: A special course focuses students on studying
cryentTepai [Iponor GariapiamanayOpTachiHia CTyﬂe;ITOB HHa I/I3y‘{eHIZep . p pemggne and solving problems with intellectual ~content
MHTEIUIEKTYaIIIb] Ma3MyH/IbI (;KacaHbI (artificial intelligence) in the Prolog programming
3aaa4 C HUHTCIIJICKTYaJIbHBIM

MHTEJUICKT ) MOCEJISNIeP/Ii 3ePTTEYIe JKOHE INCHIyTe

environment. Contents: Demonstrate knowledge and




OarbITTAlIb.

Ma3smynbl:  XKacaHAbpl HMHTEIUIGKT IKYHECIHIE
menmimMaepAl i3/ey oficTepiH Oiy XoHE TYCIHY;
capanTaMmabIK Xy#Henaepe eHIMIUIIK MOJISIbICPiH
HeMece GperMIIK OHIMIUTIKTI maixanaHa OTBIPHIT
OisiM 0a3achlH MOJICIIBIICY;

Ky3piperriniri:  AKnmaparTblk — TEXHOJOTHUsIIAp
KyHenepiHiH, OargapiamanblK Kypajizapbl MeH
CEPBHUCTEPiHIH OMIPIIK THKJII MEH CcarmachbiH

OackapyIblH Ka3ipri 3aMaHFbl  dJliCHaMajapbiH
MpakTUKama >Ky3ere acelpy KaOimeri; I[TK-11 -
QJICYMETTIK, KOCIITIK JKOHE STUKAJIBIK
YCTaHBIMIIAPABl €CKepEe OTHIPHIN, ©3iHIH KociOm
KBI3METiHIH MOHI MEH callAapbl Typaibl NabIMIay
KaOiieri.

coJep)KaHuEM (MCKyCCTBEHHBIH
MHTEJUIEKT) B cpefe mporpammupoBanus [Iposor.
Conep:xxanme: Jl[eMOHCTpUpOBaTH 3HAaHUE U
MOHUMaHUEe  METOJOB IIOMCKa  pEeIIeHHH B
HCKYCCTBEHHOM HMHTEIEKTHOMN CUCTEME;
MoJIeNUpoBaHusl 0a3bl 3HAHUW C HCIOJNB30BaHHEM
Mojieiell MPOU3BOJAUTEIBHOCTH WIH  (PPEeHMCKOM
MIPOU3BOJUTEIHHOCTH BIKCIIEPTHBIX CUCTEMAX;
KomnereHuuu: crocoOHOCTh OCYLIECTBIATH Ha
MIPAKTHKE COBPEMEHHBIE METOJOJIOTHH YIPaBIEHUS

KM3HCHHBIM [IMKIIOM W KA4eCTBOM CHCTEM,
MPOrPaMMHBIX CpEe/ICTB u CEpBUCOB
nadopMaMoHHeIX  TexHosormi;  IIK-11 -

CIIOCOOHOCTH (bOpMI/IPOBaTL CYyXXCHUA O 3HAYCHUU

M TIOCIEACTBHUAX CBOEH

MpodeCCHOHATBPHON  JEATEIPHOCTH C  y9IETOM
COIMANBHBIX, MPO(ECCHOHANBHBIX M 3ITHYECKUX
MO3UILNH.

understandingof methods for finding solutions in an
artificialintelligent system; modeling the knowledge
base usingperformance models or frame performance
in expertsystems;

Competences: the ability to implement in practice
modern methodologies for managing the life cycle and
quality of systems, software and information
technology services; PC-11 - the ability to form
judgments about the meaning and consequences of

their professional
activities, taking into account social, professional and
ethical positions.

Arduino-marel PoGoToTexnnka Herizaepi

OcHoBbI po6oTOTeXHHMKH HA Arduino

Basics of Robotics on Arduino

Byn kypc poboToTexHHUKaHbI yiipeHy xone Arduino
KOMEriMeH  poOOTTapasl  33ipiey  Heri3nepiH
ycwiHabl. KypemsiMaapas! Oarnapnamanay Arduino
IDE 6armapiaManbiK KaOBIKIIACKI apKBLIBI JKY3€re
aceIpbUTafbpl.  bimiM  admymbutap  WHXKEHEPIIiK-
TEXHUKANBIK JM3aiH canacelHaa OiaiM  amajpl,
pOOOTOTEXHUKA Typalibl TYCIHIK KaJbIITACAIHI,
POOOTOTEXHUKA CaaChIHIaFbl FBUILIME MACEIIEIep i
NIy JaFabuIaphiHa ue 00anbl xkoHe Arduino Uno
KYHeciHie Tanam eTiieTiH (YHKIUOHAIABUIBIKTHI
€CKepe OTBIPHIIN, POOOTTAPIbI KypacThIpa ajabl.

DTOT Kypc MpemiaraeT  OCHOBBI  H3y4YCHHs
pOOOTOTEXHUKH U Pa3pabOTKH poOOTOB C MTOMOIIBIO
Arduino. ITporpamMupoBaHue CTPYKTYp

OCYIIECTBISIETCSl Yepe3 MPOrPaMMHYI0 000JI0UKY
Arduino IDE. OGyu4aromgiecsi mosydar 3HAHHS B

obusactu WHXEHEPHO-TEXHUYECKOT O
IIPOCKTUPOBAHUA, IIONy4aT IPEICTaBIECHUE O
pPOOOTOTEXHUKE, TPHOOPETYT HABBIKK PEIICHUS

Hay4HBIX 337124 B 007aCTH pOOOTOTEXHUKH U CMOTYT
co3/1aBaTh poOOTOB C y4eTOM TpeOyeMbIX (PYHKIHI B
cucreme Arduino Uno.

This course presents the basics of learning robotics and
developing robots with Arduino. Programming of
structures is carried out using the Arduino IDE software
shell. Students will receive knowledge in the field of
engineering and technical design, develop an
understanding of robotics, acquire skills in solving
scientific problems in the field of robotics and will be
able to design robots taking into account the
functionality required in the Arduino Uno system.

MeXﬂHOTPOHI/IKa KIOHC pOﬁOTOTEXHI/IKa

MexaHOTPOHUKA M POOOTOTEXHMKA

Mechanotronics and robotics

IIpepexBusuTTEp: Wmxenepmik  rpadukal,
KOMITBIOTEPIIIK BU3YaIU3aIIUS

IMocTpexkBU3UTTEP: DneKTp Ti30EKTepiHIH
TEOPUSACHI

Kyperbl oKy  MakcaTbl:  KOFapel  OKY
OPBIHAAPBIH/IA OKYBIH KAFACTBIPY JKOHE KeHiHHEH
TEXHUKAJIBIK MaMaHIbIKTap OOMBIHIIIA

KOCIOpBIHIApAa XYMBIC iCTEy YIIIH Aaspiiayqsl
JKOHE KOCIMTIK Oarmapiaylbl JKy3ere achIpajbl.

IIpepexkBU3UTHI: NnxenepHas rpaduka2,
KOMITbIOTEpHAs BU3yallU3allus

IMocTpexBu3uThI: Teopus FNEKTPUUECKUX LIETIEH
Henr wu3yyeHusi Kypca: TMOATOTOBKY U
pohecCHOHANBHYIO OPUEHTAIIHIO IJIs1 BO3MOXKHOTO
npojobkeHus yueObnl B BY3ax w mocnmemyromeit
paboTBl HAa TPEONPHUATHAX IO TEXHUYECKUM
crenuanbHOCTAM. [IporpamMma mo3BONUT HAYYUTh

pebiaT  rpaMOTHO  BBIp@XKaTh  CBOIO  HJIEIO,

Prerequisites: Engineering graphics2,
visualization

Post-requirements: Electrical circuit theory
The purpose of the course: training and professional
orientation for the possible continuation of

studies in universities and subsequent work at
enterprises in technical specialties. The program will
teach children to correctly express their idea, design its
technical and software solution, and implement it in the

computer




barmapnama Oamamapra €3 HICSICBIH  JYPBIC
oinmipyre, OHBIH TEXHUKAIBIK JKOHE
OafrgapiaManbIK MIeIIiMiH XKo0allayFa, OHbI )KYMBIC
icTeyre KaOiJIeTTi MOJIE/ b TYPIHJIE JKY3€re achpyFra
YHpETyTre MYMKIHZIIK Oepemi

MasmyHBbI: 1."PoboToTexHMKa KOHE
MeXaTpOHWKa" TIOHIH OKY MPOIECiH e OapIIbIK OiTiM
QTYIIBUIAPABIH,  OHBIH IIHAE  JICHCAYJBIK
MYMKIHTIKTEpl IEKTEyN XKoHE MyTemek Oimim
ITYIIBUIAPBIH HETI3Tl JKalmbl OUTIMHIH HETi3Ti
OimiMm  Oepy  OarmapiamMachlH  MEHIEpYiHIH
KOCHapJIaHFaH HOTIDKEJIepiHe KOJ JKeTKi3y YIIiH
KOJIAWJIbI JKaFJaiapapl KaMTaMachi3 eTy.

2. Xeke TyiFaHbl, KaOineTTepai 1aMbITY,
TaHBIMJIBIK, KbI3bIFYIIBUIBIKTAPBIH
KaHaraTTaHABIPY, OiiM amymbuIapIbiH, OHBIH
IIIH/E TapbIH/IbI )KOHE TAJaHTThI ©31H-031 JKYy3ere
achIPYhI YIIIiH JKaFaai xacay.

3. "PoGoToTexHHMKa MXoHE MeXaTpOHHKA"' TOHIH
OKy Tmpolecinae OiTiM amymbUIapAblH OAaH 9pi
TaOBICTBI OiNiM OEpyiH KOHE KacilTep oJeMiHe
OafmapmaynblH ~ HETI3iH  KYpaWThiH  TYHIHII
KY3bIpeTTepZli  MEHrepyl YVIIIH KaFaaiiap.sl
KaMTaMachI3 eTy.

4. "PoOoToTexHMKa »OHE MeXaTpOHHMKA" TOHIH
OKy TIpoTieciHie OiIiM amymIbIIapAblH SIEyMETTIK
KYHIBUTBIKTAPBIH, OJIap/IbIH a3aMaTThIK Oipereiiri
MeH QJIEYMETTIK-KCINTIiK HeTi3aepin
KaJBIITACTHIPY YIUiH XaFAaiiap xacay
Ky3bIperTiiri: MexaTpoHas! xoHe POOOTTHI

CIIPOCKTHUPOBATH €€ TCXHUYCCKOC U IPOrpaMMHOC
peumieHue, peajin3oBatb €€ B BUAC MOICIH,

CHOCOOHOWK (DYHKITMOHUPOBAHUIO
Conepxanne: 1.00ecneueHue B
W3yUYCHHs] TMpeaMeTa

«P0o0OTOTEXHUKA ¥ MEXaTPOHUKA» OJIarompUsTHBIX
YCIOBUH Uil JIOCTIDKEHHS  TUIAHHPYEMBIX
pe3yIbTaToB OCBOCHUS OCHOBHOI
00pa3oBaTeILHON MPOTPaMMBI OCHOBHOTO OOIIETO
o0pa3oBaHHs BCeMH OOYYaIONIMMHUCS, B TOM YHCIIE
00yJaroIUMUCS C OTpaHUICHHBIMH
BO3MOYKHOCTSIMHU 3/IOPOBBS 1 MHBAIIUIAMH.

2. Co3naHue yCJIOBUHM IS Pa3BUTHS JIMYHOCTH,
CMOCOOHOCTEH, yMOBIETBOPEHUS MO3HABATEIBHBIX

HHTEPCCOB, CaMOpCain3alinun
o6yqaloumxc>1, B TOM YHCIIC
TaJIaHTJIUBBIX.

3. OO0ecnieueHne B Ipolecce U3yUEHUS MpeaMeTa
«PoboToTexHnka M MeXaTpOHHMKa» YCIOBHM s

npounoecce

OOAapCHHbIX U

OBJIaJICHUSA 06yqa}o IIUMHUCsL KIIFOUCBBIMHA
KOMIICTCHIIUAMH, COCTaBJIAIOIINMH OCHOBY
HaﬂbHeﬁmeFO ycneurHoro 06p a30BaHUA u

OpHEHTAIIMU B MUPE TIPOQECCHi.
4. Co3gaHue B IMpoLecce H3Y4YEHHs] NpeaMeTra
«PoboTOTEXHMKA M MEXaTPOHUKa» YCIOBUH st

(dhopMupoBaHus COIIMATBHBIX HeHHoCTeH
00yJaroImxcs, OCHOB 170'¢ rpakIaHCKOH
WACHTUYHOCTH Y COIUATBHO-TIPO(ECCHOHATHHBIX
KoMnerenuuu: CIOCOOHOCTH COCTaBISITh
MaTeMaTHYeCKUE  MOJEIM  MEXaTPOHHBIX |

pO6OTOTCXHI/I‘I€CKI/IX CUCTEM, HX IIOJACHCTEM U

form of a model capable of functioning

Contents: 1. Provision of favorable conditions in the
course of studying the subject "Robotics and
mechatronics” for achieving the planned results of
mastering the basic educational program of basic
general education by all students, including students
with disabilities and the disabled.

2. Creating conditions for the development of
personality, abilities, satisfaction of cognitive
interests,self-realization of students, including gifted
and talented ones.

3. Providing conditions for students to master the key
competencies that form the basis for further successful
education and orientation in the world of professions in
the course of studying the subject "Robotics and
mechatronics".

4. Creating conditions for the formation of students '
social values, the foundations of their civic identity and
socio-professional values in the course of studying the
subject "Robotics and mechatronics”.

Competences: ability to make mathematical models
of mechatronic and robotic systems, their subsystems
and individual elements and modules, including

information, electromechanical, ~ hydraulic,
electrohydraulic, electronic devices and computer
equipment (PC-1)

[ OH] 00 OTHENBHBIX 3JICMCHTOB M  MOJYJCH, BKIIOYas
KYHEEP/IiH, OJIAp/IbIH Killli )KYHENIepiHiH KoHEe WH(POPMAIOHHBIE, 3JICKTPOMEX aHUUECKUE,
JKeKe DIEMEHTTEp MeH MOy IbAEP/iH TUIIPABIINYCCKHE, _ DJIEKTPOTHIPABIIMYECKHE,

) . 3JIEKTPOHHBIC yCTpOiicTBa 5 cpeacTBa
MaTeMaTUKAJIBIK MOJCIbICPiH, COHBIH iIIiHIES BHIUNCIATENBHON Texankn ([1K-1)
aKIapaTThIK, JJIEKTPOMEXaHUKAJIBIK,
TUJIPABIIMKAJIBIK, JIEKTPOTHIPABINKAIIBIK,
3JIEKTPOH/IbI KYPBUIFbLIAP MCH €CEITEY
TEXHHUKACHIHBIH KYpalaapbiH xkacay kaoineti ([1K-
1)
Barnapiamaibik KaMTaMachI3 €Ty | ApXHTeKTypa " JU3aiH nporpammuoro | Software development

APXHTEKTYPACHI KIHe TU3AHHBI

o0ecreueHua




Byn moH kyiieHiH apXWTEKTypachl OHBIH HETi3Ti

KOMITOHEHTTEPIH, 0JIapIbIH KaThIHACTAPBIH
(KypBUIBIMIIAPBIH) YKOHE OJIapABIH Oip-OipiMeH Kajait
apanacaTbIHbIH yipereni. barnapnamanbik
JKacaKTaMaHBIH apXHUTEKTypachl MEH JTU3aifHbBI

OM3HEC CTpaTerusChl, cama arpuOyTTapbl, ajgam
JIMHAMUKachl, Ju3aiiH >koHe AT opTackl CHSIKTBI
OipHenie daxTopiaapabl YHpeTei.

B 310l auciuminHe apXUTEKTypa CHCTEMBI YUHT €
OCHOBHBIM  KOMIIOHEHTaM, HX  OTHOUICHUIM
(cTpykTypaM) u TOMY, KaK OHH B3aUMOJICHCTBYIOT
Ipyr ¢ JApyroM. ApXuTeKTypa ©  JIU3alH
MporpaMMHOTO OOecredeHus] YYUT HECKOIBKUM
(akTOpaM, TaKUM Kak OM3HEC-CTpaTerus, aTpuOyThI
KauecTBa, AMHAMUKA YenoBeka, Au3aiiH u UT-cpena.

This discipline of the architecture of a system teaches its
main components, their relationships (structures) and
how they interact with each other. Software architecture
and design teaches several factors, such as business
strategy, quality attributes, Human Dynamics, design,
and IT environment.

Android ymin MOOWIbIi KOChIMILIATAPABI I3ipJiey

Pa3paboTrka MOOWJIBHBIX

Android

NMPUJIOKEHUH  TIOX

Development of mobile applications for Android

Byn xypc MoOwWmbai KOCBIMIANApbl  d3ipieyre
OarpITTanFad. bimim anmymburap Android OX ymin

omicrepi, omicrepmi JKOHE Oarmapiramanay
KypajJapblH MEHrepeli; HMyJsTopaa K0OaHbI
o3ipiey; maimanmaHymsl  MHTep(EiciH,  OHBIH

Kypamzaac OeKTEpiH XKoHE OMIpIIiK HUKIIIH 93ipiey
JKOHE 3epTTey; OpPTYpii (parMeHTTep apachIHIAFbI
MOJIIMETTEp  alIMacyAbl 3epTTey; KYPBUIFBIHBIH
OPHBIH aHBIKTAY JKOHE OHbI ChIHAY JIaFJIBICHIH ally.

DTOT Kypc HampaBjeH Ha pa3paboTKy MOOHIbHBIX
npuinoxeHuid. OOyyaroumecss 0CBauBalOT METO/IbI,
METOJbl ¥ MHCTPYMEHTHI MPOTPAMMHUPOBAHHS IS
OC Android; pa3zpaboTka MpoeKTa Ha IMYIATOPE;
pa3paboTKa W HCCIIEIOBAHHE II0JIb30BATEIBCKOTO
uHTepdeiica, €ro KOMIIOHEHTOB U JKH3HEHHOTO
MKIa, W3y4YeHHe OOMEHa [aHHBIMH  MEXIY
pasIMYHBIMU (bparmenTamu; npruodpeTeHne
HaBBIKOB OTIpeIeIICHHs MECTOIOJIOKCHHUS
YCTPOMCTBA U €r0 TECTUPOBAHUSL.

This course focuses on the development of mobile
applications. Students master methods, techniques and
programming tools for the Android OS; project
development in an emulator; development and study of
the user interface, its components and life cycle; study of
data exchange between different fragments; acquire the
skills of determining the location of the device and
testing it.

10S ymiin MoOHIIBAI KOChIMIIIAJIAPABI J3ipJiey

Pa3padoTka MoOnIbHBIX npuio:kennii mog 10S

Development of mobile applications for 10S

IIpepexBusur:
MoctpexBusut: Delphi oObekrire OarbITTaNFaH
Oarnapinamanay Makcatbi:10S tininne

00BEKTIre OarbpITTalIFaH
OarmapraManayabiy Heri3ri MIPUHIUTITEPIH
JKY3Ere achIpyMEHTaHBICY
Masmynbr:  IloHmi wrepynin wmakcatsl  10S

OTepaIMsIIBIK ~ JKYHEeCiHe apHajafaH MOOWIbBII
KOCHIMITIAJIapIbl 93ipJIey caiachbiHaa TepeH OiriM
airy Oonpil TaObuianel. MakcaTka JXeTy YIUiH
mrenrinyi kaxermingerrep: 1) iOS omepanusibik
Kydeci  ymiH ~ MOOWJIBII  KOCHIMIIajapibl
O3IpAEYMiH HETi3ri KypalJgapblH ic  JKy3iHzae
KOJIZaHy; 2) WrepydiH O3BIK KypalgapbIMeH
TaHBICY.

Ky3sbiperriiri:

1. iOS omepanusaibIK KYHeCiHe apHaiFaH
MOOWJIBJII KOCBIMINAJIAPBI 3ipIeyAil TYCiHIIpe
olry;

IIpepexBusur:

MocTpexBuU3NT: OOBeKTHO-
OpHEHTHpOBaHHOEporpammupoBanue Ha Delphi
Henb: 3HaKOMCTBO C pealu3alledl OCHOBHBIX
MIPHUHITUTIOB 00BEKTHO-OPUEHTHPOBAHHOT'O
nporpammupoBanus Ha s3bpike 10S Copep:xanue:
Lenpto  oCBOGHMS ~ OUCLUIUIMHBI  SIBIISIETCA
MOJTy9YCHHUE YTIIyOJIEHHBIX 3HAaHUM B 00JacTH
pa3pabOTKM  MOOWIBHBIX TPWIOKEHUH Ui
omeparrionHo# cucremsl 10S. 3amauu, KOTOpBIE
HEOOXOAUMO PEIINTh Ul JOCTIKECHHs Henu: 1)
[IpakTuaeckoe MIpUMEHEHNE OCHOBHBIX
HWHCTPYMEHTOB pa3paboTKu MOOMIIBHBIX
TPUIIOKEHMH UL omepannonHoii cucremsl 10S;
2) 3HAKOMCTBO CITPOJABHHYTHIMH HHCTPYMEHTAMHU

pa3paboTKu.
KomnereHuun
1. OOBACHUTD

pa3paboTKy MOOHIBHBIX

Prerequisite:

Post-requirement: Object Oriented Programming in
Delphi  Purpose:  Familiarization  with  the
implementation of the basic principles of Object-
Oriented Programming in 10S Conep:xanue:The
purpose of the discipline is to gain in-depthknowledge
in the field of mobile application development forthe
i0S operating system. Tasks that need to be solved
toachieve the goal: 1) Practical application of the
main mobileapplication development tools for the
iOS operating system;

2) Introduction to advanced development tools.
Competences:

1. Explain the development of mobile applications for
the iOS operating system;

2. Apply the basic tools for developing mobile
applications for the iOS operating system;

3. Create user interfaces, use software functions that
support telephony, send / receive SMS, manage




2. I0S omepanusuiblK Kyieci yIIiH MOOHIbII
KOCBIMINIAJIAP bl 93IPJCYAIH HETI3Ti KypalaapbiH
ic JKY3iH/IEe KOJ/IaHa aly;

3. Taiipananymsl uHTepdeicTepiH kacay,
TeneOHUSHBI KOJNJayasl KaMTaMachl3 €TeTiH
OarapiaManblk  MYMKIHIOIKTEpAlI — Naiijganany,
SMS xibepy/any, Wi-Fi, Bluetooth, NFC apkpuibr
GaitmaHpICcTapIbI 0acKapa ay;

4, Kocibm KpI3MET OOBEKTUICPIHIH  KYMBIC
icTeyiHe OalJIaHBICTBI aKIapaTTHIK TPOIECTEPIiH

OarapiaMaibK MOIEIBAEPIH KYPY
JKOHE 3epTTel OUTYiH YHBIMIACThIpa Oiy.

HPUIOKEHHI JUTS OllepaioHHOM crcteMsl 10S;

2. TlpuMeHHNTE OCHOBHBIE CpEACTBA Pa3pabOTKH
MOOWJIbHBIX NPWIOKEHHH Ui  ONEepPaHOHHOM
cucremsl i0S;

3. Co3marth TONB30BaTENIbCKUE HWHTEP(EHCHI,
HCIIOJIb30BaTh MIpOrpaMMHEIE ¢byHKUIMH,
obOecnieynBaronIie  MOMICPKKY  Tele)OHHH,
nepeava/moayaeHue SMS, yIpaBJicHHE

noakmouenusmu gepe3 Wi-Fi, Bluetooth, NFC;

connections via Wi- Fi, Bluetooth, NFC;

BarnapaaMaabik KaMCBI3TaHABIPYAbI 33ipaey

Pa3paGoTka mporpaMMHOro odecneyeHust

Software development

IIpepexkBusut:
MoctpexkBusur: Delphi o0bekrire OarbITTanFan

Oarmapmamanay ~ MakcaTbl:  barmapimamansik
KaMCbI3IaHbIpyFa OarpITTAIFaH
OarapiaManay/ilH HETi3ri IPUHLIUITEPIH Ky3ere
aCBIPYMEH TAHBICY

Kyperein  Kbickama  ma3myHbl  (Herisri
Oestimaep): OarmapiaMabIK sKacaKkTaMaHbl

a3ipiey MpoLEecCOpIapAblH apXUTEKTYpachl MEH
OarmapiiaMajblK  JKacaKTaMaHBl  o3ipiiey  JKOHE
KyHre KenTipy TeXHOJOTHACHIHBIH PUHIHIITEPiH,
KOMaH/aJap KYHEeCiH J>KOHE TMPOIeccopiapablH

OipiHiy MBICAJIBIHIA OaraapiaMabiK
JKacakTaMaHBl ~d3ipiiey JKOHE KYHTe KenTipy
KypanaapbiH 3epTTei i

Ky3sbiperTiiri:

1. XXan xypweUTFBUIApBIH Oackapy, Oarmapiiamanay,
tanmay xoHe BIOS eHrizy — mblrapy sxyiecin
aHBIKTAay Typajbl OiLTiM MEHTYCIHIKTEp.Ii KOpCeTy.
2. ChIpTKBI KYPBUIFbLIIApMEH YKYMBICTBI
YUBIMAACTBIPY, LIEHTY

3.AcceMOnepne Oarmapiiamanay MYMKIHIIKTEPiH
TaJAay KoHEeHET13ey.

4, Komanmama >kyMBIC icTeil Oimy,

KOMMYHHWKATUBTIK OaiJlaHbICTap (bl OPHATY.

ITpepexBusut:

IMocTpexkBU3UT: OOBeKTHO-
OpHEHTHPOBaHHOE IpOorpaMmuposanue Ha Delphi
Hean: O3HakomIIeHUE ¢ peanu3anueil OCHOBHBIX
MIPHUHITATIOB MPOrPaMMHUPOBAHHUS,
OpPHEHTHPOBAHHBIX Ha MTPOTPaMMHOE 00ecTIedeHre
Kpatkoe comep:kaHue Kypca  (OCHOBHBIC
pas3zensl): Pa3paboTka MIPOTPaMMHOTO
oOecrieueHUs] HM3y4aeT MPUHIUIBI APXUTEKTYPhI
MPOIIECCOPOB M TEXHOJOTHH pPa3pabOTKu U
OTJIAJIKK TPOTPAMMHOI0 O0ECICUCHHsI, CUCTEMY
KOMaHI ® CcpeacTBa pa3paboTKH W OTIAJKH
MPOrPaMMHOI0 00ECTICUCHUST Ha TIPUMEPE OJTHOTO

u3 npoieccopoB KommereHuuu

1. JleMOoHCTpUpOBaTh 3HAHWE W TMOHHMaHHE
YIIPaBICHUAYCTPOUCTBAMU  IIAMSTH,
POTPAMMHUPOBAHUS, aHATH3a u
ompeaeaeHHs CUCTeMbI BBOa — BeiBoAa BIOS.

2. Oprann3oBath, pemarb pabOTHl ¢ BHEITHUMH
yCTpOUCTBaMHU

3.AHamM3upoBaTh M 000CHOBBIBATh
BO3MOKHOCTHIIPOTpaMMUPOBaHHS Ha acceMoOliepe.
4. YMeHHe paboTath B  KOMaHIIE,
HaJl&)KMBAaHNE KOMMYHHKATHBHEIX CBS3EH.

Prerequisite:

Post-requirement: Object Oriented Programming in
Delphi  Purpose:  Familiarization  with  the
implementation of thebasic principles of software-
oriented programming

Course summary (main sections): Software
development studies the principles of processor
architecture and software development and debugging
technologies, the command system and software
development and debugging tools on theexample of
one of the processors

Competences:

1. Demonstrate knowledge and understanding of
memorydevice management, programming, analysis,
and BIOS 1/ O system definition.

2. Organize, solve work with external devices

3. Analyze and justify the possibilities of
programming in assembly language.

4. Ability to work in a team, establish communication
links.




7. Moayab: bBa3bl JaHHBIX U pa3padoTku npusiokenuii / 7. Moayab: MajtiMeTTep 0a3achl skoHe KochbIMInaaapabl azipaey / 7. Module: Databases

and Application development

MoboJiiMeTTep 0a3aCHIHBIH TEOPHUSCHI

Teopus 6a3 JaHHBIX

Theory of databases

[lon wMomimerrep ©a3acekl Heriari OuUliM  MeH
JaF ABLIAP bl EN IS KaMTH/IBI. On
aBTOMATTAHJBIPBUIFAH KYHeJepaeri MaliMerTep

KOPBIHBIH DPOJiH, OpPHBIH, MaKCaTbhlH KepCeTel.
MoamnimerTep KopbiH Oackapy xyhenepinin (MKBX)

HEeri3ri  cumarramajapbl  MEH  TEXHHUKAaJBIK
MYMKIHAIKTepi KedripinreH. bimim  amymsuiap
MOIIMETTEp  KOpbIH  Oackapy  JKyHelepiHiH
APXUTEKTYPACHIH xKobamnay bl yiipeHeni;

KOHIIENTYaJIZIbl MOJICIIbACP KYpy; OaiaHbicTap MEH
aTpuOyTTapIBI, CXeMaTap MEH iIIKi XKyHeaep i Kypy;
JICPEKTEP KOPBIHBIH KOPFAIYbIH KOHE TYTACTIFbIH
KAMTaMachl3 eTy.

[Ipenmernas 6a3a JaHHBIX TpenmojyiaracT MOTydeHHE
0a30BbIX 3HaHMH W HaBbIKOB. OH YyKa3bIBaeT pOIib,

MECTO, Ha3HaYCHHE 0a3bI JTAHHBIX B
AaBTOMAaTU3UPOBAHHBIX CUCTEMAX. IIpuBenensl
OCHOBHBIE XapaKTEPUCTHKH 51 TEXHUYECKHE

BO3MOYKHOCTH CHCTEM YTIpaBlicHHs Oa3aMu JaHHBIX
(CYBJl). OOyuarommecss y4arcs TpPOEKTHPOBATh
ApXUTEKTYpy CHCTEM YIIpaBJieHUS 0Oa3aMu JaHHBIX;
€O3/1aBaTh KOHLIETITYATbHBIC MOJICITH; CO3/IaBaTh CBS3M U
arpuOyThl, CXEMBI U TIOJICUCTEMBI, O00ECICUNBAThH
3aIUTY U IEOCTHOCTD 0a3 IAHHBIX.

The subject database includes the acquisition of basic
knowledge and skills. It reflects the role, Place, purpose
of databases in automated systems. The main
characteristics and technical capabilities of database
management systems (DBMS) are given. Students will
learn how to design the architecture of database
management systems; create conceptual models; create
connections and attributes, schemes and subsystems;
ensure the protection and integrity of databases.

Big Data ysaken nepekrepi

Boabimme nannnie Big Data

Big Data

Kyperely  mpepexBusuti: bar napiaaMaisik
KaMCBI3JaHAbIPY Il 93ipiey

Kypcrein MOCTPEKBU3HUTI: Komnbrotepik
KENJIep, ecenTey JKyhelnepi MEH IKeIiJepiH
YUBIMIACTBIPY

MaxkcaTsl:  Ka3ipri 3aMaHFBI KYpailapblH

a3ipiey KOCBHIMINANApAbIH JCPEKTep
0azamapsl MeH OaHKTEpiHIH oHE Ialjaiany
KOJIaHBICTAaFbl TEXHOJIOTUSIIAD ACPEKTEP Al OHACY

Ma3MyHBI:  Ka3aKk  TUIIH  CHUIATTay  MCH
MaHUITYJISIAsIAY Ia" IIYFBUIIaHATHIH;
cunarramanapein  tangay  JKBX  kesinme

naiilaaHbUIaTeIH JKoOamay aepekTep OaHKTep;
Ou3HEC- TPOIECTEpli Taljay »>KOHE a3ipiey
KYHECIH CCBIJIOYHOW TYTACTBIKTBIH; JEPEKTepIi
KOpFay  KypalJapbl  JepeKTep;  JepeKTep
KONMachIH

Kysepertiniri:  crygeHT Oiy  MyMKiHAITH
naiinanany yuia JIKBX koceimmanap st xxobanay
Jb; MeHrepyi, 3amMaHayd TEXHOJIOTHsIIAPMEH

MHOTOMEPHOI'0 TajJlay YKOHE AepeKTepi
OipikTipy MeH 0ip miardopMaza.

[IpepexBusuthl Kypca: Pa3paboTka mporpaMMHOTO
obecrieueHus [TocTpexBHU3HUTHI Kypca:
KommnsrorepHsie ceTH, OopraHu3anus
BBIYUCIIUTEIHHBIX CUCTEM U CeTel

Hens: U3y4YeHHE COBPEMEHHBIX CPEICTB
pa3pabOTKH MPWIOKEHUIT0a3 1 OAaHKOB JAHHBIX U
WCIIOJIb30BAaHUE  CYUICCTBYIOIIMX  TEXHOJIOTUH
00paboTku naHHbIXx CozepkaHue: U3yUeHUE S3bIKa
OMMCAaHUS W MaHUIYJIUPOBAHUS JIAH- HBIMU;
anamm3 xapaktepuctuk CYBJl, wncmoib3yeMbrx
IIPY IPOSKTUPOBAHUK OAHKOB JaHHBIX; aHa-Jn3
OM3HEC-TIPOIIECCOB U pa3paboTKa  CHUCTEMBI
CCBUIOYHON IEJIOCTHOCTH JaHHBIX; CPENCTBa
3alU-Thl 0AHKOB JIAHHBIX; XPAHUIIAIIA TAHHBIX.
Kowmnerentuu: CTYIeHT  JIOJDKEH  YMETh
HcHoabp30BaTh Bo3MoxkHoCcTH CYB/JI muisa npoexTu-
poBaHus MPUIIOKEHU N BJI; BJIaJIETh
COBPEMEHHBIMU TEXHOJOTHUSIMU MHOTOMEPHOTO
aHamM3a ¥ WH-TETpalMy J@HHBIX Ha OJHOU
mwiaTgopme.

Prerequisites of a course: Software development
Course post-requisites: Computer networks,
organization of computing systems and networks
Purpose: study of modern application development
tools database and data banks and using existing
dataprocessing technologies

Contents: the study of language for describing and
manipulating the Dan-tion; analysis of the
characteristics of the DBMS used in the design of
databases; analysis of business processes and
development of a system of referential integrity of
data; protection of data banks; data storage.
Competences: the student should be able to use DBMS
capabilities to design custom database applications; to
know the modern technologies of multidimensional
analysis and data integration on a single platform.

MoboJjiMeTTep 0a3achbIHBIH Herizaepi

OcHOBBI 023 JaHHBIX

Fundamentals of database




Kyperely  mpepexBusurti: barnapiaaMaisik
KaMCBI3JJaHIBIPY bl 93ipIey
Kypcreir TTOCTPEKBU3HTI:
Keminep, — ecentey KyHenepi
YHBIMIACTBIPY

Makcarsr: Kazipri  3aMaHFBl KypallapbiH
a3ipiey KOCHIMIIANap/AbIH JAepeKkTep Oazanapbl
MEH OaHKTepiHiH KOHE naifanany
KOJJIAaHBICTaFBl ~ TEXHOJNOTHSIAp  JepeKTepni
eHIey Ma3MyHbI: Ka3aK TUIIH CHIATTay MEH
MaHHUITYJISIHsIIAY JaH HIYFBUIIaHATHIH;
cunarramanapein  tanmay  JKBX  kesinme

nanganadbUIaTEIH
xkobayay JIepeKTep

OankTep; OM3HEC- MPOLECTEPAl Taljay >KOHE

o3ipiey JKYHWECIH  CChIJIOYHOM  TYTacCTHIKTHIH;

JCPEKTEP/Ii KOpFay Kypajiapbl ICPEKTEP; ACPEKTEP

KONMachbIH

Ky3siperrimiri:

Kommprotepiik
MEH JKeNiJepiH

CTyIeHT OLTy MYMKIHIITIH
naiiganany ymin JKBX  koceimmanapabt
obamay Ab; MEHTepyi, 3aMaHayH
TEXHOJIOTHSJIAPMEH MHOTOMEPHOT'O TallAay KOHE

JIePEeKTEP I
OipikTipy MeH Oip iardhopmana.

[IpepexBusuthl Kypca: Pa3paboTka mporpaMMHOTO
obecrieueHus [TocTpekBHU3UTEI Kypca:
Kowmrmsrotepabie ceTH, OpraHu3aIus
BBEIYHCIUTEIBHBIX CHCTEM U CETeH

Henb: M3ydeHne COBpPEMEHHBIX CpEeJICTB
pa3paboTKu MPUIIOKEHUI10a3 U OAHKOB JaHHBIX U
WCTIOJHb30BaHUE  CYIIECTBYIOIIUX  TEXHOJIOTHH
00paboTku nanHbIX CojiepikaHue: M3ydeHUE s3bIKa
OTIMCAHU ¥ MaHUITYJIMPOBAHUS JaH-HBIMH; aHATH3
xapaktepuctuk  CYBJl, wHcmonp3yeMmblx MpH
MIPOCKTUPOBAHNN OAHKOB JTAHHBIX ; aHA-JTN3 OM3HEC-
MPOLIECCOB W pa3paldOTKa CHCTEMBI CCHUIOYHOM
LIEJIOCTHOCTH JIaHHBIX; CPEICTBA3aIlNd-Thl OaHKOB

JAHHBIX; XpaHWINIIA JaHHBIX.
KOMHGTGHHHH: CTYACHT HOOJIKCH YMCTb

UCII0JIb30BaTh BO3MO>KHOCTH
CVYB/l mns npoekTu-poBaHus npuitokeHud bJI;
BIAJETh COBPEMEHHBIMU TEXHOJIOTUSAMHU

MHOTOMEPHOT'O aHaJIM3a U WH-TETPAliU TaHHBIX
Ha oHOH mardopme.

Prerequisites of a course: Software development
Course post-requisites: Computer networks,
organization of computing systems and networks
Purpose: study of modern application development
tools database and data banks and using existing
dataprocessing technologies

Contents: the study of language for describing and
manipulating the Dan-tion; analysis of the
characteristics of the DBMS used in the design of
databases; analysis of business processes and
development of a system of referential integrity of

data; protection of data banks; data storage.
Competences: the student should be able to use DBMS
capabilities to design custom database applications; to
know the modern technologies of multidimensional
analysis and data integration on a single platform.

Java darmapaamanay

IIporpammupoBanne Ha Java

Programming in Java

[Ton Java Oarmapnamanay callachIHIAFbl HETI3Ti
OLTIM MEeH JaFaplIapabl aryasl KamTuael. Kypce Java
TUTIHAET] 3aMaHayd TEXHOJIOTHSUIAD MEH OOBEeKTIre
OafpITTAJIFAH  TYXKbIPbIMAAMaIapAbl CHUIATTANIbI;
Android nmatdopmacel YIIiH MOIIMETTEp KOPBIH
o3ipiey Typasibl TYCiHIK Oepeni; KomaHOoambl web-
KOCBIMIIIAJIAPJIbI ~ KYPYAbl ~ CHIATTaiIbl.  bidmiM
alylmbuiap  Java  TEeXHOJOTHSCHIH  jk00anay,
KOJJIaHYJIbl JTaMBITy JKOHE KOCciOM KOJIIaHOAIBI
ecemnTepial  IemIyae  OJapAblH  Kayimnci3firin
KaMTaMachl3 €Ty JaFIbIJIapbIH aJIaIbl.

JucupmmHa —mpennonaraeT  HoJydeHHe — 0a30BBIX
3HaHMH ¥ HABBIKOB B OOJIACTH MPOrPaMMHpPOBAHMS Ha
Java. Kypc ommchiBaeT COBpeMEHHBIE TEXHOJOTHU H
00BEKTHO-OPHEHTHPOBAHHBIC KOHIICIIIMKA Ha  SI3bIKE
Java; nmaer mpencraBneHne o paspaboTke 0a3 JaHHBIX
i mwiargopmbl - Android; ommchIBaeT  Co3aHHE
NpUKIAmHbIX  web-pwiokeHnil.  OOydvaronmecs
MOJIyJalOT HABBIKA TPOCKTUPOBAHUS, pPa3pabOTKH
NPWIOKEHUH TexHOJOrMM Java M oOecreueHus Hux
0€30MacHOCTH TpH  pelieHHH  MPOQECCHOHATIEHBIX
NPHKJIATHBIX 33/1a4.

The discipline involves obtaining basic knowledge and
skills in the field of Java programming. The course
describes modern technologies and Object-Oriented
concepts in Java; gives an idea of database development
for the Android Platform; describes the creation of
Applied web applications. Students acquire the skills of
designing Java technology, developing applications and
ensuring their safety in solving professional application
problems.

3usiTkepJik :Kyieaepai Kypy YUiH
0argapJjaMalibIK KaMTaMachl3 eTyai d3ipaey

Pa3zpa6orka I10 a5 co3ganust
HHTEJIEKTYAJIbHBIX CHCTEM

Development of software for creating
intelligentsystems.

Prerequisite: Software development

IIpepexBusut: bargapiaamaibik KaMcbI3gaHabpyael | [IpepexBusut: Pazpabotka IIPOTPaMMHOT'0 _ ! )
azipniey IToctpekBusutr: ChIMCHI3 TexHOJOTHsIIAp, | obecnedenus [locTpekBu3uT:  BecnpoBoaHbie Post-requirement: _ Wireless technologies,
ecenTey Kykenepi MeHKeiIepiH YHbIMIACThIPY TEXHONOrMM,  Opranmsauyusi  BblumcauTensHbix | Ofganizationof computing systems and networks




Makcarel: [lon Oarmapiamacel  capanTaManbikK
JKYHenepal  JaMmbITy MBICAIBIHIAA — 3UATKEPIIK
aKmapaTThIK  OKYHelepai  Kypy Macelnenepi

kapacteipagsl. Kypan peringe EXPRO acnanteik
caparnrtamMa Xy#eci TaHIaIIb!.

Kypcrbig Kbickania ma3myssl (Herisri 6emimuep):
[lonnig OarmapiamMachkl capanTaMalbIK Kyienepi

azipiey KaObLIIaybIHA HHTEJUJICKTYaJIIIbI
aKMmapaTTBIK O KYHeneplli Kypy MacelelepiMeH
aliHaIbICa b,

KyswperTinmiri: konmanbamel camamapma AXK

xKobanay jkoHe Oackapy canachlHAa FBUIBIMU
3epTTEy OMICTepl MEH KYpPaIapblH MaigaiaHy
JKOHE IaMBITY KaOiieTi.

CUCTEM U ceTe

Iensb: B porpaMmme JACLUTLINHBI
paccMaTpuBaroTCs BOTIPOCHI CO3JIaHUs
MHTEJUIEKTYaIbHBIX HHPOPMALMOHHBIX CUCTEM Ha
nmpuMepe pa3paboTKM 3KCIEPTHBIX cHUCTEM. B
KayecTBE HMHCTPYMEHTAJBHBIX CPEACTB BBHIOpaHa
WHCTpYMEHTalbHas SKcnepTHas cucrema EXPRO.
Kparkoe comepxxanme kypca B mporpamme
JUCLUTITIHEI PacMITPUBAOTCS BOIIPOCHI
CO3JIaHMSl HMHTENEKTYAIBHBIX WH(QOPMAaIOHHBIX
CHUCTEM Ha IpueMe pa3pabOTKU 3SKCHEPTHHIX
CHCTEM.

Komnerenuuu: crnocoOHOCTBIO HCIOJIB30BaTh U
pa3BUBaTh METOJbI HAYYHBIX HCCIEIOBAHUN U

WHCTpYMEHTapus B 00JacTu
HgOGKTI/II)OBaHI/IH u ynpasnerus UC B mpuKIIaTHBIX
00J1aCTsIX.

Purpose: The program of the discipline deals with the
creation of intelligent information systems on the
example of the development of expert systems. The
ExPro instrumental expert system was chosen as the
tools.

Course summary (main sections): The program of the
discipline deals with the issues of creating intelligent
information systems at the reception of the
developmentof expert systems.

Competences: the ability to use and develop research

methods and tools in the field of IP design and
management in applied fields.

PHP 6armapnramanay

PHP mporpammupoBanne

PHP programming

IIpepexBusut: barnapiamManbik KaMChI3TaHIBIPY/IbI
azipney IloctpexBusut: CBHIMCBHI3 TEXHOJIOTHIIAP,
ecenTey Xykenepi MEHXeNiIepiH YHbIMIACTHIPY
Makcatbl: by KypcThIH MakcaThl CTYACHTTEPIIH
BeO- KOCBIMITIANIap TbIH KYMBIC icTey
MEXaHU3M/IEPiH, COHAANW-aK ©3 KOCHIMIIAIAPbIH
JKa3y YIIiH OiniM, OLTIK KoHE HaFaplIapAbl ailKbIH
TYCiHyiHE KOJI ’KEeTKi3y OOJIBIT TaObIIaIbI.
KypcereiH  Kpickama wmasmyHel  Kypc  web-
caiitrapabl  o3ipiey,0anTay, — KoJijgay — KOHE
cyiiemeney OoWbIHIIA KociOW OiMIMHIH HEri3iH
KQJIAUTBIH MTOHJIEPTe KaTabl.
PHP-Beb-kochMIIanapapt azipiey YIIH
KApKBIHIIBI KOJIJAHBUIATBIH Kbl MaKCaTTaFbl
Oarmapnamanay ckpunti Timi. Kasipri yaxeirta
XOCTUHT-TIpOBaiiiepyiep/lif,  0achklM  KOMIILIIriH
KOJTAWIbl KoHE IUHAMHUKAIBIK BeO-calTTapIbl
Kypy VIIIH KOJJaHbUIATBHIH  OafFdapiaManay
TUIAEpl apachlHAAFBl KOMIOACIIBIIApILIH  Oipi
OOJIBII TAOBLIA B,

Ky3BIpeTTiNiri: mpakTHKAJIBIK icC-opeKeTTe KaHa
OiiM MeH JarabpUIapAbl ©3 OCTIiHIIE anyFa XKoHE
KOJJIaHyFa KaOinerTi, e3iH- e31 JaMbITyFa

IIpepexBusur: Pazpaborka MPOTPaMMHOTO
obecrieuenus [loctpexkBusut:  becnpoBogHbie
TEXHOJIOTHH, OpraHM3alusl BBIYHACIUTEIbHBIX
CHCTEM U ceTer

Lens: Lensro maHHOTO  Kypca  sIBISETcCA
JOCTHXKCHUC CTYI[GHTaMI/I HpOSp&‘-IHOFO
THOHUMaHHSA MEXaHU3MOB paboThI BeO-

NPWIOKEHUH, a TAK)KE 3HAaHUM, YMEHHUI 1 HABBIKOB
JUTS HATICAHUSI COOCTBEHHBIX MPHUIIOKEHUH.
Kpatkoe conepskanne kypca Kypc oTHocuTcs k
TeM JUCIUTUTMHAM, KOTOPEIE 3aKIIaIbIBAIOT OCHOBY
npodecCHOHANBHBIX 3HaHWK 10  pa3paboTke,
HACTPOUKeE, TMOMIAECPKKE M COMPOBOXKICHUIO Web-
CalTOB.

PHP — ckpunToBBIH S3BIK MPOTPaMMHUPOBAHUS
o011ero Ha3HaYeHMsI, UHTEHCUBHO MPHUMEHAEMBIN
IUTsT pa3paboTKH BeO-TmpuitokeHni. B HacTosee
BpeMs MOIEPKUBAETCA MO IABIISFOIIHM
OOJBITMHCTBOM XOCTHHT-TIPOBAIEPOB U SBIIAETCS
OJIHUM u3 JUJIEPOB cpenu SI3BIKOB
MIPOrPaMMHUPOBAHMsI,  MPUMEHSIOUIUXCSA IS

CO3aaHusA TUHAMHUYCCKUX BeO-caiiToB.
KOMHGTGHHI/IHI crocobeH CaMOCTOATCIBHO

Prerequisite: Software development
Post-requirement: Wireless technologies,
organizationof computing systems and networks
Purpose: The purpose of this course is for students to
achieve a transparent understanding of the
mechanisms of web applications, as well as the
knowledge, skills and abilities to write their own
applications.

Course summary (main sections): The course refers
to those disciplines that lay the foundation for
professional knowledge in the development,
configuration, support and maintenance of web sites.
PHP is a general-purpose scripting programming
language that is intensively used for developing web
applications. It is currently supported by the vast
majority of hosting providers and is one of the leading
programming languages used to create dynamic

websites.

Competences: he is able to independently acquire and
use new knowledge and skills in practice, strives for
self-development.




¥MTbUIaAbI.

npuoopeTath H
UCIIOJNIb30BaTh B TPAKTHYECKOH eATeTbHOCTH
HOBBIE 3HaHUS W YMEHHs, CTPEMHTCS K
CaMOPAa3BHUTHIO.

8. Moayab: Web-TexH0J0rMH M OCHOBBI MUKPONpoueccopHoii Texuuku / 8. Moayab: WEB-TexHoJIorusijiap jkdHe MHKPOIPOLECCOPIbIK
TeXHUKaHbIH Herizaepi / 8. Module: Web technologies and fundamentals of microprocessor technology

Web-texHoaorusiiap

Web-texuoJiornu

Web technologies

[lonni MeHrepy HoTWXeciHAe OiliM — amymbuiap
JIEPEKTEP KYPBUIBIMIAAPBIHBIH HETI3/IEPIH )KOHE BeO-
KOCBIMIIIAJIAPIBI 93ipJiey Ke3iH/Ie ecenTep/Ii menryae
OJIAPMEH KYMBIC iCTEy aJrOPUTMJCPIH MEHIepe/i.
barmapmamanay Ty KbeIppIMIamManapbl MeH Tiepi
OKBITBUIBI:  JIEPEeKTep MacCUBTEpi,  Ti3iMzep,
crekrep, HTMLS, CSS3, Javascript, PHP5, MySQL
JKBX. binim anymbuiap BeO-TEXHOIOTHSIIAPIBI
o3ipieyle  JepeKTepAl  OHTalibpl  Tmaigamany
JaFAbUTapbIH MEHTepei; 03 JepeKTep
KYPBUIBIMAAPBIH  33ipJiey AaFrAbUIapblH  MEHTepY;
BeO-0arapaamanay cayachIHIAFbl KociOu
MoceseNep Al menry Ke3iHae KiTarmxaHa JepeKTepiHiy

B pesynbTare 0cBOCHHUS TUCIUTUINHBI 00yUJarOIIHecs
0CBAMBAIOT OCHOBBI CTPYKTYpP JAHHBIX U AT OPUTMBI
paboTHI C HUMHU TIPH PELICHNH 3a/1a4 IIPH pa3padoTKe
BEO-TIPUIIOKCHUN. V3ydatoTcss KOHIETITUN U SI3BIKU
MPOTPaMMHUPOBAHUS: MAaCCUBBI JIaHHBIX, CIIACKH,
creku, HTMLS, CSS3, Javascript, PHPS5, CYB]I
MySQL. OOyuarommecss TpUOOPETAIOT HABBIKU
OIITUMAJIBHOT'O HUCIIOJIb30BaHUA JaHHbIX npu
pa3paboTKe BeO-TEXHOIOTHI; TPHOOPETAIOT HABBIKH
pa3pabOTKU  COOCTBEHHBIX  CTPYKTYpP JIQHHBIX;
HAYYHUTHCS HCITONIE30BATh CTPYKTYPHI OMOIMOTETHBIX
JAHHBIX W JeJaTh palUdOHAIBHBIA BHIOOp NpHU
pereHnn MpoeCcCHOHATBHBIX 3a1a4d B 001acTH BeO-

As a result of mastering the discipline, students master
the basics of data structures and algorithms for working
with them in solving problems when developing web
applications. Programming concepts and languages are
taught: data arrays, lists, stacks, HTML5, CSS3,
Javascript, PHP5, MySQL DBMS. Students master the
skills of optimal use of data in the development of web
technologies; master the skills of developing their own
data structures; learning to use library data structures and
make rational choices when solving professional
problems in the field of web programming.

KYPBUIBIMIAPbIH ~ MaiilalaHy bl  KOHE YTHIMJBI | MPOrPAMMHUPOBAHHUSL.
TaHJay ’acay/bl YUpeHy.
Internet-rexnoJiorusiap Internet-rexuoJsiornu Internet- technologies
Kypcroig MPEPEKBU3HTI: AKIapaTThIK IMpepekBusuThl Kypca: ['paduueckue cpencrsa B Prerequisites of a course: Graphic tools in Information

KyHenepaeri rpaduKanbIK Kypaiaap

KypCThIH TOCTPEeKBU3UTI: MHKPOMIPOIECCOPIIBIK
TeXHUKaHeTi311epi

Makcatpl: wurepy, >KYMBIC iCT€y NPHHITAIITEPI
HHTepHeT FanaMIIbIK KEiCiH, XKEIIIK CePBUCTEP
YCBIHATBIH TalIaaHyIIbIIapFa.

MasmyHbl: apxuTekTypa MHTepHeT kemiciH,
JKEITLTIK xaTTamanap, i3mey OpTaHBI
yHBIMIACTHIPY, OemiHreH KYPBUIBIMIAPHI,
s)kob6anay, MHTepHET-KOCKIMITIAIap.

Kyssiperi:

Kyssiperrimiri: pe3yabTaTeEU3yueHNE

JMCIMIUIMHBICTYICHTHI OLTy1 THIC apXMTEKTYpPachlH
HaTepHer, Outy, sko0ajay >KeiTiK KOChIMIIIajap.

OCHOBEI
Hens:

nc ITocTpexBU3UTHI
MHUKPOTIPOIIECCOPHON TEXHHKH,
OCBOCHHE TPUHIIUIIOB  PabOTHI
TIO0IBHON  CeTH WHTepHer,
CEeTEBBIX CEpBHCOB, MPEIOCTABIISIEMBIX
TTOJTE30BATEIISIM. Coneprxanme: (ocHOBHBIE
pasmenbl):  apxuTekrypa  cetm  VHTepHer,
CeTEeBbIE  NPOTOKOJNBI, MOWCKOBEIE CPE/BI,
opraHu3aIus pacnpeeeHHBIX
MPOEKTUPOBAHUE HuTepuer
MPUIOKEHUM. Komnerenuuu: B
pe3yibTaTen3ydeHne JUCIMILIMHBICTYICHTBI
JIOJDKHBI 3HATh apxXuTekTypy WHTepHeT, ymerhb

Kypca:

CTPYKTYD,

Systems

Course  post-requisites:
microprocessor technology
Purpose: learn how to use the global Internet, network
services provided to users.

Contents: (main headings): network architecture,
Internet network protocols, search the environment,
the organization distributed structures, design of

Internetapplications.

Competences: In resultatene disciplinatory needs to
know the architecture of the Internet, to be able to
design network applications.

Fundamentals of




IMPOCKTHUPOBATH CCTCBBLIC NPHUIIOKCHHUS.

IT — koHcanTHHT

IT — koHcaaTHHT

IT - consulting

Kypcteig MIPEPEKBU3HTI: AKIapaTThIK

KyHeIepaiH Herizaepi Kypcteig
mocTpekBu3uTi: [P-

TenedoHus Herizaepi MeH

MHTEPHET IPOTOKOJIAAP

Makcarsr: IT -KOHCAATHHI  CallaCHIHIAFBI

JkobOamapibl  icke  acelpy  9MICTepi  MeH

TEXHOJOTHSJIAPHl  CANACBIHAAFBl  TEOPHUSIIBIK

OuTiMIepai MeHTepY.

MasMyHBI: AKMapaTThIK TEXHOJIOTHsIIap

caJlachIHIAFbI TEOPHSUTBIKOUTIMAI TEPEHIETY JKOHE
IT -)x00anapap! oKIIaysay.

[IpepexBusutsl Kypca: OCHOBBI HH(OPMALUMOHHBIX
cucreM lloctpexBusutsl Kkypca: OcHoBbl [P —
TeNe(OHUN 1 MHTEPHET IPOTOKOJIBI

Hens: mpuoOpereHHe TEOPETHUECKUX 3HAHUN B
0o0acTh METOIOB U TEXHOJIOTHH peann3anuu
npoekToB B cdepe | T-koHcanTuHra.

Copepkanue:  YrayOlieHME — TEOPETHUYECKUX
3HaHWH B cepenH(POPMANMOHHBIX TEXHOJIOTHI U
pkammzanuu  [T-npoektoB  Kommnerenmuu: B
pe3ynpTaTe W3y4eHHE JUCHMIUIMHBI CTYACHTHI
JNOJDKHBI 3HAaTh HMH(POPMALMOHHBIE TEXHOJIOIHH
JUId  pelieHus OpraHu3alMOHHO-yTIPaBIeHYECKIX

Prerequisites of a course: Basics of information
systems

Course post-requisites: Fundamentals of
telephony and Internet protocols

Purpose: acquisition of theoretical knowledge in the

field of methods and technologies for implementing

projects in the field of IT consulting.

Contents: Deepening theoretical knowledge in the

fieldof information technology and the localization of

IT projects

Competences: As a result of the study of the discipline,

students must know information technology to solve
organizational and managerial problems

P -

Ky3epertimiri:  IloHmi  OKy — HOTWXKECiHE 3a1a4

CTyIICHTTEP YHBIMAACTHIPYIITBITBIK KOHE

0acKapymIbUIBIK ~ MOCENeNepai  IMenry  YIIiH

AKIapaTTHIK TEXHOJIOTHSUIAP bl OLTY1 THIC

CanapIk KYPBLIFbLIAP :k9He | Lludpossie yeTpoiicTBa 1 MMKPONPOLECCOPHI Digital devices and microprocessors
MHKPONPOIeccopJiap

"Hudpiasik KYPBLUIFBLIAp xoHe | Jlucummumaa" — mmdposeie  ycrpoiictBa  m | The discipline” digital devices and microprocessors ™ is
MUKpoIpoLieccopiap” MoHI  KOMMYHHKALMSUIBIK | MHKpoIpolieccopbl " HampaBieHa Ha u3ydeHue | aimed at studying the theoretical and practical

KYPBUIFBUIAPBIH ~ CXEMAIIBIK ~CXEMaJlapbhlH  KOHE
KOMIBIOTEPJIIK OaiiIaHbICTBIH aKMapaTThIK dAiCTepiH
Kypy MakcarbiHna Ludpnblk KypbeUIFbIIap MEH
MHUKPOIPOLIECCOPIAP KYMBICBIHBIH TEOPHSIIBIK JKOHE
MPaKTUKAIBIK HETi3JepiH 3epTreyre OarbITTaJFaH.

CaHmplK  KYPBUIFBUIAPABIH  MbICAJIApbI-TiKeIeH
CaHIBIK CHHTE3 CXEMalaphl, KBaJIpaTypaibIK
MOAYJIATOpJAp KOHE JEMOIYJSATOpJAp, CaHABIK
cysrinep. APXUTEKTYpaJIbIK yHBIM JKOHE
MHUKPOIPOLIECCOPIAPIBI Oackapy xKyHeci
YCBIHBIIFaH.

TEOPETHYECKUX M TMPAKTUIECKHX OCHOB pPabOTHI
OUQPOBBIX YCTPOWCTB M MHKPOIPOLIECCOPOB C
LeNbI0  CO3/IaHUsl  TMPHUHIUIHANBHBIX  CXEM
KOMMYHMKaIlMOHHBIX YCTpPOUCTB u
WHQOPMAIMOHHBIX ~ METOJIOB  KOMIIBIOTEPHOI
cBs3u. [lpumepamMm  1UQPOBBIX  yCTPOMCTB
ABIISIOTCS CXEMBI IPAMOTO HHU(POBOTO CHHTE3A,
KBaJpaTypHbIE MOAYJIATOPHI M IEMOIYJIATOPHI, a

Takke mUpoBble  GuIbTpel.  [IpencraBieHa
AapXUTEKTypHAs  OpraHu3alUs W CHUCTeMa
yIpaBJieHUs MHKpoTpoleccopamu. s
COBPEMEHHOTO  JTama pa3BUTUS  LUQPPOBBIX

TEXHOJIOTHH XapakTepHO [JeJl0 B TOM, YTO Ha
MPaKTUKE TPUMEHSETCS OTPOMHOE KOJIMYECTBO
PAa3INYHBIX TCXHUYCCKUX pemeHHﬁ, JJICMCHTapHasd
OCHOBa  IU(POBBIX  TEXHOJOTMH  KpaiiHe
pa3Hoobpa3Ha.

foundations of the functioning of digital devices and
microprocessors in order to create schematic schemes of
communication devices and information methods of
Computer Communication. Examples of digital devices
are direct digital synthesis circuits, quadrature
modulators and demodulators, digital filters. An
architectural organization and a microprocessor
management system are presented.




KoMOuHAIMSNIBIK CAHBIK KYPbLIFbLIAPD

KomOunanuonHble unpoBbie YCTPOICTBA

Combination digital devices

IpepexBusurrep: XKeminmik  onepanusibK
Kymenep, OnepaUsIIbIK
XKyHenep, opTanap *oHe KaObIKIIamap
KypCThIH mocTpeKBU3NTI: 6HAIPICTIK MPaKTHKA
KyperblH MakcaTbl: OCbl IOHAI  OKBITYZABIH
MaKcaThl apHaibl OUTIMII KaJBIITACTBIPY OOJBII
TaOBLIAbI,
KociOM KBI3METTIH HAKThl cajachlHA KaTbICTBI
JaFAbUIAp b, JaF ABUIAP b )KOHE KY3bIpeTTep i
Ky3biperTiiri: OCBI MIOH1 OKY
HOTIDKECIHIe CTYAGHTTEp.  Typassbl
TYCiHiKKe He 60Iy:
op TYp:i QYHKIIMOHAIIBI CAHMBIK KYPBUIFbIIAP/IbI
KYpY ’K9HE KOJJIaHy NPUHIMITEP] KUBIHABIKTAp —

CaHJIbIK JIOTHKAJIBIK JJIEMEHTTEPCH
MHKpOIIpOIleccopiapra IeiiH;

Oimyre:

TTJI xome KMOII tHOTIK cepUsIapBIHBIH

IUQPIBIK MUKpPOCXEMalapblHbIH apXUTEKTYPachl
MEH KYPaMBbl;

Oaszagarsl TEXHOJIOTHSITBIK nporecTepai
aBTOMATTAHIBIPYIbIH HEri3ri KOMITOHEHTTEpiH
TaralbpIHIAY anicrepi MeH KypaJiaapsl;

aBTOMATTaHIBIPBUIFAH MOJACIBICY ICTEPl MCH
ANIEKTPOHJIBIK CXeMaapabl xxobanay;

l'lpepeKBn:meI: CereBbic OICpaliMOHHbIC
CUCTEMBI, OHepaI_[I/IOHHBIe CUCTEMbI, CpC€Ibl H

000JI0YKH
IMocTpekBU3UTHI
MpaKkTHKa

Iean n3yyenus kypcea: Llensro u3ydeHus JaHHOU
JUCLUILIHHBI SIBJISIETCSI (hopmupoBaHue
CHELMAJbHBIX 3HAaHUM, YMEHHH, HaBBIKOB U
KOMIIETEHIIU MPUMEHUTENbHO K KOHKPETHOM
cdepe npodhecCHOHANBEHOM NesSTeTLHOCTH
Komnerenuuu: B pesynpraTe M3ydeHUs NaHHOM
JUCLUIUIMHBI CTYJEHThI JOJIKHBL:

HMETh MIPEACTABIICHHAE 00: IIPUHLIMIIAX
MTOCTPOCHUS ¥ MPUMEHEHHUS IU(POBBIX YCTPOWCTB
pa3muIHON (PYHKITMOHATLHON CJIOXHOCTH — OT

Kypca:  NPOW3BOJICTBEHHAS

M POBBIX JIOTHYECKUX JJIEMEHTOB bi (o)
MHUKpPOIIPOLIECCOPOB;
3HATh: AapPXHTEKTypy MW COCTaB [HU(POBBIX

Mukpocxem THnoBeix cepuit TTJI u KMOII;
COCTaB W Ha3Hau€HHE OCHOBHBIX KOMIIOHEHTOB
aBTOMATHU3AI[MN TEXHOJIOTMYECKUX IPOIECCOB Ha
0a3e IMQPOBBIX CHCTEM; METOIBI W CPEICTBA
aBTOMAaTU3UPOBAHHOTO MOJIETMPOBAHUS u
MIPOEKTHPOBAHUS JEKTPOHHBIX CXEM;

Prerequisites: Network operating systems, operating
systems, environments and shells

Course post-requisites: Internship

The aim of the course: The purpose of studying this
discipline is the formation of special knowledge,
skills, skills and competencies in relation to a specific
field of professional activity

The purpose of studying this discipline is the
formation of special knowledge, skills, skills and
competencies in relation to a specific field of
professional activity Competences: As a result of
studying this discipline,students should:

have an idea about: the principles of building and
using digital devices of various functional complexity
- from digital logic elements to microprocessors;

to know: architecture and composition of digital
microcircuits of standard TTL and CMOS series;
composition and purpose of the main components of
automation of technological processes based on
digital

systems; methods and means of automated modeling
and design of electronic circuits;

MuxkponpoueccopJiap KoHe

Mukponpoueccopbl H MUKPOKOHTPOJIEPHI

Microprocessors and microcontrollers

MHKPOKOHTPOJLIEpJIep

IpepeKBH3NTTED: YKemimik OTIEpATHSTBIK IIpepexBu3uthi: CeTeBble one(;))auHOHHme

. . CHUCTEMBI IepauroOHHbIE . i
K%Heﬂep, OTICPAIHATIBIK AKYHCIICD, OpTalap AOHC | Cpemst 1 0601 O‘lKI’/I Prerequisites:  Network  operating  systems,
KaOLBIKLIAIap 1 . : Operatingsystems, Environments and shells

. T OCTPEKBHM3UTBI  Kypca.  IIPOM3BOJCTBEHHAs p gsy! » BV ! ]

gypg::}l "‘;{c;p:::::?“g' J?HH;IZET;K gpifTTHK; IIpaKTHKa Course post-requisites:  production  practice

et " oi i. i¥ iy 6yH " Ienb u3yyennst kypea: Llensio nsydenus qannoit | Competences: As a result of studying this
Ma6KcaTI)I apHaH% TMTi KaJIBIITACTBIPY oMb MCLUILINHBI SBISLETCS popmuposanue | discipline,students should:
T;Eg:lib;&f(;iée KHZfe:IT;: H;I;;H zifagfi:a CHELUATBHBIX 3HAHHUI, have an idea about: the principles of building and
K . .p._ P, AarIbLIap KY3BIPETTEp YMEHHI, HaBBIKOB u kommeTeHmi | using digital devices of various functional complexity
K¥3]>IpeTTlJIlFl. Ochl MMOHA1 OKY HOTHIKECIHAC v _ - . . . .

IPUMEHHUTEIBHO K KOHKPETHOM  c(epe from digital logic elements to microprocessors;

CTYJICHTTED:
opTYpIi (yHKIIHOHAIIBIK KYpACILTIKTET1
U PIIBIK KYPBUIFBUIAPIBI — IUQPIIBIK JTOTHKAIBIK

po¢eCCHOHANBHON AEATEIEHOCTH
Komnerenuuu: B pesynbrare u3ydeHHs] TaHHOM

to know: architecture and composition of digital
microcircuits of standard TTL and CMOS series;




dNIEMEHTTEpJIeH Oactarm MHUKpPONpOIeccopIapFa
JeHiH Kypy JKOHE KOJJIaHy KaruIaTTapbl Typabl
TYCiHIKKe 1e 00y,

oinyre tuic: TTJI sxone KMOII TunTik cepusiibl
UGPIBIK MHUKPOCXEMAJAPIBIH  ApPXHUTEKTYpachl
MEH Kypambl, HUQPIBIK KyHenep Oa3acbiHIa
TEXHOJIOTHSUTBIK npouecrepai
aBTOMATTaHBIPYAbIH HEri3Ti KOMIOHEHTTEPiHiH
KYypambl MeH MAaKCarhbl; DIEeKTPOH/IBIK
cxemanapAbl aBTOMATTaHABIPBUIFAH MOJCIBACY
KOHE yko0aray o/icTepi MEeH Kypaiapsl,

JICTIATLIMHEI CTYICHTHI JOJKHBI:
UMETh MIpEICTaBIICHUE 00: MIPUHIIAITIAX
ITOCTPOCHUS ¥ IPUMEHEHUS IIU(PPOBBIX YCTPOICTB
pa3nuuHOM (PYHKIMOHAIBHONW CIIOKHOCTH — OT
M POBBIX JIOTUYIECKHUX JJIEMEHTOB bi (0]
MHKpOIIPOLIECCOPOB; 3HATh: aApPXUTEKTYpy U
COCTaB IU(PPOBBIX MHKPOCXEM THIIOBBIX CEPUI
TTJI u KMOII; coctaB ¥ Ha3Ha4YeHHE OCHOBHBIX
KOMITOHEHTOB aBTOMATH3aI[H TEXHOJIOTHYECKUX
IIPOLIECCOB Ha 0a3eIM(PPOBBIX CUCTEM; METOIBI H
CpeICTBa aBTOMATH3MPOBAHHOTO MOJICIHPOBAHUS
Y IPOCKTUPOBAHUS AJICKTPOHHBIX CXEM;

composition and purpose of the main components of
automation of technological processes based on digital
systems; methods and means of automated modeling
and design of electronic circuits;

MukponpoueccopJibIK TEXHHKA Herizaepi

OcCHOBBI MUKPONPOLIECCOPHOI TEXHUKH

Fundamentals of microprocessor technology

[Ton oiTim aNTyIIbLIap apacblHJa
MHUKPOIPOLIECCOPIBIK TEXHOJIOTHAMEH JKYMBIC iCTEy
cajachlHIa OUTIM  KYHECiH  KalbINTacCTHIPYFa,
MUKPOIPOIIECCOPITBIK KYPBUIFBLUIAP bl
YUBIMAACTBIPY ~ JKOHE  d3ipyiey  MPHUHLUNTEPiH
cumaTrTayra  OarpITTayFaH. bumiM  amymsuiap
y3imicTepai  YHBIMAACTBIPY JKOHE OlepaHITapAbl
aZipecTey NPHUHIUNTEPIH MEHrepeni; CTeK IeH
CBIPTKBI KaAThl NaliAaiaHy, MHKPOKOHTPOJUIED
HETi31HIer1 MUKPOTIPOIIECCOPIIBIK JKYHeHi xobamnay.
Binim anymputap omOe6an Oimimai opi Kapait kocion
KBI3METIiH/Ie Nalijaiany YIIiH aiaJbl.

Jucuunnunaa HarmpaeieHa Ha GOpMUpPOBaHUE Cpelu
00yJaloNXCsl CHCTEMBI 3HAHHUHA B 00JIaCTH PabOTHI C

MUKpPOIIPOLIECCOPHON  TEXHOJOTHEH,  ONMUCaHHe
HPUHIIUIIOB OpraHu3anuu u pa3paboTKu
MHUKpPOIPOLIECCOPHBIX ~ YCTPOKCTB. OOyuarommuecs

OCBaMBAIOT MPHUHITUIIBI OPTaHU3AINH PEPHIBAHUHN 1
aZpecallud OMNEpPaHOB; HCIOJb30BaHUE CTEKa U

BHEIIIHEN TMaMSTH; NPOEKTUPOBAHUE
MHUKPOIIPOLIECCOPHO ~ CHUCTEMBI ~ Ha  OCHOBE
MUKpOKOHTposuiepa.  OOydarompiecs — MOJydYaroT
VHUBEpCaJbHBIE  3HAaHUS AN JajbHEWIIero
HCIIOJIB30BaHUS B npogecCHOHATEHON
JIeSITEIbHOCTH.

The discipline is aimed at forming a system of
knowledge among students in the field of working with
microprocessor technology, describing the principles of
organization and development of microprocessor
devices. Students master the principles of organizing
interrupts and addressing operands; using Stack and
external memory; designing a microprocessor system
based on a microcontroller. Students receive universal
knowledge for further use in their professional activities.

MuxkponpoueccopJibIK Kyliejep :koHe 0acKapy

MuKkponpoueccopHble CHCTEMBI H YIPaBJIeHHE

Microprocessor systems and control

KypetbiH npepexBu3uTi: 3USTKEpIiK Kyhenepi
KYpy YIIiH OarmapiaMaiblK KamMTaMmachl3 eTyi
azipney, PHP  OGarmapnamanay  KypCrbig
MOCTPEKBU3UTI: OHJIIPICTIK MPAKTHKA

Makcatel:  3epTTeyliH MakcaTbl: aKIapaTThIK
KyHemepai  kobamay VOIiH —Ka3ipri  3aMaHFBI
TEXHOJIOTHSIIAP bl TEOPHSUTBIK HET13/IepiH JaMBITY
(AX) »xomHe Kypaisl KOJIay OJlapbIH Kypajiaapsl;
NPaKTUKAIBIK KON  JEHIeWal  aKmapaTThIK
KydenepaiH (YHKIUOHAIABIK KOMITOHEHTTEPiH

[IpepexBusuthl kypca: Paspabotka [1O0 mnsa
CO3JIaHUsI WHTEJUIEKTyalbHBIX cuctem, PHP
nporpammupoBanue  IlocTpekBu3nuTBI  Kypca:
MIPOM3BO/ICTBEHHAs TPAKTHKA

Llens: Llenp u3ydeHUs: OCBOCHUE
TEOPETUYECKUX  OCHOB COBPEMEHHBIX
TEXHOJIOTHH MPOEKTUPOBAHUS HMH(DOPMAIIMOHHBIX
cucreM (MUC) u ux cpeacTB MHCTPYMEHTaJIbHOU
MOJEPKKHU; TOTyIeHNE TPAKTUIECKUX HaBBIKOB
NPOCKTUPOBAHHS PYHKITHOHAIBHBIX U

Prerekvizita of a course: Development of software for
creating intelligent systems, PHP programming
Course post-requisites: Internship

Purpose: The purpose of the study: mastering the
theoretical foundations of modern technologies for the
design of information systems (IS) and their tools for
instrumental support; Obtaining practical skills in
designing functional and providing components of
multi-tier information systems, as well as studying the
forms of organization, planning and control of the
development of the IP project.

Kobanay JKOHE KaMTaMachl3 €Ty IaFIbUIapbiH, | O00eCIeYrBarOIINX KOMITOHEHTOB
COHJIali-aK YHBIMIACTBIPY, kocmapiay sxone IC MHOTO3BEHHBIX ~HMH(OPMAIMOHHBIX ~CHUCTEM, a Contents: ) N
JIM3aiiH Jamy Oakpliay HbICAHIAPbIH 3€PTTEY. TaKxKe U3yYEHUE GopM  opraHu3aIuu, Principles and stages of IS design; Composition and




Masmynsl: mpuHIunrepi meH AX kobOamay
Ke3eHJIepi; KypaMbl MEH op0ip CaThICHIH/IA JKYMBIC
Ma3MYHBI; KypaMbl KOHE Ma3MYHBI CTaHIApTTap;
Kypambl MeH jkobamay IKoHE KyKarrama
OarmapyiaMablK KaMTaMachl3 Ma3MyHBI,
Kysbiperrimniri: Hazapra TY)KbIPbIMIAIFaH
elmmeMJep THIMAUITIH eckepe oTbIphin, IP
COyJIETIH 93ipJiey MYMKIiHAIri OoJybl YIIiH,
KaMTaMachl3 KYPaMbIH IpIKTEYIi KYy3ere achipyra
nailaaHyIbIHBIH aKIapaTThIK KaKETTUTIKTEPiH
tanmay Herizigae; IP >xyleHIH KYpBUIBIMBI MEH
MOJIEITiH Kobanay.

IUTAHUPOBAHUSL M KOHTPOJIS pa3pabOTKU MPOEKTa
HUC. Copnepxanue: IlpuHIMOBI W 3Tambl
mpoektupoBanuss UWC; cocraB ® coJiepkaHue
paboT Ha KaXJOM JTare; COCTaB U COJEpIKaHME
HOPMAaTHBOB; COCTaB M COJEpXKaHHE IMPOEKTHO-
KOHCTPYKTOPCKOM 51 MPOTPAMMHOM
JMOKYMEHTAIlU{; CPelCTBA HHCTPYMEHTAIBHOM
MOJT ICPKKH TipoekTupoBanus MC;

Kowmmerennu: ymetrs pa3paboTaTh apXUTEKTYpy
HC ¢ yderom chopMyITUpOBaHHOTO KPUTEPUS
3¢ dexTrBHOCTH; OCYIIECTBUTH
BEIOOD cocraBa (byHKIMOHATBEHOR u
obecneunBaromux komnonenros IC, cocraB moJib-
30BaTeNbCKOTO  WHTEpdeiica;  CIpPOSKTUPOBAThH
CTPYKTYpY ¥ TunoBble noacuctemsl MC.

content of work at each stage; Composition and
content of standards; Composition and content of
design and software documentation; Tools for
instrumental supportof IS design;

Competences: To be able to develop the architecture
of IP taking into account the formulated criterion of
efficiency; Based on the analysis of the information
needs of the user to choose the composition of the

functional and providing components of the IS, the
composition of the user interface; Design a structure
and typical IS subsystems.

MHUKpPONPO1EeCcCOPIBIK Kyiiesiep :KoHe MukponpoueccopHbie KOMILIEKCHI u | Microprocessor systems and industrial
oHepKICciNnTik 0aFaapjaamajay NMPOMBIIILIEHHOEIPOTPAMMHUPOBaHH e programming
Kyperbig npepexBu3uTi: 3UATKEpIiK xykhenepai [pepexBusutsl Kypca:PaspadotkallO UL Prerekvizita of a course: Development of software

KYpy YIIiH OarmapiiaMaiblK KamMTaMmachl3 €Tyl
oazipney, PHP  Oarmapnamamay KypCreiH
MTOCTPEKBU3UTI: OHIIPICTIK MPAKTHKA

Makcatpl: CTyIeHTTEpMEH 3€pTTey >KOHE KYpy
NPUHIMINTEPIH COYJIET ONEPalUsUIbIK Kyherep
(OXK); e3zapa ic-kumbur OC  ammapaTbl
KypamaapeiMeH  JIOEM  3xkoHe  )KYMBICHIH
YHBIMAACTBIPY JKOHE naiganaHyIsl;
YUBIMAACTBIPYIBIH TEOPHSUIBIK HETi3NepiH Kili
mporiecrepai  6ackapy, JKaapl, €HTi3y JKoHe
HIBIFapyabl, GaitngapMes.

Ma3myHbl: onepauusiblK xkyde. MakcaTel MeH
GyHKUMsUIAphl  omepauusUblK  kyHde.  JKiktey
onepanusIbIK Kyhenep. ¥¥eiM "miporiecc” KoHe

"arpIH". Anroputmaep HETI34eNrex
KBaHTOBAaHMH MEH OachIMABIKTapbl. JKaIbIHbI
Oackapy. CerMeHTHBIH, CTpaHUYHBIMN,

CETMEHTHO-CTPAaHUYHBIN YHBIMIACTRIPY TOCLII.
Enrizy >xone mbirapynsl Oackapy. @aitnmapasl
Oackapy. ®@aimmeix okyiteci (FAT, NTFS).
Apxutekrypa Windows. Ti3uTiMHIH KYPBUIBIMBI.
ApXHTEKTYpachl, OINepalusuIbIK Kyite Linux.

CO3JIaHUsI MHTEJUIEKTyallbHbIX cucteMmM, PHP
nporpammupoBanue  [locTpekBU3UTHL  Kypca:
MIPOW3BOACTBCHHAS MMPAKTHKA

Hens:  uzyueHue CTyJICHTaMU
MIPUHITUIIOB TIOCTPOCHUS | APXUTEKTYPHI
omepanoHHBIX cucteM (OC); B3auMoIeHCTBUSL
OC c anmaparaeiMu cpeactBamu [IOBM  u
OpraHM3alid  paboThl € TIOJB30BATEIEM;
TEOPETHUECKUX OCHOB OPTraHMU3AIUH MOJCUCTEM
YIpaBJICHUsST MPOLECCAMH, MNaMITbIO, BBOJIOM-
BbIBOJIOM, (aitmamu. Copepxanue: [loHsTHe
onepalMoHHOW  cuctembl. Ha3nauenue wu
(YyHKIIMM ~ OTIEPAIIMOHHOW CHCTEMBI.
Kiraccudukamus oneparmoHHbBIX CHCTEM.
[TonsiTue «mpormecc» U «IIOTOK».
ANTOpUTMBI, OCHOBaHHbIE Ha KBAaHTOBAaHUM U
MIPUOPUTETAX. VYnpasnenue MIaMSAThIO.
CerMeHTHbIH, CTpaHUYHBIH, CErMEHTHO-
CTPaHUYHBIM CIIOCOO OpraHu3aIi IaMsTH.
VnpaBiieHue BBOJOM- BBIBOJIOM. YIIpaBJieHUE
¢aitnamu. ®@aitnoseie cuctemb (FAT, NTFS).
Apxutektypa  Windows.CtpykTypa peecrpa.

for creating intelligent systems, PHP programming
Course  post-requisites: Internship

Purpose: studying the principles of construction and
architecture operating systems (OS); OS interaction
with hardware PC and of user; the theoretical
foundations of the organization of subsystems:
processmanagement, memory, |/ o, files.

Contents: the Concept of operating system. The
purpose and function of operating system.
Classification of operating systems. The concept of
"process” and "flow". Algorithms based on
guantization and priorities. Memory management. A
segmented, paged, segmented-paged memory.
Controll / o. File management. File system (FAT,
NTFS). Architecture Of Windows. The registry
structure. The architecture of the Linux operating
system. The resultsof the study

Competences: knowledge of architecture Windows
and Linux, the functional purpose and location of
their logic components, basic command set and
interface - sa; ability to install and configure data
0OS; connect the equipment; to organize the




3epTTey HoTHXKenepi

Kyspiperrimiri: ~ Windows  »xome  Linux,
(hYHKIIMOHAIBIK TaralbIHIAY JKOHE OpHANACKAH
XKepi,  ONapibplH  JIOTUKAIBIK  KYPaWTBIH,
JKUBIHTBIKTBIH ~ HETI3Ti  KOMaHpaamap  JKoHe
uHTepdelicin  OiMy; HHCTANIUPOBATh  JKOHE
teHmey gepekrepi OC; Kocy KaOAbIK;
YHBIMIACTBIPY OpbIHAAY KockiMIanap MeH A¥K,
afgarany TETIKTEPiH JTMHAMAKAITBIK
JepEKTEPMEH anMacy; KBI3METTIK

OarmapiiaMachlH KOHE YTHITUTTED, XKYHEIiK
pecypcTap;  YHBIMIACTBIPY,  JIHAJIOT,
0azaceIHa KOMaH/1aJIbIK
MporpaMMalibIK KaOBIKIIaIap,

DEM
Tingepi,

ApXUTEKTYypa ONepaluOHHON
cucrembl  Linux. PesynbraTeinzyuenus
Komnerenuuu: 3nanme  apxutektypsl OC

Windows u LinuX, ¢pyHKIHOHATBHOTO HAa3HAYE-
HUSI W MECTOHAXOKIECHMSI KX JIOTMYECKHX
COCTaBJISIFOIINX, HA0OpPa OCHOBHBIX KOMaHI U
nHTepdeii- ca; yMEHHEe WHCTAIUTUPOBaTh U
HacTpauBaThb  JIaHHbBIE (010K MHOJIKJIIOYaTh
000pyIOBaHNE;, OPTraHW30BHIBATH BBITIOJHECHUE
npunoxxerauit u 11111, ncrons3oBaTh MEXaHU3MBbI
TUHAMAYIECKOTO OOMEHA JTaHHBIMU; CITyKCOHBIC
MpOTpaMMBbl U YTUIUTHI, CUCTEMHBIC PECYPCHI;
OpPTaHU30BLIBATh JTUAJIOT C

implementation of applications and SPT mechanisms
use dynamic data exchange; utility and utility system
resources; to create a dialogue with a computer on
the basis of the command languages software shells,

to make a )
program to control the operation of a computer.

9. Moayab: Paspaborka nporpaMmmMHoro odecrnedennst u nporpamvuponanue Ha VHDL / 9. Moayas: VHDL-e 6araapiiaMaibIK :KacaKTamMa sKoHe
6arnapaamadnay / 9. Module: Software development and programming in VHDL

ByJTTBI TEXHOJIOTUSLJIAP

O06a4yHble TEXHOJOTHH

Cloud technologies

[lon OYATTHI TEXHOJOTHSIAP CaJTACBIHAAFBl HETi3ri
OlLTiM MEH JaarabuIapabl anyabl KamTuiel. Kypc
3aMaHayy OYJITTBIK TEXHOJIOTHsUIApAbI CUIIATTalIbl,
KEJTLITIK MOJIENbJIEP MEH OYJITTBHIK
apXUTEKTypajiap bl )Kobamay SIiCTEpiH
KapacThlpabl, OYITTarbl KAyiNCi3iK dJIEMEHTTEPiH
edrizeni. bimim  amymemap  Kypammap — MeH
OarnapiaManay bl naiiganana OTBIPHII,
OarmapmaManblK  KamMTaMachl3 eTYOiH  OYJITTBHIK
KYHECiHIH dJIeMEeHTTepiH >kolanay KoHE Kypy
JaFIbUIAPBIH  alajibl; OYJITTBI TEXHOJIOTHUSIIAPBI
naiijanany ToyekeyaepiH Oaranay >KOHE aHbBIKTay
JIaFIbLIaPBL.

JlucuMIuiMHa TpesnonaraeT TONydeHHe — 0a30BbIX
3HaHWH ¥ HAaBHIKOB B cepe OOJAUHBIX TEXHOJIOTHIA.
Kypc ommichiBaeT coBpeMeHHbIE 00JIa4YHbIC TEXHOJIOTHH,
paccMaTpuBaeT  CETeBble  MOJCIM M METOJbI
MPOCKTHUPOBAHMSI O0JIAUHBIX apXUTEKTYP, TPEICTABIISCT
ANIEMEHTBI 0e30macHOCTH B oOiiakax. OOydaromuecs
MOJTyJalOT HABBIKA TPOCKTUPOBAHHS M CO3JAHUS
9JIEMEHTOB ~ O0JayHOM  CHUCTEMBI  IPOTPAMMHOIO
o0ecriedeHnsl C HWCIONB30BAHMEM WHCTPYMEHTOB H
NPOrPaMMHPOBAHHMS; HABBIKA OLCHKA M BBISBICHUS
PHCKOB HCIIOJIE30BaHMs 00JIaYHBIX TEXHOJIOTHIA.

The discipline involves obtaining basic knowledge and
skills in the field of cloud technologies. The course
describes modern cloud technologies, considers network
models and methods for designing cloud architectures,
and introduces elements of security in the clouds.
Students acquire skills in designing and creating
elements of a cloud software system using tools and
programming; skills in assessing and identifying risks of
using cloud technologies.

Keinik onepaumsJbIK Kyliejaep

CeteBble OnmepanMoOHHbIC CUCTEMbI

Network operating systems

KypcTbIH npepeKkBU3UTI:

C++ oOwbekrire OarpiTTanFaH Oargapiamanay, C
00BeKTIreOarpITTANFaH OaraapiamManay

Kyperbig noctpexBu3nTi: JUMIOMABIK KYMBIC
Makcarsr:

Komnbroteprnep aKnaparThiK KYMBICHIH
yHBIMIACTBIpyFa TEXHOJOTHSAJIBIK MpOLECTEePi

[IpepexBU3UTHI kypca:  OOBEKTHO-
OpHMEHTHPOBAHHOE NporpamMMupoBanne Ha C++,
00BEKTHO-OPHUEHTHPOBAHHOE

nporpammupoBanue Ha C
ITocTpexBH3UTH Kypca: JlumiomHas pabora

Uenp: w3ydeHWe CTyACHTaMU IPHUHIUIIOB
MOCTPOCHUSI M apXUTEKTYpPHl OINEPAIMOHHBIX

Prerekvizita of a course: Object Oriented
Programming in C ++, object Oriented Programming
inC

Course post-requisites: Diploma work

Purpose: studying the principles of construction and
architecture operating systems (OS); OS interaction
withhardware computers and work organization by




Oackapy coHeiMeH Karap TEW, kipic-mbirbic

daigapsl.

Masmynbl:  Onepaipisuiblk — KYHEHIH — YFBIMBI
TaraibIHIAY JKOHE  OTePaLMSIIBIK Kyhe
GYHKUMSIIAPHL. OmnepanusibIK Kyhenepain

KikTenyl. KBaHTTay MEH OacBIMIBIKTAPABI €CKepe
oTeIpbIn anroputmaepi. XKax Oackapy. Cermesr,
Oer, cermeHT- Oer kamael Oackapy omici. |IOCTL
Oackapy. @aiin Oackapy. @aiin xyiteci (FAT,
NTFS). Windows cayieTi. Tiz0e KypbutbIMbL. Linux
oIepalysUIBIK KYHec apXUTEKTypachl.
Kysbiperrimniri: indows  >xoHe
coyner, (QyHKuMoHaNAbIK Oimy. Hwma skoHe
JOTHKAJBIK  KypaMmjac  OpHajlacybl, HErTi3ri
KOoMaHzanap MeH uHrepdeiictep kubHBLSA; OS
JEepeKTepiH OpHATy JKoHe KOoH(Urypauusuay
MYMKIHJIri;  KaOJBIFBIH;  YHBIMIACTHIPBUIFAH
VIIBIPY  KOJJaHy  oOpblHAay koHe  MOXKO,
JMUHAMMKAIIBIK ~ajMacy TeTIKTepiH mnaiijanaHy
JIEpEKTep; KOMMYHAIBIK JKOHE KOMMYHAJIBIK
[IapyambUIbIK, JKYHE pecypcTapbl; JAHajIOTTHI
%ﬁHMz{aCTpr 6%?. barmapnamanap st
aKpUTaHATHIH OoJiaabl KoMmbroTepitik HerizaenreH
KOMaHIANbIK Tl Oarmapiamacsl  CHapsaTap,
KOMIIBIOTEP/I )KYMBIC icTerai Lenia

Linux

cucteM (OC); Biammogeiicteus OC ¢
aIrapaTHBIMU CpeACTBaMHU [19BM u
OpraHM3allid  pabdOThl C  IIOJIb30BATENEM;

TEOPETUYECKUX OCHOB OPraHU3alMU MOJACUCTEM
VOpaBIICHUS TMPOILECCAMHU, TIaMSITHIO, BBOJOM-
BEIBOJIOM, (haitnamu. CojiepkaHue:

ITonsTue onepaunoHHO#l cuctembl. HazHauenue
u GbyHKIIAN OTIepaITMOHHON CHCTEMEI.
Knaccuduxkarust ONEPALIMOHHBIX CUCTEM.
IlonsTHE «IIpOIECC» M «IIOTOK». AJTOPUTMEL,
OCHOBaHHbIE HAa KBAaHTOBAaHUM W TPHOPHUTETaX.
Ynpasienue MaMSIThIO. CerMeHTHBIH,
CTpaHWYHBIN, CETMEHTHO- CTPAaHUYHBIA CHOCO0
OpraHu3aly TaMsITH. YTpaBiIeHUE BBOJIOM-
BBEIBOJOM. YTpaBieHue ¢aitnmamu. DaitnoBbie
cuctemsl (FAT, NTFS). Apxurextypa Windows.

Crpykrypa peectpa. ApxutekTypa
OTIepaIOHHOM crucTeMBI Linux.

Komnerennmu:  3Hanme  apxutekTypel OC
Windows u  Linux,  ¢yHKIHOHaIBHOTO

Ha3HAYECHHUS U MECTOHAXO0KICHHS UX JIOTHYECKHUX
COCTaBJISIIOIIMX, HAa0Opa OCHOBHBIX KOMaHJ U

uHTepdeiica, yMeHHE  HHCTAIUTMPOBATH |
HacTpauBaTh  nanHele OC;  MOAKIIOYaTh
000pyI0BaHNE; OPTaHU3OBBHIBATH BHITIOJIHEHUE

npunoxxenuil u 1111, ucnosnp3oBaTh MEXaHU3MBI
TUHAMWYIECKOTO OOMEHAJIaHHBIMH; CIIYKCOHBIE
MpOrpaMMbl U YTWJIHUTHI, CUCTEMHBIE PECYpCHI;
opraHu3oBbiBath jguamor ¢ OBM Ha 0Oaze

KOMaH/IHBIX SI3BIKOB IPOTPAMMHBIX 00O0JIOYEK,
COCTABJIATH ~ NPOrpaMMbl  JUIsl  yOpPaBJICHUS
dbyskImonupoBanuemM DBM

the wuser; the theoretical foundations of the
organization of subsystems: process management,
memory TEW, IO, files

Contents: The concept of the operating system. The
purpose and functions of the operating system.
Classification of operating systems. The concept of
"process” and "flow". Algorithms based on
quantization and priorities. Memory management. A
segmented, paged, segmented- paged memory.
Management.l / o. File management. File system
(FAT, NTFS). Architecture Windows. The registry
structure. The architecture of the Linux operating
system.

Competences: The concept of the operating system.
The purpose and functions of the operating system.
Classification of operating systems. The concept of
"process” and “flow". Algorithms based on
guantization andpriorities. Memory management. A
segmented, paged, segmented-paged memory.
Management | / o. File management. File system
(FAT, NTFS). Architecture Windows. The registry
structure. The architecture of the Linux operating
system.

OnepanusiIbIK AxKyleJsep, OpTanap ’KoHe
Ka0bIKIIAJAp

OnepanuoHHbIE CHCTEMBI, CPebl H 000JI0YKH

Operating systems, environments and shells

KypcThiH IpepeKBU3HTI:
C++ oOvbekrire OarbiTTanFaH Oarmapiamanay, C

00BeKTIreOarpITTaNIFAH OaFqapiaManay

KypCThIH TOCTPEKBU3HTI:

Komnbrorepiik xemninep, CbIMChI3 TEXHOJIOTHATIAP
Makcarsr:

Kommsroteprep aKIapaTThIK
YHBIMIACTBIPYFa TEXHOJIOTHSIIBIK

KYMBICBIH
nporecTepIi

[IpepexBU3UTHI Kypca: O06bexTHO-
OpPHEHTHPOBAaHHOE MporpaMMupoBanue Ha C++,
00BEKTHO-OPUEHTHPOBAHHOE
nporpammupoBanue Ha C

[MocrpekBu3uthl Kypca: KommbloTepHBIE CETH,
0ecrpoBOHbIE TEXHOIOTUI

Ilenp:  w3ydyeHHME  CTYACHTAMHM  IPUHLUIIOB

Oriented
Oriented

Prerekvizita of a course:
Programming in C  ++,
Programmingin C

Course post-requisites: Wireless technologies

tools programming, computer networks

Purpose: studying the principles of construction and
architecture operating systems (OS); OS interaction

Object
object




Oackapy consiMeH Karap TEW, xipic-mbiFsic

Gaitnnapsl.

Masmynbl:  OnepanysuiblK  JKYHEHIH — YFBIMBI
TaralbIHIAY JKOHE  OTIEPALUSIIBIK Kyhie
¢bynkuusimapel.  Onepauusulblk — KyHenepIiH
xikTemyi. Ksantray MeH OachIMABIKTap.IbI
eckepe OThIpbIN anroputMaepi. JKag Oackapy.
CermeHT, 0eT, cerMeHT- 0eT KaJpl 6acKapy Sfici.
IOCTL Oackapy. Paiin Gackapy. Paiin xyieci
(FAT, NTFS). Windows coymeri. Tizbe
KYpbUIbIMBL.  LINUX  omepanusuiblk  Kyieci

APXUTEKTYPACHL.
Kyssbiperrimiri: Windows xone Linux-ti Oiny,
onapiblH  (QYHKIMOHAIABIK JKOHE JIOTMKAIIBIK
KYPaMIaCTBIPbIHBIH OpHaJacybIH, HeTi3ri
KOMaHzainap MeH uHTep(helcTep >KUBIHBIHBIH
O0imy. OS  nepekrepiH  OpHaTy JKOHE
KOHQUTYpalusuiay ~ MYMKIHZITT;  KaOJIbIFbIH;
YUBIMIACTHIPBUIFAH YIIBIPY KOJAaHy OpBIHIAY
xoHe MJXKO, nmuHaMuKanblK anMmacy TeTiKTepiH
naiiianany JaepeKkTep; KOMMYHAIIBIK JKOHE
KOMMYHAJIJIBIK HIapyambUIbIK, Kylie
pecypcrapbl; AMaNOrThl  YHUBIMAACTRIPY — Oap.
barnapnamanapapl  OakpUTaHATBIH — OOJAJTBI
KoMmproTepiik HeTi3genreH KOMaHIIBIK TuTi
OarapiaMachl CHapsITap, KOMIBIOTEPI YKYMBIC
icreiini Lenia.

IIOCTPOCHUSI M APXHUTEKTYPbl  ONEPAaLlMOHHBIX
cucteM (OC); Bzaumoaeticteust OC canmapaTHBIME
cpenctBamu 1IOBM u oprasmzanmu paboOTHI C

II0JIL30BAaTENIEM; TEOPETHUECKIX OCHOB
OpTaHHU3alWH TOJICUCTEM yIIPABICHUS POIECCAMH,
MaMSAThIO, BBOJIOM- BBIBOJIOM, (hatinamu.
Coneprxanue:

ITonsTne onepannoHHON cucremsl. HazHaueHnue
u byHKINH OTeparoHHON CUCTEMBI.
Knaccugpuxanms OTIEpaI[IOHHBIX CUCTEM.
IlonsiTHe «mpouecc» M «IOTOK». AJTOPUTMBI,
OCHOBaHHbIE Ha KBAaHTOBAaHMM M TNPHOPUTETAX.
VYupasiienue MaMSThIO. CerMeHTHBIH,
CTPaHMWYHBIH, CErMEHTHO- CTPAaHHYHBIH cr10co0
OpraHM3alli¥ MaMATH. YTIPaBICHHE BBOAOM-
BBIBOJOM. Ympasnenue ¢aitnamu. Paiinossle
cuctemsl (FAT, NTFS). Apxurektypa Windows.

Crpykrypa peecrpa. ApxutekTypa
OTepaMOHHON cucTeMbl Linux.
Komnerenunun:3Hanue APXUTEKTYPbI ocC

Windows wu  Linux,  QyHKIHOHAIBHOTO
Ha3HAUYEHUS U MECTOHAX0XKJICHHS UX JIOTHYECKUX
COCTaBJIIIOIIMX, HabOpa OCHOBHBIX KOMaHI H
uHTepdelica; yMeHHE  HMHCTAUIMPOBaTb U
HacTpauBaTh IaHHEIE OC; mnoak/I0YaTh
o0opynoBaHue; OpraHNU30BBIBATh
BinojaHeHue npuwioxenuit u 111111, ucrions3zoBaTh
MEXaHU3Mbl JUHAMAYECKOTO OOMEHAJaHHBIMHU;
ciryeOHbIe TPOTpaMMBbl M YTHITUTBI, CUCTEMHBIE
pecypchl;  OpraHu3oBBIBaTH Auanor ¢ 9BM nHa
0a3e  KOMaHIHBIX  SI3BIKOB  IPOTPaMMHBIX
000JI0YeK,  COCTaBISATH  NPOrpamMMbl UL
yopaslieHHus QyHKIOHHpoBaHHeM DBM

with hardware computers and work organization
by the user; the theoretical foundations of the
organization of subsystems: process management,
memory TEW, 10, files

Contents: The concept of the operating system. The
purpose and functions of the operating system.
Classification of operating systems. The concept of
"process"

and "flow". Algorithms based on quantization and
priorities. Memory management. A segmented,
paged, segmented-paged memory. Management.| / o.
File management. File system (FAT, NTFS).
Architecture Windows. The registry structure. The
architecture of the Linux operating system.
Competences: The concept of the operating system.
The purpose and functions of the operating system.
Classification of operating systems. The concept of
"process” and “flow". Algorithms based on
quantization and priorities. Memory management. A
segmented, paged, segmented-paged memory.
Management | / o. File management. File system

(FAT, NTFS). Architecture Windows. The registry
structure. The architecture of the Linux operating
system.

VHDL —ne 6arnapiamasnay

IIporpammupoBanne Ha VHDL

VHDL programming

IpepexBu3urrep: llackampga Oarmapnamanay,

OYHKINOHAIABIK)KOHE JIOTUKAJIBIK OaF1apiamanay
IHocTtpexBu3nTrep: CaHABIK  KYpPBUIFBLIAP
J)KOHE  MUKPOIpoIeccopiap,  KOMOWHAIVSUIBIK
CaHabIK KYPBUIFBLIAP

Kyperein MakcaTbl: VHDL
Oarmapnamanay VHDL Oarmapramanay
tinin, VHDL Tininig Herisri anementrepin, VHDL
MOJCIBICPiHIH KYPBUIBIMBIH 3€PTTEH .

pepexBusursei: [Iporpammuposanne Ha Pascal,
(GyHKIIMOHATEHOE u JIOTHYECKOE
MIPOrpaMMHUPOBaHUE

MocTpexkBusuthi: Iludpossie ycTpoiicTBa u
MHKPOIIPOIIECCOPHI, KOMOMHAITHOHHEIE TP POBHIC
YCTpOMCTBa

Heans n3yuenus kypea: IIporpammupoBanue Ha
VHDL wuzy4aers3bik nporpamMmMupoBanust VHDL,
OCHOBHbIE ayieMeHThl si3bika VHDL,cTpykTypy

Prerequisites: Programming in Pascal, functional and
logical programming

Post-requirements: Digital devices and
microprocessors, combination digital devices

Purpose of the course: VHDL programming studies
the VHDL programming language, the main elements
of the VHDL language, the structure of VHDL
models. Competences: as a result of studying the
discipline, thestudent must




Ky3bIpeTTijIiri: moHai oKy HOTHXKECIH/IE CTYACHT
1.VHDL oO6arpgapnamanay Ttimin, VHDL Tininig
Herisri anementrepin, VHDL wmoxensaepinia
KYPBUTBIMBIH 0111y JKOHE TYCiHY,

2. llepexrepai OepyIiH KaXeTTi >KaOIBIKTapbIH,

monenert VHDL.

Komnerenuuu: B pesynbrare
JUCLUIUIMHBI CTYEHT AOJDKEH
1.JIeMOHCTpHUpOBaTH 3HAHKE W TOHHMAHUE SI3BIKA
MIPOTPaMMHUPOBAHUS VHDL, OCHOBHBIX

W3y4EHUS

1.demonstrate knowledge and understanding of the
VHDL programming language, the main elements of
the VHDL language, and the structure of VHDL
Models,

2. Choose the necessary equipment, technologies, and

TEXHOJIOrMAIapblH HKOHE Gar 1apramanbiK anementoB s3pika VHDL, crpykTypsl mozeneit software for data transmission, explain how they
KypalgapelH  TaHaay, OJIApABIH  JKYMBICBIH VHDL work, and use them correctly.
TYCIHJIIpY JKOHE IYPBIC Maki1anany. 2. BwiOwpare HeoOXxomumoe  00OpyHOBaHWE, 3.Master the skills of conducting group, research and
3 TonTeiK, 3epTTCYy IKOHE  OKCICPHMCHTTIK TEXHOJIOTMH ¥ MPOTPaMMHBIE CPEICTBA TIepeaadn experimental work, VHDL programming.
KyMbIcTapabl kyprizy, VHDL 6Garmapnamanay J@HHBIX, OOBSCHATh HX pabOTy M MPABHIBHO 4.create and develop programming in VHDL.
JaFIBIIAPBIH MEHTEPY. HCIIONB30BATE. 5.formulate and Solve problems in the field of
4VHDL-ze  Garnapmamanmayisl  Kypy — KoHE 3.0BnafeTh  HaBBHIKAMH  IPOBEICHUS technology application.
JAaMBITY. TPYNIOBBIX, KCCIEA0BATEIbCKUX 51
5. TexHomOTHsIap b1 . KOJIAaHy JKCIEPUMEHTAIIBHBIX pabor,
CallaCBIHIAFbI MIHIETTEPAl  TY KBIPBIMIAY IPOrPaMMHPOBAHUE VH DL.
JKOHE IIIeTIy. 4.Co3naBaTh paspabaTsiBaTh
MIPOrpaMMHUPOBAHUE B VHDL 5.®opmynnpoBaTh
u pemaTbv 3agadyu B 06J'IaCTI/I IIPUMECHCHU A
TEXHOJIOTHH.
EWB-ne 6arnapiamanay IIporpammupoBanue B EWB Programming in EWB
Tpepexsusurrep: Tackamsna — Garmapuamanay, Ipepexsusursl: IIporpammupoBanne Ha Pascal, Prerequisites: Prqgramming in Pascal, functional and
DYHKIHOHATTBIKIKOHE TOTHKATHIK GaFIApIaMATaY (hyHKIIMOHATEHOE " JIOTUYECKOE logical programming _
Moctpexpuaurrep: CaHIBK  KYPHUIFHLIAP MIPOrPaMMHUPOBAHUE } qut-requwements: D.Iglt{?ﬂ pleywes - and
KOHE MHKPOTPOIECCOPIAP,  KOMOWHAIHABIK IocrpexkBusutel:  LludpoBbie  ycTpoifctBa u | MICrOProcessors, comblnaflon digital dev_lces
CangplK  KypburFbuiap  KypeTBIH — Makcarhl: MHKPOIPOLECCOPBI, koMOuHannonusle nugpossie | The purpose of the course: Tp study the interface and
ycTpoiicTBa the procedure for working with

MoJenbaey OarnapiaMacbiMeH HMHTepdelc neH
YKYMBIC TOPTIOiH 3epTTey DIEKTPOHIIBIK CXeManap
"OnexTpoHABIK XyMbIc" 4 Hyckachl. KypacTeipy
JKOHE Tajay
TYPaKTHl JKoHE alHBIMalbl TOK Ti30EKTepiHiH
KapamaibiM Ti30eKTepi- apHayjbl acHanTapIblH
OarmapiiaMachl.
Kysbiperrimniri: EWB
OarmapraMachIHBIH
JIIEKTPOHIBIK —CXeMaJlapabl Tangay
MYMKIHIIKTEpT  emoyip KCHEUTLIT1
KOHE  BHUPTYaIIbl  KYPBUIFBIIADMEH  KaTap,
Analysismazipinin apHaiisl 6es1iMi KOIIaHBLTAIE,
Oyn kamait sxkacamansl OrCAD tunTi KyaTTsl
MOJICNBICY OarmapiaManapsl xKoHe T. 0.

HYCKAaCBhIH/Ia

Hens nzyuenus kypca: M3ydenue uHTEepdeiica n

nopsiika paboThIC MPOrPaMMOI MOJICIMPOBAHUS
anexTpoHHbixcxeM «Electronics Workbenchy
BEPCUU 4. CocraBieHue 1 aHaJIU3

CXEM IMPOCTHIX uenef/'l IIOCTOAHHOI'O u
MEPEMEHHOTO TOKa CUCIIOIb30BAHUEM BUPTY-
ATLHBIX TIPUOOPOB MTPOTPAMMBI.

Kommerennmu: B Bepcun mporpammer EWB 5
CYIIECTBEHHO PACIIMPEHBI BO3MOXKHOCTH aHaJM3a
JJIEKTPOHHBIX CXEM, W Hapsy CBHPTYyaJbHBIMH
pruOOpaMu UCTIONB3YETCsl CIEIHATbHBIA pa3jieln
MeHIO Analysis, aHaJOTHYHO TOMY, KaK JTO
nemaercss B 0Oojee  MOIMHBIX — MPOrpamMax
moaeaupoBanus tuna OrCAD u T.11.

the electronic circuit modeling program "Electronics
Workbench” version 4. Compilation and analysis
schemes of simple DC and AC circuits using virtual
devices

of the program.

Competences: The EWB 5 version of the program
significantly expands the capabilities of analyzing
electronic circuits, and along with virtual devices, a
special section of the Analysis menu is used, similar
tohow it is done in more powerful modeling
programssuch as OrCAD, etc.




Te/leKOMMYHUKAIMSIAFbI
KaMCBI3TaHABIPY

OarmapJaaMaibIK

TeseKOMMYYHHKALIMOHHOE
obecredeHne

NMporpaMMHoe

Telecommunication softwore

IpepexBu3utrep: KommsioTepiik rpaduka
IHocTpexkBu3uTTep: J{UIIOMIBIK XKYMBIC

Makcatsl: aKIMapaTThIK-KOMMYHUKAIIHSIIBIK
TEXHOJOTHSJIAPAbI  KOJJIaHA  OTBIPBINT  HKOHE
aKINapaTThIK KayilCi3MiKTiH HEri3ri TajantapbiH
eckepe OTBIPBITI, aKnapaTThiK KOHE
OuOIMorpadMsIIBIK MOIGHUET HETI3iHAE KociOu
KBI3METTIH CTAaHAAPTTHl MIHIOSTTEPIH Iy
Kaoineri

Ma3smynsbl: KoMmproTeprik >KenuTepAid maima
0oy sxoHe gamy Tapuxbl. JKemni TYcCiHIri, KIMEHT-
CepBEp TEXHOJIOTHACH. KOMIBIOTEPIIK KeIiiep
ecentey okydeciHiH Typi peringe. JKemiHig
KYpaMBl.

Kysbiperriniri:  JKenigeri  koMmbroTepnepin
e3apa  opekerrecyi. MoceneHiH  BIABIPAYHI.
Meicangap. Henreinep,  uHTEpdEicTED,
xaTramanap Typanel TyciHik. OSIl  wmopmemi.
Henreinepain  (yHKUMANAPHI, ONapIblH ©3apa
9pEeKeTTeCyi.

IpepexBu3utsr: KomnsrorepHas rpaduxa
MocTpexBu3nTsl: [umnioMHas padora

Hesab: CcrmocoOHOCTBIO pemarh CTaHJapTHEHIE
3agaud Mpo(eCCHOHAIBHONW NEATeNbHOCTH Ha
OcHOBe MH(OpPMAIMOHHON 1 OHOIMorpaduiecKoit
KYJBTYPbI c IIPUMEHEHUEM
HHPOPMATMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH M ¢ y4E€TOM OCHOBHBIX TpeOOBaHWMU
HHPOPMALIMOHHOM O€30MacHOCTH

Conep:xanue: Victopus MOSBICHUS U Pa3BUTHSA
KOMIbIOTEepHBIX ~ cereidl.  lloHsatue  cerwy,
TEXHOJOTHs KIHMeHT-cepBep. KommbroTepHble
CEeTH KaK BUJ BBIYUCIUTENBbHBIX cucreM. CocTaB

CeTH.
Komnerenuuu: B3anmoelicTBue KOMIbIOTEPOB
B ceTu. Jlekommo3unus mpobnemsl. [Ipumepsl.
[onsTHst ypoBHeW, mHTEp(eiicoB, MPOTOKOIOB.
Mogens  OSI.  ®yHKkuuM  ypoBHEH, HX
B3aUMOJICUCTBHE.

Prerequisites: Engineering graphics
Postrequisites: Diploma work

Purpose: ability to solve standard tasks of
professional activity on the basis of information and
bibliographic culture with the use of information and
communication technologies and taking into account
the basic requirements of informationsecurity

Contents: The history of the emergence and
development of computer networks. The concept of a
network, client-server  technology.  Computer
networks as a type of computing systems. The

composition of the network.

Competences: Interaction of computers on the
network. Decomposition of the problem. Examples.
Concepts of layers, interfaces, protocols. The OSI
model. Functions of levels, their interaction.

10. Moayab: MammuHHoe o0y4yeHne u Hayka o faHHbIX / 10. MoayJsib: MallnHAJIBIK OKBITY KdHe JiepekTep Typassl FeuibiM / 10. Module: Machine

Learning and Data Science

MamuHaJbIK OKbITY

MamnHHOe 00y4eHHne

Machine learning

Bys moH Tek MaTeMaTHKalbIK FaHa eMeC, COHBIMEH
Katap MpaKTUKAIbIK, WHXXEHEPIiK MoH. Byn monai
OKy OaphIcbiHIa OiTiM amymibiiap Ta3a Teopws,
oneTTe, TOKipuOene KOMIAHBUIATBIH OIiCTEp MEH
AITOPUTMIIEP/Ii J)KOHE OJIAPIBIH JKAKCHI KYMBIC ICTEY
YLIH Teopusiia yacainraH O0JKaMIapbIHBIH HAKTHI
MIHAETTEPiH, MAIIWHAIBIK OKBITYIAFBl iC KYy3iHIe
Oipae-0ip 3epTTey SAICTIH MPAKTUKAJIBIK OHIMIUTITIH
pacTaiiThlH MOJICNBIIK HEMece HaKThl JepeKTep
TypaJibl YWPEHIII IIBIFaIbL.

JlaHHasT ~ OUCHUIUIMHA  SIBIIETCS  HE  TOJBKO
MaTEMAaTUYECKOM, HO W TPAKTUUECKOW, WHIKEHEPHOU
TUCUMIUIMHOW. B mpouecce u3ydeHus:  JaHHOU
JCITUTUTUHBI 00 YUAIOIIHAECS U3y4YatoT YUCTYIO TEOPHIO,
KaK MpaBWIO, MPUMEHSIEMbIE Ha MPAaKTUKE METObl U
TOPUTMBI U KOHKPETHBIE 3a/laud HX TPOTHO30B,
CIIENaHHBIX B TEOPUH TS Jy4IIei paboThl, MOJIETIEHBIE
wi  (aKTUYECKUE  JIaHHBIC,  IOJTBEPIKIAIOIINC
MPaKTHIECKYI0 PPEKTHBHOCTE METONA TPAKTHIECKU
HU OJIHOTO UCCIICJIOBAHUsI B MAIITMHHOM O0YYEHHH.

This discipline is not only mathematical, but also
practical, engineering. In the course of studying this
discipline, students learn about pure theory, as a rule, the
methods and algorithms used in practice and the specific
tasks of predictions made in theory for their good
functioning, about model or real data that practically no
study in machine learning confirms the practical
performance of the method.

JepexTtep TypaJinl FelIbIM-Data Science

Hayxka o mannbIx - Data Science

Data Science

Byn Data Science noHi (nepextep Typaibt Feuibim) —
YIIKEH IePEKTeP i TAIAy KoHE OHJICY MoceleepiHe
Mamanganrad  IT  canacel  (KypbUibIMJaHOaFaH

Oto aucnumuaa Data Science (Hayka o 1aHHBIX) —
IT-oTpacis (600N 00BEM HECTPYKTYPUPOBAHHOM
uH(oOpMaIKK), crielUaIn3uPYIONIasicss Ha BOOPOcax

This is the discipline of Data Science— an IT industry (a
large amount of unstructured information) specializing
in the analysis and processing of Big Data. While




aKmapatThiH YiKeH kejemi). [ToHAI oKy OapbIchIHIA
CTYJCHTTEp MaTeMaTHKaJbIK CTaTUCTHKA, YKaCaHJIbI
naTeekT (Al), MammHanbik oxeity (ML) koHe
tepeH okbITY (Deep Learning, DL) xone MamiMeTTep
0azaceiH jx00anmay MEH [aMBITyIbl KOca alFaHna,
OipkaTap ©3€KTi TEXHOJOTHsIAPIblL, SAICTep MEH
Kypangapasl YUpeHeTi.

aHaim3a u o0paboTku bonpmmx J{anubex. Bo Bpems
W3YYEHHUs] 3TOW JMCHUIUIMHBI ydYallUecs H3ydaroT
pSAA  aKTyaJdbHBIX  TEXHOJIOTHH, METOJAOB |
HHCTPYMEHTOB, BKJIFOYAs MaTEMaTHIECKYIO
CTaTUCTUKY, WCKYCCTBEHHBIH HWHTEIEKT (Al),
MarmHHoe oOydyenue (ML) u riiybokoe oOydeHue
(Deep Learning, DL), a Tak)e NMpoeKTHpOBaHUE U
pa3paboTKy 0a3 JaHHBIX.

studying this discipline, students learn a number of
relevant technologies, methods and tools, including
mathematical statistics, artificial intelligence (Al),
machine learning (ML) and Deep Learning (DL), as well
as database design and development.

YiibIMIaCTBIPY JKyienepingeri Metoasl u cpeacTBa mpornosupoBanusi B | Methods and tools for forecasting in
0oJKay dicTepi MEH Kypaaaapbl OpPraHU3aMHOHHBIX CHCTEMAX organizationalsystems
[pepexBusutrep:  Onepauusiiblk — Kyienep, IIpepexBusntsl: OnepaloHHbIe CHCTEMBL, Cpe/ibl M | Prerequisites: Operating systems, environments and

opTanap XoHe KaOBIKIIaaap

[MocTpexkBU3NUTTEDP: OHIIPICTIK MTPAKTHKA

Kypcrsr OKy MaKCaThbl: XaJTBIKAPaJIbIK
CTaHmapTTapFa HeTI3menreH  OarmapiamMaiblK
JKacakTaMaHbl —kobajay  oficrepi, Au3aliHFa
KYPBUIBIMABIK ~JKOHE OOBEKTIre OarbITTalFaH
TOCUIZIEp JKOHE OJapAblH e3apa OailylaHbICHI
KapacTeIpbuTanel. Hplcanra OaFbITTalFaH TOCLI
asiChIH/IA UML 00BEKTIrE OarbpITTaJIFaH
MOJCIBICY/TIH ombOebar TUTIH KOJITIaHy
KapacTeIpbuIaibl. barmapinaManblk jkacakTaMaHbl
(CASE-kypammap)  sxkobamayablH  acITalTHIK
KypalgapbelHBIH ~ HETi3ri  (yHKUMSUIapel  MeEH
KOMITOHEHTTEp1 JKOHE OJNapAblH HapbIKTa KOJ
JKETIMJII €H JaMbIFaH OaFaapiiaMaiblK eHiMaepae
MPAKTHKAJIBIK OPBIHAATYbI KapacThIPhLIA b
Kyspiperriniri: 1.  AknaparTelk  KyHenepai
KoOanayAblH oIicTepi MEH Kypajiapbl Typajbl
OimiMzIepi MeH TYCIHIKTEPiH KOpCeTy.

2. XanpIKapanblK ~ CTaHAApPTTapra  HETi3/eireH
OarapiaManbiK KacaKTaMaHbI xKobanay
omicTepiH, JU3aiHHBIH KOHCTPYKTHBTI JKOHE
00BeKTITe OaFbITTaNFaH 9ICTEPIH aHBIKTAY JKOHE
oNapAbIH e3apa OallaHbICBl MEH KOJJaHBLTYBIH
aHBIKTAY.

3.00beKTire OarbITTaIFAaH TACLI asgcelHaa uml
oM0Oebar oObeKTire OareITTaIFaH MOACTBACY TLUTIH
KOJIJIaHBIHBI3.

4. AKIIapaTThIK KYHeIepai jkobayiay omicTepi MeH

000JI0YKH
[TocTpeKkBU3UTHI: TPOU3BOACTBEHHAS MPAKTUKA

Ienb nzyuenus kypca: PaccmarpuBaroTcss METOIbI
npoektupoBanus  [10,  ocHOBaHHBIC Ha
MEXIYHAPOJHBIX CTaHAAPTaX, CTPYKTYpHBIA U
00BEKTHO-OPUCHTUPOBAHHBIT TIOJTXOJIBI K
MMPOSKTUPOBAHUIO U WX B3aUMOCB3b. B pamkax
00BEKTHO- OPUEHTUPOBAHHOTO oAX0J1a
paccMmarpuBaeTcs TpPUMEHEHHE YHHBEPCAILHOTO
SI3bIKA 00BEKTHO-OPUEHTUPOBAHHOTO
MOJICIUPOBAHUS UML. PaccmarpuBaroTcs
OCHOBHBIC GyHKIH u KOMITOHEHTBI
HHCTPYMEHTAIBHBIX  CPEACTB MPOCKTUPOBAHUS
MO (CASE-cpenctB) u HMX TMpaKTHYECKOE
BOILIOIICHUE B HAMOO0JIEE PA3BUTHIX TIPOTPAMMHBIX
MPOAYKTaX, UMCIOIIUXCS Ha PhIHKE,
Kowmnerennuu: 1. J[eMOHCTpHpOBaTh 3HAHUE U
MOHUMaHUE 0 MeTrojax HM  CpeACTBax
MPOCKTHPOBaHUS ~ MH()OPMAIIMOHHBIX  CHUCTEM.
2.0mpenensaTb METOABI MPOSKTUPOBAHUS IO,
OCHOBaHHBIC Ha MEXJIYHApOJHBIX CTaHJApTaXx,
KOHCTPYKTHBHBIE U 00BEKTHO-OPUCHTUPOBAHHBIC
CIOCOOBI TMPOCKTHPOBAHHS M OINpPEIENICHHE HX
B3aMMOCBSI3U U IPUMCHCHUE.

3.IIlpuMeHSITh, YHUBEPCAIBHBINA S3BIK OOBEKTHO-
OPHUECHTHPOBAHHOTO MOICMPOBaHus UMl B pamkax
00BEKTHO-OPUEHTUPOBAHHOTO MOAX0/1a.
4.0npenensiTh METO/TBI u CpencTBa
MIPOEKTUPOBAHUS HH(DOPMALIMOHHBIX CUCTEM.

shells

Post-requirements: Internship

The purpose of the course: The methods of software
design based on international standards, structural and
object-oriented approaches to design and their
relationship are considered. Within the framework of
the object-oriented approach, the application of the
universal object-oriented modeling language UML is
considered. The main functions and components of
software design tools (CASE-tools) and their practical
implementation in the most developed software
products available on the market are considered.
Competences: 1. Demonstrate knowledge and
understanding of information system design methods
and tools.

2. Define software design methods based on
international standards, constructive and object-
oriented design methods, and determine their
relationship and application.

3. Apply the universal object-oriented modeling
language uml within the framework of the object-
oriented approach.

4. Define methods and tools for designing information

systems.
5. Use new technologies to meet the requirements of
employers.




KypaJIapblH aHBIKTAY.
5. Kymbic OepymrinepiH TamanTapbiHa CoHKeC
00JTy YIIiH JKaHA TEXHOJIOTUsUIAP/IbI TaiiIalIaHy.

5.Mcronb30BaTh  HOBBIX  TEXHOJIOTHU
COOTBETCTBHS TpEOOBaHUAM paboTOAATETIEH.

JJIsA




