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Kypacteipran aBropiap: Kadenpa menrepymici XKaiinak6aesa JI.K. binim 6epy 6arnapiaamanapblHbIH 3/Baiizepiepi: MaxatoBa A. X
ABTOpBI cocTaBuTeny: 3aBeayromuil kagenpoi XKaiinakbaesa JI.LK. DnBaiizepsl oOpa3zoBareibHbIX IporpaMM: MaxaTtoBa A.X.

DJIeKTHBTI IOHAEP KAaTalnorbl 2 OeiMHEH TYpajbl

Karanor 3/1eKTUBHBIX TUCLMIIIMH COCTOUT U3 2 dacTel

OnexTuBTi MoHAEP Katanorsl 2025-2026 xeiinapra apHanran 6B05088(5)-KommeroTepiik Gpusnka xxoHe poboToTexHHKa OLtiM Oepy OarmapiaMachIHbIH OL1iM
aynIbUIapblHa TaHAAY TOHAEPIIH Ti3iMi, OUTIM allylIBIHBIH TPASKTOPHACHIH UKEM/I1 XKOHE TAYEJICi3 TypJe aHbIKTayFa MYMKIHIIK Oepei. DICKTUBTI TOHAEP
katayorsl 6B05088(5)-KommnbroTepiik (husnka jxoHe poOOTOTeXHHUKA OUTiM Oepy OaFaapiaMachiHbiH O0apiiblK OKY TPAaeKTOPHSCHIH eckepei. 6B0S088(5)-
KommeroTepitik ¢pusnka sxoHe poboToTeXHHKa OitiM Oepy Oarmapiamachkl OOMBIHIIA 3JIEKTHUBTI IISHAEP, IPEPEKBU3UTTEP, IIOCTPEKBUUTTED, TOHIIEP, MOLYIIBICD,

TATDT TRATTAN TIITT AMATAAATT T AFATT AFADRYITITT I/ ANA AT TITATT

Karanor sneKTHBHBIX JTUCLUILIMH MIPEACTaBiseT coO0il IepedeHb QUCLUIUINH, BXOJAINX B KOMIIOHEHT 110 BBIOOPY A1 00ydaromuxcst 00pa3oBaTeIbHON
nporpammbl 6B05088(5)-KommbrorepHas pusuka u podororexuuka 2025-2026 rona o0ydeHus, [uisi CO3IaHUSI BO3SMOXHOCTH THOKOTO U CaMOCTOSITEIBHOTO
BCECTOPOHHET0 ONpeeNieHns TPaeKTOpuH 00ydeHus cTyieHTa. KaTaior 3JeKTUBHBIX JUCLMIUIMH YUUTBIBAeT Bce 00pa3oBaTeIbHbIE TPACKTOPUU
oOpazoBarensHOU nporpammbl 6B05088(5)-KomnbrorepHas ¢pusuka u podoToTEXHUKA. B KaTanore 3MeKTUBHBIX AUCIUILIMH OTPaXKEHBI TPEPEKBU3UTHI,
MOCTPEKBHU3HTHL, 1€ U KPATKOE COJIEpIKaHHUEe AUCIMILUINH, MOTYJIsl, BEIpabaThiBaeMble KOMITOTEHIIMH 110 00pa3oBareibHOM nmporpamme6B05088(5)-

The catalog of elective disciplines a list of disciplines that are included in the component of choice for education receivers of the education program 6B05088(5)-
Computer Physics and Robotics of 2025-2026, to create possibility of flexible and independent comprehensive determination of the student's trajectory. The
catalog of elective disciplines takes into account all educational trajectories of in education program 6B05088(5)-Computer Physics and Robotics. In the catalog
of the disciplines, prerequisites, post-requisites, purpose and summary of disciplines, modules, competences developed in the education program 6B05088(5)-
Computer Physics and Robotics are reflected.

Kymeic 6epymrinep: Hypmyxan6erosa I'. K - KazTil Damu XXIIC nupekropst , MeipzacanueBa A.C -Onrycrik Kazakcran ryMaHUTapIIbIK-9KOHOMUKAJIBIK
KoJuIe/DK AupekTopbl, YTereHoB ML.K. - M.YTebaeB atbinaarst XKoraper XKana TexHONMOTHsIIAp KOJUIEIK TUPEKTOPBI.

Paboranarens: Hypmyxan6erosa I'. K - Tupexkrop TOO KazTil Damu , Meip3acanueBa A.C.-[{upexrop FOxHo-Kazaxcranckuii ryMaHUTapHO-9KOHOMHYECKHUIA
koiuiemka , YrereHoB MK - Jlupekrtop Beicuiero kosuiemxka Hobix TexHonornii um. M.Yrebaesa .

Employers: Nurmukhanbetova G.K- Director limited partnership KazTil Damu , Mirzasalieva A.S.- Director of the South Kazakhstan College of Humanities and
Economics, Utegenov M.K. - Director of the Higher College of New Technologies named after M.Utebayev



"Undopmarnka" xadeapachHbIH OTBHIPBICHIHIA TAIKBIIAHBI Kapainsl (Ne 6 xarrama, 20 12 2024 x.)
PaccmotpeHo u 00cyxaeHo Ha 3acenanuu kadenpsl "MuapopmaTuka” (mpotokoa Ne 6 ot 20 12 2024r.)
Considered and discussed at the meeting of the Department Computer Science (minutes No 6 , 20 12 2024 y.)

"YKapaTbuibicTaHy FRUIBIMAAP KOHE MEAaroruKachl" )KOFapbl MEKTeOIHIH OicTeMENiK KOMACCHSCHIHBIH OTHIPBICHIH/IA TAKbIIAHbIN Kapanasl (Ne 7 xarrama, 22 02 2024

x.)
PaccmotpeHo 1 00cyk1eHO Ha 3aceaHnd MeTouueckoii KoMuccHuu Boiciiei mkoisl "EcrecTBeHHO-HayuHO-TIerarornueckoit” (mporokon Ne 7 or22 02 2025rt.)

Considered and discussed at the meeting of Methodological Commission of the higher school "Naturally scientific-pedagogical” (minutes Ne 7 , 22 02 2025y.)

M.Oye3o0B ateigarsl OKY oky-onmicTemenik keHeci merniMiMer Oekitinred (Ne_ 4 xarrama, 22 02 2025 xk.)

YTBepxnaeHo pemieneM YueoHo-meroauaeckoro Cosera FOKY um. M.AyazoBa (mporokon Ne 4~ ot 22 02 2025T1.)
Approved by the decision of the Educational-methodical Council SKU named after M.Auezov (minutes Ne 4 ,22 02 2025y.)

M.Oye3o0B atbiHgarsl OHTycTik Kasakcran yHuBepcuteTi KoMMeEpUIUSsIIBIK eMec akIMOHepIIiK KoFaMbl, 2025 x.
Hexommepueckoe akimonepHoe obmiectBo HOxHo-Kazaxcranckuii yHuBepcurer uM.M.Aya30Ba, 2025 .
Non-profit Limited Company M.Auezov South Kazakhstan University , 2025 y.
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TIpepeRBHSHTTep: KasakeTai it | MAKCAToE: KOraN 105y BHSIH SKOHONHKLIEIK 301UILLIHIT APH A2 OV THA KAENET | BLIME KOFANWIK OHAIpICTiR KBGNET €1y SAASUIBIKTAPBIA, TaHy AACTEPINEH
asipri savan Tapis, ery sesepi Ty pas iniv i . wektey i pecy perap i rery P
warzainva & 2 Kabinerri
Y Jceemmepin kapacTupy; KP- s |rwivisirin, , aiiakrapia cazanaps|
Tep: pie YITTBIK Kok aneix o dinapii Giny i
Kk xare ac ep i i Kasaxeran weriari epeenepin,
HCHXOROTACHHH Heriepi | KVMCTIN, CONTAIK KONONIKAIS PeTTeY T Herii micaniapn anmikTay y KOHE OTAPIH KORINIHK
ot savbiry powcacy, G i, P
uny . eke KyyRMKTUK cama [yl .
ek kyxsikrik vozesmerTi aprripy, Kasakeran e apeker ety
ewaexeri meTiaaipy araits verisre any. B ic wyaiine  Kaker.
Korawasxane aene |Jwowyieane | KOO [EK210| M oo Korse i cspacis prine, Skomon v v, [DSSIAD Nk SDOKETISPAI KYKHKTHK Py Typrocsan aiay . ropvarioris |
aMyBIHBIR HETi3Aepi | KyKbiK KITK 9 : h T  Tyrmy Ouwripicrin nerisri . wep, BepiAreH ap TYPII KyKbIK Caa 1aphitia GaliaHbic Thi AYPhic
ammimasn s Kocitkepiik KaGirer ik, MeHmlik KOHOMMKATHK AoHe KYKHKTHK [konanyra, ap rypai i wesinze
areropus perinue. Ironovmkais ky P Hary panass wapy Rarauae
[Tay apaus orwripic. Axua soni wes xewerepi. Hapuk o e Typacpi. Bacere: orwipic
[yt ek Typrepi. Cyparsic ek ycwbic sasaph. Kacirkeprix o Ty KYKHTHK
N— ¢ upa ocesesep, kasipri savaiuars opwanapisl kotany Golisiua ikip Taac
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ornomenit s PecuyGrike Kasaxcran; GOpuiposaiuic 1 passiiie Y Ty €HTOB Y MEIH | rocy apernemmioro y mpaseitis i kpy 1 FOMIONOUIIL MEXaIIE BIINOACHETDIA
0 1 npana;
g J— "
Vvenns: Gakrop korky o
i 2 TAKKE 0CHOBHBIX (OPN PETY IHPORII HKOROMIKH. BOCIITaRIE
© . : o pery pr— i ' i
ucropis Kasaxcrana, r . csrry atom o pecny Smtke mo orpacaas, eepast xesTenuoCTH 1
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_ Counonorus i b Kaeerne i pasosoit faxtopos
obumeetsenoron | Irocucrevan EP anaviey ocromin noxazaenci
BK/KB 5| onn0assTs | 4 PeciyGke Kasaxeran. . o 12
dusmecroro npaso 2109 ¥ om0 SKorOMIKIE, 112 HEORATE COBLITI 1 ACHETRI ¢ TOMKN FpesuL
pasmirin O nsospactoit  [C 01 Kak cipepa Tpeave octionst  fogracrn y WY NETH OBDALATECH K HeOGXOTMEM
[r— oxonoNmki. TIOTpeGHOCTH Kak IDeATIOCHYIKS IPOIROACTRA. OCHORKHE (aKTOpH axran, » acii
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[ Cobernenmocrs xax sxonoviricexas w sopiwuricexas xareropus. Tpasonoe .
resesmm neeii maian;
pa— xosicrao. Tonapioe
Cyuanocts by niawmt aeher. Cy oo, pepHIAToRLOTBA, OprassmaONIG- BeteHe UKy CCili 0 TDAROBHM BOTPOCAN, 10 BOTDOCAN TDANEHHHA HOM B
panossi opus mpenpramaTeyeEA, Kiacompikaius Ty K1y pa Hytepen conpe e epHO, paROROTO KA PASTHIHX J0KY MRTOR
ps. PG, Kamas,
st opats b o, ANOPTIGAIL.. HHBECTHIN Kk HETOHIK
[manciposannus npommocTacimu omton. . Tpy omoe npano Pecry Gk Kaaxerar
o
[ Aim: The goal i to develop a system of knowledge about the economic laws of the [Knowledge: the laws of the functioning of social production and methods of cognition|
development of society and the problems of it effective functioning, to consider the  [and patterns of the functioning of cconomic sy stems:
principles and moiives of the economic behavior of a person in conditions of imited ihe main provisions of the Constitution of the Republic of Kazkhstan, the main
resources, to idenify the specifies of economic relations in the Republic of Kazakhstan, 0_{provisions of the current legislation of Kazakhstan, the sy stem of government bodies
form and develop skils for analy zing the status and trends of students -economic and the scope of their powers, the mechanism of interaction of substaniive and
development of the national and world economy, clarify the functions and boundaries of - |rocedural faw:
the efficiency of the market system. as well as overt forms of economic regulation. .
Prerequisites: Modern Y rhetsy s " & [ Abilities: analy ze the factors of competitiveness of market economy subjects, the
Education of Kazakh . formation of the world outlook of students, raising of e e ot on A
history ofKazakhstan, Social and {public and individual sense of justice and legal culture, acting as necessary conditions for » the socia situation in the country.
§ by indusiry. business and regions: calculate options for the effective use of
‘The Basis of So Political Studies the improvement of egal statehood in the Republic of Kazkhstan.” Content. The :
Ecosystemand |HSC/E| EL _ 8 [production factors: assess the dynamics of the main macroeconomic indicators of
and Physical L ¢ | 2100 5 0/0/30/45/7,5/7,5 | 4 Postrequisites: Philosophy, [cconomy as a sphere of social lfe subject basics needs of the economy as a prerequisite e yarional economy; analy ze events and actions from the point of view of the field | 12
aw or the production of basic factors of production:... abor, land, capital, and entrepreneurial [ .
Devolopment Fundamentals ofGeneral and | °" !¢ production of basic factors of production...labor, land, capital, and entrepr Hor legal regulation and be able to refer to the necessary normative acts, o be guided
abilty Propery as an cconomie and legal category of legal egulaion of the cconomy | (o 0L
Age psychology [subsistence farming. Commodity production. The essence and function of money. Y -
Esence andty pes ofthe marlet, Competidon: he coneept and fy pes, The w of supply [ SHII 1 Use in practice lnowldge for continuing educarion throughout fe;
and demand. The essence of entrepreneurship. The academic discipline ™ Fundamenials [¢onducting discussions on legalissues, on the application of norms in the modern
of Law ™ examines the issues of the main branches of aw (constitutional, administrative, [Period, legal analysis of various documents
civil criminal, ete.). which. on the one hand, give a general idea of the role of those o
other legal norms, and on the other hand they represent the necessary Knowledge to orient
ihemselves in solving the problems of accompany ing each person throughout his life. "The
study of the” Fundamentals of Law "allows you to correctly assess vital situations. The
Lo of the Renublic of Kalhtan & Flabor 1
Tpepexasirrep: Marewarika, | MAKEATBE: KAPALUILIK 21-ayKATKa KTy YUIIH MAHLI316! GOBIIT [Bisivi: cociniepais Kmver new Kexe Kapkeiel GacKapy yulin Herir Kap
Hngopmarika (exren), TaGbLTaTH Keke KoHe KapKbLTHIK seprrey. p Giny:
Hocrpersrrep: Browsein | Massyisi: Kapia wocuapnay wone ke waiiiri: Kap AU Kay INCTSIIKTI ECKepe OTHPHIN, KAPABUIHK 371-aY KATKA KOT
rexnomorap neriasepi | KIMCISIIr, ARIIIS THA] ACqMCay 111 K9Me Ynesyteyint Heriari sy ancanaa xere KapKkiHs GACKapY YA 9D TYPII KapH KYPAAIApHI
A P koana Giny
anicrepi Men Tacinzepi. JKeke KapKbLIBIK 1bl KOPFay KoHE
<P pos P P PECYPETIpAL! KOpray Lak abicis: - kociOi wite Trepa, eKe Aay MIIETTEDiN KaME KIPKBLINK 3
BecTHIIAY. IKEKE KADKBIHBIH DOTi MCH MAHBI3hI, OHBI KapKbUIb i
s nay. KapKbIHbIR POiTi MCH Mab! L Kap; K Jay kartst weiny e aprypi twdpis Kypaapas najianany aruiapsi
xon Komeren kymonzi erepren
KapIKbLTHIK aKnapaTTi cysriney. Kayankepuinixti o3 Getine Gackapyra ir o
Kacinkepai aaie : i 5
Korawasik xane feie KN/ | kKs2 BIHTAIAHIDY KOHE TYTHIHYUIBIHbI OHTAILIL KADKBLTBIK xabieri;
| sapmsu 5| onn0assTs | 4 i " ¢ e " 12
[———— ® | 100 KaciGi Marican Kypy Kesiiyle CayaTThi KapbUIBIK WeIliiep KaGhuay.
cayarTIHK




Tpepexsusuts: Maremariia,
Hupopmarixa (mrosbiias),
Toctpexsu3nTsi: OcHOBH
rexHo0THH GroKueiin

Tleith: iysieriie THIHBIX 1 CeMGHHBIX (HIAHCOREIX PECYDCOB, KOTOPHIE

[Sarms: anars Gasosiie XapaKTepHCTHKIL H PHCKI OCHOBIEX (U HCOBS.

MMEIOT pelmiaioiee SHaseHie U1
Grarononysim.

Ci e

OCHOBHbIC MCTOBI I IpHeMs! Beeri ddeKTIBHOI TPATkI 1 HKOHOMIII
(uharicoB. 3AULITa 1 MHBECTHPOBAIE COBCTREHHBIX (HHAHCOBBIX

s yrpasiern

[prsancas;
[Vaenust: yuers

uanconx s

¢ yueTom dumarconoii GesomacHocT
Hamkiiin: B1a 1ceT HaBHKQMI HCTIOTHI0BAT PASTINHKE IWPOBHE CPEICTRA IpH

pecypeos. Porib i 3HaseHiE TAHBIX (HHAHCOB, X PRT S - s, s
Ocros Tpeanpummvarens ii MHOKCCTBY o BaAzeTH OMpeIETTE
o6uecTaenHOo 1 ermoxit oo | pran CoMHITEB O (iHarcOBOT MHopVaIeit. CTiMyTB K y e wieii v pawkax
5| 001304575075 o 5 i i 12
u3nieckoro (punancosas KB 109 CAMOCTOATELHOMY "
TIpHAATHE PAMOTHELX
passiTis rpavoTHoCTH * P
peterit mpn Kaphep.
Prerequisites: mathemtics, Purpose: The purpose of the discipline is to study personal and fmily |Knowledge: know the basic d risks of the main financial instrumen
computer science (school), financial resources, which are critical to achieving financial well-being.  [for business and personal finance management;
Postrequisites: Fundamentals of | Content: Contents of the discipline. Financial planning and consumer [ Abilty: be abl 10 use a variety of financial insruments o manage personal finances
blockchain teshnology sakty. Basic methods and techniques fr efctive spending and saving inorder 10 achieve financial well-being, taking into account financial security
money. Protecting and investing your own Snancial resources, The role |31 1e ha he sl o se various diga ol i soing profesional s, personal
. o o [development tasks and financial well-being
and significance of personal finance, its capabilities for achieving financial | *
[Competence: the abilty o determine the investment atractiveness of a business idea
stability. Filtering out a lot of dubious financial information. Incentives |’ N . .
! ¢ h 5 of commercial ideas within the scope of his professional activity ;
for independent management of responsibilities and optimal financial
The Basis ofSocial | Entreprencurship | ey o) capabilities ofthe consumer. Making smart financial decisions when
and Physical and fnancial || 5| 001304575075 building a profssional career 12
Devolopment literacy
Tpepexsusurrep: Kasax ‘Makeathi: Kasak XaTKsibin yibi aksiiibl A KynanGacsteii enipi vei Biaini: AGaii aneymertiK Mawin,
aneGmeri (vexren), AxniaparTaiie | msirapyamsnsirs ane M.Oyesonri "AGai &o0st" posar anonesce: Geiisteatiri wer KopKewtirii axwpaTa anas
i 6ip aap MaryMar Gepy apKeuTsl Biaikriniri: AGaiitany Goiisimma AGail IbIH & BIPIAPBIH, OMATAPHIH,
rexwosormnap ¢ Giainin y y. AGail p DiHiH MABIACH! AeTE Merref
Tep: ip: pi KIHE KOpKeM ik | Jlaranicei: AGait ubirapmarapsinsin oMipenirin ycineni. Kone
Ginim Ge ia Taniay Kypri3in, OHbIH Ta inyai Makcar iinapaa aF IBUTApED
Koramasik & ane fete Aba 24 Ay HYP " PEHIPEK YHLTY I Male: Aarauiap! -
Aaiirany | BIVTK 3| 1500015457575 ereni 15
AaMY BB HeTi DT 1401
Masmynei: AGaitzisin oMipi Men mbirapMansUibrsL AGaii whirapmananbin
epeKIIeIiri, MaHBI3BL, Ky HABLTBIF! A Gaii AKbIH/BIFBIHBIN ATFAIIKE Ke3eHi
AYAaPMATADHI TI0IMATADH. Kapa co3epi . AGaliTany TapHXHHbI KATHITACY b,
Adaii anamre @ a . AGaiibm
ipry ‘aBaiign TaGurat mupiKacst. AGaiisim "Tonbik atay”
imiaei. AGaifTany rhUTbIMb e OB AaMyhL, AGaiLtbL TalbMbL
Hean: Lensio ocsocnis smrsercs 3WANMS: SHATH W YMCTh BABIATH CBOCOOPAIHE THOPUCCTHO
wa Baywa): A KynauGacna ero oBuiecTaentioe auaseinne, 3TeTIECKyIo, WAciino-
- weit 1 ocHoBHBI omcanns Haykn 1I0IHABATEBHYIO N BOCIITATEBHY 0 UCHHOCTI
TpepeKBmInTEE: Kazsaxckas
- eundpuky 1 Vemns: yne LI H METOA YIDABICHIS PHITKON
uTepatypa (mkoabHas) , N
npone ¥ 1pyaa, peGosanis " TpynOBEX
Ocnosu 195, pecypeos, nx it noaroToBKe 1
KOMMYHUKIHONRbIE TeXHOAOTHI . N
ofmecraenora n Aba - 3HATD BEAY UHE HATIDABIICHIS THTEPATY POBENIECKOTi HaY K Habuin: HaBhIKH W YO s
AGachenenne  |BIVKB 3| 150001545/75/75 Toerpexsmnri: Hukmosusnoe | - = 5 N . i AGS 15
pusmeckoro 1401 - pasi " KanpoBBiil cocTaB pOMIBEAENHii AGas npeemcTeIIyI0
passHTHA oGpasosani CITyuan THTEpaTYPHBIX ARTCHHI CBAI3E €r0 C JINTEPATY PHEIM MPOLECCOM KA3XCKOTO CPe/IHenekonss i | 8.
- SHATH OCHOBIHIE METO A H3Y YCHIA THTEPATYPHOTO MpOlecea
- mazets p npresanin
npomssenennii A KynanGaesa
Conepaanme: Kiusun n sopucerso AGas KynanGaesa. AGait KynanGacn —
‘BenHRHii Ka3axckiii 1057, M.O.Ay230B 0 TPEX HCTOMHMKAX HIEiiH0-
Prerequisites: Kazakh literature | Purpose: The purpose ofmastering the discipline is to achieve the fllowing | Knowledge: - to be able to identify the originality of A Kunanbayev's
(school), Information and learning outcomes (to focus on the taxonomy ofBloom) work with its social significance, aesthetic, ideological and educational
C - master 2y and values
Postrequisites: Inclusive Abacy Abilities: principles and methods or managing the labor market,
Educations -t0 leam the specifics and regularities ofthe literary process that determines | requirements for the formation and use oflabor resources, their training
‘The Basis ofSocial BDJ/E |Aba ofKazakh 19th century. and retraining;
and Physical Abayus study ¢ |01 3 15/0/15/45/7,5/7,5 -know the leading areas ofliterary science Skills: to learn the specifics, features, genre composition of Abai's works, [ 15
Devolopment - to distinguish between the main regularities, typical phenomena and his successive connection with the literary process ofthe Kazakh Middle
transitional cases ofliterary phenomena Ages and the 18th century.
- know the basic methods ofstudying the literary process
- to master various techniques ofinterpreting A. Kunanbayev's works ofart
Content: Life and work of Abai Kunanbaev. Abai Kunanbayev is a great
Kazalh noet MO dasist
Tlpepexpmsnrrep: Kaak Maxearhi: Ka3ak XaKstHbin y1b1 akpiis: M.OYe30BThIH 0Mipi MeH [ Ltz FBUTBINIBI MY BIHBIE TADIIXSI AOHE MY bi.
ateGmeri (MekTen), AKnapaTThik- Myxtap Kapa cosepinin Y owipi wei WL
epeIL IO WIAPMAIAPH;
oMMy HHKUIAANK Kaite KopKeM ay aPMATAPHINGIIL i1lKi TAGHFATHING TGy AYPrisit, Oibiky pen A . —
- namana »
TexnonornATap Tansivbina Tepenipex yriay i Makeat erexi. Myxrap oky1apsi noni SoAIA | et
Tep: priey aneGuerepin isectipy; MAyesostin iicibiric Golfbtiuia rhuB-EpITEY pi e
Korawasik xane e Mukh 5 o T . e oo 6 . ?
Myxraprany BITK 3| 1500151457575 Gisin Gepy tepGec ks Giny KaGiserin xamiry M ByesonTi Ay bickin Tatay Moy o Giny savsrry. MOyesostin | 15
K@y b Herizepi 1401 X M wone
Masmynei: Myxrap/asis oMipi Men msiFapMansisist. Myxrap oy
UIKFAPMATANbIH CPEKICITIT], MARbISH, Ky Wb b MyXTap akpimabirsipn |70
s [ Lakabicss: namaep Gofisnn rutin-sepriey Kaierin

anraus kesert
Myxrap

TapHNIHBIT

MY XTADTaHY FBUIBIMBLAOHE OB Ny Bt MyXTap bt 5CTeTHKATBIK TaHBINb.

 Maxapa seprrey. sesepin 3 Gerinme yiipeny

ane naiinanany wywwiwtiri




TpepexsusuTR: Kasaxcas Hean: Leanio ocsocins smiseTes [3uannn: ncrop e pasaui iy ki vy
nirrepatypa (uonsinas) a Baysa): -ocnacnacr ocionibie 1a T ki 1 THOpECKO AeaTesHOCTH My XTapa
Hiopmauionio- - el 1 OcHOBHEMI omucars Hayi .
-bopyipy €T OITIN 0 SHaCHI 1 PO Hay Kt Y XTAPTAHY B KasaxcK
TexHos0T I - buky 1 [nrepary pe;
npoecca, Y ii [V stemms: mposozrs, nonciciay - HeC e A0BATE KO TEpATY it O
Ocrop . TPOsOR Y a paTyp
s Mukh oGpazosanis urreparyput 19 5. - 3narh Benyme pr— Pasmimars, cnocod
obuectaentoro i u . .
Myxraposeacime  |BJVKB 15/0/15/45/7.,5/7.5 HayKIH; - PASIHYATE OCHOBHKC SAKOHOMCPHOCTI, THIHUHKIC ARICHIA TPy 16 M.Ay 73083, AWIINGHPORATS THOPECTRO M.AY35083; HONCK W HCITOTIONAINE | 1 5
usmecroro 1401 " hopviatu o kit 1 hopicerie M. Ay 1i0ma: GQopAIpORIHIE BRINOOT OB
pary - 3math o MeToztH
passTg ey 1Dy v n KomEKTHON;
fponeecd: - fprevaNt Hanin: crocohoci Hay o
y Myxrapa; e wmmme MeHie sy uaTh i
Conepaanune: Kunsin n r0piectao Myxrapa. M.O.Ay2308 - nemminii ocronssie npoSens wy xTaposeere.
xanaxexuii oo, C MosozEKH
crmxoTBopenis JIupiKa 10GHH it ApyKGi Myxrapa. diaocodekas
Prerequisites: Kazakh literature | Purpose: The purpose ofmastering the discipline is to achieve the following ~|Knowledge: the history of the formation and development of science muhtar studics
(school), Information and learning outcomes (to focus on the taxonomy ofBloom): |-has the main dates of life and creative activity of Mukhtar Auezov; depth prose
" mster nd [works of the writer:
< -forms the concept of the importance and role of science mukhtartan in Kazakh
Postrequisites: Inclusive Mukhtar ieraure;
Educations - to leam the specifics and regularities ofthe literary process that determines | piltiess o search for scientific rescarch lierature on discipline Mukhtar studies; To
The Basis ofSocial BO/E | Mukh h lity ofKazakh 19th century. develop the abilty to independently read the worls of M. Auezov, Analyz the work
and Physical - Mukhtarus stwdy |5 | 15/0/15/45/7.,5/7.5 - know the leading aress ofliterary seience of M. Aueznv: search and use of information about the life and workof M. Auezov: | 15
Devolopment - to distinguish between the main regularities, typical phenomena and formation of therelationship between groups and the team:
Skl formation of the ability of scientifc research analysis on discipline muhtar
transitional cases ofliterary phenomena
studies; the ability 10 independently learn and use the main problems of mahiar
- know the basic methods ofstudying the literary process ctudies.
- to master various techniques ofinterpreting Mukhtar's works ofart
Content: Lift and work ofMukhtar. Mukhtar is a great Kazakh poet. Lyrics of|
dedicated to vouth | Lisikaaflove and
Tpepexsusurrep: Kasakcran | Makeath: Al-Sana peotpun, Bl Kacaw AHTANACH MeR TapINL Al SeprTey Aepiin et
Tapuxsi, Mazennerrany xone HKACAH/Tb! HHTEILIEKT KyPAIL1aphi MeH aticTepin Kame » Taburu Tinai eraey opy.
ncuxonoris Giatiwi maiixanaiy canackiita Ky3HpeTTiAIKTEA] KATHITACTSY pofororexiuika, capamavak ayiesep xate ¥.6.). Al rypacpi a1ci (rap) All
¥ [SIpETILIIIEP Y. iy Gaams) AH, cynep mimennex. AH Qiiocodinabik xane rikatbik
Tocrpexsisurrep: Pt | Maswynb: Kacaras: miresaextie (AL) kipiere. TIpaTiiabik 1arAbaap Mot [ocnexrisept,
sepTTeyep Mer KOGaTapH Aabrry: Al KoTAaNY; YaAKer Tis TBACPNEN | Hiemainii: Fearizi 6ip Tancupya i cafikec MANMILIL OKWTY aATODITAN
Gackapy aeis neriri yranapss | (LLM)AyMbic icTey: KOACh3 X aCabI HHTENIEKT MIAT(GOPMATADHIN rartay. Zlepescrepai vaunmau okurry a safisnuiay (rasay, aaum aza oy,
Nen nporeetepi nalianaHy; FCHEPATHBTI Kacal bt MHTCIICKT KyDAIAGPH; KeckiHi Tany; Y ¥ Yarisit onivuiiris
Korawmamoxone aene |7 - oG i ontey (NLP); Al kowerivien aepexrepi misyanmsamrsnay, | |02718Y AOHe OTARIARISDY. Laruicess Jepestepen xyie (xiay. Taaa
[F— BI/TK 15/0/15/45/7.5/7.5 o Al ot AL rasutay). Hcnepiest yprizy one worikesepai Garanay . Al aropimyuiepin 12
ey erisaepi | L 08 prypai caazapaa Al Kontany Typaisi Tycinixke ue Goay; Al-sana enrisy yuin Py thon ko asy. Jlepextepai nisy amcaumiay. T bk KyMbic
P! GaraapAaMACHIBIR TOCLAEPiH HHTErpauHsIay apKbuTs Al aneyerin amy. g Kacans
osicrepin ryciny wewy yuin Al 22 sana Gy
op rypri Al sy,
[Kacarast mireauiext yiienepin osipiey ome ewrisy MywKinir. Al cazachiuza
i kociOn avy ra Jalisin Gony . AT KOIQHGAIOAINAIN STHKAIHK CaIApAIN
ryciny




Tpepexsmsnrue: Heropis Tean: b oGractn T wctopn wnenexra. Octosiic
Kasa - p ji 8 M (vatisoe oBy uenie, 06pagotka ccrectsenmorol
sperme, . wereprine ). Toma
& ALS: - "
cyserou pamuul Al-Sana. M caaGuii (y scwii) I, s (oGuuii) I, cy neprsremnext nocodekie 1
Ocuosme [ wireanext (). Passimine e acrerri Ml
HOHATHS H IPOUECCH YPABICHIA | HPAKTHYECKIX HABLIKOB 1 yMeHHit: IPUMEHSTS nHCTpyMenTst HH; paBoTaTh ¢ |Venns: BGop HOAXOMALICTO a1ropHTMA MALIHIOIO 0By HeHIN A% KOHKPETHOT
HayUHBIMH HCCTCAOBAHIAMI H | GOMBUINMH A36IKOBBIMH MoACAMH (LLM); HeMonB308aTh MAATGOPMBE saau. oaroroska 1 A G (ouncrra,
. [Feature engineering). OBy serme woxeaeli vammoro o6y e, Oneta it
npockTamit HCKYCCTRENHOTO HHTEIIEKTA Ge3 KO HHCTDY MCHT TCHEPATHBIOTO .
Ocroms " . ormrmanams npormsoresioct wozesei
5 OcHost 50220 oopadorat Hasbiion: PaGora ¢ namssnin (cGop, osneria, anans). Tposeierine KeriepumerTon,
OOWECTBRHNOTOW | enor0 | BIUKB 1S/0/15/45/7.5/7.5 cctecracenmoro azsika (NLP); miayanisanm zamssn ¢ mowoisio . MNeTs | oera pesy auraron. Hamicare ko wa Python u1x peasumaium aaropiryion 1s
dumiceroro [ Wit wp Y [ ———
passiTHA ¥ sepes nwrerpauio noxxoos nporpamse Al-Sana. KCovmeremiumm: TTOMANQHHE OCHOBHBX IDHHLIION H METO0B HCKY CTBEHHOTO
nrrcauiexra. CriocoSoer tpinensts meto.1s MH 414 petlesins IparTimicein
731, CrocOGiH0G T LTI TpeIINY WIECTAA 1 HEAOCTATH DA VIUILIX NETOT0R
[MH. CriocoGHocTs: HCTEMbI HCKY
e niexra. TOTOBHOCTE K 1I0CTORHHOMY 1DOQECCHONAILHOMY PASBHTIO B
ofnactn HH. Ocowanne miicerans mocaeeTaui npiserena HIL
ory of Objective: to develop competencies in the use ofknowledge and practical Knowledge: Definition and History of Artificial Intelligence. The main directions of
Kazakhstan, Cultural Studies and |application ofartificial intelligence tools and methods, taking into account  [research in Al (machine learning, natural language processing, computer vision,
robotics, expert sy siems, etc.). Ty pe of Al: weak (narrow) AL strong (general) Al
Psychology the priorities ofthe Al-Sana program
. superintelligence. Philosophical and cthical aspects of AL
Posts ites B: Ce t: Content: o arti 1] (Al 1] tical .
strequisitesBasic Concepts ontent 0 artihicial ) Ofpractical {y piities: Selection of a suitable machine learning algorithm for a specific task Data
and Processes ofResearch and | skills and abilities: apply Al tools; work with large language models (LLM); |oreparation for machine learning (cleaning, preprocessing, Feature engincering).
Project Management use codeless artificial intelligence platforms: generative artificial intelligence |Training of machine learning models. Evaluation and optimization of productivity
tools; image recognition; natural language processing (NLPY; data [models. Skils: Work with data (collection, cleaning, analysis). Conducting
The Basis ofSocial | Basics of visualization using AL Have an idea ofthe use of Al in various fields; reveal ~|SXperiments and evaluating resulis. Writing code in Py thon for implementation of Al
. ) Atifcial BD/E |BAI 1SI0/15/45/7.5/7.5 " oAl through th e ALS. s, [/ 120Ttms. Data visualiztion. Worlkin  team (for group projects) s
and Physical rtifics c |23 e the potential of Al through the integration ofthe Al-Sana programapproaches. | e ence: Understanding of basic principles and methods of artificial
Devolopment | Intelligence inellgence. Abiliy to apply Al methods to sofve practical problems. The abily to
evaluate the advantages and disadvantages of different Al methods. Ability to
[develop and implement artificial intelligence sy stems. Readiness for continuous
professional development i the field of IT. Awareness of ecal consequences I
Tpepexsmsnrrep: Kasakcran | Makcarsi: Ch0aiiiac & eMKoD/HKI KADCH AYHHETAIBIAM, Ty IFanbii Gepik | Bitiv: cLiGaiiiac ACNKOPIMIKKA KIPGbI Cata HaHe CHIGAILING KCMKOPILKKA Kipeti
Tapixe, Kane miGaiina wosehmer o L Kasipri
newxonorus Kapcet Ky: OpHBIKTH! cuoamac P N P PP e
i icesuabiri: Tyaraint cLGaiLTac XeNKOIKKY KaPCL MOACIICT TYpIACLIAI
p: Maswymei: i encepy, cuGaii Kapest . P
seprreynep men moSanapn neriazepin |yrrri neriviepi Ty pars,
CuiBaiinac y s Heriari yraaps CuiGai chiGaitiac Typaist
conte o N - osinerrepsi verepes
Koramasik Ak ane JieHe | xemxopabikka IR SShKM 15/0/15/45/7,5/7.5 MeH nponectepi Cribaii; Ky |, cibaitnac o e asasstn sorapas opast s, Kysoskrass, casen e Gack 15
I a0 STMRBCHIAT aMrep X TYDrAS 625 Tap1y. CoOAANAC KOMODTRE |,y visins ot menopmusa xupoes g Giny xainerin
nerisaepi/ KAPCEI iC-KIMBLT YIIIiH KAk eTTi urepy. Ct
xapent wacay. CuiGaiinac wapent i KIDTE, AOCTYPICP, COTTap, HOpMAIApEA HeriIeATeH
HACHXATTAY, 3ARBUTBIK, 3AHFA KYPMET HesTapsin Tapaty. ChiGaiinac 210y Me TTik-37 HKATHIK KYHABLTHIKTAPIBI MRTCPY AIHE OTAPFA O3IHIK KOCiOH
Tycinyre, onbin aneymerTik Gty KaGiter ¢
: avy crypai
WHIFHIAGD b CCIHYTE, 03 YCTANBMMH AMCIT] KOpFali GLAYTe, ChOalNAc |,y verriv maraiinapia sy crell Giny Kadureri
Tpepexsmsutsi: Heropus ean: npouHBIX [Buanus: © Taxmin Kak . ]
Kasaxcraia, KyAbTyponoris i | HDABCTRCHHBIX OCHOB M4 HOCTH, nom, HaBbiKoB KY 1LY pa, NGy T, GOPMALITO O KoppY LB Kak
o nonezenns.
e st POl CeMI B HOGIIITANIIN YEIOREKA ¢ 1O SPCHI BHTHKOPDY HILIOWHOTE
TocTpexBisnTsi OCHOBHEIC Conepacanme: [1peoaoertie MPABOBOXO MU, GOPNHPOBINNE OCHOB Lo cuomax artisoppy ool ky b7y i
TOHSTI 1 MPOLECCH YIpAIEHIIA | 1PABOBOFi Ky TBTY bl 00YHAIOUINCS, B CheDe AHTHKOPPY NIOHHOTO. oy wacr i »
Ocros waysmbnn " o otHomenms K [sapySemiux crpanax. Hanuau: gopunpy ex
Ocrosut uenonexa OCHOBE BHICOKOIT
oBmecraennoro 1 o [oaka ) npoextanit noncenis,
antuxoppynuonn | BVKB 15/0/15/45/75/7,5 " [ipancesmioi, npasono, momrimecKoli 1 Apy s Ky A5TY. 15
(usmecxoro 208 KOPPY MUHOHHOR MOPaIH, FTHH. OCBOCHHE HABHKOB, HEOGXOAMNBX A1 ©
oft kymiTyput " p enocobocts uemocTAN,
PAsBHTHA Koppymuit. cranzapra MHEHHH, TPAUILIHAX, OOHMARX, HOPMAX i
TIOBE/ICHHS. upeit CA Ha HiHX i i 0
3AKOHHOCTH, YK CHis K 3akony. JI Ha noHHManKe i Kasaxcrana, suath Tewientu
npupost noTeps ot e it e B ALY
T —
YMEHIE pryMCHTHDOBANHO JALILATS CBOI0 NOTHILIO, HCKATS MyTH
npeoso e nposBACHIIi KOPpY LI




Prerequisites: History of Purpose: Formation ofan anti-corruption worldview, strong moral acquainted wilh » a
Kazakhstan, Cultural Studies and | undations ofa ality. civic position, stable skills ofanti-corrupt culure, get modern phenomenon
and s historical roars,
Psychology behavior.
Y ) [ Ability: The role of the family in the education of  person in terms of anti-
Postrequisites Basic Concepts | Content: Overcoming legal niilism frmation ofthe basics ofstudents'legal [_oion e, on the nationa foundations of an anii-corruption culture,
and Processes ofResearch and | culture in the field ofanti-corruption legislation. Formation ofa conscious  |receives inf bout the formation of an in foreign
s counties Shills:forms the
he Basis ofSocial | Foundations of Project Management perception/attitude towards corruption. Moral rejection ofcorrupt be haviour,
BD/E |FAC22 corrupt morality and ethies. Development ofskills necessary to fight abilty of a person to resist corruption on the basis of high moral,legal,polical and
and Physical | Anticormupsion 3| 15015457575 | 3 - . 15
c o8 corruption. Development ofanti-corruption standards ofconduct. other cultures Competence:the abiy to possoss socil and
Devolopment Culture P & ethical values based on public opinion, traditions, customs, norms and to be guided by
Anticomuption propaganda, dissemination oflawfulness and respect ©rthe y,ep, iy their professional activitis: know the culures of the peoples of Kazakhsan
law. Activities aimed at rencss of - [and observe he e legal sy stem and.
social damage caused by its manistation, ability to defend one's position [legislation of Kazakhstan, know the trends of social development of society;be able to
adequately navigate in various social situations;
with arguments, secking ways to overcome manifstation ofcorruption.
BLIKTLIIK WEHBEPIHEH WBIFATHIH KOCHIMUIA MOAY.IBAEP / IONOJIHHTEILHBIE MOJIY.TH, BLIXO/SIUUE 3A PAMKH KBJIAM®UKALHH /ADDITIONAL MODULES BEYOND THE QUALIFICATION FRAMEWORK
Tpepexnmamnrrep: raar iz (1-2 | MaKea Thi: GO1UaK MAMAIIAP A MATINHEH KUK CTTI AKIAPATTH 1Y, OHb OKY- S
Kype) KaciGi KapHIM-1 yeinaipy Marinnen 6 KasaKu: acupy, anriveey ,
onriverecy, coiireyre xatbicy. 01 oftsm aoeseii Gy KaGierisin Gony b
TocrpeBesiTTep: OMAIpICTIK | KKETTi AKTAATTH A1y, 01l OKY-KACIGH KABIM-KATHHACTA TYCiHipy - "
icesunsiri: KociGine G01aHbeT s HIFaH KasaK THIIET] COBiK KOPISL KYMBC
F— KK(©) npaKTiiG A8 1B IR AAMTAE. KApLM-KATIAHACTIN MOKCATTDE! MEH X araa opisiza nafa 1aksn, 03 aNaHINILN KaTHCTH OF-TKIpiH HAKT b, AWK KETXERY
Kowmymnras xane BIK i . kaciOn genreiie Gait " o .
y (ope Tinif o 5 | oonossss | s s i ks i ic-xarssapunan i amacrana- ||
aene vonenieri LN I cayaTTH Kypy KaGieTTEpin AaMBITaTb. KaciGH KADBIM-KATHNAC CATACHIIA  |aKNapATTbK KYKQTTap-TyCIHIKTENE, NOTIALIEME, AHMKTANA, KHOMMCTTI XATTApIs!
opic (kasaK) Tininze coiiney TapTiGi Gar1apnamackin Kypy npouecinie it
orupun cayarrus asyra roaTpy a, ©.6.) Koty Aarics
i ipenisiriKocis wane Kor [rrp—
Maswynes: Gistin Gepy Mavanaapusi kasak tiaineri aneGmernenxysme | oo st
Kacay b, MEKTEITKe AGHiNTi OKTY A aHe TIPOHEIIeY 1€ KOAANATHN
Tipepersusirie: Kasaxciorh swic | lean: y SICHCHIA M5 [ BHANNE: SHATIG TCpMIHOR 1 HOMAT | COGTE Hay K KISINCKON A3HIKE; Y MM
(1-2 rypo). rexcra i e J—— [peastinonsma 1Ky oSueHIA 1 KaxCKOM A38IKE 8 HpOdeCCHONAIbOTE
S [reateannocTa, y vetmte romopir, ronoprTs., y acTaoNAT B pevn,
apry wemipona cror Touxy pern
Tpodeceonansis . m npakTHka o B e cronaproro samaca v cobpasoro »
Kommynmkams | ii kasaxckuii BV ®) oGmiennn. PasBuBaeT cocoGHOCTE YCTAHABTHBATL KOHTAKTEI Ha saBncimocTH or npodeccim, Ha paGotiem MecTe, YETKOE, HETKOE NPEICTARICHNE O
rsweckan kyasrypa |(pyconin mad | BK | LY 3| V0BRSS 3 NIPO(IeCCHONANEHOM yPOBHE, TPANOTHO CTPONTE KOMMY HHKALULI, HEX0A w3 [¢80cit mpothecein; "
2201 et iy an oGucis. TTpHBIRIET CrIocoGHOCTH K THOpHCETSY, Hamiin: y et IpINEITS IOeCCHoNabiy 1o MiChNEHIY 0 Gopuy Kizaxckoro
31K (B0 21 CUPABOHO-HIBOPNALIONINE OKY NHTHIOACHE I, SAARICII,
WHHOBALULAM, KOLIETHATHHOCTH B IPONCCCE BHCTPANBANIA NPOTPANMEI
npasin, ey xeSinie mictva & rpasoTowy micky ¢ cobmoReeN
PeUeBOro MoBeACHIA Ha pyCeKoM (KI3AXCKOM) A3biKe B cepe . HopHT.L).
npodheccronansoro oGmenys. Caod » "
Pre-requisites: kazakh language | Purpose: to develop the skills offuture specialists in cultural and official, [Knowledge: knowledge of terms and concepts of their seience i the Kazakh
(1-2 course). in the Kazakh language in the field ofeducation, |anguage; the abily 1o implement he ethics of communication inthe Kazakh
language in professional activtes,the abilty to speak, speak partcipate i specch,
Post-requisites: industriall Content: allows educational specialists to work with literature in the Kazakh |- £ £ 7' P y fy to speak speak particip P
arsue their pointof view
Commnication ang | PrOssionl PK(R) practice language, get acquainted with the conceptual apparatus used in preschool | piy: use of vocabulary in the Kazakih language, collected depending on the
Physical Training | 22k (Russian) [D/HSG - L 3| 00B0AsTSITS |3 education and upbringing. In the process oflcaming a professional Kazakh  |profession,in the workplace, a clear, clear idea of thei profession; 1
4 ¢ Language 12201 language, students master texts in the Kazakh language in the field of [Stils: he abiliy to apply a professional writen form of the Kazakh language (1ypes
preschoolsducation, sequire competenc,the sbiliy 1o present th content n o€ feence and nformaton st ylaatons e, el
- scrvice leters to competent writng in compliance with spelling, lexical,
anamative form Development ofskills fr extacting the necessary information [0 Et \ymfm e jﬂ P pelling,
fromthe text,its interpretation in educational and professional . P o i
Tpepexnmnrrep: Kazax Maxcatst: et Girint 6epy buivi: cry » . apuaist
oneGmeri (exren), AKnaparTiik- rinirin A2 erkininti fenreiige | MOTIHIEPI TYCiny re Kowe Tanay ra yiipery; - Cry aehrrepre apuaaran Kacion
et risinin ’ iy
KOMMYHHRUIAANK wane BI 6 xenreiiinae Binin anyu
rextozoriATap wa i Bl xenre TEAAKACKHICH ey yuin ke ay raa ane a5aa TULLK AaFASIApAN KeTiAipy
Tep: Goaran kesa rtiikrin B2 acnreiiine xereai. - o wemy y coiizey
Kacit Ginim Gepy Maswyues: A1, A2, BI, B2 aenreiiiepi xabikapatbik CTanaap i xarnanapuan, o iz ixipraac cyprisy, 03 ko3Kapac inipy sarunapsn
aciGn iy
Kommy ks kot BI1/K |[KBShT KoHe - ey
Garsrrranran © ot | 3| oonossisis | s i ar auicnt: cry tentrepai akaieMmIbk Aate Kacibn MaKeatta et iin
nee wanemmeri | 7T armac xasaaibtapsinan rypars sormmawi-mmrnowanemn kemennep (LR B e xeeion o
P! aneywerri c errirevoen, oKy~ con s i Kapu-KaTwamc araainua et isin e nafizazany
Kocion ayssua L |acarua :  Kote JawTy.
Ka3GaLIa coiiey AyMBICTapH, THILLaY. Biis Gepy Garaapaamacs Gofipmua |KYIPETILARE-IiCT TETIICTT Hersr KoY HIKATHNTIK ZaF6UIapIH ISP KaGirer -
ik Tycinyzi, wemepyai [ pai, akrinepi owe rikipiep: L Tycinipy Kave
KaHC ChII 0fiAaY 151 AQMBITY b KOPCCTY
Tpepexomsmree: Kasaxcras Hean: i [Suanie: Oby serme cry aeiron mommiammo n anaasy Texcton oGuero
nteparypa (konsias) er yposie Texeros no
Hugopuaioniio- A2uyy BL.O CTURACT YPOBI (b ipenie tekeixo-1pamaTineexi ochon ipofeccionas o
rexoiorn B2 fickoit DU HAIMUH FIBIKOBOTO YPOBHS HA oprerTipoBanoro mioCTpaNNOTo A3bIKa CTY ACHTOB;
p yposns B1 o6 fickoii Ve C - y it pea,
Komymmauun || PObecconao] P oGpasosar Conepwanme: Vposin Al, A2, BI, B2 Bonze o yuacrun
omacesn syerypa | PR TPOsI [BUBKforva2 | 3 | 003074575175 | 4 HHBORY Ty POOTHECKIX KONIIEKCOB, COCTORLUIX 5 cep, Tews, cyGTent :;aa:»;weckon;xavakrem.p;;:znw;:: remon e, s o
” LE KON KT BHEX H TIPODECCHOAIBHBIY 01, B TOM HHCAC HABKIKOR
HHoCTpALT ALK 201 TUTOBBIX CHTY AL OGILEHIIA Mk Y HAPOAHOTO CTAHAPT: COLMATEHO- cnern ey corm, o caoeii ot spers:
Ghrroas, Hanuao: TTo:0ToNKa €1y ACHTOR K CAMOCTORTEALIIONY CORCPUICICTRORIIIO 10
MOATHpYyeMbINI hopMaNI: YeTHO 1 i sy e
i - wpasmie nensio
uy w
HOHINMAHI ASHKOBOTO NaTepHaTa B TeReTaX 0 0Gpasomateasoit mporpaswe, |1 eI B B
Prerequisites: Kazakh literature | Purpose: formation ofintercultural and communicative competence of Knowledge: Teaching students © understand and analy 7z General exts, General
(school), Information and students in the process offoreign language education at a sufficient level A2 |scientific, popular science and special texts on physics:;
- Expanding the lexical and grammatical foundations of a professionally oriented
C and the level BI. The student reaches the level B2 ofthe {111 ne t K5 N P Y
° orcign language for students;
Postrequisites: Inclusive pan-European competence ifthere is a language level at the start above the [ spiy: tmprovement of oral and writen language skils required for participation n
Educations level BI ofthe pan-European competence. inernational communication of  professional and academic natures;
Prokssionslly » Content: Levels A1, A2, BI, B2 are presented in the - h kil d
- . . fessional tasks,including the skils of conduting a discussion, presening your poin|
Communication and BD/Hs. linguoculturological complexes consisting ofspheres, topics, subtemes and """
Physical T Oriented Foreign o |oF2| s 0/0/30/45/7.5/75 | 4 & & P & otsp P of view;
ysical Training || o1 typical situations ofcommunication ofintemational standard: socio- s for improvementina foreign | for
household, ltural, educational and modeled forms: oral  [scademic and professional purposes:s
and written communication, written speech works, listening. Demonstration |- Formation and development of cross-cultural competence for the purpose of
ofunderstanding ofthe language muterial in the texts ofthe educational effecive use of a foreign language i the conditions of mulicultural communication
o in the daily and professional sphere.
program possession ofterminology and development oferitical thinking.
| Competencies: the abily to master basic communication skl in a forcign language
a a y the

MAMAH/IBIK MOJYJIBJEPI /MOAY.JIH CHELMAJILHOCTH/ SPECIALITY MODULES
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Tpepexamsntrep: wexre

‘MaKeaTt: KaCiOH KHOMCTTIH OpTY DI CATAIAHINAQ FELTBIMIH A dHC.

s
xypes
TocrpemisnTTep: OisikabK

asavanayn axnaparm
rexson0rmnap A Koaany.
Maswyubi: Kownsiorepai ayiienepain, aeainep wen

, 3AMaNaYH AKIAPATTHIK-

P! nerizaepin xane
Gineni.

samaray akia KyMBIC icTey

waa anas,
KAMTaMACH3 €Ty ] GaNTaliAb AHE AEPEKTED KOPBINEH AYMHC icTeil
anau.

Haansi ot Mavanasia P P
enepuenTaTL Kipicne K | 1206 30/0/15/50110715 - 1 texnonornaTap y y Konnany AAMBITY: GYATTH | JIAFBICkE: AKIaDATTE KEULIAM I371€Y, KOTAFb! KTEAEPA] TY3eTy KoHe
s aBTOMaTTAH-BIPY Herisaepi KaHE MOGIIIL TexHONOTHAIAP, XHOTOTHANAD, KaciGu eHreiiie Koy JaFAbLIapbin
310k, SMART E- menrepren
rexsonornaap, E-Business, E-learning, E-gov, IT Textonoruscs, Ky3iperTiairi: JKana Texuo 10 HATap AL 03 TiTiHEH MeRTepyTe K otie
unayerpnbik AKT komerisien Aepexrepi Taniay Dy, AKT vty |wndy wocin Tinai weimyre kadinerri.
TIpepeKBIINTEI: WK0TbHE Kype | LLedtb: OPMHPOBARIIO Y CTY ACHTOBCTOCOBHOCTIK 3nanun: 3HaeT yCTPOICTRO KOMIHIOTEPA, OCHOBH A1TOPHTMH3ALHI 1]
 usion u TIDHHILATS ASOTH CORpEMEHHbX HHOPMAILHOHHEIX CHETEN.
Ocnons werostoor Giteii 1 Teop i u [ Vmennn: Vaeer nncars nporpaviii ko1, HacTpaiBat, porpavioe
sMepenuii oBecnietentie 1 paBOTATS ¢ 6AIAMH AAHHEIX.
KoMmbOTepHbe TexHonOrH B |C: i K Hapiion: Biajieet Hassikai SHCTPOro MoMeka HiopMaitii, oTiain
OSmas u Beejenne B Vs @ Kojau 0 pucHb i
xcnepmerraian BIUKB 30/0/15/50/1015 | 1 Crocoen ocsarsats wn
o enewnanbocts 1206
. 1 bERTIBIO perath NpOdecCHoNATbbE 31 H B IGPOBOi cpere,
O T ——
HOHHbIECHCTEN b 1 yeTpojicTaa.
Prerequisites: school computer | Purpose: to develop students' ability to use basic theoretical Knows computer architect
d physics course offandamental sections ofgeneral and theoretical physics and  |and principles ofmodem information systems.
Postrequisites: Fundanentals of [computer science to solve profssional problems Abilities: Can write programcode, configure software, and manage
measurement automation and | Contents: The history ofthe development ofcomputer technology. Computer | databases.
computer technologies in a modeling ofphysical processes. Modeling ofprocesses described by Skills: Has mastered fast information retrieval, code debugging, and
Introductionto | BD/E | ) soionsisonons | 1 physical experiment cquations ofmathematical physics (partial diferential cquations). Super professional use ofofice applications.
General and Specialty c computers, quantum computing. Methods ofprocessing the results ofa c ies:Is capable of sellea new and
Experimental Physics physical experiment. Telecommunication systems and devices. Applied efiectively solving profssional tasks in a digital environment
systems for solving physical problens. Informatization ofscience, industry
and society
Tpepexamsntrep: wexren Miakea Tht: THIN AKUICN A A3y YT KURCTT] AEI0AA ADHE Ctit | BLAIMIZAKLIC AT MOTIH Ky bUTBIM, FHUIBNI CTILT,
P oiimay Hrepy ane nraiiry.  1ePEKKO3IEPMEH K YMBIC, ZHEKCO3 KeTipY K aHe NAarHATTaN CAKTaIY
Kypet Mazsynt: FLUTBIME cceTep i, MakaTanap Men TesucTep i, xar-xabapap weit |Herisziepi
Tep: wapTTapis, priey et secenepai kypa Giy. i AN KO T ritaepai Kasy, ofithi
ymbic ToxipuBesen ansiiran epexuienixrep Men Mbicantap 3eprrencii. Bacna o weTkizy, Tanzay Kowe Kyfieney.
Kanm e ven y . conzai T rT— wasy,
Asanewmsunni | BI/K | AZDN
3000/15/50/10/15 | 1 KOKA3GABI A KOPFay ToKipHGeci A HHAKTATALbL repaHiepAi AYphiC KotARY. MOTIHAT penakIUIIaY.
P waywerisaepi | K| 1206 Kysipertiairi car olinay, koci6n
JKa3BAIA KOMMY HUKALILS 5 OHE 3ePTTeY HOTIKEICPIH CayATTE YCHIHY .
TIpepeKBIINTEI: WK ABHE KypC " " 3nanun:CrpyKTypa akAIeMHECKOr0 TeKCTa, Hay UHEHi CTIAb, PaboTa ¢
 pusion e , npasina W ochons ii
JAMIIOMHAS 6; THCHMA. HECTHOCTH.
padora c y |, CTTBM H Te3HCH, V' Memus:IPaMOTHO (oMY THPOBATE MEICTH, IHCAT HaYWHbIE 1
W aorosopa,a wacee, Texeh u
Obwann OcHonst oAP MsyuaiorcrocoGentiocTn i Hapbiku:Hancanne peepatos, npoeKTOB, 0THETOB I Hay s HbIX CTATH,
sKcnepumeHTanLH | aensecroro |BUKB | 30/0/15/5010/15 | 1 KoppexToe rexera.
an pusnka mhceMa iin y a 61 i coBHoC! UHOMY MHILIICHHIO,
it "
pesybTaTos B cdhepe MupopMaTHIH
Prerequisites: school computer | Purpose: (0 acquire and strengthen the writing and critical thinking skills | Knowledge:Structure ofacademic texts, scientific style, working with
science and physics course necessary for effctive academic writing sources,citation rules, and academic integrity principles.
Postrequisites: diploma thesis | Content: The ability to compile scientific reports, articles and abstracts, :Ability to clearly express ideas, write academic and technical
General and correspondence and contracts, as well as rescarch papers and essays. The | texts, analyze and organize information
Experimental ’""d“m'?'s of | BD/E | FAW 30/0/15/50/10/15 | 1 features and practical exanples are studied. They gain experience in reviewing | Skills:Writing reports, projects, and research papers, correct use of
Physics Academic Writing | € 1206 printed publications and electronic resources, as well as protecting their own |terminology, text editing
manuseript c thinking written
and effctive presentation ofresults in the feld ofcomputer science.
Tep: Maxeathi: cryzentrep TeXHHKACHIN KeHiHeH KoAany Fa Biaimi: a onmey
wipicne nerisnenren savarayi Aepeirepai aay, xasy ore caxray SAUCTEPi:
Tocrpexminurrep: Mexamnka | nerisacpin yiipery. ot Y eriari 6 y
Dz Ma3mynL: ABTOMATTN BPELFAI SKCTIEPHMEHTTIH Ky PHUTHIMEL iairi: kapanaiibin ey prEcTap
xenepusenTTeri ranay Bip aaipiey Kame KypacTHPY:
Kannswore xoworepaix | - |PHEKT sor 3 iepeirepai itiay o Taniay yliH GarAaPAAMATHK KaCAKTAMAHH
0AN 3000/15/50/10/15 | 3 s sarutapst. Mircia saumumst doopwanap. Jlormransi IAEAATANY: KOMITLIOTEi K TEXOIOTIATAPAb MaliAQTANHN ccerrTep
pusnxa sxome oney i K 2203 asaiiry. P exemanap. TTL, 3CJL, KMOII |xacay.

aRTOMATTaN-IbIPY
neriinepi

OTHKATHIK HHTETDAL CxeMatap. CXeM, HETi3Ti CHIATTaMATaDH Nen

Tarabicsi: ey KaGABIKTaps Men iirepierictepin nailzanany;

TexHONOTHALAFE Canac

yiienep wen koxrap. Tepic canzapas kopeery. Tikere, Kepi, Kocka

Koxrap. Teneyacpi.

Tisexrepai aaiity. Kapuo Kapranaps. Canzapast

(mpicansi, LabVIEW, Python, MATLAB nemece ociran
yKeac oprazap);

Ky3BIperTiniri: GsiKa SKCepMeHTTCDiHE 3aMaay H AKTIAATTHK
xonana Gy FhuIbMM 3epTICY TCpAC CABIK




Tpepexsmusnrs: Bocenie s

Teaw:

[ 13 WHPOKOM

CHCTN: METO/tht CGOPa, PErHCTDAILI I XPAHEHHS IKCIIED HNEHTATHHX

Mocrpexsmsnra: Mexanka CpeACTs BMHCTHTETLHOI TexHIKH a s
Octon c rpystypa Anansn | Vvenun: it coSHpats npocre
apromaTusam cunTes KOMGHHALHOHEIX cXem. By ensi by HKITH OO 1 HECKOTbRIX HIMEPUTEIbIbIE YCTAHOBKIE;
06uwasn u w3mepenii 1 OAIKT TepeMeHHbIX. AKCHOMBI H 3aKoHbI Gy 1eBoii anreGpst. C 15 c6Opa 1 AHATHIA AAHHELX;
BIUBK| PhE 30/0/15/50/10/15 HopMabie oL, Mithinsatiia Gy.acasix pymaunit. Torimueeiane e Texuozorii
an du3nka TEXHONOTHH B 2203 unterpanbhsie cxemst. TTJL ICJ1, KMOII noruueckie nnterpansisie cxembi. | HaBbiku: paGots ¢ y w it
— o octonie wnapasierps. I apor LabVIEW, Python, MATLAB wan
r— H(DOPAMALLI B KOMITLIOTCPHOM TEXHOOTII, CHETCMEI CHHCICHIA I KO, | alatoT L €peas);
ancen. Tpamoii, oGpatibii "
o Vpasicunn : Y
MG MO exew. Kapst Kapio. CxeMb camiemin | K HerIo 30 Bamino ppombiX Texso10r il B nayio-iceaeaomarenseroli
Prerequisites: Introduction to | Purpose: to teach students the basics ofautomation ofa modern physical principles Systems; methods of
Specialty experinent based on the widespread use ofcomputer technology collecting, recording, and storing experimental data; basic programming
T Postrequisites: Mechanics Content: The structure ofan autonated experiment. Analysis and synthesis of [ Br experimental automation.
combinational schermes. Boolean functions ofone and several variables. Abilities: develop and assemble sinple automuted measurenent setups:
measurement Axioms and laws ofBoolean algebra. Perfect normal forms. Minimizing use software for data collection and analysis; generate reports using
General and automation and FMAC
Experimental opter | P | Solorts/s0n0ns Boolean functions. Logieal integrated circuits. TTL, ESL, CMOS logic computer technologies. )
j sc integrated cireuits. Circuit design, min characteristics and paramers. Skills: use ofmeasuring equipment and interfices: programming (e.¢
Physics technologics in a 2203
Presentation ofinformation in computer technology. Number systens and LabVIEW, Python, MATLAB, or similar environnents);
physial codes. Representation ofnegative numbers. Forward, reverse, and additional | Competencies: ability to apply modern information technologies in
expertment codes. Ci schemes. Equations schemes. physics experiments; readiness to use digital technologies in scientific
Minimization ofcombinational schemes. Carnot cards. Number comparison research.
schemes. Addition is the subtraction ofnumbers. Encoders, decoders,
TIpepermistep: Gk | MakeaT5i: Mexaiiiia calachiAar b Savaliay i Teop ik Biaini: Knaco eriari saiutaps ven
i KociGH Kysup (HEIOTON 3a11, SHEPIHANbII CAKTATY 3aHb, HMITYTHC K OHE GYPLIITHK
1exio 10T HANAp Ko OMMmEy AT | KaTBITACTHPY HMITYITEC); GOJIIIEK TIeH KATTHY S1eHeHiH KHEMATIKACH! MeH HHAMUKACH,
Kani woe astoarta-aupy erisnepi | Masmymu Cyi Met rasapasi H Tynap - Type cunartay oictepi
Meamma |5k M 30/30/0/55/12,5/22.5 TocrpexpmsuTrep: Ormika yiwenic 3ars. Hporon cyiimrskraps. Hasse-Croxe Terurey ep iniri ey yuin D
pusmia 2207 Corrbunmaiian cyiisicrak (ras). Cutrumay kputepuiii. Kty otcisriur xonzany; fienep yuiin KosFansc Terey Kypy
CyHbIKLTa3 MOAEAE. Byphe by oTKisriuTik Bans, Tyiup &by arAbichi: Mexaitikatar s THITIK HOHE KOLAAHGLIb ecetTepai ey
omxisrium ras yurin sueprus Temteyi. TYTINp AbU1y OTKISin TaMatia ras. MexanHKa K T i pHOEEPAiH HOTIKEIEpiH A YPrisy HoHe ortey.
¥ KeacTuIK napaveTpiepi KysbiperTiziri: KociGu KpI3MeTTe MeXaHUKaHbIH HeTisri 3ai1apLis
Octtonst 1 i A OCHOBIILE 3AKOHB H HPHILIITL KTCCIYECKOT MeXalIKI
H3Mepenuii n P BoGracTH (HBI0TOHA, COXpPAHEHHSA YHEPTHH, HMITYIIECA, MOMEHTA HMITY TbCa);
KOMIILIOTEpIbE TexHOOM B | MexauaL. HCMATIRY 1 UHAMLKY MATCPIABHON TOMKII i THCPIIOTO TeA; METOAH
I e Mexaiia ®iKocTeii  ra3os. 3akoi B3K0ro Tpeiia HEIOTOHA. | MATEMATHNECKOrO OMHCAHIIA MEXAHIHECKOTO ABIIKEHIIA.
OBupnn Onrixa Vpasserns Hasse-Crokca. Hecxnmaenmas VM @IS TPHMHSTS 3aKOHEL MEXAHMIGH /LTA POMIEHS (I3 HYECIIX 3a7a;
Voanma |5zxn| M 00055125225 . Kpitepuii Moz i VPABHCHI ABIKCHIL MEXAICCIX CHCTEN
an bnamka 2207 axon ypre. Vp: priu s | HABLIKHE ElIeHi THIOBHIX 1 HHICTAHEIX 33124 10 MEXaHIKE;
BAIKOTO rasa. it it if ra3. 1 oGpaboTrn
Mapavierpi 10106 o
MEXAHHKH B IPOECcHOATbHOI eATeNLHOCTHS
y u npouccest
Prerequisites:Fundamentals of | Purpose: the ormation ofprofssional competencies related to the use of | Knowledge: Fundamental laws and principles ofclassical mechanics
measurement automution and | modem theoretical concepts in the field of mechanics. (Newton's law, conservation ofenergy. momentum and angular
computer technologies in a : Mechanics ofliquids and gases. Newton's law ofviscous fiiction. | momentum); kinematics and dynamics ofa particle and a rigid body:
Generaland physical experiment Newtonian fuids. The Navier-Stokes equations. Inconpressible liquid (gas). [ methods ofmathenatically describing mechanical motion.
: BD/E | Meh ) Postrequisites: Optics The eriterion ofcompressibility. A model ofa thermally conductive liquid/gas.  Abilities: Apply the laws és to solve physical problems:
Experimental Mechanics 30/30/0/55/12,5/22.5 . .
Physics c 2207 Fourier's law ofthermal conductivity. The energy equation for a viscous heat- |formulate equations ofmotion for mechanical systems.
conducting gas. A viscous heat-conducting perfeet gas. Similarity parameters. [Skills: Solve typical and applicd problems in mechanies:
Conduet and process the results ofmechanical experiments.
Competencies: Ability to apply fndamental laws ofmechanics in
profssional activities;
Tpeperumsrep: Dusikatii Pyr— Savaayn Btz KBt exat b ner 311 IpHiLuitiiepin ryciny,
reopuuK ycinirepai i KociG kysup pai | iesuiziri: Kapanaiisin ksanrroa ecenrrepai wsirapa Sisy.
1exio10rHANap KoHe oAMmEy T y nerisri Tar o i Men
astovartan-py Herisepi 5 any urepy ysic ferey. Kysiperiziri
Mocrpexsusurrep: Onmika Masnyis: KeauTTix vexaniasin nerisri npummirepi. Bip onuenti Knarriak 6itivai npakruiata ko aa aty.
rosranic. Herizzepi .
Kanmo wone Kaanrrmon KN OEPATOpAAP, KNANTTHIK Ky i1Ep, ToAIAMK by, LIperep Teiueyi,
snepmvenraann | e (5177 [ 5 5030/0/55/12,5225 eeHGepITiR MATPHLAIMRKopinic, oo rEpaTops. Bapiauns
duzmea neriziepi npunuumi. Exi feureiini xyite. TepGenicrep maractsiparsis kyfizep. Ksantriix
Mexaaar oaey Macecei. Bip oaue kosrac. Bouiexti Gip
oatttewsti Kosransicst. [1epHOATHK MOTeHIMAN TaF L KOIFaTHC (Bypre
Tpepexpusnre: Ocuons e yery i Snanns: TIOHHMAINE 0CHOBHEIX HPHHIINOR KEANTOBOH MEXAHMKL.
asToMaTwsam wMepenmiin | caasanmix e p i | Vaenna: Vaenie peniars npocTsie KsanToBbie 3a1atu
KOMIILIOTCPIbE TEXHOONII B | 0G1ACTH KEHTOBOI MEXAMIGL, TIPHOGPEIEIIE HABLIKOR Moy cHIA Hanior: Hanbik paGoTsi ¢ opMyavi 1 MOJEIANM KEAITOBLIX CHTEM
@ [Rr— i CrocoGnocrs upmrerrs a nparie.
Mocrpexsmsnrss: Onrika KBAHTOBEIX CHCTEM.
Obuwanu . Coepkantite: OCHOBIbE HPHILIIL KHTOBOI MeXaIIKL OHOMEpHOE
akcnepumenanpy | OO o | OKM 030/0/55/12.5/22 wkerie. Ocioss: ksanToBoil Mexammian. [Ty 1aTh KBaTOBOH MeXammKr,
o o Mexanan 2207 OEPATOpH, KBAITOBbIE COCTOAMIL, BOTHOBAA pyHKILLA, ypaBHCHIIC

ipemmrepa, warpiuroe npeactamnenie TeitsenGepra. Onepatop HBosoni.

it npmrn cnerena. Ocs Padi.

3anyranssie cocrosmis. TIpoGuiema smepenisi 5 KRaHTOBOF MexaiKe.
OjHoMepHOE ABIKeHite. OHOMEPHOE ABIKCHHE HaCTHIL JIBIK CHtE B

D (teopewma Bioxa),




of
measurement autormtion and

Purpose: to related to the use of

modem theoretical concept:

the feld ofquantummechanics, to acqui

Knowledge: Understanding the basic principles ofquantummechanics.
Abilities: Skill in working with formulas and models ofquantum

conputer technologies in a skills in obtaining quantitative estimates ofthe mmin parameters systens
physical experiment the properties Skills: Ability to solve simple quantumproblems.
Postrequisites: Optics Contents: Basic principles 0 c y to apply quantumknowledge in practice.
General and Fundamentals of movement. Fundamentals ofquantummechanics. Postulates ofquantum
Experimental Quantum Bz/h ;;":: 30/30/0/55/12.5/22.5 mechanics, operators, wave function, equation,
Physics Mechanics Heisenberg matrix representation. The evolution operator. The variational
principle. A two-level system Rabi's oscillations. Confusing states. The
problemin o movenent. One
dimensional motion ofa particle. Motion in a periodic potential (Bloch's
theorem). A quasi-classical A quasi-classical
‘The Bohr-Sommerfeld quantization rule.
Tpepexnminrrep: Mexamka | Makcarsi:ruuasin ven Teximanbin aprypai wen [ Bimivi:T wanr neriari
ocrpexsmnrrep: ayKeMBIH ety ymin xonzany Goii p sanzaps
Tepwmoammanika xane Ginint wen IKapBIKTHIN TAGHFATH et KicHeTTep]
pusima p— wen  |Warsiny, cuny, ; wan
SKCIEPUMEHTTEpA] AQIIbLALY PETiHAC Yehiky xyBhTBCTapE
K wone ont 5 wane [0 Hap AR AYMBIC icTey
O EUE e 30/30/0/55/12.5/22.5 s weriari onTkIHK Hikewaiziri:OnTiig 3aiu1apsin ecenep maiFapya oA Ay
puzma acepaepai anicrepi. O o ranza
KOLIRIY B HET i3] GarbITTaphL. ONTHKA MaCETENepiH Koo Ade ey OMTHKATHIK CHIGANAPMEH A OHE ACTANTAPMEI A YMBIC icTey
ca Onmina nani. I cuny saitapss, Gepya | Onimcurbik napaverpaepai eceney
npusni It -0 wyprizy
anticrepin yiinecivi. usMKALArH MOCTBAIK OKiAAIKTEPAiH PO DKCTIEPUMEHTTIK ACPEKTEpIi OHEY AoHE TaAay
Penrenix onmia wane pentrenaix andparuns. Ci Onuey acnantapu najizanany
Mexariia I P i n p w0 |3nannsO I BoAHOROI 1 KBAHTOR
SAKOHOB U1 PEIICHIS WIHPOKOTO CTIEKTPa 33124 b ornkis
@ cramnenaecxas s PALAMHAIX OGAGCTSX HAYIH 1 TEXHIKH, A TAKGKE NPECTARNEHHE (B3I Ipupoaa caera  ero caojicTaa
ii o i omumau | Swreus oTpacHts, npenoMIEHIIA, HETEpEpEHIIIL, AMDpaKILIL 1
O6uiann opt okenepuvienta noaspsau
aKCNEpUMEHTaNbH Oninia BIUKB| e 30/30/0/55/12.5/22.5 c o npoueces, amrerns, | Ommsecxue npGope 1 npmn x pagoTh
an pusmka (PUMKO-MATEMATICCKHE MOACIH TPOLECCOB. METO B! JKCTICPHMCHTATBHOTO | Vaterist: IpHMCHSTS 3aKOHB! ONTHKH JUTA PEIICHIS (H3MTCCIIX 3818t
HCCAEAOBAIIIS OCHOBHBIX OTITHYCCKMX S(pipeKTOR. O W nponccen
npmveneinns ommseckinx diexto. [IpiMeps NoCTanoBKI 1 pementis PaGoTaTs ¢ onTecKIMH Cxema 1 npuGOpaH
1o ok Teonerp onmika, 3akoms BLNOHATS PACHETH ONTINIECKIIX NAPANCTPOR
Prerequisites: Mechanics Purpose:to rmtheoretical knowledge and practical skills on theuseof | K ndanental laws wave, and
Postrequisites: Thermodynamics [optical laws to solve a wide range ofproblems in various fields ofscience and_ | Nature and properties oflight
and statistical physics technology, as well as to present the physics ofoptical phenomena as a Ph Al reffaction, interference, diffia 4
s practical exp experiment polarization
Contents: Basic physical processes, phenomena, patterns and physical and | Optical instruments and their operating principles
General and models ofy methods ofthe | Abil pply optical laws to solve physical problems
Experimental Optics BDIE | Ot 30/30/0/55/125/22.5 main optical eficts. The main applications ofoptical effects. Examples of Analyze optical phenomena and processes
Physics €| setting and solving problems in optics. The subject ofoptics. Geometric Work with optical systems and devices
optics, laws ofrefiaction, Fermat's principle. A ofoptical parameters
theoretical (analytical and numrical) methods. The role ofmodel Skills:Conduct optical experiments
representations in physics. X-ray opties and X-ray diffiaction. Spectral Process and analyze experimental data
devices, their characteristics; findamental difffaction limits ofresolution.  |Use optical measuring instruments
Plot graphs and interpret results
Tpepexusnrrep: Mexaia JIEMEHTTED MeH Ay Heaepai | Biini: ONTHKS SaHIADHIN, ONITHKATHK & yiierep e Aasepiik
Tocrpexmmmnrrep: ecentey, Tanaay e CHITERAEY, SPTYPIT] MAKCATTArBI i rexunkanbin wacerrepin Ginexi
Tepwoamnaia xane oBanay canacemaa Men Hkewaiziri: Onmukansi s yiienepi #o6azan, cceneii a1axs xane
ey phin, uman, perreii anai.
s wore KonzanGans KO Massryn: O yiieep. nap p laraics: O pyen KyMbic icTey,
omma BIVTKY 308 30/3010/55/12,5/22,5 sesenTrik 6azacs. Kapanaiisin yiieaepain prieynep wyprizy 18D 181 OKY AQFABLIAPEL
busma HYMBICHIBI HETi3T] IPUIIUAITEP]. ONTHKATMK Y HeHii CHIIGTTMATAPHI | KaAMITaCKa,
AHBIKTAY MBICATIAPE K 3He ONTHIAIHIK &Y e /eMENTIRi KeCKiRHiH Kyaiperriairi: Minkenepaix acenenepai 03 Gerinme memyre,
KaTbnTacy a acepin Garanay Gackapyra
enrisyre kabinerri
Mexarnia I y P i p Snanns: ommuk, yerpoiicrao [
DACCT, AHATH3A W CHHTES THIOBHIX OTITHYCCIX naseproii Texiinn, a Takoke cBoficTsa MaTEPHATOD.
an s encre, crere p: Vtenns: Yueer wp i,
06wasnn HAIHATCHNA, cobupars i ¢ nomomBIo B,
Ipmeranna PO
3KCNepUMeHTaNbH BIUKB 30/30/0/55/12.5/22.5 Conepanie: XapaKTepHCTIKI OITHIECKIIX CHETEN I X ewenTHas Gasa. | Hasbikin: BIeet Hasbkay paGOTH ¢ ONITHKO-51CKTDOHIBINII
an pusmka onme 3208 Ocnomibie npHLIL HOCTpOGHIA 1 AciCTRIA i onmeck i r— arenns
citcrest. TIpHMEpH ONPEACIIEHIA XaPAKTEPHCTHK OIITIICCKOT CHETMI 1 sepremeil
onHKa I eNenTa cerens Ha CrocoGen pemar 3
5 upoektamt n et Texuonornm
Prerequisites: Mechanic: Purpose: to formstudents' theoretical knowledge and practical skills in the | Knowledge: Understands the laws ofoptics, the design ofoptical
isi feld analysis and synthesis oftypical optical elements and | systems and laser technology, and the properties ofoptical materials.
and statistical physics systens, design ofoptical systems or various purposes. Skills: Capable ofdesigning and calculating optical systems,as well as
Contents: Characteristics ofoptical systems and their element base, The basic [assembling and aligning optical circuits using measuring instruments.
Generaland BD/E | AO principles ofconstruction and operation ofthe sinplest optical systens. Expertise: Experienced in operating optoelectronic devices, conducting
Experimental Applicd Optics 30/30/0/55/12.5/22.5
: c | 3208 Exanples ofdetermining the characteristics ofan optical systemand experimental rescarch, and interpreting technical blueprints
Physics evaluating the efct ofan element ofan optical systemon image brntion. | C Able to sol problems
manage innovative and implement new
technologies in the field ofoptics.
TIpepernmanTTep: Grunkanik | MaKeaThi: (IIIKa He FLIBIMI TAHNM SAICTED] TYPAT OHBIN AGMY MR | BLtini: DIsia #He TExHHKAHKI AQNY KE3CHUICPI, Heri3ri FRIBIMIT
rapin s Gusnka nawy AT RGP AOHE 01AABIH KOFAM 1ANYHIHA SCEDI, CONAGI-AK FHUTBM Mel
TexHOAOrMANAD AOME OTMIEy Al | MPOCi ik GAPHCHI ALY A, FLLTHIMHBIN QMY BN QI IAIVILTBKTAPBIN | TEXHHKANBIN TAPHXH Y ACPICTEPMEN 03apa GailAaNbCH TypaTst Giin
amrovarran-asipy Herisacpi OpHATYFa MYMKIHAiK GepeTiH HAKTH MATEPUAIFa Ta11aY KYPIi2y. iri: Dk wen aprypai Tapiat
Tocrpexmusnrrep: Onminka | Massymbi: Oisiia MeH TeXHMKaHH 127i1a G0y st, Deo ALK KOFAMHBIN | 1AMy BIH TWAQY, FHUIBINH ALY 3D MH TENHHKATHK NPOTpece
K wcone dursmsace ven Texmkace. Bipinui riunbim P i anwikray, QKb
Disna wone PHTT
BIITK 30/30/0/55/125/22.5 ronxepic ayipineri duika o TexHI. Royipinin p i Taciazi koaAamy ickepairi
rexwa TapiH 2209

s

rexnikach! Men (pisikacy. wen Bipini 2y

Taravicss: Tap AKIAATTH T Ay KOHE KHHAKTAY, OKY AOHE

Kesimneri namys. Kana rois BoIOA.
KapaGaiisip koravmsis reximkacss. Jlasty kypanst. Maumitia 2emenTrepisin

naiiza Goayst. IepreruKansi naiizta Gostysi. TexiKa AaMy BIHBIH HOTHA 1D

LU AEOHETTEp eI A YMBIC icTey, anbiran Girini oKy AoHE KociGH

KHIMETT KOAaHY AQFABLIADEL
Ky3iperTiatiri: Qisika MeH TEXIHKABIH ANy Ty PATB TYTAC TY CiliK

rpectin wane

dusnka xasipri opxenmer Tyciny




Tpepexsusuth: Ocosst
aBTOMaTIIALIH H3MEpenHii 1t

TLeb:OpMHPOBAITHE NPEACTARIEHISA O (DHIMKE 1 METOAX Hay HHOT

Inanm

HAHHE OCHOBIMIX 9TATIOB PasHTHA QISHKH H TCXHHKH,

MOIHAMNA B HCTOPUHECKOM ACTIEKTE e¢ PAIBHTIA,

TexHONOrHI B

E Marepuata, PACKHITL X071 Tpo1Iecca pasBuTI

Tocrpexpusimsi: Onika

P nayki, G PasBHTHS HayK,

Conepmanne: Bosnmnonerne ikt n Texsman, Gusia n Texia

riowesn it 1 X DO B pasBHTIN 0GIeCTRA, A TaIGKe
BIHNOCHS3H HaY K, TEXHHKI H HETOPHYCCKIEX TPONIECCOR,

VM eItz VACHIE AHATHSHPOBATS PASBHTHE (BH3HISH 1 TEXHHKH b

p: P nepHoLL,

OGtas (eonansnoro obiectsa. [lepras Haynas peroowis, DHMKA 1 TEXHIKA B | B3I MEALY HAYHBIMH OTKPBITHAMH 1 TEXHIICCKIIM IPOTECCOM,
B L IS B 30/30/0/55/12,5/22.5 210Xy TIPOMBIILACHIOTO 1epeBopoTa. TexIK 1 PHSHKA STOXH KAHTATHIMA. | HCTIOAL3OBATE HCTOPHYCCKIi HOAXO P H3YHEHIH (HHYCCKIX
Qusna At 2209 Pa3BiTIe TeXHHKH B IEPHOA HMIIGPHATHIMA H NEPBOTi MUpOBOFi Boiinbt, Hosas |snaeinii
HayHo-TexHIeCKas peBoTiowA. TexHika nepRoGHTHOTO obuecTsa. Pasaiie | Hamsin: Hagbiiar ananiaa i 0505ueH IS HCTOPHKO-Hay Hofi
opyie pysa paGotsi ¢ nayuHoli i yueGHoi mTepary poi, mpiverenis
oepreTniat. PesybTaT pasmiTie Teximan 10y SeHIbIX 3HaNHiE B Y4eGHOT M IPO(ECCHONAILNO AEATEABHOCTH
Kovneremun: CriocoBuocTs h 0pMupoBaTh uesocoe
TIPECTAR CHIE 0 PASBITHI b WIMKI W TEXHMKH, HOWNM ATH.
Prerequisites:Fundanentals of | Purpose: to forman idea ofphysics and methods ofscientific knowledge in the | Knowledge: Knowledge ofthe main stages ofthe development ofphysics
measurement autommtionand | historical aspect ofits development, to analyze fctual material that allows to ~[and technology, key scientific discoveries and their role in the
computer technologies ina reveal the course ofthe development ofphysical science, to establish general  |development ofSociety, as well as the relationship between science,
physical experiment laws ofscience development. technology, and historical processes.
Postrequisites: Optics Contents: The emergence ofphysics and technology. Physics and technology |Abi Ability to analyze the development ofphysics and technology
General and istory ofphysics | BD/E offeudal society. The first scientific revolution. Physics and technology in the [at different historical stages, identify cause-and-efieet relationships
Experimental HPAT 30/30/0/55/12.5/22.5 era ofindustrial revolution. Technology and physics pitalist era. The [between i and dapply a
Physics endtechnology | € 00 during the period of} theFirst | historical approach to the study ofphysical phenomena
World War. A new scientific and technical revolution. The technique of Skills: Skills in analyzing and generalizing historical and scientific
primitive society. Development is a tool oflabor. The appearance ofmachine | information, working with academic and scientific literature, and
clements gy. The result is of applying acquired knowledge in educational and professional activities
technology Competencies: Ability to orma holistic understanding ofthe
ofphysics and technol prehend the patterns of
Tpepexnmntrep: Guunmaruk | Maxcatsi: Tansicy, pain gusia Bitini: DI3HKAHAIR HETI3Ti 3aK1GpS! MeH IPHHLUIIITEPI. 0N
SKCIICPHMEHTTEri KOMITBIOTEpAiK | YrHIAAPL, 3AIUIapHI MeH dicTepi Ty pat Gipaixrepi, 5 Tanzay aicrepi
rexnonormANap Aove ey Al | ecenTepai Wty e KAPAMAHIM IPAKTHKATLIK ecenTey nep AarabUtaphn nrepy. | Hkewainiri ey,
amrovarran-auipy Herisacpi Massyns: i QtllIey 1Ep #YPrizy, SKENEPUMEHT HATHA CTepiH TATAaY.
Tocrpexsisurrep: Ontitka Kosransc cach. M nyKrenin Hyioton Tarsica: Kyp pyiei, ¢ HyMbc
anaaper. HuioTonnbm exinuni sans Bacrankss maptrap. Hamymse. Mmynne | icrey, skenepivent nanisenepin paciney.
mz::::::ﬂim Kaanst guzuka | BIT/TK ?;}:)‘; 30/30/0/55/12,5/22,5 MOMEHTI. VaKeIT 0T¢ Ke/Ie HMIY.THC MOMCHTIRIH 03repy 3ansi. Ky cari D oKy aHe
i Ky s i1, Marepiaisik iy KTeH i HMITY b€ MOMEHTIHiH CAKTATY 5aibl. | KOJLAAHY, FEUTBIMM Taci KOJLAARY, KayineiatiK N1 IKOTOTHAIBIK
TYPAKTH Ky ITi K YMbichl, KHCHIK ChIIBIKTHI HHTErpat peTitiie A yMBic. ayankepuinixTi aMTavachs ery.
» ocyinin kymrin
KyMbichiven Gaiinaibicst. Kyar. ToTbK MEXHHKATHK SHEPr s, VAKSIT oT¢ Kere
oarepy sane. T
omeprisibn caxrany 3arss. Kystsic. dueprus. Karrus opra
Tpepexmsnrt: Ocros TLeb: 3HAKOMCTBO ¢ (H3INCCRMMM ARICHIANI, (OPMHPOBANIE y CTYACHTOD | 3aris: OCHOBHHIC SaKONS! M DML (GHSHKI, CAHIMI H3MEDErH,
wavepennii n i 00 NMOMSTIS, JAKOHA i METOAX (H3HIGH, OCHOCHHE HABHIKOR | METO/LBI AHANIEA I CCIurX AmTCH AL

TexsonorHI B i HCCKIIX PACUETOR NpH PeUIeHIIN 30121 Vtenis: P eIIaTh TEOPETIECKILE 1t IPAKTIICCKILE 3411, TPOROANTE

I c Tinassa K i JAHAMHKS | H3MEDEHILS, QHATHIMDOBATS PE3Y TBTATH FKCTICDHMEHTOB.
Onmnra e/l i Toswar. 3axonss Hutoroa. | Hamsin: Yaepenno pagorars c npGopan, rpadmkavi, Gopmyann,
Bropoii saxon Huiotona. Hauansisic ycaomns. HMmy.tse. MOMEHT HMIYIca. | oOPMITE Pe3y 15TaTsi IKCHIEpHMEHTOR.
3AKOH HIMEHCHIS MOMCHTA HMITY T5Ca ¢ TeseHieM bpeven. MonenT cinbi. | Kowmerenunm: TTpnMensrh (isiiccKite MeToas b yueSHoli i
Obmann onh Tlieso crnnbi, 3aKOm CoXpaNEHIIA MOMENTA WMy 5ca i, |np: i o ath nay s n0Ax0A,
T —— OFmas guowea[BKB| 30/30/0/55/125/22.5 Pagora ii cunet, Pagora ikt nTerpa u
dremsal smeprus. Casn omepri ¢ paGoToii
b, Mouocts,. T10:1Has MeXaI=EcKas JHEpris. 3K0H H3MEHEHA noH0i
MexaHIItCCKO | SHEPTIHH ¢ TeCHIEM BpeMeHi. 3KOH COXPANEHIIA TIOAHOT
MexaeeKoll SHeprii. PaGoTa, DHEprIts. DCEHTH MEXAHHK CTLIOUIHbX
cpen. mexanma. Ki Ganmit Il
xoeBaniii Boast, MoIEKy AP HO-KIHETHN CCKas TeOpHA
waecka Snenenms Kmerion
" i onexrp: i To. o
Prerequisites:Fundanentals of | Purpose: to get acquainted with physical phenonena, to rmstudents' ideas | Knowledge: Basic laws and principles ofphysics, units ofmeasurcment,
measurement automtion and [about the coneepts, laws and methods ofphysics, to master the skills ofthe  [methods ofanalyzing physical phenomena.
computer technologies in a simplest practical calculations in solving problems. Abilities: Solve theoretical and practical problems, perform
physical experiment Content: Kinematics. The dynamics motion sof anal results.
Postrequisites: Optics rotational motion. The dynamics ofa material point. Newton's laws. Newton's [Skills: Confidently work with instruments, graphs, formulas, and
second law. Initial conditions. The impulse. The moment ofthe pulse. The law  |document experimental results,
BDIE ofangular momentumchange over time. A moment ofpower. The shoulderof | Conpetencies:Apply physical methods in academic and practical
General and General Physics | " | GPh 30/30/0/55/12,5/22,5 power. The law fangular material point. The [ activities, use a scientific approach, ensure saféty and environmental
Experimental Physics 2209 work ofconstant force. Work as a curved integral. Kinetic energy. The responsibility.
relationship ofthe increment ofkinetic encrgy with the work offorce. Power
Full mechanical energy. The law ofchange oftotal mechanical energy over
time. The law ofconservation oftotal mechanical energy. Work. Energy.
Elements ofcontinuummechanics. Relativistic mechanics. The kinematics of
vibrations. The dynanics offluctuations. The waves. Molecular kinetic theory.

p: Maxeatu: Nen avipacy TexuonOTACHH, | Biaini: CI TLIIHIR CHETAKCHCIH, ACPeKTep THITEPIH, A1TOPHTMACP MeH
one Garapnavanay PTYPi PR HMIIEPIET KOMIIBIOTEDIEP/ICTi CCCITEpIIi TY3CTy A OH Meily | AepeKTEp KYPHUIBIMAGDHIH (MACCHBTED, CTEK, Ke3eK) KOHE HCAIFa
ocrpexmmmurrep: Arduina  |axicrepin, 6 & Taran Tacinain nerisaepin (HEB/OOP) Tepen venrepy.
rizinze Garaapaavanay aeprrey Hkewaiairi: Kypaeai ecenrepai memyre Gefiistinix, aornkasic

o Maswyubi: Herisri airopuiaik KypUbIvap #ane oap st Olitay i K OF A ACHTCH K aHe K aNa TexHoOrHATap N (Mbican, STL
Kosmiotepaix P CHBT MATeMATHRIBIK MO AEP] GOiibia ecerrTep anr xypy ymin PTTApHIN) Te3 Menrepi, npaKTIKAL
huap e Tini sme| 210 30/30/0/55/12,5/22,5 O6wexrire Konxana any kabineri
Garaapnamanay GarwirTanran G CH6: y T Mar awichi: Visual Studio, CLion nemeee VS Code opTanapbina & yMsic
neriszepi/ 4/ neriari Typaepi. icrey; kosi seBarTay (katecit Komstey); xanrit Gackapy (pointers); STL

Garapnamanay: ¢ s3biKka TiniRiR Herisri onementrepi. Moy sk
Garapramaay: AnaMmKkamIK Aepextep. Baraapiava, daiia, x06a. Jlepexrep
sen GynKunsuapbin cumatramace. Gynkuns. Heriari gynxums,

Barnapnasanay Tinisin Gackapy kypeuswiapst. Takspsin aiiszapsis kocy

(Standard Template Library) kowreiineprepisen & ynsic ictey xate

i, Tasa ko Kasy.

i Worapss onivainixri kuxer ererin xyiienix

ofisn




Tpepexnmno:
Asropwmyais it

LLeb: W3y HCHIS TEXHOAOTHH PA3PACOTISN ITOPHTMOB H TIDOTPANN, METOA0B

Suans: Cunrakeic s3wia (cranapts C++11/14/17/20), npumimst

oTaN i pemenA sazaY B P

oor

p noaxoaa GuboTera wab 1008 (STL), NOHIMAHHE PabOTH ¢ NAMATEIO it
C P erpykrypu i s
KomnbiotepHbie TpeGonanms: NOCTpOEHIA ATOPHTMOB 3% 10 HX MaTeMaTHecKHM Moensv, TIpmimunti | Vaierns: Ypy i
HayinmocHoss | Mporpmonmposan | | pYaCs osossiass| s ipor 5 Arduino, P il crmcian, aepesss) 1 anropiE
nporpammaposat | ewasmre | 7VNP [ 3210 2 TPOTpAM-MHD! SA3bik npor C . paGorats c y W CChUIKaMH Ge3 yTeuek
" Ocromimae crameciute 1 AnHaNIMCCKIe THIH AarkX. CTPYRTYHOC nasrm.
pOTpaMMupOBaNIe: OCHOBHBIE dMeMenTH A3bKa C . Moy TbHoe Habsiin: Hanvicanie 4CToro 1 ONTHMH3NPOBARHOTO K08, padota 8 IDE
nporpasMpoBaie: Annavieckie Aannbie. TIporpavsia, daiia, npoer. (Visual Studio, CLion), orrazka nporpaws (debugging), nenossonaie
Onmeanm ammsrx iy, dymauns, Inasias pymauns, Ynpannsiomye | cneres romrrpoa nepertit (Git) n copuukos npoexron (CMake).
KOHCTPYKIUHH A3HIKA TPOFPAMMHPOBaNIHA, CHHTAKCHC MO IKTIOUHIA e
Purpose: approaches. s well [Knowledge: Deep understanding of C-—+ syntax and standards (C-++11
and progranming. as mustering the capabilities ofthe C# language with a focus on solving through C++20), Object-Oriented Progranming (OOP) principles,
Postrequisites: Progranming in | object-oriented problems. memory management, and the Standard Tenplate Library (STL).
Aduino. Contents: The history ofthe origin ofthe language. Systemarchitecture. Abilities: Ability to design efficient algorithms, analyze complex
) Overview ofdevelopment tools. Primary skills ofworking in the Microsoft |technical requirements, translate logical problems into finctional code.
Computer Science !
Visual Studio development environment. Data types in C#. Types passed by |and optimize system performance.
and Programming [ BD/E | PLC+ N .
30/30/0/55/125/22.5 | 5 valueand by reference. C# syntax and differences fom C-++ The structure ofthe |Skills: Proficiency in using IDEs (Visual Studio, CLion), debugging and
Fundamentals of | LanguageCt+ | € | 3210 ' ¢ " " )
Programmin programin C#. Programming in a high-level C# language. Works in various | profiling tools, version control (Git), and cross-platiormdevelopment
8! e using C#. Create a project in C#, using CMake.
Conpetencies: Competency in building high-perbrmance applications,
managing low-level systemresources, collaborative sofware
ina and maintaining
TIpepexnmanrrep: Anropuvey | MakcaTst: xoraphi Aenreiiit Tia1epae 6arapaaMaay b nerisri Binimi: Koraput tenreiii Tiazepain (Python, Java, C++) cunrakcici men
prrcy 5 ccermepai memy e aparrexTy pacsn Tepen Tyciny.
Tocrpexsmurrep: Arduina [ konany Hkewtiziri: Kypaeni anropimsaep i kypactsipy e koaTst
rizine Sarapaavanay Mayrn: Korapsa it wabineri
< . enrciini Tinaep e Garaapaamanay ALK Herisri Tycinikrepi Men Jlarbichr: PEiivBOPKTAPMEN K YMBIC, 1EPEKTEp KOPHIH BacKapy KaHe
ovmboTepiK
P Korapw enrciini aprakubUbKTapi. Lazarus oprachi-Object Pascal TiAiner rpaguikaibik | KoaThi AcGarTay (KiTeMel KyMbc).
Fhuitap Kone ZhDBT " .
s Garmapravaray |BIVT| " 30/30/0/55/12.5/2: 5 e (IDE) nambrry bt Kp Kysiperriiri: Ke3 kenren Garaapaamatay opraceita iisi
araapnavanay 3
» Y Tinaepi/ oprackt. KoGanbi MinzerTepi Men kypamsi. Mosy1b kyputbivit, Delphi-te | Garapavansik oinepai 23ipaey sone kontay
werizaepi/
P OP npuuinTepin ysere ackipy. Daicrepi enrisy kabarracy aictepi,
override ane overload AnperTIEATApH, CTATHKALIK, BHPTY A1 AMIE
Jepecis anicrep.
Kopiny aiivaktaps typansi ryciniktep. Ko serkiay cnemnpuaropaaps
public. published. private, protected. Ko seriiaysti mexrey
Tpepexsusuto: Les: bk Snanms: 1 CHHTAKCHC A3LIKOB BHICOKOTO ypoBis (Python,
AaropHTMH3aWIS 1 BHICOKOTO Y POBHSLH It HpH pemcHii 3an84 Java, CH, IS).
npor C Hetopin pasmrmia Texitonorii nporpavmposars, Octoninie | Yarermia: Crioco5HOCTS ATAMTHPOBITLC K HOBHM CTERaM TeXHOOTi 1t
TMpensapureanutie nowsTA I 0 yposns. anropuTybL
tpedonanus: Cpena Lazarus - cpena paspadotion rpad w o |Hassor P &
KomnbiotepHble Ssuira P P pela pasp
Tpor 5 Arduino. ii (IDE) na sike Object Pascal. 3azaun n cocran nporpavmuposanite (OOT) n TecTipoBanie Kota
HaYKN 1 OCHOBbI | nporpavmposaris YaPVU _
BIVKB 30/30/0/55/12,5/22,5 | 5 npoexra. Crpykrypa Moy s, Peannsauns npunmnos OOT s Delphi.  paspaGoTka
NpOrpamMMMpoBaH |  x mucororo 3210
" ) Peamsatins Mero:10n TTepekphiTie MeTo0m, anpexitni override i overload. | nporpavHbiX pemeinii
ypomn
P Cramwseckite, upryaise it MeTos O
Hacnestosanna. AGeTpakTiie Mero b, TToRATH 0BAACTEl BIIIMOCTH
Cremnpurarops aoctya: public, published, private, protected. Mpiviepsi
Orpamen T0CTy M, OBTACTIH BILMOCTI! K IEPENEHITIM i IPONCAYpaN
nite omcan wracca,
Prerequisites: Algorithmization | Purpose: to study the basic principles ofprogramming in high-level Knowledge: Deep understanding ofhigh-level language syntaxand
and progranming. languages and their application in solving applied problems software architecture (Python, Java, etc.).
Postrequisites: Progranming in | Contents: The history oft The to quickly leam new frameworks and optimize complex
Aduino. b pis and advantages in high-level languages. The | logic.
Lazarus environment is a cross-platfrm graphical and console application |Skills: Proficiency in OOP, database integration. and debugging.
development environment (IDE) in the Object Pascal language. Tasks and CompetenciesDeveloping, maintaining, and scaling robust sofiware
Computer Science fthe pr .
and " High-Level - o e e projes. The y o
Programming g 03000/55/12.5/225 | 5 principles of OOP in Delphi. lmplementation ofmethods Overlap ofmethods.
Fundamentals of c | 3210 override and overload directives. Static, virtual and dynamic methods.
Languages
Programming Features ofinheritance. Abstract methods. Concepts ofscopes. Access
specifiers: public, published. private, protected. Examples ofaccess
restrictions. Scopes to variables andprocedures outside the class description
Tpepexnmnrrep: Anropiry ey | Makeatst: KgMbIC icTey Kane exrepai  [ivimi:
sxone Garapamanay ABTOMATTH Typ/Ie OHUIeY KaHE TaT1ay, KNAPATTH i31ey, Aepextep kopychi | Python Tivimin merisnepi, cnraxenci
Tocrpexminurrep: Arduina | kypy e 1. 6. Goitbinia Toipubese Tybiaii Tk Mocenenepai ey yuin
o Python Tiainze neriari Konnanyra yiipery. Mkemaiai
. Ma3synt: Python Tininze Gartapnavanayra kipicne. Backapy Kapanaiibiv 6araapaamanap wasy
Kowmiorepair
KYPHUIBIMAAD KOt O dxicrepi. Heriari Aepexrep kypUibmAaphi.
Fhuitap Kone Python rininze PTB
BII/TK 30/30/0/55/125225 | 5 i e Python riziseri Typarrst oprextep. | arasice:
Garaaprananay Garaapnawa- nay 3211 )
Os, time Moaytbacpisen symbic. SSH apKsUTs! KALIBIKTaFbi cepBepre Kochuty, |IIAPTTAp Men mikaAepai KoaAany
werizaepi

Opiic cos (hopMACKIHI MOPpOTO T T AaY b, HTepieTTeri
nepexrepmen wymeic. Maninerrep Ga3

(CHIMEH A YMbIC {CTEY PETAIATHK
aniserrep Gasack ane Python, sqlite. Python-na nepexrepai

., matplotlib sp prace, upryanas opra. Hiicanra

Python-gars comimap.

Kysiper
Python rizine ecemrepai meury

i




Tpepexmmno:
Asropwmais it

Hean: nayunts G
Python ;u1s petenis BO3HKAOMIIX 1A NPAKTIKE 32124 110 pagoTe ¢

HBbIIGH Ha A3HIKE IPOT

promevy H AHATH TEKCTOBBIX

Suanus:

Ocnonst sauira Python, cirrakcie

Tpensapurenbibie JQHHBIX, TOHCK HH(OPMALUIH, COBAIE KOPIYCOB AaMHH. Vasern:
Tpeonamn: Conepaanme: Bueaerie n nporpavmiposaime ia ke Python. Inears npocrite mporpans
KomnbiotepHbie by v porpaip Y " porw
Mporpassmposan por 5 Arduino. DB CTPOKOBHIE METO b1 BaT0BHE CTPYKTY B AQHHEIX.
HaYKit ¥ OCHOBbI PYaP i
nenasmmke  |BUKB 30/30/0/55/12.5/22.5 PaGota c aiinavin 1 dysauii. Pery apisic upakenis b asbike Python Hanbian
nporpamMmupoBaH 3211
i Python PaGora c woaynat o, tim. « cepaepy 1o SSH. yenomni i wicion
Mopdooreciari anais pyccxoif cosoopust. Pagota ¢ xarmast 5
Hnrepiere.Pagora ¢ Gasann Aaiisix Persumoniie Gasii aansix n Python, | Konerenun:
sqlite. Bisyanmans samnsnx s Python, supryansioe oxpyacenie mutplotlib, | Pemenre 3azas na moie Python
o P wtacen
s Python.
Prerequisites: Algorithmization | Purpose: to teach how to apply basic skills in the Python programming Knowledge
and progranming. language to solve practical problems ofworking with text data and automtic | Basic Python syntax and concepts
Postrequisites: Programming in [ processing and analysis oftext data, information retrieval, creation ofdata
Arduino. Abilities
! introduction to programming in Python. Control structures and | Write simple Python programs
Computer Science Prog y plePyfon
string methods. Basic data structures. Working with files and finctions.
and Programming in | BD/E | PP N
30/30/0/55/12.5/2 Regular expressions in Python. Working with os and time modules Skills
Fundamentals of Python c |20
A Conneetion to a remote server via SSH, morphological analysis ofthe Russian |Using conditions and loops
Programming
word form Working with data on the Intemet. Working with databases
Relational databases and Python, sqlite. Data visualization in Python, Conpetencies
matplotlib virtual virtual 0Obj d Solving problens using Python
programming classes in Python
P Maxeatur: cry P TLAAGPAI KOAAGHA OTHpEN | BLTING: CHETAKCHe, AMHAMIKUTLK TSPy oM HITCPUPETaTop
5 aeMenTIepil Meirepyre Aaiibizay. npuinTEpi
Hocrpexmmirrep: Arduina | Massyise: HirrepnperaummsnanaTsin Ti1epin Tapixut, Aavys acore kasipri | AkeAiviris cuenapiit xasy, 1epexTepii o1Liey ane KoTe! Korcy.
rizinze Garapaavanay Karaiis, Tinzepai kypy s farnstcnt: IDE najizatany, nakeTrepai Gackapy one CTaniapTTs!
Tnanbopwari Toyencisairi xane Java kypy. Terin Garaapaavansix Kiranxanais naiizenany
Kowmiorepaitc !
Hirrepnperauana acaxrawa care Python Tixi. Pederciua xane mrpocrexuns yrinma. Python UGN MOTOTHIITEY ADME MpOTECTEpAT
Fuutbap Kone 1K "
yrintepine | BI/TK 30/30/0/55/12.5/22.5 iivis neriari enxipiaren Typacpi Typacpi
Garaaprananay 3211 N
Kipicne konap. Konreliniep Typi 1ypatst rycinik. Tisiiep, Kopres aep, cotixrep
nerisacpi
P Konreitnep Typnepiven xymstc icreyre apranran gpanxap. Hreparop
e
K 5 weriari : Tapwakrany,
i tap. dymaATap. Gy nKATAp A KapiaY. ApryMenTIepi Gepy
Tpepexmmno: Tean: | Bwanns: cunTakei, AUaNHCCRA THIISALUA W IpHILIIE PaGOTH
o, wmrepnperaTopa.
» c frm— VSt eHI: HAICAHIIE CPHTTOR, 0BPAGOTKY AQHHEIX 1 OTIANIA KOa.
Y EMHX A3BKOB. cosann Hamsiion: pacora » IDE, ynpasieriie nakeravin i Heros3onaiie
Tpeonamn: mcon. i covame Java, CaoGonoe 110 1
KomnbiotepHbie i
[ — por 5 Arduino. | mPython pedaexcit i paspagote u
HaYKit ¥ OCHOBbI VIYa .
wirepnpernpyenst [BIVKB 30/30/0/55/12,5/22.5 B T nponeccon.
nporpamMMMpoBaH 3211
i e s voneineput, crporar. Homsmite Tina korTeiinepa. CIiciat, KOPTEAH, C1OBIPI.
Hnctpysermsa n paboTss ¢ Tumav komteiinepav, Monatiie
ITEPATOPa. IIEMCHTH CTPYKTYPHOTO IDOTpaMMIpOBaHHs, Dy kiU,
Ocroniie npor nerenns,
i, i, OB awterie hymautit. OcobertocTn nepexain
apryventon.Lambda-(yiunn 1 snevenst
isi Purpose: to prep: to master the el using syntax, dynamic typing, and interpreter principles.
and progranming. interpreted languages. Skills: scripting, data processing, and code debugging
Postrequisites: Programming in | Contents: History, development and current state ofinterpreted languages. | Abilities: IDE use, package management, and standard library usage.
Arduino. Prerequisites for creating interpreted languages. c ies: rapid and process automation.
! Java creation. Free software and Python language. The concept ofreflection
Computer Science
and Introduetionto | and introspection. The main built-in types ofthe Python language. Built-in
Interpreted 30/30/0/55/12.5/2 container types. strings. The concept ofthe container type. Lists. tuples,
Fundamentals of <P c |3 P & P P P
A Languages dictionaries. Tools for working with container types. The concept ofan
Programming
iterator. Elements ofstructural programming. Functions. Basie structures of
structural progranming: branches, loops, functions. Declaring finctions
Featurs ofpassing arguments. Lanbda functions and clements offunctional
programming. Generators. The concept ofan anonymous function. Functional
in Python: flter, map, reduc
P Marcarer: o ccertepi ety Biini: QITOpITMACY Heri316pi. 6arAGpaMATay 1M GaTaTbiK,
sipicne TaHbICTHDY i 0apAH GarAapaNATaYy TLRiHAC K y3ere ackpy. Wy
Hocrpexmmirrep: C+ Mayin: apaanryaa Hikewaiziri: anropiTy KYDaCTHPY, Kapanaiisiv Garapavanap xasy,
Tii weriari yruntapi. C | mapTrap wen wiknAep i ko7 tany, KaTenepi TaGy.
rinirueri Garaapnawanay werisaepi. C rinineri lar asicsi: nor i y opTacka KM icTey,
Kowmiorepaix
Anropimyey AB rypiepi. C rizinte enriay/murapy s yiiaacTpy. Arsmaap. Gaitiiap. | oxTs aypuc pacivey
Fuutap Kone
wore BITK| 1212 15/30/0/50/10/15 lepercia acpextep Typrcpi. Baranap .
Garaaprananay N
Garaapnawanay Apraitsi ey, o3airiren ywmsic icrey sane IT canacsin opi kapaii Merrepyre
werisacpi
P ¥ eprisixri mcanap osrepry. | maiismix
Kopcersinrrep. Kax wozenepi. Maccisrep. Macensri dyniauiara Gepy.
Tpepexamntor: Brecnne s | Lleab:03HakoMACHHE CTYACHTOR C METOAMH peICHIs PR [ — Gasomsic
h— a sce mpor DO TPAMMIDO BN, MPHILIIE MOCTPOGHIA MPOTpaNML.
Hocrpexam Conepacantie: Mapazurats: nporpasmposaris. OBIe HpMAIIITE ‘VAMGHIIA: COCTARMATS AFOPHTM, MHICATS TPOCTHIE TPOFPAMAEL
bk npor - nporpamoro . Basonsie oS yenoms n wKb, o
npor Octtoms: npor na mwie o, Crpyrrypise | Hauiar: aoriseckoe Mumetie, pagoTa b cpee nporpasmposaris,
Anropinisas
Komiorepiie nayiat ar runst tamsix s avsike Cit. Opranzania BEota/seimota b avsike Cit IloTor. | axkypatioe oopaneriie Koa
w
wocton sks| T 15/30/0/50/10/15 aiinui. ASerparribie THns Aariix. Tpadt. Gy, TIpoTomume: by ki, |KoMICTeRMIM Peliciine npakTHICCinX 3312 € IONOIIbO
nporpasposas | | oy, € npor paGoTa  roToBHOCTS K
,,

TnoGansusie i nokanbHbe 00beKTh. MoanpuKauis 06LekToB. Vkasaten.
Mo nawsri. Maceiss. Tlepenasa wacehsa b bymkinio.

nasnneiieny wsysesio IT.




Computer Science and

0

Specialty

Purpose: to with the methods ofsolving applied problems
and their implementation in a programming language.

Ch
language

Content: paradigms. General principles ofsoftware

development. Basic programming concepts. The basics ofC programming
Structural data types in the C language, Organization ofinput/output in the C

language. Strean. Files. Abstract data types. Graphs. Functions. Function

Knowledge: basics ofalgorithmization, basic programming structures,
principles ofprogramdevelopment.

Abilities: creating algorithms, writing simple programs, using.
conditions and loops, finding errors.

Skills: logical thinking, working in a programming environment, clean
code Hrmatting.

Algorithmization | BD/E [ AP
Fundamentals of nd brogramming | ¢ | 1212 15/30/0/50/10/15 prototypes. The preprocessor. Mathematical functions. Special operations. | Competencies: solving practical problems using programming,
Progranming Global and local objects. Modification ofobjects. Pointers. Memory models. | independent work, and readiness for further IT studies
Arrays. Passing an array to a fanction
Tlpepexnmsurrep: Mavanabika | MAKCATbI: Gil1iM a1y IIBUTAPABIH HETi3Ti AEPKTE KYPBUIBIMAAPH Meit Bitiv: AJTOPHTM NPUHLHIITEPIK, 01apABIR KYPACTIAIriH (YaKbIT AoHE
xipicne anropuTAcpi Typans GiniMacpin HaKTBl KeRicTiK) y i Twimainiri) Tyciny.
Tocrpexsimnrrep: CCCITEPLi Heiy YIiH THITTIK 1CPeKTED KyPHIIbIMAAPS MEH CTAHAADTTH OPpTypai AepeKTepAL YilkMAICTHDY diCTEDiH K aHe 0Na I
i maiiganana TP, 3 ety Tyciny: maccusep, Gaii Tisimep, crex,
Ke3eKTep, aramTap (eKiiK, TCHrepiMai), Xou KecTenep, rpauiTep.
Kowmsiorepaix P
ennmonap e Asropuniep v Maswyubi: a1ropiTy e MatiNeTTep KYpbUIBIMH Ty paH TyCiHiKTep. Mkemaiiairi: ¥ Chbuiran HEMCce TYNHYCK A1TOPHTMACP LI YaKKT AdHe
arte Maninerrep | BI/TK 15/30/0/50/10/15 Anropuazepain Typiepi. Ecenepai wewyain nerisri anroputsaepi. Iszey |wemicrix kypaeninirin ansixray mymxinairi. Hakrst moceneni weury yuin
6"‘?”“”‘“” KypPHUTBIMEL 1212 Cypsinray i 3 cypmTay. R KOTAILITBI ACPEKTEp KypBLIBIMBIH TAHAAY MYMKIHAITi.
nertept Tiepextepai istey yumin xourmeyti Kostany. JIHaMHKGIbIK ACPCKTED JTarAbIcht: AHBIK 10T HIGUINK TISGEKTEPLT KypY KoHE KOPLTHILIL acay
KYPBUBIMTaPL. JICPEKTEp KYPHLIBIMBIH AHBIKTAY . CHITBIKTBIK mymKinziri. Ecenepai wemyre xyiieni Typae kapay, onapast
Gaii1anbICTRpEUIFAR Ti3iMacp: Gip GarbiTTe Kone ki GarbirTel. Kesex, cTek, | kazamaapra Gomy MyMKiHAiri. AITOPUTMACP MCH ACpeKTep
nanyGa. Maceis e Tisim Typine icke achpy. JIepeKTep KyphTbMs enrisy ywin iAepin cemini
rpaur. pagrap weriari Tpaurepai aii i _Kysmperriniri: Aaropimuiep men aeperrep
Tpepexan3uthi: Bacachue 8 Leas: y ii 06 Juanus: X c1oKHOCTH
cneumansocts X H AT OPHTMAX, OO MHPOBINHS IDAKTHIECKIEX HABKOB a3paGoTKI "
Tocrpexsmant POTPAMMHOTO 0GCCTIEHCHIA C HCTIONB30BANHEM THIIOBBIX CTPYKTYP AQHHBIX 1 TMonnmanne pa b
sk npor ans pewenia 1 " Maccus, crex, ouepen,
Conepaanme: TIONSTHA &TTOPHTMA I CTDYKTY P AQHHHX. Bitsi 1epeBb (GHHAPHLIE, COATAHCHPOBAHIIC), XeIll-TaG Ik, TpaphL
Komnbiotepasie naykit IrOPHTMOB.a30BbIC ATTOPHTMBI PellIeHis 32124, AJITOPHTMBI IOHCKA. Ymenns: "
Aaroputisin ASD
M OCHOBBI BJUKB 15/30/0/50/10/15 BHYTPEHHSA H 3 Vmenue
CTPYKTYpa AaHHBIX 1212
nporpavMposa Flenoas30BanHe XemmpoBais A1 HoMeKa Aanibix. Jlnray pysryp nanGonee CTPYKTYpY A8HHbIX 113 penicHis
namnix. C a i KOHKpETHOH 3a1aun.
" Ouepexs, cTek, Ack 5 |Hasbm: C HETKHE TOTHUCCKIIC UCTIONKIE 1 BIBOATS.
BIIC MaCCHRa 1 ek, Tpag Aan. O caencTsis. NOAXOMHTH K PEMICHHIO 32124, PACKTATHBAL
reopinn rpacbon. AropiTMB 06X rpaoB: MONCK B YOIy 1 IONCKE [1X 1A wari. YRPENHOE BIAACHHE TLKAMH PO PANMHPOBAIIS AT
mmpuny nonicka kparuaiimux nyreii. Jeperbs " 1 CTPYKTYp AQHHBIX.
0 |Purpose:to knowledge about basic data structures and [ their conplexity
Specialty algorithms, to skills in software using standard | (time and space), and evaluation eriteria (correctness, efficiency).
Postrequisites: C++ programming [ data structures and standard algorithms to fic applied problems i ¢ ofvarious data nmethods and their
language Content: Concepts ofalgorithmand data structures. Types ofalgorithms. applicability: arrays, linked lists, stacks, queues, trees (binary, balanced),
Basic algorithms for solving problems. Search algorithms. Sorting algorithms: |hash tables, graphs.
Computer Science and internal and external sorting. Using hashing to search for data. Dynamic data | Abilities: Ability to determine the time and space complexity ofproposed
Algorithms and | BD/E [ ADS
Fundamentals of st | ¢ | 1202 15/30/0/50/10/15 structures. Defining the data structure. Linear linked lists: unidirectional and |or original algorithms. Ability to select the most appropriate data
Progranming bidirectional. Queue, stack, dec. Inplementations in the formofan array and a _[structure for solving a specific problem
list. Graph as a data structure. Basic definitions ofgraph theory. Graph Skills: Ability to construct clear logical chains and draw conclusions
traversal algorithms: depth-first search and breadth-first search. Algorithns for | Ability to systenatically approach problemsolving, breaking themdown
finding shortest paths. Sorting trees and balanced trees. Definition ofthe into steps. Confident use ofprogramming languages for implementing
sorting tree, application usage. The search algorithmin the sorting tree. The  [algorithms and data structures. Competencies: Ability to eficctively
algorithmor inserting into the sorting tree. Algor solve awide range ofcomputational problems using knowledge and
Tipepexnmnrrep: C++ Maxcarbi: Binimi:  [lonai asxraraunan keiiin cryaentrep:
Garaapnamanay C Arduino Arduino naT(hopMackHEIH AKyMBIC TPHRIHNIK Ty ciReai
Tep: OGuexire 6 yiipery, anexrponst ware p iri: Arduino IDE-zie wasa et
Kowmorepais Garurrranran Kymbic ictey larabicsi: JlaT4nKTep MCH aTKAPY bl KYPBUIFBLIAP/Ib! KOCA ATALB!
FhtLap Mert Arduinatiginge | (ATB/3 0/45/0/60115/30 ;‘:‘:’g:““: . Haep et mapriap s Ko aka - »
arnapaawaray Garnapawaray/ 213 phicsita Arduino maargopuacsmbin aputexrypacss, Arduino IDE | Kysiperriairiz  Kapanaitsi e opra enreiini Arduino woGanapsi
eriepi OpTacCH, KIpIC-bIFLIC HOPTTADH, LUIPABK A 3He ANATOTTHK CHIHALATD, wrate KoM anbik K aie i exe &oGanapyen Ay bic icreil anas
AQTUHKTEP MeH MOy TBACP, TaiMCpIICp, LHKIIACP % JHE LAPTTH ONICPATOPIAp
KapacTHphTabL. TIPAKTHKAIHK K YMHCTAD pKbLIK HAKTH AOGANAD A acara
Tpepexuin: Teas: 06y npor Bnanns:
Tporpavmmposae na ssoke | naardopwe Arduino, passis nassin pagoT ¢ i it padors Arduino
KomnbioTepHble C++ 1 faTHHKAMH. Vaenus: ucats nporpasst & Arduino IDE
HayK¥ 1 OCHOBbI Tporparnmposas PYaA/ B Mocrpexsusurni: OGvextio- | Coxepanue: Apxutextypa miargopms Arduino Hapbikn: TT0AK1I04aTH ATHHKH H HCTIOTHHTENBHEE YCTPOTicTBY
nporpammupoBaH wsnagspieBAKB |- o 30/45/0160/15/30 opuenTipoBannoe Cpena Arduino IDE Menonb30BaTh WHITE 1 yCnO0BHA
wA Arduina nporpasMpoBaie BXOJIB1 H BHIXO1EL UHBPOBbIE 1 AHATOTOBbIE CHIHATH Komerenmmm:Co31aBaTh npocThie i cpemie npoeTr na Arduino
PaGoTa C AQTIHKAMI H MOLYIAMH PaGoTaTH MHAMBIIYATLHO 1 B KOMAHIE
‘TaiiMepBL, LIHKIB 1 YCIOBHbIE ONIEPATOPHI
Prerequisites: C-++ programming | Purpose: Teach students Arduino develop
Postrequisites: Object-oriented ~[skills in working with electronic devices and sensors. Understand how the Arduino platfrrmworks
Computer Science programming Contents: Arduino platformarchitecture Abilities: Write programs in the Arduino IDE
and Programming in | BD/E | PA 30/45/0/60/15/30 Arduino IDE environment Skills: Connect sensors and actuators
Fundamentals of Arduina c | 3213 i VO ports, digital & analog signals Use loops and conditionals
Programming Sensors and modules Competencies: Create simple and intermediate Arduino projects Work
‘Timers, loops, and conditional operators individually and in a team
p: Cit eprrey, i y TiaAepinin
, 6: swacay nerisnepi (C/C-++, Python); MHKDOKOHTPOIIEPIICP MeEH AATYHKTEPI
Komnsiorepaix PoGotorexsuia 1ep: Obnextire 03apa apexerTecy anicrepin Tanay. RyMbC npHITAITEDi.
FRUIBIMIAD MEH | AaF bl BILTK RBT 30/45/0/60/15/30 wmerisri kesenaepi. PoGorrapra i p Men
ty 3213 apHanFan Tinzepi. PoGorThi opTanapi PMCH KOHE 1 KYMBIC icTey.
Herisaepi Tinepi Mauina Kot K ie OmbiH POGOTTAP I 6: pori. it 6 yitenepre ap) KoL Kasy wane

'BarapaMANIBTAD TSI POGOTOTEXHIKAMEH 03apa apeKeTTECY

wonzey;




Tpepexnusni:
Tporpavmposasiie 1a ssbike

e TexHoNOrHii Mpor . paspadoTa

TIPOTPANMIOTO OGECIEHEHIA 1 QA3 METO10B BIaNMOEHCTENA

3HANMS: OCHOBSI F3HIKOB NPOTPAMMMDOBAITIS B poGOTOTENHIKe (C/C-+,
Python);

KomnbloTepHbie - i POrpAMMICTOR ¢ POGOTOTEXSIKOIL IpUHIIE PaGOTH MHKPOKOHTPOLIIEPOB i AATHHKOB.
HaykumocHosel | suis | YR 30/45/0/60/15/30 Toctpexpmmrui: OGsexrio- | Coepiantite: OCHOBILIC ANkl IPOIPAMMHPOBaII POGOTOR. S3bikit Vmenns: npor Gotos it paGotath ¢
MPOTPAMMAROBAH | o orexstnke 3213 npor 105, Cpestsi npor pooron. LT MM 8 HCTIOJTHITE BN MEXAHIH3MAM
ua nporpavMupogase i poGoToE. i HaBRIKN: HAHCAHHE H OTAAIKA KO U1 POGOTOTEXHHYECKIX CHCTEM;
npory ii. Tipor Kak DeA paspaGOTKH i GHEIHOTCK,
++ programming | Purpose: to study robot i basics ing languages used in robotics (C/C++,
sites: Object-oriented ~|and analysis ofmethods ofinteraction between programmers and robotics. | Python): principles ofmicrocontrollers and sensors
C“:‘PUtEFSC'E"Ee Programning programming Contents: The main stages ofrobot programming. Programming languages for | Skills: programming robots and microcontrollers;
an, BD/E [ PLR H achine code and its g with s and actuators.
loof | msazesin 30/45/0/60/15/30 robots. Robot programming environments. Machine code and its role in robot. | working with sensors and actuators.
Fundamentals o robotics c (3213 Interaction with robotics. gasthe |Abilities: writing and debugging code for robotic systems; using
Programming final stage ofrobot assembly. Programming robots and the op they can and libraries.
perform Progranming robots and training their actions. Programming robots | Competencies: developing sofiware or robotic devices:
- Max » F— Bi
Kipicne samanayn paTThIK nepexepi nerisaepi, npouectep, wan, ¢ aikibi
Tep: ey i Tuini i Kypasi i peri i yincisi
Mozens ey in acnantsix i kypy, Tarai cymic icreyin iaepi Texepais:
Kommsiorepaix Kyitencpi NE MPAKTHKA LIK KO 1AHYIbI 3¢pTTE wymbicicrey, Gackapy, wyiieni
FhUTBIMIAD MeH Onfpaummul( TR 0Ozh 15/130/0/50/10/15 Masmynsi: 3amManayn 0nepaumsi bIK Ay iie epai Kypy npununnTepi. Bamray.
Garnapaaaiay Kyiienep 1214 Onepanusi bik &yiie1epxin apuurextypace:. Ipoucerep men arbmaapas | darasuiap:
werisaepi ik cyiiee. Tunki ay Gackapy. @aiin bk wyiienix
wyitenep. Kipi py imi wyiieci. O i vt ¥
incizairi. Windows iiea epil ¥. Windows mapsten | Kysuperrep:
#0b1 unTepd eiici. Windows 7 ane Windows10 OK-te kymbicicrey | ecemrey ayiien epinin Twintti Aane Kayineis &y MbiChH KaMTAMACHS
ixcrepi. Li iiesepin opuary. ery.
Tpepexsusuten: Bocaciie s | LLedb:usy deHiie IPUHINON HOCTPOCHIA, HASHAYCHIA, TCOPETHYCCKIX OCHOB | Jnamus:
criewa wp o st hy i OC, npotteccs, nawsr, Gaiisionie
cpexcraa ynp 0GpaGoTKi anKEX B |cHeTeMs, Ges0nacHOCTS.
y p KoMIIeKe: w | Yorennn:
KomnbloTepHble paGorar ¢ OC, U pecypean,
HaykM M oCHOBsl | Onepamtonmsie os C Tpuntums: cueresy
v paL VKB 15/30/0/50/10/15
nporpamMmMpoBaH je— 1214 ApXHTCKTYpa oriepamombix cuere. TIoAcHeTeMa yipasieins npotieccasi | Hasikn:
wa notokay. Tl aynp. navsTbio, dai YTWANT, KOMaRAHOI CTPOKH, Gazonoe
cieten. MHCTAIAIISA OniepatuonHix cHeren cemelicrsa Windows Kovnerenunu:
Murrepipeiic xomanmoii crporm Windows. O paGorsi 5 OC OC ans i n ii paGors
Windows 7 i Windows 10. cucten cemeiictsa cucren
Prerequisites: Introduction to Knowledge:
Specialty Purpose: to study the principles of construction, purpose, [basics ofoperating systems. processes, memory. file systems. seurity.
Postrequisites: Instrunental | ¢heoretical foundations of the functioning and practical use of [SKills:
Modeling Systens operating systems as an cffective means of managing data|”OTking With an operating system mnaging processes and resources,
K syst figurat
Computer Science processing processes in modern software and hardware ‘Y;[:[‘“"“ euration
. . Abilities:
and BD/E [ OS . complexes of automated and information systems.
Operating systems 15/30/0/50/10/15 L . . using command line, basic
Fundamentals of c 1214 Content: Principles of building modern operating systems. The Competencies:
Programming architecture of the operating systems. A subsystem for|
8 ensuring efficient and secure operation ofcomputer systems.
managing processes and flows. The memory management
subsystem. File systems. /O management subsystem. Security of|
operating systems. Installation of Windows operating systems.
p: Mascars: Intel Texs0 10T ACH Heri3ife MuKponpoLeccop sk | Bixinaep
Kipicne i Herisri yemenTIepin, HAKTH HHE Tpory 8 werisri Tycinikiepi,
Tocrpexpusurrep: KopranFa KyMHC wane Kasipri i onapsin yiienepa
Mozens ey in acnantsix Garzapramanay KypLUTIMG MeR Heri3Aepi Typans Giinaepi M Iexepairep:
< Axnaparmix Kyitencpi A AP KATHITACTHDY. Hirepipeiicrepai naiinanany i Kapanaiibiv KoHgurypaisay.
oMmBIOTEpTiK
" wyitenepain Maswysisi: MuKpONpOILeccop sk & yiiesiepAis Kypsutbivsi, Heriari laraeunap
PRI p Mt AJBAT
Garzapnava-muik- |BI/TK 15/30/0/50/10/15 KOMIOHEHTTpi oHe onapabIK Karsmeri. Heriari HyMbiC icTey
Garzapravanay 1214
annaparThik pHOMCTHKAIHIK (Y HKIIAAAP/IH aNapaTTHIK icke achipy. Intel orGackmbin | Kyswperiep:
nerisaepi
P anrepdeiic-repi MHKDOTDOILECCOP AP HIBIFL KYDHUTHNG, HEri3ri KOMMONeHTTEp], onapsiit | A i nporpa parTIK i
(ysiausaps Kote 03pa dpeKeTTeCY] KOMTIONEHT. PerncTpiep #ane tuisuai ko zany.
OaapibiR MaKeaTh, A enen Kb, KU Kajth, mHaIap, KYMHC pEAHMACDI,
axpectey A yiieci, MHKPONPOLECCOPITHIK KOMAIAQIAP B HETi3ri TONTApH
a3apa apekerrecy
Tpepexsusuten: Bocacnie s | Lican: (oopMHpOBalie y CTYICHTOR SHAHHIT H YMEHHIT 0 CTPYKTYPE 1 OCHOBaM | 3aris:
cnennansiocts npor wa  [Ocuoms nporp: WX otk B
TocrpexsmuTai: Gase Texsonorin Intel, B pearbom pac
y " creTenax. Viers
Tporpasio- — Conepranie: CrpyKrypa, ochomibie npoctsie i
KomnbioTepHie porp P " PP P
annaparisie cuctes it p Hassia
HayKM 1 0CHOBbI PAIS _
wirepdeiics [ BIVKB. 15/30/0/50/10/15 orwscerinx i apig dymiawii. Crpykrypa PaGoTa C IPOrpAMMHBIM It aTTADATHEM OGecneeHieN
nporpammupoBaH 1214
It wiopmauonHHIX cemeiicraa Intel, ochomisie wx py ki i
cucrem KoMmosenT. Peructpst winx aznaverite, O3V, KIII-NaMsTh, WHik, pex st porp fico s HIC.
DAGOTH, CHCTEMA 1 CCAILIN, OCHOBHKC TPYIIIIH KOMAIL MHKPOTIPOIIECCOpa.
Crema i c i i
noprs . nowsTHe 0 o paGorst
B peanbHoN it pekuax. By ki GasoBoii
isi o [Purpose: to ! knowledge and skills about the structure and Knowledge:
Specialty basics ofprogramming the main elements tems based on ofsofiware and hardware interfices in information
Postrequisites: Instrunental | Intel technology, in real and protected modes ofoperation ofthe systems.
Modeling Systens microprocessor and in modem operating systens. Skills
. Contents: Structure, nain components ofmicroprocessor systems and their | Ability to use and configure sinple interfices
Computer Science | Software and
X functioning. Hardware implementation ofbasic logical and arithnetic Practical skills:
and hardware interfaces | BD/E | SHIIS N N
15/30/0/50/10/15 Intel fmily the main Working with hard
Fundamentals of | ofinformation c | 1214
- their fanctions and component interaction. Registers and their purpose, RAM, | Competencies
Programming systems

CACHE memory, buses, operating modes, addressing system, the main groups
ofmicroprocessor commands. The scheme ofinteraction ofthe microprocessor
with peripheral devices, I/O ports, the concept ofinterrupts. Features ofthe
microprocessor operation in real and protected modes. Functions ofthe basic
input/output system (BIOS) Peripheral devices and their i

Efiective use of sofiware-hardware interfaces in information systems.




Tpepexusnrrep: Mexten

MaKeaTsi: GonaIaK MyraTiMACP i KypC GarAapIaNaCHHa KipeTiH

BiaiMiz CHIBIKTH A1TeBpa, TeruIey Iep A YHEIEPiHiN TeopHACH,

Kypont werisri T wane weriari v Teopmic, p
p: mmckperti TawsieTpy, Gomanax weriari ot
naiianany urepyine bikan ery ©:1L1eMi, GasHCi KOHE BEKTOPALIN KOO HHATTADH, CISHIKTHK

Maswyubi: Cryentrepre Gepinerin MymKinaix: MaTeMarwai neriari

onepatopuap Teopschl.

Korapss Marewaritka Korapst BIOK | MM Lsiosorsonons | 1 epexencpi Typars Gizisezi, wontanaoupsn | Bi CHIMIKTH A1TC0p CCeTepiN eIy TaCAAEpiH MEHTepy
nerizepi e — K | 1210 MATEMATHKATHK 3¢ TTeY AICTEDiH, O31HiN MeAATOrHIMIBIK KHOMETiHAE tuic
MATEMATHIKATBIK Ofi/bIH MY BIHBIH HETi3Ti KeICHICPiN KONy LA EABICHI: AHBIKTAY BILITAP MeH MATPHIATAPFA AMANIAP KOALARY,
Men |AleH pecMit ToriKa TitiHe ChI3BIKTBI K oHe EBKIIL KeHICTIKTEpi, CHI3BIKTH TY PIICHAIpY1cp, KBaApar
aynapa Giny, TaAGY b ACHITACTY K aHE AYDIi3Y; MATEMATHKATHK i, Kepi MATHI, CHIBIKTH Terey ep & yiienepin wieuy axictepi
wmeGep wone icrepaiic | Ginixrepi Men xarach KutbTaCATE
Tlpepexmm3uTbi: w0kl Kype | Lean: O: 3 yunTeneii ¢ Teop — [Buanun: Hoeiiilie J0CTICKEHIN MATEVATIII B HAY Ke, METOIH pellicHI
jrr—— OCHOBILIX a3AC7I0B MATEMATHKIL, BXOJALLIX B IPOTPANMY Kypea, i ¢ TP e O petes CHeTeN e paskeRi, HaxoReHE Kopiei
5 [——
Wiz ekperias p Merozav, _
VMeH IS Y METh eLaTh AAIETPAINICCKIE Y PABHEIIA 1 CHETENS Y pamKCIu,
yuHTenaMit [peuats 314, CA3AMMLC © AHTHON 3ABICINMOCTbIO 1 AHtHeHOI
Conepanme: Cry ieHTH MOTYT: HENIOB30BTS 3HANIIS OCHOBIHIX 00K i nexropon,
OcnoBb! BhicuIeii Bricuas MM METOMBI elie His 3784 V1A JOCTIACHAA HAWTY UICTO KOHEHHOTO.
BIUBK 15/0/30/50110/15 | 1 e e ¥
MareMaTHii MaremaTiia 1210 101 bepCHINATEHOTO HCTHCICHIIS, OCHOBHBIC ITAIIB PA3BHTHS pesy. -
. [L— FIECKO0 MBEHIA I "
MiicaH B epocii  ywers
[———
nepeson iin
A3bIKA Ha A36IK POPMATBHOI TOTHKH, YNPOLIATS H IPOBOHTS AHATH3; YMETO
HCTOB30BATE MATEMATHICCKY IO TEPMHHOIOTHIO W IDHMEHATS
Prerequisites: the school course | Objective: To familiarize future teachers with theoretical Knowledge: the mathematics in science, methods for solving
ofmathematics. main sections included in the cour withthe  |matrices, methods for solving sy stems of linear equations, finding the roots of
. . complex numbers
Post-requisites: discrete main practical mathematical methods, to ficilitate the acquisition by future P!
N | Abitities: solve algebraic equations and sy stems of equations, solve problems related
mathematics teachers ofskills in using Content: Students can: use knowledge ofthe basic o linear dependence and linear independence of the sy stem of vectors, develop a
principles ofmathematics, methods ofathematical rescarch using differential  |correct strategy for solving the problemms inorder o achicve the best final result
calculus, the min stages ofdevelopment of mathematical thought in their  [Slls: sils and logical thinking in solving theoretical and scicniifi problems.
Fundamentals of Higher BD/Hs| MM
15/0/30/50/10/15 1 pedagogical activities; be able to translate statements and inferences fom
higher mathem Mathematics c |20
natural language into the language of orml logic, sinplify and conduct
analysis; skillfully use and apply
methods in practice
Tipepexpusnrrep: Koraps | MaxeaThi: lCKDETTiK MATCMATIKG 1OHiH HECPY iR HETI3 i MaKCaTH i - ai peamartap
matemarika [l0CTPEKBHSHTTEP: | CTyIeHTTEpTE ANCKPETTI MaTEMATHKA €cenTepin ey 1i i dnicTepin Kane Oy 10 TYPAC Kypy Abin,
N . N rpadmap womray Teop woue azicrepin
coran oitnay s yiipery. W >
Giny: e
oMK K0Gaus Kasy e | Masmymst: Oky np Tepre aeKp orpn
xopray Hewece keweri evmixan | neriari Goninaepi Goiibmma Kophn G an Giniai [xasy i, [T —— (rrapm Gap
anceipy AHCKPCTT] MaTCMATHKAHBIN THITTIK CCCNITEpiH LIGLIY A YTHIMbI AHE THIMI Yprenipy ai. i a4
Korapst watemaruka | lncxperti BII/ (DM 5 Tevgmap i
. 1503050110115 | 3 yiipery aer; ey, AuekperTi MaTewaTIKa TypaTH
Herizzepi MaTeMaTHKL KK [2212 ! "™ Jakcwomasap xyiiecisin Tay enciyirin rexcepy i Mexrepy ;
ryciniri e Hcaiiap wei nponecTep it Kei crieKTpin seprrey axici perinze [y - - U orma et . ceenmen
e rexmKach Koany,
ysac y
it e
kunmmacripy Kysipenii: - varevatisa wane
[axnaparrua Texiononuanap canacazan neriari Gnisutepre e Gony., verisri
Tpepexomamre: i1 | 180T HE 410 0C BOG A A O "UACKpETHOTt NMATONATHKH’ ARTACTCA Gy HeT0ie | BMAMA: - LTI OCHOBIIE TONATINA 1 METOZ BTG BpAK I 1 Tpe uKaTOn,
pemerma 53230 AuckpeTnoi (hy i, (P HOFO TOCTPOCIA 30PN,
Py e reoput rpacon, Teopu koamposas
Hanncarie u samira qumsonsoii P Do, Teopn Ko
| Conepaanme: B npouecce o6y uenis Tpey eTcA AaTh CTY ICHTaM 3anac Ga3oBbX sHankil |VMEHHS: Y MeTh 3AIHCHBATE MATEMATHYECKHE IOHATHA C NOMOLIBIO IOTHYIECKHX
paGors, anmioMmoro mpoexra
10 0CHOBHEIM PasieiaM JUICKPETHOI MaTEMaTHKH, 06y SHTh PALHIOHATLHOMY H cinmBoson, npeoGpasossBaTh GOPMY Thi, B TOM 4HCIIE OPMY JTbI ¢ KBAKTOPAMH it
o caaua oy eHL P P sagan BBIMHCIIATS HOMAJIBHbIC (OPNBL HCTIONb30BATH AAICOPY
B - i y eryzemon R — I— crerens
OcHoBe! BRIl Juckpernas BV [DM 15/0030/50/10/15 | 3 MaTeMaTIKe Kak METOIE Iy HeHIS IHPOKOTO KPY I3 OGLEKTOR H POLECCOR. axcuon; HABLIKH: PeImeHHE 53124 110 OCTOBIHLIM PAsICTAN
jrm—— warewarma | BK (2212
|paGota ¢ kBaHTOpaMi, 0KaaTELCTBO BhIBOA GOPMY I H pacHeTHBIX hopmy 1,
[CBASANHBIX ¢ IPHMCHCHHCN IPABIL ¢y MHDOBAHI  (OPMUPOBANHE HABBIKOB.
Kowneremunn: criocodiocrs
14 5 Ga30BIMH SHAHIAAN B OBAGCTH MATEMATHKIL H HHGOPMALIOHHOTE
rextt00rI, Y METS OGLACINTS M TDICIATS, OCOBII MOIUATHA, SKOUL, TPANCIATS
1 pit pec N NaTNATIFICCKIX 30105, AHATHIDOBATS PEy THTATH M ACTATH
Prerequisites: Higher The main goal ofmustering the discipline "Discrete Mathematics” is to teach |Knowledge:- know the basic concepts and methods of algebras of expressions and
Mathematics students methods ofsolving problems ofdiserete mathenmtics and the redicates, combinatorics, the theory of Boolean functions, the formal construction
. of algorithms, the theory of graphs, the theory of coding:
Writing and thinking. Content: In the process oftraining, it is necessary to
g [ Abilities: be able o write mathematical concepts using logical symbols, transform
defending a thesis, a graduate give students a stock ofbasic knowledge on the main sections ofdiscrete formulas,including formulas with quaniifiers and predicates, calculate normal
work or preparing and passing a | mathemutics, teach them the rational and efictive use of the acquired forms, use the algebra of uterances, create a model of theries, check he
ive exam in solving typical problems ofdiscrete mathematics; to formin  [independence of the sysiem of axioms; Shills:
Fundamentals of Diserete BD/ [DM Sproblern solving on ions of mathematical logic, the use of echs
. 15/0/30/50/10/15 3 students an idea ofdiscrete mathematics as a method ofstudying a wide range |SProblem solving on the main sections of mathematical logic, the use of techniques
higher mathem Mathematics | HSC 2212 of logical transformations, work with quaniifirs, proof of derivaion of formaulas and
ofobjects and processes. . |
[calculation formulas related to the application of the rules of summation formation of
[proof skills
| Competencies:- the ability to possess basic knowledge in the field of mathemati
|and information technology, to be able to explain and apply basic concepts, laws,
[apply them in solving mathematical problems, analy z results and draw conclusions,
successfully carry outrescarch activtes;
Tipepexisnrrep: Koraps | MaKeaThi: Go/iaK Masan1ap Abii Kasipri 3amantsi Ay enepai tanzay, iz i
rep: |6ackapy ©eninze ap e . KowieKe canapra weriari
aaazap. i ki yriss, omnt e, Ganei #ove sexTopa
KoaTaHy GiniMi MeH KabineTiH KATHINTACTIDY,
oM ABK K OGaus Kasy Kane | aKnapaTTHK-T epai y wane tannay [ioo S s roci e
KOPTaY HEMECE KEMCHAL EMTHXAN | JMICTEPIH HIEPY. | Lar Abichi: aHBIKTAY HIUTAP MEH MATPHLATAPFA AMAJIAP KOLIAHY , CHIBIKTH KIHE
_ rancupy Mazsyue: wen ‘
Koraph MatemaTika | AnreGpa maie BI1/ AG/ B kericTikTepi, EM}HKH-I TYPACHIIPY 1ep, KBAAPAT MilliH, Kepi MaTpHILA,
. 3000/15/5011015 | 3 nerepammantTap. Exinmi aone yuinwi perti 2 » » e Men aarsich
Heriznepi reomerpus/ KK | 2204 N

xacuerrepi. Kawerers ware
BexToptap e BEKTOPAAPAGFS! CHIKTHIK OnEpamap. CHIsHKTHK

reruteynep & yiieci. ChsmIKTHIK oniepatopitap. Memuiixri pektopiap o

CHIMIKTHIK OTIEpaTOp Aap I MerIiKTi Mowepi. Kapanaiibine

p. Bipinui perri yep

AP,
aTemaTHKa e HIPOpVATHKa Ty paisl HOTisH GininuL, KOLIANGAIb MaTCNATHK.
i Teopus

mpmarepin najizazany ;

Korapu perri Teweysep




Tpepexsmsnr: Butcuras

Tean:

i 1 yMeHHs e ii annapat

Hanucanie u samuTa AHIIOMHO

[Swanns: nonciiume ocTioKemx NaTeMaTHRH B HAYKe, NETOAM peltcHyC

" MeTOIb IpH ananm3e, wnpor

COBPEMEHHBIX CHCTEM, 0CBOCHHE METO/0B MATEMATHUECKOTO MOS0 BAHNS 1t

pacots,

Wi crawa KoMmIeKcHoro

cHeTen.

Conepwanme: Bexropias n awmeiitas anreSpa. Marpiiue! i onpesenmren

¥y paseHni, HaxoxCHve KopHeii

[Vaenus: ypasnens p

i, pemars,
sanaun, consamme ¢
CHCTeME BEKTOPOB, PATpAGATHIBAT IPARILIEHY 10 CTPATEIIIO PemCHIA

R _ sxavena OnpEACTITEIH FTOPOTQ I TPETEErO MOPAIKOR H X CROFCTEA, MitHOpH 1t 10CTABAE B 52,431 1% AOCTIOK X HAILIY HLICTO KOHESHOTO Pesy AsTata
Ocromm swemeii | AsreGpan B | AG/ ansocn: O—— "
30/0/15/50/10/15 anreGpamceine Aonoaenis. Bektopst n amelinbic onepaumm nax : L
Matewatiman | reoverpus/ BK | 2204 v ety I Kosmerenman:
vextopan. Cuctens: mmneiinix ypamnensii. Juneiinbie onepatops.
“ " : [ — vy, MaTewa T 1
pait suanenin ocHoBHbe T, KoME L, AL TopH, CAZa N ¢ KD 1O
o1 ypasers. i i
ypamena neporo nopka. Jepennumansine ypasena
Prerequisites: Higher Purpose: ormation ofknowledge and ability offuture specialists to apply |Knowledge: the latest achicvements of mathematics n science, methods for solving
apparatus and ‘methods in the analysi i for solving systems of linear cquations, fnding the roors of
N complex numbers
Postrequsites: Writing and and programming ofmodern systems, mastering methods ofmathematical ne!
rocer [ Abilities: solve algebraic equations and sysiems of equations,solve problems related
defending a thesis,a graduate | modeling and analysis ofinformation technology systems. i linear dependence and linear independence of the system of vectors, develop a
work or preparing and passing a [ Contents: Vector and Matrices and D for slving the problems in order o achieve the best final result
and third orders and their properties. Minors and algebraic  |Shlls: skills and logical thinking i solving theoretical and seientifc problems.
Fundamentals of [ Algebraand BD/ | AG ) " N !
it math G nse | 2208 30/0/15/50/10/15 complements. Vectors and linear operations on vectors. Systems oflinear basic knowledge of natu
igher mathematics | Geometry sC . s s
i Y cquations. Lincaropeatos Bigenvectorsan sigemvalues oftncarapertors. <5156 b ot conctsprinclesof et syl mathemaics
and computer science:
Ordinary difirential equations. Diflerential equations ofthe first order. Higher
order difierential equations,
Tpepexmuanrrep: Korapsi | Maxcarst: Quanatbix [T — iini: Motericy oJicHavachs MO 1epii AIKTEY (NozemAeY
Matemanika TocTpexnmsirrep: | Maxima, MathLab Wy IR HETiBT] Hyi ¥y
N anatiay 1 MOAC Gy GOEIAPIANAIBK AQCAKTANAC SN IPIIUATTCDL
wen wyiienenren Giniva
Mcewaisiri: y
wany wone | Mazmymut: kane Maxima yiiecinin neriari [y N . o
Kopray Hewece kemeri evmixan |3 Makeati, neriari . MaKeTTep KME  [aynapy. Kyp puaa i opracus
; Mozennaey rancupy MDA MAKCATE, WHTErpAATANFAN OTA KaHE KoveK A yiieci. Kyfienep  [¢HUKaKeH caiikec keserinn arbikray
Korapss Marewaritka MAZh 1 : M & . .
acnantai — 30/45/60/15/30 —— perine, yiienep r wyiienepai (arabices: Maya IGHISD IR GaFapIa A Tsic KACaKTaNa IaKeTTepiie
nerizepi vtens 3216 . e Moxim [ote1m1ep.1i Kypy st iK1 F IO, JlepeKTpIi AR ASHE OrLteY
Yhenepi ay. ! oie:b1i ToTHIpY yuin Gactanks epextepa Aaiisiutay . Kiewrie uotioaeaepai
3 neriari amwray,  [copeery mporiece
(ynKuIATApyCH A 9He OMlepaTOpAPMEH A yMbic. CTAHAAPTTH MAKETTEp AOHE i i p perinie xope
Onap b naiixanany. Craniap s anrepaTHIK awaAap A Typrenxipyacp. [y
wyiienepai wemy. wane Maxina
wymc, one Maxima
Tpepexuinr: Bicuras | Llean: B0, SHANH OCHOBIN | Manna: W
iin ii npor B oneremax Py cueren
110
Hanncariie i 3amuTa annaomsoii | Maxina, MathLab B 06:1acTit Mo e HpOBaHI pU3HICCKIX 3741 - - o -

‘e (OpMAIBONATL 334y  NEPEROITE OMIEAII PEATLIOTD OFREKT
paGors, npocxta| C o ¥ " i - cxem
win cxaua y BT HHCTDY MEHT: OIDEZC TS, KIKAA €PE MOLENPORIIA 1Y A11E ToXOT

| mmerpysentansie sxavena e, HHTErpHPORAHHAS CPEAa 1 CHETEMa MOMOIH, CHTEM! Kak Hay M HBil 102 kowsperic TpeSonasms npocTa.
Ocronm muicueii ISM - . —
e cneremst VKB 30/45/60/15/30 KIBKY TATOD, FPAMMATHKA CHETEN, CPABHHTEIBHBI AHATH CHTEM o
jrr—— 3216 ! - jexeax. CBop 1 oGpAGOTKa A4HHBIX: HOATOTORKA HEXOIOH
Moennposas y O .
incopsiarum s e oean. Costamie auon, AuRTpAN 1 A
c 1 |nponeccon win raon sakavi
ux c op paun it enocobocTh e—
npeoGpasomanns, Penenre ypasennii, ccten, reweron.
0 y
unirpay bix
Prerequisites: Higher Purpose: rmation ofsystematized skills, knowledge ofbasic functions and |Knowled N classification of atisical
capabilities in Maxina, MathLab systems in the _|determinist, sochastc). System architcture: princples of modern modeling
software.
Postrequsites: Writing and field ofmodeling physical problems
4 ¢ & physical p: Siils: Formalize a problem: translate the descripton of a real-world object (plan,
defending a thesis,a graduate [ Contents: The basic structures ofthe Mathematica and Maxim systens. The |, N o models,
work or preparing and passing a _[purpos the main structural packages and their  |determine which modeling environment bestsuis the speeific project requiremens
conprehensive exam purpose, the integrated environment and the help system Systems as a [ Abilities: Pracical skils in building models in specialized software packages. Data
Fundamentals of | Instrumental BD/E | IMS ; Hecton and proc e to populate the model. Crea
30/45/60/15/30 scientific calculator, grammar ofsystems, comparative analysis ofsystems,  [cclleetion and processing: preparing source data to populate the model. Creating
higher mathematics [ modeling systems | ¢ | 3216 [eraphs, diagrams, and process animations to demonsrate results o the clint.
Functions in Mathematica and Maxina systems, the main fiunctions ofthe
Competencies: ability to see an abject as a set of interconnected clements.
library. Defining a function, working with functions and operators. Standard
packages and their usage. Standard algebraic operations and transfrmations.
Solving equations, systems, and inequalities. Working with graphics in
Mathematica and Maxima systems. The main fanctions ofthe Mathematica and
Maxima graphics library, the formation ofconplex graphic objects. animation
Tpepexnuanrrep: Korapss | Maxearsi: MathCAD acae MATLAB CHAKIE CORFb KOMIBIOTEPAIK BiTiMi CCelITey MATCMATIKACHHHI CCENTepiH UICUIY ¢ apHATFaN
Tep: Yileepai, comit inuire keneliTin nakeTepin oky. Giny:
Kowmnsiorepaix Lo s Ky MbCTH, Massyuea: Simulink mnmaunsisk opTaceiza sy i JAMANAY N MATEMATHKATHIK KY A AAPBI TYCiTly, AeTiAIpY A one
atesarina KMMC oM AK K oGaus Kasy wane | Kypaeri runsivi #ane wemy. Ginyi;
Horapuwatemaruia | ey LU Y 30/0/15/50/10/15 Kopray Hewece Kemeri evTixan yitenepaeri wemy oxicrepi. Ecenrey wemy yuin
nerizepi ™ ) arAapnasa K N it Ko zana Giny: 22
MatLab) 3210 rancupy . nimincy ety aicrepi, | SAIPTANIIK nAKETTEp it MysKinikTepint Ko tana Gy savanayn
MATEMATHIATIK KYPA1 18P Ab1 TYCiHy, ACTLAAIpY HOHE KOAaHY Tb1
Menrepy
laramicsi ap TYpAi TAKMPHIITHK MacenEAEpA] meuyTe apHaFan
Tpepexnmnria: Buicuras | Lean: Hayseune nonei i rarnx K naxeron
MathCAD 1 MATLAB, mietiouas nakers: pacupenis. NIPOTPAMM L1 PellIcHIA 3073 BHNHCANTELHOH MATEMATHIGL; IOHHMATE,
Kowmbiorepiias Hanncarie u samra mmonsoli | Conepianme: Ockoss paGoTs b cpee " wares ii annapar.
aresamn KMMC paGoru, P naysmbxn . Meroan Varenns: V
Oenomutmiecit |\ cad B |y 30/0/15/50/10/15 win cxaua 3018 B cneTen i NIpOTPAMM L1 PellIcHIA A3 BHHCANTEbHOM MATEMATHIGL; IOHHMATE,
MATEMATIRIL ) Lab) KB | 3010 sxavena POPMATHDOBAIIIE YIEKTPONHbX A0KYMEHTOB. METO/Ib 0TI IpOrpany. " wares ii annapar

Haspikn:

Hamkik BGOpa
PeATH3AIIN, OLEHKI KAECTBA 1 aHATI3A HMp(EKTHBHOCTH POTPAMMHOTO
GCCney eI /UIA POIICHIIA 32124 b PASIHIHbIX IPEAMETHNX 0GAACTAX,




Prerequisites: Higher
Mathenatics
Postrequsites: Writing and

Goal: Studying the latest conputer mathemtics systems, such as MathCAD
and MATLAB, including extension packages.
Content

Basics ofworking in the Simulink simulation environment.

P software packages for
solving problems ofcomputational mathematics; understand, improve and
apply modern mathematical tools.

Computer defending a thesis, a graduat Solving compl tific and engincering problems. Methods or solving [ Abilities: Be able to use the capabilities ofapplied sofiware packages to
oMMT .
Fundanentals of | Mathematics BD work or preparing and passing a | mathematical problems in computer mathemtics systems. Formatting solve problems ofcomputational mathematics; understand, improve and
ML 30/0/15/50/10/15 . R
higher mathematics | (MathCad, EC Methods for debugging programs. apply modern mathematical tools
/3210 "

MatLab) Skills: demonstrate the skills ofchoosing design, implementation,
quality assessment and analysis ofthe efiectiveness ofsofiware for
solving problems in various subject areas, strive to develop their
pedagogical skills;;

p: ‘Maxcare:: F— e 6 onaipyain weriari sangapst (O 3amst, Kupxrody
Kipicne Texi Giaixri Ko fcke achpy sataph);
Tocrpexpusirrep: Mexanika | KaGiiierii KaNTaMaChis €TeTii Ky3HPETTEp KATHITACTHDY NACCHBT Kaie AKTHBTI HIEKTPOIBIK JEMENTTEp N AYMbIC icTey
Masnyss: XX xane XXI
AeKTpOMATHHT posi Heristi |aHaOTTHIK K He 1M AKIK Y1CKTDOHHKAHKIR HETi3cpi
KETICTIKTEpI A aite O/IA K FHIBIN MeH TEXHHKANbI GACK CATATAPHMEN | Y1EKTD CHIHANIaPHINbIIL Heri3Ti YXbMAPS! Mei HapaMeTpiepi:
Gaitnassics neriari p paen yMbic icTey kesineri kayinciai
AN Ofi1an TaGy, GHIIOARIIH KAHE OPICTi TPANSHCTOPAGPL, THOPHATI | epewencpi
Komnsiotepik y
JKAHE HHTErPALILI HHITTEP/L] KYPY. HAHODIEKTPOHHKAHBIN CORFb AKeTiCTikTePi. | MKeminiri:onexrp cxemanapin oKy xane Tanay:
dusmka Kane Snextponsk | B/ | ETN -
- 15/30/0/50/10/15 1eKTp Ti3BexTepin ecentey;
poGoToTexmika rexnna merisnepi | TK | 2217 -
DNCKTPOIIKIK TeXHMKA MaTepHat xapH. KATTH K aie ras Tapisai Gepiaren Golismuia Tartay;
nerisaepi
3 ate MarHHTTIK ey naiizanany oc
‘1ep. KapTunaii oTidarim KapAAiBIM CXEMATAPAAF S AKAY A3 IBl AHBIKTAY M TYCHIIpY.
MaTepHAI AT H NPOLCCTEATH DHsHKATHIK Herisepi. TTommmepai TlaF AHICHE ICKTO MK CEMATAD b A HHAY KIHE TEKCEPY;
Men i i K weriari snextp KYprisy;
apnanrai HyMbIC icTey;
HaHOTEXHOTO T HAbIK MATEPHATAAD TCXHIKAIBIK CCEIITE MEH KYKATTAAN PICiMCY.
Kysiperriairi:teopuuinik Gininai raxipnGese xonany kaGineri;
weumy:
Beenenie B 11, P it (3ax0n Oma, 3aKOHE
G " TexHoTOTHYCCKHE Kupxroda);
Tocrpexsusnrei: Mexanka nponecch waenii i Texian, MPHHIHITE PAGOTH TACCHBHBIX H AKTHBHBIX Y1CKTPOHHEIX KOMIOHEHTOB;
Conepanne: Dnexrpomitka XX it XXI BeKOB, pO/Ib 3aKOHOB, OCHOBHI AHATOTOBOH 1 LWH(POBOI HEKTPOHIKIL
aeKTpo B passTin Ocrosibie Ga30BHIC TIOHATI /ICKTPHYCCKIX CHIHAIOB H HX TIADAMCTPOB;
MEKTPOHIK X CBA3h ¢ ADY MMM 0GAACTAMH Hay i u Teximmin. FleTopis | npaiaa Texiiion Ge3onacHoCTH npi paGoTe ¢ 1eKTPOHEINK
HOBHED i i namme, ¥ i
KomnbioTepHas Ocroms HnoCBHX CHGPIHbIX H HHTCTPATHHEIX " p
i N . . i .
$M3MKa 1 OCHOBbI SIEKTPOHHOIE OET 15/30/0/50/10/15 MUKPOCXEM, TIOCIIEHIE P mpocTse P nens;
poBOTOTEXHMKN J— KB | 17 IEKTPOHHEIX YCTPOTCT it 1X aHairs. MaTepHa sl 1 eKTpOHHOI TeXHIKIL noaGupars 110 3aKaHHbIN
Dusmccrie HphexThi B TP i npiGop ocumrorpap);
(bibeKTE B IPOBOIKAX I B MATHIHTIBIX MATePHAIAX. (HIHHECKHE OCHOBH | BHANISTS i OGBACHATS HEHCTPABHOCTH B NPOCTHIX CXEMAX.
MarepHans n
naacTmace. Heoprammieckite crexia, Kepanisieckie Marepnaibi, MaTepuaih | npoBeaciie Gasomhix 1eKTpHICCKIX H3MEpeHiii;
115 KpanToBoi nextpormin. HanoTexsonorieckie MatepHas. paGora ¢ aaGopaTopisi 0GopyARaIHeN:
O(OpMIIEHIE TeXHIECKOii 10Ky MEHTALIAI 1 OTYETOR.
npHNCHATh TEOf swarms Ha
Prerequisites: Introduction to | Purpose:: the formation ofcompetencies that ensure the ability to conpetently | Knowledge: findamental laws ofelectrical circuits (Ohnr's law,
Specialty develop and implement technological processes for the production of materials | Kirchhoff's laws);
Postrequisites: Mechanics and clectronic products. operating principles ofpassive and active electronic conponents;
Contents:Electronics ofthe XX and XXI centuries, the role ofthe laws of basics ofanalog and digital electronics:
Computer Physics | Fundamentals of BD The main of |fundamental concepts ofelectrical signals and their parameters;
and Basics of Electronic JEC FET 15/30/0/50/10/15 electronics and their connection with other fields ofscience and technology. |safety rules when working with electronic equipment.
Robotics Technology 2217 ‘The history ofthe main achievements ofelectronics. The invention ofthe Abilities:reading and analyzing electrical schematics:
electron lanp, the creation ofbipolar and field-efiect transistors, hybrid and | calculating simple electrical circuits;
integrated circuits, the latest achievements ofnanoclectronics. Linear links of |selecting electronic components according to given parameters
electronic devices and their analysis. Materials ofelectronic equipment. using measuring instruments (multineter, oscilloscope):
Dhusical effcts in salid and diclectries Physical effcs dewl sl
Tep: Macarer: , Fa31ap AT, KTTh i P MeH i KyMmBIC icTey
Kipicne pOLECTEPAiH (I3HKACHIH, KOPIIAFAH OPTAHBIH Kane apTypii ianepi
TlocTpexusHTTep: MeXaiiKa | MAKCATTAF bt Y1CKTO b KY PHIFBLIADANIL KYPHUIKCH MEH A YMHIC icTey Hkenaiairi: ChisGaapil oKy aHe Kapanaiibi HIeKTpORNK
npumLITEpin sepTTeY. risGexrepai ecentey.
Masmynbr: BakyyMasik & 9He ra3 pazpsiTl 21eKTIPOHIKA. DIEKTPOH KaHe Marsicer: Kypaiapen 21eKTpORBIK KypEUIFBUIAp s KYPACTEIPY KIHE
Snexrporma xone OB KacHETTCpi. MeTaN1apAaF b 9EKTPONAGD. MeTanap it reicepy. Kysiperriziri
Komnsiorepaik SR 4 5 . i 4 axaysa
[—— repmoaexTpoR LK MHceHsc. KapThunail oTkisritTepain Gerinen Imicens. ranzay woro.
unka wome BI1/ | EETph
TeXHHKAHbI 15/30/0/50/10/15 Oxemari Karort Heriari xypaeni
poboToTexunka TK [N2217
Fre— oroxatonTap. KaliTatama 51CKTPOHIHIK MHCCHA AHE Olbl aCTANTapIa
Herisacpi " i ,
ACP! Heriazepi Koany. BITKY KYyiienepi.
yMBC icTey
KaGhay, Gepy, cere cakray CRT. DICKTpOWANK-ONTHKATHK
P i KOIFATHICH.
BakyyMIbIK AHOATEIH By p YMABIKTP p.
TCTPOATAD, TIEHTOTAD ACYMBICHHbI DHSHKATHIK Heri3epi
Tlpepexmsnti: Beexenie B ens: i yyMe, razax, TRepABIX | 3naris: paGoTer
cneunansocts Te1ax, Ha FPAHHILAX Pa3ACAA CPE H IIDHHLIAIION HOCTPOCHIS H PaGOTH nencii
Mexaniia npuBopos p: HasHatenA. Vaenns: Ui c p: npocrie e,
C Lens: s yme,  |Hassin: CoBGHPaTh H TECTHPORATE S1EKTPOHHbIE YCTPOFiCTBA MPHEOPAM.
Ta3aX, TACIKIX TENAX, Ha TPAHMHIAX PAS/ICA CPE H IDHHILATION HOCTPOCHIS i "
PaGOTH AEKTPOMIHIX NPHGOPOR PATIIHOTO Ha3HAUEIHS. MEKTpObIX CHCTeM
Dnexrposinka i C " Dnextpon u ero
KomnblotepHas
Quswacekwe | B [EPhOE cBolicTa. DACKTPOHH B MeTanAaX. TepMOICKTPONHAS IMHCCIHA METATIOB.
$un3nKa 1 ocHoBbI 15/30/0/50/10/15 i N
ocHoms KB | T2217 DMHCCH C NOBEPXHOCTH 1101y NIPOBOAHIKOB, OKCHANbI KATOA,
PoBoTOTeXHUKM -
SneKTpoRHOi DOTOEKTPORHAR IMHCCHA. OCHOBHEIE JAKOHOMEPHOCTH, CIOKHbIC
e Bropuunas et BupiGopax
o . Mpusnms

TOCTPOEHIS H PAGOTE YMEKTOHHO-Ty HeBHIX MPHGOPOB. TpHensie,

21T

JlBiK estie S1EKTPOHOB B P Gremnoro 3ap

Bo P aona




Prerequi ntroduction o |Purpose: to study the physics ofelectronic processes in vacuu. gases, Knowledge: Physical principles ofhow electronic components and
Specialty solids, at the interfice ofmedia and the principles ofconstruction and cireuits work.
Postrequisites: Mechanics operation ofelectronic devices for various purposes Abilities: Read schematics and calculate simple electronic circuits.
Contents: Vacuumand gas discharge electronics. The electron and its Skills: Assemble and test electronic devices using instruments
properties. Electrons in metals. Thermionic emission ofmetals. Emission fom | Competencies: Analyze and troubleshoot electronic systems.
- | Flectronics and the
Computer Physics s
N Physical BD |EPhFE
and Basics of . 15/30/0/50/10/15 Basic patterns, compl Secondary el ssion and its
N Foundations of | /EC | T2217 Lo e
Robotics lect in devices nultipliers. Rejecting systens.
cctronic
Principles ofconstruction and operation ofelectron beam devices. Receiving
Technology
transmitting, and storing CRTs. Electro-optical converters. The movement of
electrons in the bulk charge mode. Volt-anpere characteristic ofa vacuum
diode. The physical basis p tetrodes, and
pentodes
Tpepexnmusurrep: Mavansia | Makeats: Jlepexrep Gasackin oGanay npusIMITepin, Aepextep Gasachii : voaiverTep
xipicne Gackapy ylienepin ixreyai, aepextep Gazacu asipaey Giny:
TlocTpexBusuTTEp: antictepin Giny Kame Tyciny. OTEIPLIL
. N ypramnunapsn (visivnep, nepapswanap, acesinep) ic xysinte wysere acupa Giny;
Ounipicrix e Jlnioman s | MaswyHbi: HaKrhi &Yy feeri AepexTepMen A yMbIC iCTey TeXHOAOHACHIT " romnane
npakritka Mesrepy, kasipri samanrsi JIBBK nalitaniana oTHpIT HAKTH IOHATK " sosiserrep Gasacu
OGIbICTap NI ACPEKTEp Gasackin K oGanali Giny piperia iy FLTLIAPLL MaTENATIIKA o MmOpMITIED
Kowmsorepaix ) pexiep Y [Kysipe: vy ruaap i P
KA Kot Mosimerrep opsn | KT/ [DKBZh P
@ _ P op! 30/30/0/55/12.,5/22.5 d Teopua nafianany;
poGototeximka Gackapy wyiieci | KK [/3301
werisnepi
Tpepexsusutet: Brcachie s | LLedh: OBIaNCHHE CTPYKTYDAMH JaHHbIX, &1TOPHTMAMH, CROICTBAMH TTIOR H | BMANMSS SHAT OCHORNSE NOLEIN CTPY KT P AaINAX (CTICKI, HepapXin,
cnennansiocts oGexron, " i Timop [OTHOMCHI CETCBbE CTPY KTy pL);
Hocrpexpir I VMCHINS Y METh PEANIEOBIBATH KA IPAKTHKE CIOKHHE CTPY KITY Dbl AQHHBX
. . o s (cnmeicn, wepapxinn, cern) epecraavn pesvionioli CY BJL;
npaktika, cHoBb Tpor wetopua paswntia n Gasome [ N 5L i ¢
Tpesummiomias npaxrirka. MOJIEITH TEOPHH 543 AQHHbIX, PEAHONNAA NOSIENH 643 AQHHbX, METOH ipeiieriolt o6aen 1 3aarmas covsanest mrepdeica npwioskei
« 6a3 nansix, peamusaus ii [Cr—— Hay k. watenat
omnbioTepHan  |Cicrena ny |susps Mozea b konkpernoi CYBJL. opaioky, ocHOBHE (KT, KOMIE LU, IPHAATI TCOPH, CBASaHHBX ¢
$U3MKa M OCHOBbI | ynpaniciis s |3301 30/30/0/55/12,5/22.5 picaa ot aenainkoli n mpopya itk
POBOTOTEXHUKN | Gasav sy
Prerequisites: Introduction to | Purpose: Knowledge ofdata structure and algorithm. properties oftypes and ~|Knowledge: know the basic models of data structures (lsts, hierarchies, relationships,
specialty objects, data objects, variables and constant
- system);
Postrequisition: Production | data types N
4 v [ Abilities: be able to implement in practice complex data siructures (list, hierarchies,
Practice. P Content: P basic concepts. history and basic models ot e lional DB,
. ofdatabase theory, relational model ofdatabases, basic design methods, Sils: of the a 1 database, from modeling the
Computer Physics |Database ot
4 Basics of o PD/ |DMS/3 0300/55/12.5/22.5 g s inaspecific DBMS.  [subjectarea o the creation of the application interface.
andBasics of Management HsC [301 /30/0/55/12,5/22,5 |Competenciesuse basic knowledge of natural sciences, mathematics and com puter
Robotics System science, basic facts, concepts, principles of theories related to applied mathematics.
and computer science:
Tipepexnusnrrep: Mavansiksa | MaKCATbI: aBTOMATTE GacKapy Y eepiit Kypy b TeOPHATHK Alie [Biivi: Bacxapy mpmmuaTrepi: aunix xone yiiranran yiienep (xepi Gaitrarmc).
xipicne anropuTai Heri3tepi Typans nAestap s, ecentey dxictepi Typanst p, Gepiic & P
T " [vaker e i xay anmapi
Tep: ‘ yiienep, Kanb e
< " iceaiiris Kypieai Texukatii #yie1epiin KypHIBMK ATpauMaTapi Kypy
Ounipicrix wane aury, oxapst i wewece rpadrin
Kommsiorepaix npastitka KOGanay-KOHCTPY KTOPTHIK MiHACTTEP ] Hety e JPTYPAT KersmeT naiina nawsan Garasay.
unka wone Astomartt ABT cananapkIa KoA ANy tarmuics: MATLABSimulink LabVIEW newece Scilab Garmapranazapsinia
h BII/TK 30/30/0/55/12,5/2 . [————
poGototeximka Gackapy Teopusch 4301 Maswymet: corsbikrbik ABK-mapasii Mateariia bk cuarramaci, Corssikrbii [¥Ye1¢p Y
¢ 3 Backapy akyliecin noten Gacran asipicy wy
nerisnepi ABK Bk G i Backapy odipacy »
, anray nan Gactan amoprau icke achpy a seli; KonmanCTars K ylieepin
rypaktsIbiFs, Typakibi xane oTHEAT peAuMCT Chisbikrhik AXK canach [
Chussikriik ABK Tysery.
Tpepexumsurei: Boexennen | L ii 0 Teop wanrop [Buana: Tp iy T
cnennansocts soa . fo [conm) omcane ypansius.
iepeaTouible dy HKIVH, BPEMEHHbIE 1 4ACTOTHbE XapaKTEPHCTHKH.
ToctpexusuTh: METOaX pacieTa, packpiriie OGuUIX HpopaoHbX 1 kuGepheriicaiins [P
I 1paKTIKa, A e (OneinaTs, yCTOIBOCTS CHCTENH 10 68 XapAKTEPHCTHNECKONY Y PABHEHINO Al
N 1 npakritka, p pepa npu pemesii oextHo- ey
Teopus AU P —— assicn: wopeiposare chores s cpene MATLAB/Simulink LabVIEW i
$13nKa M OCHOBbI |asromarnueckoro | BIVKB 30/30/0/55/12.5/2: ) Scilab.
4301 c npusHIE Y p i
yup , b aprt oGpao casy | KOMIETEHININ VNI DuspaGoraTh ciTeNy yipanIEII ¢ 1y 1wy — ot
~ 40 DALY QATOHT A, CIIOCOGHOCTS MOLEPHIBIPOBATH
(per no TIpHHLI © ey mecThy tomme cHeTENMM 13 HOBLIENIS X XpEKTHBHOCTH 1 1 ICHKHOCTH
Vpasiseris tumasin i craruin. Omncaime CAY ¢ Henombsosanien
passesit. ey
ameiinnx CAY. T snncitnux CAY.
Prerequisites: Introduction to | Purpose: to formideas about the theoretical and algorithmic fundations of |Knowledge: C and Tecdback)
specialty building automatic control systems, ideas about calculation methods, [Mathematical description: differential equations, transfer finctions, time and.
frequency responses.
Production s information and cybemetic aspeets ofmanaging technical [
) Ny [Skitls: Create structural diagrams of complex technical sy stems. Assess sy stem
actice, Undergraduate practice. [systems, for their application in various fields ofactivity in solving applied | i using it characerisic equation or graph,
Computer Physics design tasks. [Abilities: Modeling systems in MATLAB/Simulink LabVIEW, or Scilab.
puter Fhy. Automatic Control [ChD/E|ACT Contents: The fandamental principles ofcontrol: open-loop control, the |Competencies: Ability to develop a control system from scratch —from problem
and Basics of 30/30/0/55/12.5/22.5 .
Robot Theory c |a301 1 principle offeedback (deviation [definiion to algorithm implementation: abilit to modernize existing sy stems to
obotics N y v al
control), the principle ofcombined control. Equations ofdynamics and statics. [MProve their efficiency and reliability
Description of ACS using differential and operator equations. Transfer
fnctions Mathematical description oflinear ACS. Typical links oflinear ACS.
Structural diagrans of ACS. Stability oflinear ACS. The quality oflinear ACS
in steady-state and transient mode. Correction oflinear ACS.




Tpepexmmnrrep: Moxama | Makcatst: cry) SACKIpOMATIIT-TiK Cinaray wen | Biaive: Kyztott, Osr, Gapaiicli SaiL4apbi, S1€KTp AQNE MATHIT opicIepinin
rep: p werisri Yiipenyi acane urepyi xoie TG TLI K 11E SEKTPOMAHIITTIK TO KHILAGp HpHILIITEp TYCitly
03 Gerinuie koto xome oy | Biaix: DieKrp Ti3Gextepinin napaverpicpin ccentey, Anticp xane
Kowmorepaix I urepyi Topeiu Ky LTepili Gar T aHbIKIaY KOHE CXEMATaPL 0Kt 6.
pusisa wone - | e oSS s Masiiyiiei: DJ1eKTpOANNANNKMNBIL HEriri TYCiNIKTep Mer mpuuMITepi. | larait: DACKTp CXeMQIApHIN ¢ KY3iTL€ KYPACTLPY. MYLTIMETD Mt
poSororcrmma pomHHaMIKa 1302 307301 5/22.5 c p Tonaap KoHe PaTH KoL aNY KoHE TISTeKTCTi aKay TP KO,
erisaepi saexrpowarmTrix coyaeacnyi Ky3upertiitix: DI1eKIpoTexIKuIK KyPALIFHLIpAb K 0512y Kt
PEATHBICTIK Ty Kb AAMACH, 3ATTArM EKTpOMArHIITTIK OpicTit nerisri | wnaiist ST —
Yeinixrepi n Temzcycpi. Typar Gacrapy.
saeKrp Tors. TOKILA MATHIIT opici. KiasieTaIlionap Ik ICKTpONAT I TTiK
Tpepexmmsima: Mexara [Sepr— S 05| uamia: Ocnosiae saxonst (O, Kytor, Gapaieli). npumiuniet pagorst
ommcaua exrpoar p— 1 MATHITHAIX OAClE 1 IPHPO Y1CKTPOMATHITHEIX BOI
I HoGTANOBIGH I petleiA 33401 Kraceiucerofi Vutenis: Pacuer L, e
Konnsorepran u s Asiepa u Jopenua u srerne cxen
vomien n Semonst | meemposmmnna | TV | E 030055125225 [ o [T r— Hasuiat: CGOpIa SACKIPIMCCIIIX CXeM Ha IPAKTIKE, HCIOAB3OBANIC
paarorexsmn B | 3302 CIALIONAPIOE HEKTPOMATIITHOE 11016, DIICKIPOMATHITHLC BO I 1t MYALTIMETD H OCIULLIO P, YCTPANEIIE HEMOAAAOK B Ll
powa soan Pemeine a0 Gos a0
B T T —— tpoticra n yip
oA B et Tne, DieNenTH I it saeip B peatbiLX npoeKTax
ot Marmimiioe noxe roxa. Ksasieraunionapiioe y1exrpotariiiio o
Purpose: to study and master the basic theoretical methods ibingand |Knowledge: fundamental laws (Ohm Coulonb, Faraday)
rescarching clectromagnetic phenomena by students and to acquire skills in  [and the principles ofelectric and magnetic ields.
y setting and solving problems ofclassical clectrodynanics. | Skills (Abilities): Calculating eireuit parameters, determining field and
and statistical physics Contents: Basic concepts and principles ofelectrodynanics. A stationary | bree dircetions. and interpreting electrical diagrans.
feld waves and wave Practical Skills: Hands-on circuit assenbly, using multimeters and
Computer Physics nnrE| Ele radiation. A relativistic frmulation ofelectrodynamics. The basic concepts oscilloscopes, and troubleshooting electrical fults
andBasics of Electrodynamics | ™ 7| 0 30/30/0/55/12,5/22.5 and equations ofthe electromagnetic field in matter. Elements Competence: Designing devices and solving complex
Robotics Constant electric current. The magnetic field ofthe current. Quasi-stationary | engineering problems involving electromagnetic processes.
field and q proces waves
in matter.
Tpepermmanrrep: Moxamia | MakeaT 5 GalLIaie apiaiap bt Spisbi b Xa0ap1aMAIap i Gepy AN Heriari | BLAIMI: Cryaieit Hifiopari <y e1epiiiAe anTaparTet catiania
rep: s xictepin seprrey. racuMULAaY YL U1 A0p AL MATEMATIIIK YATiAGPi, WBPALIK
Konmmorepaic Massyma: bait Y sicrepin apnaapsin wyan Kopray
e e - cranicrikanx disika. KypaNB M Maeat, wer curs Heriari Giayi muic. i: Crysent Gaiinaic
poGotorex itk Gaiinansic KI/TK] 3302 30/30/0/55/12,5/22,5 Typaenaipynepi (ipixrey, kantTay, KoxTay XK OHe A€KOATAY, OTKi3y KaGineTin ecenTeii anybi, CHPHA AP ABIN K HiMiKTi
Teopuent ) i cneKrpin Tanali Giyi K oHe GallTaNMC TOPANTAPHHLIN KYPHUIBNAK
perent Morenbtey nakerin P oGl a1y Kaker. Jarasient: Crysent
Gaitaanic xyiienepin Mozenstey. XaSapaNaIap b, CHINQTIPAL HMe | aepextepai Gepy npotiectepit Garapiasatbik soeastey (MATLAB,
priep pic kopcery Taciaepi. dneirp Galinansicu | Python) ; Ganay Gofiumua
[ Mexamia [n i 3uatn: Cry A€iT 10.0 el SHATS MATENATITECKIIE MOACAH CHTIUIOD,
MeToAaX nepeAa cooGueHN 0 KaHATaM CBH PSS WihpOBOTi MO LY AL 1 MCTO;11 SALITH AQHHAIX OT IOMCX B
. (CIpyKIypHIL CXeMa CHETEMB CRSI: COCTaR 1 HasHACHIE STp—
Komnbioteprasn Teopun | es werameecka i c it o Vareimin: Cry €It 10K eit YMeTs pACCHHTLBAT HpOIYCKI0
dwuka mockossl | smepusceroii | | 30/30/0/55/12,5/22 xaranon, curnaios u
POBOTOTEXHMKN e G i cereit
MOCTHPOBIIIIECIICTEN CBA3IE C HOMOLLLIO AKCTa HPOT PaNMaTeNaTICeKoro | HaBuKIt: CIy A€HT A0 el BIQACTs HaBHKaNI PO paNMIOTo
MojepoBatiz, CiocoGH MATENATHNICCKOTO NpeACTamICHILA MOCHPOBAIIA TIPOLLCCCOB T EAYH AQHHLX H HACTPOIIGI CCTEBOTO
crnanon u nomex Meros
Prerequisites: Mechanics Purpose: Purpose: to formideas about the basic patterns and methods of | Knowledge: Students must understand nathematical signal models.
message transmission through communication channels digital modulation methods, and the principles ofnoise immunity for
i Content diagramoft scoute data transmission in information systems
! - | meory ofetectricat [chp/E | cT and statistical physics and purpose . the basic Abilities: Students must be able to caleulate channel capacity using
Basics of Robotics 30/30/0/55/12,5/22.
commnication | | 3302 messages and signals (sanpling, quantization, enco Shannon's formula, analyze fequency spectra, and design structural
manipulation, modulation and detection), the diagrams nodes
compatibility, modeling ofcommunication systems using a package of Skills: Students must possess practical experience in sofiware modeling
mathematical modeling prograns. Methods of processes and th ofnetwork equipment
Tpeperumnrrep: MAKCATL: CTY ACHTICPAC KOITATcH GO ICKIEPACH TYpaTHN Tele-TeiAiK Ao | Biivi i weriri
Snexrpoumasia c i xacuertepin JFHINAGPHI el 30ILIGPHIL, Telle-TEILLIK KM TeNe-TeILAiK evec
p: weriari oxicrepi ypa sauanayn yiieacpai cunarray oxicrepin
Kounsiotepaix Tepoaunanitia cyssic KBTTHIK CTATHETIKAMNI HeTiAepin Giy.
busia xcare ane kx| TR 30/30/0/55/12.5/22,5 Masmynbi: TepMOAHHAMHKA K dHe CTATHCTHKATBIK Gu3iKa dicTepi. Tene- Mremainiri: Dusnranbi xyiienepi Tanay yuin TepyonHaMIKa Mer
poSororeniika CTETHCTHIARLX 4303 Tene-terix asicTepin Koany, Teme-reRiK Kyinepin,
Heriazepi i i rraviaci, ! ane g cinarray, ansmran
i Tere-rensik xane rraput. . Tyciipy ickepairi.
K Heristepi. M Tapanys. Tere- | Marsicst: Tepsto AMHasiKa X oHe CTaTHCTHKGMIK U3t Golisunua
e yery i 06 Suuan: ot 1 3aKoro u
YReR— ocHoBHAX MeTOaX u omncan P "
Hoerpexumnia: umonias | cuoiicrs " aneres ¢ i
Komnsorepras | Tepmommamas ||| pagora wi koutereii coctomux 13 Gonboro 1 ksanrooii crarncrinkn
dwuka mockossl | eramermcaian | | 30/30/0/55/12,5/22.5 swasen c Meros u it s, Vuteuus: Varerie u
po6oToTexHMK s I U1 AHATIA DI3IICCRIIN CHETEM, OIHCLBATI PABNOBCCHE
omcarte pasoseciix ciicten. Ve1oBia pasioneciit u yertofismsocri COCTOAMIL, (A30BBIE HEpEXO 1 1 1y KTYaLIN, HIITEPIpETHPOBATS
repsiomaNeciarX ciicTen, DasoBse nepexos. OcHoBs Kiaccieckoli | moayueHHbE pesyLTaTHL
M b 5 Hanor: Hassior peweri 3a1a1 o
Purpose: to " modern ideas about the basic methods, Knowledge: Knowledge ofthe and laws of
Postrequisites: Thesis or and thermodynanic description ofthe propertics ofequilibriumand thermodynamics and statistical physics, methods for describing
systens consisting ofa large nunber ofparticles. |equilibriumand nonequilibriummacroscopic systems, and the
Contents: Methods ofthermodynamics and statistical physies. ofclassical and
Computer Physics | Themodynamics |, | o description Abilities: Ability to apply methods ofthermodynamics and statistical
and Basics of and statistical c | as03 30/30/0/55/12,5/22,5 Conditions stability of | physics to analyze physical systems, describe equilibriumstates, phase

Robotics

physics

thermodynanic systems. Phase transitions. The basics ofelassical statistics.
“The Maxwell-Bol i in
Q ¢

identical particles.

transitions, and fluctuations, and interpret the obtained results.

Skills: Skills in solving problems in thermodynamics and statistical

physics, analyzing macroscopic systems, and using mathenatical tools to
describe physical processes.




Tpepexamnrrep:

MaKCaTei: S1CKTpONATHITTIK OPICT] AQHe OB TEXHHKANNH P TY DT

KepUATLIIp) aeprTey wone SneKTpOMATIITTIK

p:
KYMBIC Hemece KeIICHLTK eMTIXaH

sawanayn anicrepin, Gaiinamsic Kyiienepinne

KOLAQHBLIATLIN 7ICKTPOMATHITTIK OPiCTepLi TanAaYy, CHITE3 ICY HIHE coenTey

Bizin
1CKTPOMATHIHTTI TOA KA LI TADHF ATHII, TAPATY B A 2HE
xonansnysn Giny.

Kowmsiorepaix Inextpomar- aicrepin nrepy Biaixrinix
uznia xone nurricronknAap- (o | ETBT 30/30/0/55/12.5/22.5 Masmynet: Marnut opici. OHEIH KacHeTTep. Tokmen 03apa Gepinyin Tycinaipy xone kapanaiibin
poSototexiika i Gepiary 4303 apekeTTCeyi. DACKIPOMATHHTTIK 6pic. TomKkIAbNK onTHKa, Kapbik Mbican1ap KeaTipy
werisaepi Teopiacht HKapikrsin Tix Gy praursi TonGIH
p TonKsIap. asz
cunaTTaMataph. JIORTCICK MCTAII TOIKKIH OTKISTitl. DICKIPOMATHHTTIK 6pic. | DOpMYJTATAPMEH HKIHE CH3TAIAPMCH KYMHC Kacay.
MaTepHsi Gip TYPi peTitite. OICTiR MAKPOCKOMHAIHK K iE KBAHTTHK
Tpepexnusni: Tleab: sy HeHHE 5ICKTPOMATHHTHOTO TI01% 1 €O HPOAICHH B Pasibix Tena: Teopis Nepeatin HICKTPOMATHHTHIX BoTH
3 ficTaax Teximin 1 108
AunnomHas npoueccon, cinesan pacera 3uasus:
paGoTa i K ii aeKTpo noac B CHCTEMaX CBISH. pHpOH I ekt o
KomnblotepHas | Teopus nepenasn
K | TPEV . Sksanen C wimioe nose. Ero croiicrsa, i
$u3mKa 1 OcHOBbI | ekp 30/30/0/55/12,5/22.5
B | 4303 C ToxoM. noze. B Vet
po6oToTeXHUKM somn
TloAAp i3I cheTa BoTHbI BHCHIX THIOR B TIPAMOYT 0 TBHOM BOTHOBOE. OGBACHATH HPOILCCE NEPEat H HICKTPOMATHHTHIX BOIH.
1ok, Inep Kpyraii merann-
“eciatii BOAHOBOA.DTIEKTPOMAT HITHOE TTOIE KAK OZHa 3 (HOPM MATEPHL Hassi
Makpockomiseckie i KBanToBsic cBofictia nos. lpeamer Kiaccmeckoii PaGora c opmysa i cxemav
Prerequisites: Electrodynamics | Purpose: to study the electromagnetic field and its manifstations in various | Topic: Theory of Electromagnetic Wave Transmission
Postrequisites: Thesis or devices oftechnology and to master modern methods ofmodeling
processes, methods ofanalysis, synthesis and calculation of  [Knowledge:
Computer Physics Theory of electromagnetic fields used in communication systems. i the nature and waves.
and Basics of Transmission of |ChD/E| TTEW 30/30/0/55/12.5/22.5 Contents: Magnetic field. Its properties. The interaction ofconductors with
Robotics Electromagnetic | € [ 4303 current. field. Wave optics. Interf fligh Skills:
Waves Polarization oflight. Waves ofhigher types in a rectangular waveguide. Explaining how electromagnetic waves are transmitted
Surfice currents. Energy characteristics. A round metallic waveguide. The
electromagnetic field as one ofthe forms ofmatter. Macroscopic and quantum | Abilities
Filia Gald Tha cuhinet afelaseical Thathanmat L b hasic Guomaulas and dis
TipepexnusnTTep: Dextporika | MakcaTsi: GacKapy Ty Paibi FhilbiM CATACHIAA GiliMA KATHITTACTHIDY. Biativ: ABTOMATTH Gackapy TeOPHACHII HeTi3/1€pi, CeHCOpIap Men
» Mert My y P e KT
usHKMIBK Herisacpi Mt Kyp P KAHE KYMBIC nerisri anropuTMei, sei PLC
TocrpexusiTrep: POGOTTap st | raikicy, 071ap s enGex KuseTitze Konany.
Kommsiorepaix ; . .
oGanay wone Garnapravanay | Masmystst: HIsiry Tapixss, o Ttasaeunap (Vuers): pa
unka wone KuGepuermawone [ B/ | KRT X "
30/30/0/55/12.5/22.5 KACAIIb HTEIUICKT Heri3epi. KHGCPHETHKAMI Herisri TyCinikTepi Men | Moeabaepin AoGaail Giny, C++/Python Tiaxepinie Gackapymbiaaps
poGototeximka poGortexmmkack | TK | 2217 e Pod - i
Gomiruepi yii PID perrerinrepui Gantay, aprypai ituki s yiienepai
werisaepi .
rapixst Men 1amy nepenexrisanapss. Kontany cananapst (vexamiia, B0 Gipixripy.
SepTTEYTC apHATTaH KaG/AbIK, KyphUiFhi AoHE poGOTOTEXHHKaNb Gackapy.
AKITADATTHIK Ky PHIIF LA i MAKCAT, 0/TPAbIIL FHTHIMH-TEXHHKANBIK Ane | KaGinerrep (Hamsiki): DMeKTpOMLIK KOMIOHEHTTEPA] AdMeKepaey K aite
wylienepi. | wunay., e oxy,
[ Uens ii 5,06 } & [3uanns: Ocnoss: Teopin asTomarniteckoro ynpasneris, npuiL
I3 306 u npuBozos,
i Texiki WupHGOpoB, sperns i MM, WPLC.
Tocrpexsusur B caoeiiTpyoBoiizesTenbHOCTH
KomnblotepHas Tpoexruposaiie i C 6 Vet u :
Kueprerwxan | B | KR .
U3MKa 1 OCHOBbI 30/30/0/55/12.5/22.5 npor ocHom WHTEAICKTA, OCHOBHHIC IOHATHS 1 PASACb POGOTOB, IPOTPAMMHPOBATS KOHTPOLICPH Ha s3hikax C-++/Python,
poGototeximka | KB | 2218 e . .
po6oTOTeXHUMKM p ccrema, [r— 11 Lper
pasmuTin OGaacti 6 (vexanniy, 1I10).
1% HeCeoBaIIA POGOTOTEXITHKH. YCTPOFICTBO 1 yNpaicis
i TpoiicTs, X anani Hassixi: Tlaiika i CGOPKa 1€KTPOHIBIX KOMIIOHEHTOB, YTerne.
CocTosHI 0 HayuHO-TeXHIeCKoll i NaTenTHO AHTEpaTy pe. CHETeMl texiieciny uepTeceli i CxeM, OTIAIKA IPOTPAMMHOTO KOAQ, KATHGPOBKY
Prerequisites: Electron Purpose: formation in the field a cience, striving | Knowled I theory. principles of
Physical bundations of and invention, with the designs and sensor and actuator operation, basic conputer vision and Al algoriths,
Electronic technology principle ofoperation ofcyberetic devices and devices, their application in | architecture ofmicrocontrollers and PLCs.
. Postrequisites: Robot Design | their work.
Computer Physics . .
N Cybemeticsand | BD | CR and Programming Contents: The history oforigin, philosophical aspects ofcybemetics, the | Skills (¥uesus): Ability to design kinematic and dynamic models of
and Basics of 30/30/0/55/12,5/22.5 .
N Robotics JEC | 2218 basics ofartificial gence. and sections robots, in C++/Python, tune PID controllers,
Robotics
‘The cyberetic system Robotics, history and prospects ofrobotics integrate various subsystems (mechanics, electronics, software)
development. Applications ofrobotics research equipnent. The device and
control ofrobotics. The purpose ofinformation devices, their analysis ofthe | Proficiency (Hassixi): Soldering and assembly ofelectronic conponents,
state of'scientific, technical and patent literature. Vision systens. the reading technical drawings and diagrams, debugging software code,
Tep: Makcathi: ar Gackapy ylieacpin, pOGOTOTEXHIKATHK | BiiNi: POGOTTAD MXARHKACH MCH KIHEMATHKACHHKI HOTI3ACPi;
KOlie MMEKTPOII TEXHUKANBI | Al HKeM1i KaiTa KyDBUIATHIN A Y ienep1i KYPY Mt KYMBIC iCTey i Heriari | CencOpIapAbIit Ay MHIC IPHAINIITED] (KAIBIKTHIK, Ky, KOPY AATHHKTEPi):
cp Py serisepi: C++, Python inaepinze
ToctpexusuTep: PoGoTrapas |ikteyai seprrey. 2 (ROS, OpenCV); amektporka K aic
Kowmiorepaix xoGanay Maswyssi: pot avy TapixL, POGOT YrhMbihii Teximga >
dusmsa wcane Posororexuma | BII/ | RN 0300551257225 xirenyi Mresaiziri
poSorotexinia nerisacpi TR | 2218 saManayH TexHoTOTAIap. Mexanika, xate K0Garay; Gackapy KaHe KOMIHIOTEPIiK Kopy
Herisacpi Heriznenren PoGoTOTeXI KA Heri3nepi. AKIAAT YrbiML. DHEPIHS YrbiMs asipriey; anmaparThik
JKyiie YrBIMbL AKIAPATTHK MOEIh YFHIMEL AATOPHTM Y biMbL. Mexaritka, Gipixripy; Kewerziepai Konaey
Kapanaiisint 2 axosany. Bepinic wane Tecriaey.
Beni nei peayKTopabii Typaepi. dexrp kyar. Typaktsi 1ok Jlarabice: [lavexepiey AaGAHKTapbIMER Kale 071lIey KyYPALapLIMeN
[ Lens: u ‘3asties: OCHOBS! MEXAHHKH 1 KIHEMATHKH POGOTOR; NP HHIHITH PAGOTH
2 W THGKIX CHCOPOB (1ATHHKI PACCTORHIA, YCHINA, SPCHIA); OCHOBb TCOPHI
ii Texikin npor na ssbikax G+,
Python (ROS, OpenCV): eMeHTE 21IeKTPORHKH W MIKPOIpOLEcCopHofi
Kowmsoreprian Octosi v | or Tpoektnposarie n C reximk.
W3MKD 1 OCHOBE! 30/30/0/55/12.5/22.5
@ pobotorexsmin | KB | 2218 mpor P K « i B [ Varenm:
poGoroeximki o 6 crerens; ; w
n spers; iTer WuporpamMHsC
X -
Mexanmia. T1 u Hassikis: PaGoTa ¢ nasuibbi 060py A0BIHHEM 1 HIMEPHTELHBIT




Prerequisites: Elcctronics and

Physical bundations of

Electronic technology
Postrequisites: Robot Design

Purpose: to study the basic principles ofthe construction and functioning of
automated control systems, robotic and flexible tunable systems, classification
oftechnical means ofautomation ofrobotics.

Knowledge: Fundamentals ofrobot mechanics and kinematics; principles

ofsensor operation (distance, force, vision sensors); basics ofa

tomatic

control theory; programming in C++, Python (ROS, OpenCV); elements
and

Contents: The history ofrobotics The evolution ofthe coneept

Abilities: Designing kinematic schemes ofrobotic systems; developing

Computer Physics and | Fundamentalsof | BD | FR 030/0/55125/225 and Programming ofarobot. The laws ofrobotics. Robot classifications. Modem technologies in
Basics ofRobotics Robotics JEC | 2218 i robotics. Fundamentals ofrobotics based on mechanics, electronics and control and computer vision algorithms; integrating hardware and
computer science. The concept ofinformation. The concept ofenergy. The sofiware components; debugging and testing robotic complexes.
concept ofa system The concept ofan information model. The concept ofan |Skills: Working with soldering equipment and measuring instruments;
algorithm Mechanics. Simple mechanisms and their Transfer (Arduino, STM32); creating 3D models
mechanisms. Types ofbelt and gear gears. Electricity. DC motors. Step-by-step |and 3D printing; configuring network communication between devices;
Tpepexamaurrep: Kudeprernxa | Makearhi: LEGO MINDSTORMS EV3 vz DY TeopHICH MeH Herinepi. PoGoTTHIK
wote poSotoTexiiKa nerisize poGoTTApM MOACTBACY, KOGWIAY A y pach. PoorTaik o y weriazepi
rep: MatewaTwka  canachmitars  Gakaraspaapabiin  Kaciow [(C/CH Python wave 1.6
) Micemitiri: PoBoTT ik s yHe1epAiR KypHUILILILIK KHE (y HKLHOHAILIBIK
Kowmorepaitc PoGoroTexuua xane 3D KY3BIPCTTLNIKTCPIR KATBIITACTLIPY. " -
) ) PoGorrapas Masmynei:  PoGotorexinka  koaxanGant  rhuiiM  perinae.  Feutbi 5
(s xone P b1/ | RZOB vozenbiey ¥ P Garapraviazay.
woBanay wane 30/30/0/55/12,5/2 i i aawy T : pra apraran
poGoToTexika T | 3219 "
seriaaepi Garapramanay 3arzaps paBIH KiKkTenyi y HKonzey onuey
2CKEPH, TYPMBICTBIK, 3€pTTEY POGOTTapHL. POGOTOTEXHMKANBIK Ky PHUIFbUIap b [KYMHE ETeY.
ait canana , . apranra Y YIbpeTIiiris PoGOTTHK Ayileepiti MoKe b ey KaHe KoGanay aicTepin Komiana
nafizanany caranapw. PoSororexmman yiipenyre apuarran madask |
Giny. 3avanayn Kypazapem maiizasany ra
o ane | A fibiHABIK.
Tpepexnmmrue: Kibepuerna n e cbene ‘3uauns: OCHOBK TEOPHI ABTONATINECKOTO yIARICHIS 1t
poGoron a Gase LEGO "
EV cieren. Ocnonst nporpawipoBaiis poGoTos (C/C++, Python i 1p.).
3D |Conepaanme:Pos Kak IpHKTaIHas HayKa. POGOTOTEXHIKA B CHCTEME HAYK | Vv emmst: " cxemy
Komneiotepras TpoekTHpoBatme 1 s PR MoenHpoBanHe :c'lovm PpasBuTHA anﬁnm 60 Ko " vﬁgmw it cncrenst, T1j "
, Jporpasposat 5 OMILLICHIC, HOVCKOBH, BOGHHA, GHITORS, HCC/IC IORITEbCKIE poGOrH, OFAACTH
usuka i ocHobs pormeonponsine | | s 30/30/0/55/12,5/22.5 » eemoiorn. 06 - W;"mm BCTPAMBACMbIE CHCTEMbL
poGoToTexmiki m Dnexrportse Hasrion: Hasbikami paspaBoTKi MPOrPasy 15 aBTOHOMHEIX 1
[concrpy Kropa. Vetpoiierao y npaiciunt poSoton. Ceprovotop. Jarumsn. Hasmasciie Goon. Pasotoii [o—
[xaruncon 112 Lego » 5
HIMEPHTCBHEN 0GOpY TOBaIEN.
| latank T p poi KOMIIOHEHTOB. <P YA
[posororexmriccroro koncrpy kropa. Haswasenme nporpasssi LEGO Digital Designer, | KOMueTenuuu: CiocoSHOCTs NPHMEHSTE METOILI MOJIEHPOBHIA i
Prerequisites: Cybemetics and | Purpose: formation of prof of control theory and robotics.
Robotics in the field of applied mathematics in the field of modeling, |CI ion and arch ofrobot
Postrequisites: Robotics and 3D |design and programming of robots based on the LEGO [progranming (C/C++,Python, etc)
Modeling MINDSTORMS EV3 robotic constructor. Abilities: Developing structural and fiunctional diagrans ofrobotic
Design and ;. Croc 2 s.
Computer Physicsand | < © [BD/E | DPR o30/0/55/12.5/22.5 Content: Robotics as an applied science. Robotics in  the|systems. Programming microcontrollers and embedded systems
rogranming o 2,5/22, X N N ills:
Basics ofRobotics ER ot ¢ 3219 system of sciences The history of the development of robotics, [Skills: Developing programs for autonomous and controlled robots.
obots N N . Working with debugging tools and measuring equipment.
The laws of robotics. Classification of robots. Industrial, search, | 1778 VL Shumsme o and wmorne cavpmene
N “ompetencies: Ability to apply modeling and design methods for
military, houschold, research robots. Areas of use of robotic| - ¥ 1o apply € e
N y robotic systems. Readiness to use modem sofiware development tools.
devices. Equipment for the study of robotics. Electronic and|
tructural of a robotic constructor. The robot
Mpepexsusnrrep: Knbeprernka | Makcatbl: GacTankbl i KOHCTP Biimi
ane poGoToTexKa HoHe POGOTOTEXHHKA HEriyiepiH MHTErpAISUIAY MPOLECIHAE |PoGOTOTeXIIKANbI HEri3Ti YTHMIpH
Tocrpexnusurrep: wrsaiit, anropuTMEY HoHe GariapiaManay Heriziepin sepierey
Kommbiotepik Pootorexsm xane 3D apKBUTB GTIM ANYIIB TYJFACKHBIN FHUISIMH-TEXHHKATBIK sKote |HKeMainiri
v.bmm(a IKOHE PoGoTtoTexnika BI1/ RD 30/30/0/55/12.5/2: MonensAcy UIbIF APMALLBUIBIK. aneysriﬂ JAMBITY Yu.liﬂ Kar laid Kacay . Kapanaitbim poGoT MOIENiH KYpacTHpy
55/12.5/
poGototexnuka | woneamsaiin | TK | 3219 Masvyns:  Teomerpmsmik  npumutustep.  Huicanmaps|
Herisepi KCHUVICTY apKbUTBl KOMIOSHIINA Kypy. Kypoutsiibt Mett kostewi, |44
) Tlaruinkep i MexamiswEpi Kontany
OMip caackli KAKCAPTATEIH POGOTTH MAIIMHA Kacay ApKbUILI
Mocesieni iyiey oHe OHBI wemy. DCKie HKIHOHA
ey 1y, 3ep, dymi K| gaipersinir
Tpepexnusurni: Knbepreria u HO- Snanmn:
poGoToTexuika 0 M TBOP JHYHOCTH (OCHOBEI POGOTOTEXHNKH i IPOCKTHPOBAHMS
[ — 0Byualowerocs MyTeM H3yueHNs 0CHOB /usaiitia,
PoGororexinan 3D AIOPHTMH3ALMH H IPOTPAMMHPOBAHNS B IPOLECCE HHTErPALKH | Vyenis:
KowmnlorepHas : N
Posororexman | BU | RD Mozennposaiie HAMATBHOTO HHKEHEPHO-TEXHHUECKOTO KOHCTPYHP n | Codmparsmp posoton
30/30/0/55/12,5/22,5
@HSMKA 1 OCHOBEL Ansaiin KB 3219 " OCHOB poéo-m-rexnmm.
poGoToTexHiki [¢ Teoverputecin 1. Moctpoenie Hambion
KOMIIOSHIINHN Uepes ynpolenne 06bexTon. TekeTypa n ofbey, |Paboracaaruman u wexasisyait
TloHCK IPOGIIEMEL, 1 €€ PEllIeHHE, MyTeM CO3IaHHs
poGor ii ManmHbL yi1y i cpepht Kommerenmn
Prerequisites: Cybemetics and | Purpose: formation ofprofessional conpetencies ofbachelors in the field of | Knowledge:
Robotics applied mathemutics in the field ofmodeling, design and programming of |Basics ofrobotics and design
Postrequisites: Robotics and 3D |robots based on the LEGO MINDSTORMS EV3 robotic constructor.
Modeling Content: Robotics as an applied science. Robotics in the systemofsciences | Abilities
Computer Physics Roboticsand  |BD/E| ®D ‘The history ofthe development ofrobotics. The laws ofrobot Assemble simple robot models
and Basics of Desian c 1o 30/30/0/55/12.5/22.5 Classification ofrobots. Industrial, search, military, household, rescarch
Robotics robots. Areas ofuse ofrobotic devices. Equipment for the study ofrobotics. | Skills:
Electronic and structural components ofa robotic constructor. The robot Work with sensors and mechanisms
control device. The servo motor. Sensors. The purpose of sensors for Lego
MindstormsNXT and EV3. The touch sensor. The distance sensor. Light/color | Competencies:
sensor. The 1 ion of o s ofa robotic Designing and operating robotie systems
Tpepexsusurrep: Knbepuernka |Maicarsi: crynentrepre poGotoTexinka nerisaepin xane 3D monennaey b H i Herisri Bineni;
MeHrepTy, nHTes sen | 3D MoJeNBAeCY KoHE MPOTOTHIITEY TEXHOIOTHATAPHIH TYCiHe
Tep: KaGinerTepin ambiTy. Hkewaiziri:PoGorrapas Gackapy Garaapaamarapsin xacaii anazs;
Kowmsiorepaix yii KBICKAIIIA MA3MYHBIHA POG yiienep, 3D omteii ana
s xorie PodoToTexiiga R3DM Gackapy Ky PHUTBIMEL MHKPOKOHTPOJUIEPIEPMEH A YMBIC, CEHCOPIAp MEH aTKapy LIkl  Tlar asicer: CencopIap MeH MOTOPIIap sl KOcy ate Gantay;
poSororemma wone3D KIUTK| s 30/45/0/60/15/30 MEXAHH3MCD, KOSFATHCTH Gackapy a1TOpHTEPi, conaii-ak 3D Mozenbey |3D Gackin wsirapyra aparan MoACTbACDA} AaHbIAAY .
erinept Mozenbey/ Garxapnamanapsimaa (Tinkercad, Fusion 360, S wyiienepai

oGanay, onapas: 3D Gackn ursrapyra naitsmaay Kiperi

Hienepnixxane ITo0arapaa 3D MOACTbICY MeH poGOTOTEXHIKANH
Konany.




W [Uensitlen B y siaimit n npumI cueren;
6 p: HABLIKOB B 0GAACTH POGOTOTENIIKI 1 3D-MOAENHPOBANHS, | TEXHONOTHI 3 D-MOAEAWPOBANHS 1 HPOTOTHIHPOBANHS.
TocrpexsimuTai: passiie ymesnit u ynpasesis poGoTani;
VOpamicie POGOTOTEXHHYCCKIX | TEXHHYECKHX CHCTEM COSABAT 1 PEAAKTHOBAT 3D-MOACIIH
KomnbioTepHan - o ) I .
Posororexsman | YK cucrem BI04aET W3y Senie wactp pos
$u3mKa 1 ocHOBbI R3DM/ 30/45/0/60/15/30 "
D B TpyKIypst . paory ¢ noaroToska Mozeneii k 3D-newarn
poboTOTEXHUKK/ 4304 -
[ COHCOPAMH I HCTIOTHHTEbHbIMH MEXAHHSMAMMH, A7 ODHTMH YTIDARICHHE "
nporpaws 3D, (Tinkercad,  [cneren:
Fusion 360, SolidWorks). noaroTosky Moaeneii k 3D-newars n3D. I
npoeKrax.
Prerequi ‘ybemetics and | Purpose: The goal ofthe subject is to teach students the basics ofrobotics and | Knowledge:Knows the basic principles ofrobotics systems;
Robotics 3D modeling technologies, and to develop their skills in designing and Understands 3D modeling and prototyping technologies
Postrequisites: Department prototyping intelligent devices Abilities:Can create programs to control robots:
Robotic Systens Contents:The course outline includes the structure of obotic systens, Can create and edit 3D nodels.
Computer ot working with microcontrollers, sensors and actuators, motion control Skills:Connecting and configuring sensors and motors;
Physics and Basics | Robotiesand 3D | " [R3DM; 30/45/0/60/15/30 algoriths, as well as designing parts in 3D modeling programs (Tinkercad, | Preparing models for 3D printing.
of Robotics Modeling 4304 Fusion 360, SolidWorks) and preparing them for 3D printing. C gn ofrobotic and systems;
Using 3D modeling and robotics in engineering and IT projects.
Tipepexausnrrep: KiGeprerika | MakeaTht: kelic-oksiTy apKsiTe KoGan: Yeinikrepi ve
Ko ysmperrepai TTApANKKIKTEY  KOHE KOTAHBAY H
Gorrapa Garzapaawasay axicrepi
Tocrpexpusurrey by, z’:m:"“’ prLIsY Sxctep
. 2 P ¥i
Kommbiorepaiik JY— opuanacys. " " .
M3MKA KOHE | OmepracinTik OR . )
b " KIVTK] 30/45/0/60/15/30 Gackapy Tap Pogor Wb podorrap
poGoToTexHMKa |poSototexika 4304 xyaer neriari Kapanaii ot ot
Herizepi Poborrap ks enmey kyiienepi. Kamsikran poboTTap men Macenenepai
[P pahl et ey re kosana Giny: Oueprociiix poGorrap wen poSorTHk yieepii
6armapravanay ra wone Gackapyra it
Kerveri. p pitbt KoGana; SubeSan praazay i
5 & M
Tpepexsmnror: Kndeprerima i | Lean: passirrie ii B oG AaCTHH X [Buamns: ocroniiie romxTius 1t TepuII TpOMHIACIIOT poGOTOTEXIIEE,
M i reiic- poSoron: wero
Gor
TocTpexpusuTL: 1extosorHii 0By uenis. podoron
p A ' [Voienns: Texmseckie
Kommbiorepnas P TPYKTYPA N IDOCTHE TDOTPANME! Y IPARIEHIA TDONILICHHN POGOTOM
(usia u ocsiopey |POMMIenan | TV | PR 0/45/0/60/15/30 cucrem poGoTs Ocrosnsie npuHUMTL - oBsx onepatwi podora;
poGororexiika B 4304 na npHBOAaX. Wy crpasers mpocrelium
poGoToTexmu _
cneTemst po6oTos. PoBoTu y ¢ CII0COGHOCTS TIPHMEHAT SHIHI TPONBILICHHOT] POGOTOTEX I
A — SR o perernn 5014; TOTORHOCTS K IPOTPANNIIPOBAHITO 1t
Goron i pof Koumiekcon
Tpwmum poGoros.
MOGHbibE
Prerequisites: Cybemeticsand | Purpose: to develop in the field ofdesign. Knowledge: Basic concepts and terminology of industrial obotics;
Robotics electronics and industrial robotics through case-based learning technologies. |Classification and application of industrial robots; Industrial robot programming
. thod
Postrequisites: Department Contents: Structure and location ofindustrial robots. Industrial robots and | "
Computer Physics _ N Shills: Analyze technical characteristies of industrial robots; Create simple industrial
P VSIS | 1 dustrial chD/E IR Robotic Systens their classification. The basic principles ofcontrol implemented on robotic |t co i o
sics 30/45/0/60/15/30
and Bfm of robotics c [4304 drives. Measuring systens ofrobots. Robots and mnipulators with remote [ piliies: Program ty pical industrial robort operations; Diagnose and troubleshoot
Robotics control. The composition and finctions ofrobotic technological complexes.  [simple malfunctions
Principles ofdesigning industrial robots. Universal robotic mobile platforms. |Competencies: Ability t0 apply industrial roboties knowledge to solving production
Algorithmic and sofiware control ofa mobile robot [problems; Readiness o program and operate indusirial robots and robotic systems
Tipepexamsurrep: Python Makeatniz v ccemmepai weiy Ain & TopHTIEIH KypY Al Giny .
6 OpTACHIAR KYMBIC icTeil Giny KOHE KOCHMIIATAp kypy A ane [Biuticriairi: Borland C ++ Builder Garaapmaasapsuuia romipuGesix saruumapas
Tep: Konany konany:
[ Marauicss: savanay  Garmapnasasay Tiziepinin reopunu neriyiepin,
K MBIC HeMece KeUIenIiK eTHXAl | KOHeY KYPAIIAPHIH MeHrepy " i,
Kepy s, ierey
Kowtbiotepik Masmyn: Borland C++-1a oGnextire Garbrranai Gartapaawanay. Ex epmgepin Tazai Giny: Kysiperirt; op TypaiGini Gepy
p—— o8B Kapanaiisiv Kockmumans kypy. C paspaGorin Builder amy oprace.C Kommon (varenatia, duisa, JRS—
KII/TK 30/45/0/60/15/30 Builder Kosmouerrrepi. KosmonenTrepaix kacuerrepi. Oxuranap. DAicrepi.  [Kemenii Konany TepenieTy, oKy Fa Aeren pri
poboTOTeX HHKA 4305 N N
A Koba mereivxepi. ++ Builder kemerimen kochmanap kypy. Borland C++
Heriszepi i
Builder-ne waniverrep Gasacsimen sywsic. Ecenrep wacay. Kapanaiisin ecern
acay. "Master-detailecenrepis sacay
Ecemmtepae rpaduKanibik Kate Meno epictepai xopeery. Ecentepii ana ana
Kapay. ++ Builder koMerimen acanran KocwMaap b eTkiy. C
Tpepexamnre: et (IOPMHPOBAIHE HABIKOR Y MeHIE PAGOTATS I CO3IABATS NPIIOAKEHIS B | SHANIA: SHATH 1Y NCTh CTPONTS GATOPITMS PEIICHIA 521a%;
Tpor mameke  |ep npor IpHMenATS [Vaiemmus: mpmsicnsrs, mpaxrimiccxie nasun nporpassmpoass 1 Borland € ++
Python 1por R— J— Builder: HABBIKI  GHLI TEOPETIIECKIN 0CHOR CORPENE HIBX
Hocrpexaures: [unnowsas | nporpas oson porpusposai, covne U g, & T3 R
[pacorss  mno;
Obsexrito- paGora i K i ¢ Borland |k owmeermunuzy ery i satous, momsacis sorimsatmo & o6y o ny Tes
Kowmnrorepras Sksanen C++. Cosnanie npocreiiniero npioenis. Cpexa paspaGorin C+ . "
oprentuposaioe | TIVK [0OP SosI060/1530 g D P ‘pea pasp; [pascrimiccoro mrrerpiposamioro mpmveriem s, oy e B pamL
M3HKA W OCHOBBI soficTs: o X
o nporpavmuposain [ B 4305 C++ Builder. C CoGrms: oGnacax ( e
poGoToTexHHKn Meroas. Menemiep npoektos, Cosaanie npuiosernii s C++ Builder. Pagora
¢ Gasawn namisix 5 Borland C++ Builder. Cosaime otseron. Cosnaime
npoctoro otsera. Conane oTeros "master-detail”
0 pay s Botuerax.
npocyoTp oTeron. Tlocanka npiio e, CO3AANHEIX ¢ HOMOMILIO C+
Prerequisites: Programming in | Purpose: to develop skills the ability to work and create applications inan | Knowledge: to kow how to consiruct algorithms for solving problems;
Python b a and apply concepts | Abiltis: 1 apply of practical skils in programming on Borland C+-+ Builder;
Postrequisites: Thesis or and possess programdebugging tools [l 10 analyz¢ the theoretical basis of modern programming languages, the
comprehensive exam Content: Object-oriented progranming in Borland C++. Creating the simplest |°7con of programs and projects, as well as principles of working with them:
. [ Competenciesidecpen knowledge, increase motivation for learning through the.
Computer Physics The C++ Builder C++ Builder X X g
; Object-oriented  |ChD/E|0OP ractical integrated application of knowledge gained in various educational fields
and Basics of 30/45/0/60/15/30 components. Properties ofthe components. Events. Methods. Project manager. |(mathematics, physics, computer science)
Programming ¢ |430s . .

Robotics

Creating applications in C++ Builder. Working with databases in Borland
Ci-+ Builder. Creating reports. Creating a simple report, Creating "master-

detail" reports

Displaying graphical and memo fields in reports. Preview reports. Delivery of
applications created using C++ Builder. Porting C++Builder applications to




Tpepexsusurrep: Python Makcathi: Java Tisinin oGbextire Garurraran v PMINLACP NEH Y KanT
rinine G e Java CranAapTTH Chimbi Ko arbis Kawe v Java initine
[oBanay. ranzay wone acay osicrepin binyi:
p: rapatsinran nerizaepin, Java Ty ¥ 2erepm oy
- Mcevaiiri: Java
e KAYIICISITIH S epTIey ey sastuiapan vewrepy JLaKbiehi: aKIADATTHK KoMEPIEH
Kowtibiotepik Maswymbe: Java BupTy a6 ManiHack. Java naiisa GOy bR Tap X Meit e raniay camenin
sk ome | varisinze . anrsmapTTapss. BIPTYAIH MAIHA Ty paTsl TYCiRik. OpHiAaY OPTACH! KOHe [yrunriap, Giriw, Gtk oe far s yliecin KaHITaCTLDY
. KII/TK 30/45/0/60/15/30 Gaiin ko211, BHPTY A1 MAIMHAHI OTICALATHK Y HeMCH 03apa ipeii o o
poGoToTexHuKka |Garnapavaray 4305 o Saiimamer
L apekeTTeCyi. Chilhinl KeRICTiri. Java-/ari KOCHMIIATaDAbIH KYPHUABNG.
Heriszepi 3 Teopun iy ;
erizepi L
[ wykTey Kasipri
AKIAPATTHK MCMIIC Java KOIAAHY Cananapii. Java HYCKAIA b MAHHAAZD
arte o1ap ki FBoMHONHACH. Java-a Tikeneli Koaxay Kopeetierin OP
KypanAaps. Java-iarst ex kapanaiisin ko aiGa. Java Tiaiin anropuTMAIK
Java-iet sarrait repy. Tiais neriari 1ypaepi. Konap wer
Tpepexnusuni: Tean: Hsy npor 3t OCHORHS HADOPNALHOMIIE HCTOTHAKI, COAEPARALIIE TP 1 HOWAT A,
Tporpavmmposanie wa sabike | sanika Java, miargopysi Java, i K1accon, ocion K Java-rexsoionn
Python N VeHe: BHOIPATS W AHAINPORATH HHGOPNAIIO IS HDOPNALLIOHHX
eroumicon;
Tumsomas |6 neren Texnonorio Java . "
lambihon: 512,4€ 15 HABBIKQNH CONOCTORTEIbHOH PEILCHIS 401 € HCTOTH30BAIHEN
paGora win ii c Bupry: Veropusu sa Java,
Sxaaven Java. Tlomsrie sip fi s, Cpeza w Gaiir- [— nayx,
Kommpiorepsan | [k [ oL i ManB ¢ ii cHeTeoli. octontse I TEOpHE, CEASMIN ¢
dusuka wockopst | L s |405 30/45/0/60/15/30 Hpocrpariersa kiaccos, CrpyKrypa mpio et 1 Java. 3arpy sk kiaccop | PRI NaTeNaTIof 1 mopaToii
PoGOTOTeXHHKI oGbexronCl fava
WHpOpMAIIHONHOM Mitpe. Bepeii Java Mauib 1 X 5p010115. Cpeactra
oor, B Java. i
Ha Java. AArOpHTMItecKite CpeACTRa s3bika Java. CTporas THm3ais Java.
Basossic ik A3hika. CTPOKH i iTepaibt. TIpeoGpasobaiis THIIOB b
Bapaeniax. OCOBEHHOCTI HIMILATHIALIN MACCHBOB, OTIepaTOpt
Prerequisites: Programming in | Purpose: To study the tools ofobject d ofthe Java i Java
Python language, the Java platform the standard class library, the basics of technology
Thesis or and distributed and the security ofsofiware biltes: select and analy e information from information sources:
[Skils: master the skl of independent problem solving using the Java programming
comprehensive exam systems using Java technology
Contonts: Java Virtual Machine. The history and backaround ofJava.Th language Competenciesuse basic
Computer Physics . ontents: Java Virtual Machine. The history and background oflava. The 1o io¢ of patural sciences, mathematics and computer science, basic facts,
and Basics of Programmingin  [ChD/E| P 0/4510/60/15/30 concept ofa virtual machine. Execution environment and bytecode. Interaction |conceprs, principles of theories related to applicd mathematics and computer
Robotics Java c | 305 ofthe virtual machine with the operating system Class spaces. The structure offscience;
Java applications. Loading classes and initializing objects. Areas of
application ofJavain the modern information world. Java machine versions
and their evolution. OOP tools directly supported in Java. The simplest Java
application. Algorithmic tools ofthe Java language. Strict Java typing. Basic
languaget trings and literals. in expression:
Tep: Makeathi: Ty, KaHe pod rachi
warie ALK nowstepin kefiinen sepeney  [Biaiw: Pogor 6 wikrey i
TocrpexsmuTrep: YUiH KK eTTi AQFABLTAD MeH AQF ALTAP A, CORAlI-aK OBIH I eHep- Kaparaisit POGOT T A YFie PN KHENATHK ADHE HANHKA Herisepi
Kommbiorepaik | posororcumanss 5 RGP e QA TeXIKAIS Hrepy Goiipnia [AAFAMEH: POGOTTSK KypiIwI 25y fe apuasran 1eximka
" Gackapy MIDKeHePIK KbI3METTiN Gacka 1a TyPIIepi PeTieri KiIMeTiH KaIbITaCTEIPY . PANTAY: KDY P
3uKa KoHE | kypuarhuiap-s RKK opuntzay (Sepinic xoppmmerrrepi, xykremeaep, onmesc
o P P e 30/30/0/55/12,5/22.5 Maswymse: weriari Posor et punzay (Gepinic xoxppmvterrept, y: P ver)
poGototexnnka |rypacripy 4306 yuet: e Po e opuary ja o6
serixepi Herisaepi ryiiinaepin eceney wane koGanay nerisaepi. Kosranmic rypaenxipriumepi woe saiisnviay fienepai cumay o akay Tapa
(Gepinic wexananunepi). Binixrep men ockrep. Binikrep mei ocurepain rysery sanuaps
ripekrepi. MoGinbi poGoTka apHaIFa KOG NOTOpE: TEXHHKATHK KDHE TN TATAITADH cKepe
S o7bipein, kapanaiisit poSor Tk kyphLtrsLIapas oGanay My
oGanay. TypaKihl TOK KOSFaATKHIITApbIH Kocy. TYpakTsi ToKk
|1 i ii ii 3uanHe: OCHOBHHIE IPMHLIIIE NOCTPOSHIS 1 KAACCHOUKALIIO
BoGaactn oG aTaiKe . ii YCTOFICTE; OCHOBH KHHEMATHKGH 1 JUHHAMHKH
Tocrpexpusuma: ero B Kasiectse uiKeriepa- POCTHIX POGOTOTeNIIECKITX CHCTEN
Ocxonst p u ii 10 0CBOEHINIO | VM eHMe: QHATHIHPOBATS TEXHINECKOE JATNHE HA Pa3PaBOTKY
Kommsiorepnas nwk |okru cucrem HOBOTi TEXHIHKH POBOTOTEXIHINCCKOTO YCTPOCTR; BHIIOHATE NPOCTEfitlie packcTst
droma v ocmomet | oo ek | B |4306 30/30/0/55/12,5/22.5 Conepianme: OCHOBIHE NPHHILANE KOHCTPYWPOBaHHS. OCHOBS PACHeTa it p narpysir,
PoBOTOTEX HHKH xyerpoiicts netaneii n y ! ABHKEHUS pasmepe)
(nepenaTousic MexaisM). Baisi n ocu. OHOpH Baio 1 oceii. HaBRIKH: HaBLKaMH CGOPKH 1 MOHTAJKE POGOTOTEXHIYCCKIX YCTPOFiCTS;
i o 1 306 potora. HABBKAN ST I y ii
Asnratencit oKa. Bk otnanin ccren
@ s -
Prerequisites: Cybemetics and | Purpose: to formknowledge and ideas ofgeneral engineering training in the | Knowledge: Basic principles ofdesign and classification ofrobotic
Robotics field ofmechatronics and robotics, as well as in his further activities as a devices: fundamentals ofkinematics and dynamics ofsimple robot
Postrequisites: Departnent design engineer, other types systems
Computer Physics |Fundanentals of Robatic Systems activities for the development ofnew technology. Skills: Analyze technical specifications for the development ofa robotic
Designing Robotic ChD/E [FDRD 30/30/0/55/12.5/22. Contents: Basic principles ofdesign. Fundankntals ofcalculation and design |device; performbasic calculations ofstructural elements (gear ratios,
Robotics Devices C  [4306 ofrobot parts and assemblies. Motion converters loads, Abilities: Assembly and
i Shafis and axles. Shafi and axle supports. Designing a two-motor platform for a [installation skills for robotic devices; reading and preparing design
mobile robot. Connection ofDC motors. Control of DC motors. Organization | documentation: testing and debugging skills for robotic systems
ofeedback when controlling a DC motor. Equipping the mobile platirmwith | Competencies: Ability to design simple robotic devices taking into
faced and ul I caunt & Liochaical and
Tep: Makeathi: KesMeTiHiR GarbTTapihin Gipi perine | Biaimiz o
potor xcaite poGoToTexHiKa KOJLAQHY CAMaTaphi, POGOTTAP s KYPY/AHIA KYPAIAPH Meit JTICTeDi TYDATH | KOHCTDY KILHAIBIK KOMITOHEHTTEDiH i MAKCATH Met AiKTeinyi: Aaraikrep,
. p: y erextep Men weriri
KoMMbIoTepaiK | ypacrupyumnsi 5 i
RKEK Masmynb: werisri Jlawy Tapixei ane | Fkemaiaviri: KoHBIFaH MIACTRC 51CKTPOHMIK K QHE KOHCTPYKIHATHK
(umka KoHe  |onexrporsik e ) - - N
KI/TK|KB 30/30/0/55/12.5/22. Gackapy Kasipri samanrs ypaici Kasipri savanris epai Taiuay: cxemaiap Mew chrsGanap Gofisma
poBoToTeXHHKa N
4306 neriari rduin
isnepi awac
Herisiepi 6‘“"’ o Jlaruiicrep MeH POGOTTAD LI KoL QHATHIH GAF AP TAMAT bIK K ACAKTAMA. JlaFAIChI: POGOTOTCXHIKATHK KyPHUILMAG b KYPACTHPY K OHE
oniktepi
P P OBOTTLI @AK-KOEI MeH KOpITyChil #0Batay. Jlarsikrep wert Gomexrey 2 ePMEN YRHITTEL K YMHC
Kocy exemacs: xocy, icrey sarsnaps
[ dean: 0 oGaacts: 3HANSL HASHAYCHIE 1 KTACCHDURAILAIO HTCKTPOHHbIX i
6 KaK 0AHOTO 13 ii wenonexa, 0
TocrpexsimuTai: CpecTRAX i MeTORaX o3 aits PoGoTOR. OCHOBHEIE NPHHIITS PAGOTH AATIHKOR, HCMOHHTETBHEIX MEXAHIIMOB It
Onextponsie it 5
p c OCHOBIHIE IPUIILANE POGOTOTEXHIKH. HICTODHS PasBTHS H | KOHTpOILIEpOB.
Komnbiotepras  |oncipykoniie - N N - o
VK |EKKR cucrem CoBpementishie TemteiIA POGOTOTeNHHKH, OCHOBHbE WTATGOPMH ¥mennsi: noaGupars "
/ 2
(u3MKa 1 OCHOBBI B |k4306 30/30/0/55/12,5/22.5 " o na o1 3aaauy; coBupars 1o

10 KoHCTpyKTOpA

Arduino. TIporpavMioe ofecncueiiis ¢ HEMOb3OBANHEM JATUHKOB 1
poGoton. Konctpynposarme otesnocts 1 kopiyca podora. Crena

Cxemam i epTeKaM.
Hasbiar: mamsikai c50pR 1 pa3Gopi poSoToTexIIECKI

AaTIKOB It

"HABBIKAMH AKKYPATHO PAGOTE! ¢ MEKTPORHBINI




Computer Physics

Electronic and

Prerequisits
Robotics

‘ybemetics and

Postrequisites: Departnent
Robatic Systems

Purpose: to formideas about the fields ofapplication ofobotics as one ofthe
areas ofhuman acti

about the means and methods ofcreating robots
Contents: Basic principles ofrobotics. The history ofdevelopment and
current trends in robotics. The main platforms ofmodern robotics.

purpos d structural

components ofrabotic designers; ba

ic principles ofoperation ofsensors,
actuators and controllers.
Abilities: to select electronic and structural components for the task; to

structural ChD/E | ESCRD
and Basics of components ofa ¢ a6 30/30/0/55/12.5/22.5 Progranming on the Arduino microcontroller. Software using sensors and  [assemble mechanical structures according to diagrams and drawings.
Robotics robotic constructor] robots. The construction ofthe limb and body ofthe robot. Connection Skills: skills ofassembling and disassembling robotic structures; skills
diagramofsensors and servos: connection ofmicroservices, connection ofan |ofcareful work with electronic components.
ultrasonic rangefinder, connection ofa wireless communication module Competencies: the ability to design sinple robotic systens; the ability
Control ofthe robot's movement. Manual and automatic modes for selecting | to apply basic knowledge ofelectronics and mechanics in practice.
- Marcator: e T v K oreb ey A¢ e § e
usmkaTLK Herisepi oIIey 1€ KoabUIATEN GipKaTap nerisri ecentey oticTepimen, onapm ikenaisiri pusa i €cermri peciwiey oHe OH ecermrey MOese ay apy;
Kommbiorepii Tep: jinst icke ackipy TanEICy. o . 6: i
s e | Kowmiorep-aix <rhN ) DnexrpoanamK Masuyust: piAL peTl ANOOCPENIANINK TeRICyACpME naTTuASTa B ey Sorprmarn cpumpo i ety
BI/TK 30/0/15/50/10/15 Mozenbey. nenenin cankuaty
poGoToTexHiKka | dusika Herisacpi 2220 P —
L nmpouecis MozeBIEY. enenin Ko3FATHC |Kynip Mocee Iepai eIy Yl KoM ioTepiK
Herisept Moserbaey. M nyKrerin Teptesic Konzany
npouecTepin MozennaCy. oz zepin kypa wane Tazasi Giny
[ Uean: — I [Ocnonr i
usnaecKie OCHOBE ABTEHHIH, C PATOM OCHOBHEIX BHIYHCTHTEHHBIX METOIOB, IPHMEHACMEIX P H ;‘:‘:’;’;P‘:‘:‘I’;';"i:::: :“K::: ::::::‘p:m:::ﬁ;:f:l‘:’:::':‘:;:: ::::::H"’“‘:p"“"‘
SAeKTPOIOH TEXIIKI peuer Tk 0GpagoK roctpoca wonencl GiIeCK IDOUeccos.
6: ii peannsaunn na Ve uricexy 0 saay n e
Kowmnerorepas — Ocrons OKPh Srextposmasia c o sponeccos, e nusbinpas. e KuaTIE LR MeTOAA U pewCIA (iTIECIX
q)uaum M OCHOBBI i BJUKB 2220 30/0/15/50/10/15 y nepporo nopsaka. 3124, R X
. Hasbiki: HaBLIKaMIH PAGOTHI ¢ MDOIPANMHbINII CPCACTBaMI
poSoToTexuuku  [dusiiar nIpOIecEa OCTHBAINNS HATPETOTO Tena, TpaeKTopIN B eI porpa un
ena, oA yrtoM Krop Junamika it [ piraricerin pacéros.
704 K1 MOACHPOBAHIE KOJICTATEIBHBIX IPOILECCOB. ":"MCCKHX C"'PZ:‘;:““’ W‘;‘Q‘:‘:“""
e mowcecon
Prerequisites: Elcctronics and | Purpose: to fmiliarize with the tasks ofmodeling physical processesand | Knowledge: basic physical laws and models used in conputer nodeling;
Physical bundations of phenomena, with a number ofbasic computational methods used in solving | methods ofnumerical solution ofphysical problems; principles of
Computer Physics Electronic technology physical problems and in processing experimental data, and ways to optimally | building computer models ofphysical processes.
and Basics of Fundamentals of | BD/E FCPh 30/0/15/50/10/15 Postrequisites: Elcetrodynamics |implement themon a computer. Abilities: to frmalize a physical problemand translate it into a
Robotics ConputerPhysics | C 2220 Content: Modeling ofphysical processes described by first-order differential |computational model: to choose adequate numerical methods for solving
equations. Simulation ofthe cooling process ofa heated body. Modeling the | physical problems.
trajectory ofa body thrown at an angle to the horizon. The dynamics ofa Skills: skills ofworking with sofiware modeling tools; skills ofwriting
Tep: Maxeat: s neriari Binini wasipri Guankan neriari Qs
K OHe YICKTPOH/Ib! TCXHUKAHBIH | KeifiHTi KCIGH KbI3MCTiR/Ie Ty HIHAANTEIN MOCEICACPA] Wely ¢ KoAaHY IIaMATapbL, 3aHAAPE! MCH IPHALIIITCP; (H3NKAHBIH Heriari GoTiMaepi
isaepi TaHBCTHDY. MEXAHIKG, MOTEKY B (DH3IHKA AOHE TEPMOAMMANHKR,
Tocrpexsm3nTTep: Masmyn: Tey axictepi. pes onmia, THIK K HE AAPOIBIK
o1meMACPi. DH3IKA TapHXBIHBIK MAHBI3 16! MkeMaiTiri: canaisi KoHe cCenTiK ecenTep i Wemy yiin (u3snKaIbi
Kommbiorepik KCCHUIEDI . DHSHIG Ky PCHIHBIH 15t KYPBUTBIMB! MCH MiHICTTep . OISHKATHIK | J1U1ADAH KOTLAGHY; (H3HKTHIK KY GBUIBICTAD MEH pOILECTEpA] TasAay.
dusmka xone Fiz KOJGHBUTY oamemaep. Gusnkanbik | larsice: wenry Kapanaitbim
Ouznka KIT/TK| 30/0/15/50/10/15
pooToTexmika 2220 y. Mar Sarrarst D KYPrizy AarAELIAPL.
Herizzepi MarnnT opici. e iy ks, O Kysiperriairi: Kopuiara onew KyGsuImeTapsi Tycingipy ymin
wyiienin 3apaaTht carray 3ais. InexrpomarT xontana Giny; Tanaay en wemyre
2 yutin Om | Feumbinen Giny.
sansi. Kupxrodh epeenepi xone onapas koaany Muicanst, Joxoyas — et
sanst KAHE HHTErpan B Tox kyatsi mane
‘Hakre1 Tk Kyarst. Koperrsiis JLkoy:ts — Jlenn 3anst. Kontypaars:
u [ttean: T — 3HANIA OCHOBHBIC (DH3IHUCCKIE BEINIIb, SAKOHS! 1 IPHHIITS
I3 npn pemern saxas, B iin i i, pasaenm
IACKTPORKOI TeXHIKI nocaeayioueii MPo(eccHoRATBHOI ACATEABROCTIL pusmin: MexanmKa, usuka n
ToerpexmisuTo: c Meroz iy Pom » OMTHKR, YIEMCHT KBAHTOBO W A1EPHOH 3
Snexrpoannav duranke. Pasweprocri pumsectan nexwani, Baxneiimme stansi neropun | Vavemns: np: I ans pemerns "
(pu3miar, OBmas cTpyKTypa i 3axaun kypea dusuia. pannust p ; ABICHUA W NPOLLCCCHL
usmacciux reopuii Hsmeperis b pusike. Craruetiieckas 06pasoTka B HABBIKANI DeUICHIS THIOBHX (H3IIYECKIIX 33104 HABHKAMH
Kommpiorepras Tk [Fiz Mar MaruuTHOE 10:1¢ B | MPOBEEHIS IPOCTHIX (PH3HECIIX HKCTICPHMCHTOB.
usiKa 1 OCHOBB |usna 5 2o 30/0/15/50/10/15 BeleCTRe. DIEKTPOMAr HHTHAA WHAYKILIA. 3aK0H ann
poBoToTexmmKH crereb. wa smrchnii Mipa; p naysnbit
P i wnayiaum. Snexposiar Baxon Ova Kanany 1 peumennio 3axa
noanoii uemn. Mpasina Kupxroda n npusep nx npimercns. 3akon Jikoyis —
ewna b andppepenuansioii i mterpanbnoit opwmax. Momoets Toka i
yaeabHas MomHoCTs Toka. BeiBo 3axon Jpkoyns — Jlenua. Tapmommseciie
KoneBaHIs B KORTY pe. DHEpreTHTCCKiic POLCCCH B KORTYpe. Boosoc
KomeGanns b KowType. Ypaseriis Makcherna
Cucrema ypasnennii Makesenia 8 uirerpanenoii hopme i i CMBICT
Purpose: to fmiliarize students with the basic laws ofphysics and the Knowledge: basic physical quantities, laws and principles ofclas!
Physical Hundations of possibilities oftheir application in solving problens arising in their and modern physics; findamental branches ofphysics: mechanics,
Electronic technology subsequent professional activities. molecular physics and thermodynamics, electrodynamics, optics, elements
Postrequisites: Electrodynamics | Content: Methods ofphysical research. The in physics nuclear physics.
Computer Physics capre Dinxnsions ofphysical quantities. The most important stages in the history of | Abilities: apply physical laws to solve qualitative and computational
and Basics of Physics. ¢ | 2220 30/0/15/50/10/15 physics. The general structure and objectives ofthe physics course. The limits |problems; analyze physical phenomena and processes.
Robotics ofapplicability ofphysical theories. Measurements in physics. Statistical |Skills: skills in solving typical physical problems; skills in conducting
processing ofthe results ofa physical experiment. Magnetostatics. The simple physical experiments.
magnetic field in a substance. Electromagnetic induction. The law of Competencies: the ability to use physical knowledge to explain the
ion ofct isolated The world; the ability to apply a scientific
induction, ibrations, Ohni's law fora aporoach to analvsis and
Tpepexunrrep: ‘MaKeaTst: poGOTTZp MeH POGOTOTEXIHKAIBIK KEMEHACPA] GACKIPY bt Biziwi: poGoTrapas y 5
PoGotoTexuia wane 3D Kypaeni yiienepin 3epTTeyin nicTepi MCH NpHALHIITEPiN 3epTTEY. 3ipUtey; CeHCOPAIAP MeH ATKAPY LIbl KYPHUIFBUTAPABI KOH(UTYpausUIay
MozenBACY Ma3smynt: PoGoTTs Gackapy s yiieciniR (yHKUHORAT 16! CXCMACH sKoHe naiizanany.
Tocrpexsisurrep: Jumnovsik |PoGorrapas Gackapy Taciaepini &ixrenyi. Mammmynsmop i Fikewaizii: canansiKone ecentix ccenepai memy YIin Gusnkatsc
PoSoToTexskatii |, o e ymibic Op rypai KoopammaT i i JHAAP B KOLAANY: (IIIKATAIK KYGHTHCTAD Men npouecTep i TanAay
viierepai b wyiiencpai RZB Mo asics: Men ertipinren Kyliencpi
ronnanGans Garnapnavaray || 4307 30/30/0/55/12,5/2 TGPABK. o3apa cepi. Gackapy |6 sar TbTap: woe
GaraapamaTbik ylieci seprey. pirrip

KaMTaMACH3 eTy

PoGorTs anckperti
IKeke tMCKi IWAKILiK GacKapy. Maiminy ISTOp A CTeKTepiH Gipiecken IMKIAIK

opTypai MakcaTTark

anipacy e Garaapramanay KaGineri; Gackapy ane Hasiraiis

Gackapy. Jlncxperri Kere

amckperti p

xomnanyra b Goy.




Tean: TOHSTIANH, METOAMH TOCTpOCHIS, Inanns: npor s ynp
3D paspaorkn ' pemenni s poGorav; A
Jnmronmas |y 6. yerpoiictsa,
paGora i K i c o " Vaenns: np 1y s pemens "
- aravien oGecreseni b MexaTpONIKE 1 poSoTOTeNtIKE, OcHORs paspasOTH p ; nponece
Aporpano TIporpasmuposan nporpamMHoro oecneucns. OBIe KORUENIIN PaspasoTkit Hassiiat: mip HaBBKAMIt
cencacnme e K | PRS 0300551257225 oGecneuenis. TIOCTaHOBKA 5a104H MPOTPAMMHPOBaNHS. OCHOBHBE STalsl | MHKPOKOHTDOIUIEPOB I BETPOCHHBIX CHCTEN: HABSIKAMH HITEr AL
oGororesmmccr poGototeximeci | B | 4307 paspaGoTi cictem ynpasnenis HTopis nosseiis it 0530p CyUICTBY IO | IPOrPAMMHEOTO 1 ANITAPATHOTO 0GCCTes R
s xenerem mbKoB u wip
poGoTotexieckix cieremax. Coctan i omicanie s3bikop. CTpyKTypa p : rotoHocTs
€110c0G! OIIHCANIA A3BIKOB POTPAMMHPOBANIIA BHICOKOTO ypoBiis. [lomsThe opHTMBI yIIp:  HaBHTAWLH B P
btk mpor " saaauax.
npor Tipor Monene,
10/1X01a Mozeneii
Prerequisits Purpose: to fmiliarize with the basic concepts, construction methods,and | Knowledge: to develop sofiware for controlling robots; to configure and
modeling tools for developing applied sofiware solutions for controlling robotic use sensors and actuators.
Postrequisites: Thesis or systens Abilities: apply physical laws to solve qualitative and computational
comprehensive exam Contents: Basic concepts and definitions ofsofiware in jcsand  [problems; p h aand processes.
robotics. Fundamentals ofsofiware development. General concepts ofsoftware |Skills: practical programming skills for microcontrollers and embedded
development. Setting the programming problem The main stages ofthe systens; software and hardware integration skills.
Application Sofiware [Programming of  [ChD/E|PRS 0/30/0/55/12.5/22.5 development ofcontrol systems are the history ofthe emergence and overview |Competencies: ability to develop and programrobotic systems for
forRobotic Systems |Robotic Systems | C 4307 ofexisting languages used in d robotic systems.  [various purposes; willingness to apply control and navigation
The composition and deseription oflanguages. The structure and methods of — [algorithms in practical tasks.
describing high-level programming languages. The concept ofa progranming
language. Conpiled and interpreted progranmming languages. Programming
models. Using an object-oriented approach to implement models ofrobotic.
systems. Various degrees ofdetail ofcomputer models, an overview of
methods for modeling. Robot. languages. Low-
TpepexsusuTTep: MaxkeaThi: poGOTTap MeH POGOTOTEXHHKATBIK KeleHAep/1i Gackapy AbIH Binimi: aBToMaTThI GacKapy TEOPHACKIHBI HETi3/1epi; POGOTOTEXHHKANBIK
PoGororexsnka xane 3D Kypacni yiienepin seprreyain axicrepi vei seprrey ienepin epi.
[ — MozenBICY Masmyni: PoGoTTs Gackapy s yitecinin (y HKUHORAI b CXCMACH. Mremainiri; Yitenepai Gackapy anr
. PoGorotexii- p: pasi Gackapy wikreayi. 23ipiey; pOGOTTAp I MATCMATIKATBIK MOACTBACPIH KYPY.
©onzanbas aepai || RAB 30/30/0/55/12,5/22.5 KyMbic Tamackl. Op TYPAi KOOpAMKAT Kyiienepinaeri Jlar asichi: aToMarthi Gackapy kylieepii oGaiay Aarabu1aphi; Gackapy
P— Gackapy 4307 cXeManaphL. i ACHIPY JarIbLIApHL
amavacs ery TR TBIK o3apa acepi Gackapy 6 Gackapy yiieacpin
wyliecin seprrey y Tamack. [ xoGanay KaGiner; KnaccHKANBIK KM SaManayH Gackapy icTepinn
PoGOTTE ACKpeTTi WHKAIK G 6
Leas: n3y 1 npuHUITOB 10K HBIX CHCTEM SHaHIs: OCHOBEI TCOPHH
P 3D moennposanie YUpaBTEHIA POGOTANMH  POGOTOTEXHHIECKINIH KOMILICKCAMIL. MOAEH POGOTOTEXHHICCKIX CHCTEN.
aporpasioe Vapanemne Toerpexnusir Coaepamanie: Gy HKINOHATLHAR CXeM CHCTEMbI YIPARICHIA POGOTa Vuenns: ynpasnenns
MK | URS 0300551257225 pagota K Gom yip podoron. ctpous Mosen poGoron.
potororesmconn | crcren B | 4307 SKzamen 'HaBbIKH: HABBIKAMH IPOCKTHPOBAIIA CHCTEM ABTOMATHYECKOTO
ceren cHCTeMax KoopanHar. Bsanmioe i HaBBKaMH ii peanmaunn arroputMon
netesry y
61 CHCTEMBI YIIPABICHHA
Prerequisites: Robotics and 3D | Purpose: to study the methods and principles ofresearch ofcomplexcontrol | Knowled: control;
modeling systems for robots and robotic complexes. mathematical models ofrobotic systems.
Postrequisites: Thesis or Contents: Functional diagramofthe robot control system Classification of [ Abilities: to develop algorithms for controlling robotic systems; to build
Application Sofiware |Departmentof  |Ch/E|DRs conprehensive exam robot control method: description models ofrobots.
for Robotic Systems | Robotic Systems ¢ |a307 30/30/0/55/12,5/22,5 Ki tie sch f in different Mutual Skills: skills in designing automatic control systems; skills in sofiware
influence ofthe degrees ofmobility ofthe ofcontrol algorithms.
control system description of Conpetencies: ability to design control systems for robotic objects;
drives. Features Lofthe robot. |ability to apply classical and moder control methods.
Cvcle control ofa senarate drive Joint i ator drives.
TpepexmmautTep: Makcatbi: omictepin | Biaini E
Mozenbaey tin acnanthik Yilpery, ccerrtey IKenepHMEHTIEpiH Y prisy, Tan1ay K aHe oruiey. neriszepi; Typacpi
PoGoToTexHmKATBIK wyiienepi Masmyn: MozenbIey acei3 ery. | amckperTi, yaikeis).
xyiienepai Kounsiotep- p: Kacayaa MkeMaiiri: 0GBeKTiep MCH NPOLCCTEpiH MATCMATHKATBIK KOHE
nikmoAenBACYAIR KMIC .
rommanGs KII/TK 30/30/0/55/12.5/22.5 PoGororexs-kansicayiienepai | yiienepi. Ecenrey xone ¥py: GapaGap oicrepi men
Garaapravasix puerpaii 4308 i pras Tanaay
nanran kypest .
KAMTaMackrs ety snictepi. Koc Bydepaey oaici. Mogens yronsi. Matemarikansik lar asicer: xoraphi qerreiini TinAep /e MoenbACP I GarAapTaManay
Typacpi. KYPYBIHHE i3] KESCRACPT. | AQFABIAPHE CANABIK TANIAY K OHE ACPEKTEDL OILICY AAKABLIADH.
KownbioTepaix skeriepvenTrin neriari xesenaepi. Moaebin canansic Kysiperriairi nienepnix xane rumuivin acenenepai wewry yuiin
Tipepexnmsnro: Llestb: 05y CHIE METOAAM MATEMATHYECKOTO Suanns: ocHOB
Mo o Bias Mo
IMpukagsoe CKpeTIbIe, HenpephIBHLIC).
Murerpuposanniii . _
nporpavoc Toerpexnusir Coaepaanne: Mogennposarie B disiie VMEHIA: CTPOHTH MATCMATHYECKIIE 1 HMHTALHOHHBIE MOAGITH OGBEKTOB 1
oBecnenenme 1pe [y fieem 30/30/0/55/12,5/22,5 Tpor e MeTob! i cpencTaa
xommsoreproro | B [4308
poGoToTexaiteck creren pay e, | Habiko: 1anbiKaMit [pOTDANNHPOBAHI MOJEACH Ha A3BIKX BHCOKOTO
cuctem MosempoRaLy i i i YPOBIS: HABLIKANH HCIISHNOTO AHATIA 1 OBPABOTIN ALY
b T NIPHMEHATE METO B KOMIBIOTEpHOTO.
15.0 s pencii W Hay BN Saau; yMetme
Prerequisites: Instrumental Purpose: teaching methods ofmathematical modeling ofphysical processes, | Knowledge: fundamentals ofconputer modeling and computational
Modeling Systems analyzing and processing experinents types ofmodels inulation, discrete,
Postrequisites: Progranming | Content: Modeling in physics and sofiware. Programming systems used in the [continuous).
robotic systems development ofcomputer models. Computing and graphics resources. Abilities: to build mathematical and simulation models ofobjects and
Application Sofiware 'C";;i'::: Ch/E | 1oMC 00/0/58/12.5205 Computer graphics methods for static and dynanic visualization ofphysical | processes; to choose adequate methods and modeling tools.
for Robotic Systems 3§ c | 4308 A processes. The double bufkering method. The concept ofamodel. Types of |Skills: skills ofprogramming models in high-level languages; skills of
Modeling Course mathematical models. The main stages ofbuilding a mathematical model. The | numerical analysis and data processing.
main stages ofthe computer experiment. Qualitative analysis ofthe model — the | Competencies: the ability to apply computer modeling methods to solve
ofthe formulation ofthe p h and scientific problems; the ability to integrate various
I fons, the study of models into a single system
Tpepexminrrep: Maxeatu: aiapar seprrey, KoGanay Kesiae | Bininiz KOMIBOTEpIiK NOACBACY Ai HEriari TyCiRiKTepi MeH
Moaenbaey tin acnantaix, KOMITHIOTEpAiK MOAELACY TEOPHACHH, JAICTEP] MEH TEXHOOTIACK HTEPY. | MAKCATTAPL; MOZEH TYPIIEPi 3HE MOACBIEY KEIEIIEP.
POGOTOTEXHHKAIBIK sxyitenepi Masmynt: KoMmsioTepaik Mogenbacy Ais nerisri yrenitapst. Kypaeai MkeMainiri: Kapanaiibiv MOCTBACY CCCNTEpiH paciMAcy; Kapanaiibi
i K ik N Tocrpexsinrrep: wylienep. Kypaeni yiiencpain cnnarravanaps. Kypaeni ayiienepai MATEMATHKATHK MOZETHIED KYPY-
xonanbazs Mozenwzey S 30/30/0/55/12.5/22.5 oroTexii-Ka ik mozennaey minerrepi. M i xcyienix Tacia larsichr: neriari MOZ€bACY OPTATAPHIEH A YMBIC iCTEY AArANAGDH
Garaapramanbik Herisaepi Garaapnamanay npunwimi. Keszeficok canaap one onap s Mozenbacy npuauuni. Keey oxici. |(MATLAB, Python, Excel saore 7.6.); kapanaifsi MoAebaepAi
ety Coiee anic. Kunaray onici; kesacicok cannap TisGerin Tanzay. Kesneiicox RarABIaD.

carnap TisGeriwin cana kpurepuitiepi. Ay iy aici. Kapanaitsim

vozenbzey. O TOLIK TOGkH MosenBTeY. Y 31iKei3

Kyaiperriniri: Oxy wane nuenepaix macenenepai memy.e

Aenbey onictepin Konany MymKinziri




Tpepexnmno:

et 0CHOCHHE TEOPHH, NETOOR H TEHOAOTHH KONTIHOTEDHOTO

3HAHHA: OCHOBHAIC TOHATHA 1 I KOMITHOTEPHOTO MOZCAHPOBAIA;

npi " BB MO H ITAIIBI MOACTHPOBAHIIA.
Vaehus: p an ctpouts
lpmeraioe ToctpexusuThi: Conepianue: OCHOBIHE NOHATHE Mozean
nporpaoe Ocnosst 1k Jokm Tipor @ o cnerew. anasn "Habiki: HABHIKaMH PAGOTH ¢ Ga30 B CPEAaMH MOETHPOBAIIS
6 s |408 30/30/0/55/12,5/22,5 cnerent cuctes. punm (MATLAB, Python, Excel 1 Ap.); HaBsIKaMH IpOTpaMMHpOBAHS
G NOAIX0Aa B MOACAHPOBAHKH, C1yaiiHbic YHCAR H IPHHIIAI HX TPOCTHIX MOAECH.
cuctem Moaennposanits. Mero yceuenns. Kourpyswtasiii meto. Merox KOMIETeHIIH: CHIOCOBHOCTS HPHMEHATS METO/ bl KOMIILIOTEPHOTO
CYMMHPOBAHILE; AHAIH3 IOCTCAOBATEIBHOCTH CTy aiiHbiX uncen. KpHTCpUH | MOACHPOBAHIA NPH PeILICHIN Y HCOHBIX 1t HIKCHCPHBIX 3a1a%; YMCHHE
KAUECTBA TOCAEA0BATENBHOCTEI C1yualiHbIX ices. METo Bo3My W cHCTeMbI ¢ Moeneii.
i NOJHOI TPYNIEL
Prerequisites: Instrumental Purpose: to master the theory, methods and technology ofcomputer modeling |Knowledge: basic concepts and goals ofconputer modeling: types of
Modeling Systems in the research, design and application ofinformation systems. models and stages ofmodeling.
i Contents: B pts ofcomputer modeling. Complex systems. Abilities: to frmalize sinple modeling tasks; to build clementary
robotic systems Characteristics ofcomplex systems. Tasks ofconputer modeling ofconplex | mathematical models.
Application Soffware | Fundamentals of | ChD/E| FCM 30/30/0/55/12,5/22.5 systems. The principle ofa systemati hin modeling. Skills: skills ofworking with basic modeling environments (MATLAB,
for Robotic Systens | computer nodeling [ C | 4308
and the princip modeling. method. Python, Excel, etc.); programming skills ofsinple models.
method. Summation method: Analysis ofa seq [ the ability to apply computer modeling methods in
Criteria for the quality ofrandomnumber sequences. The perturbation method. |solving educational and engineering problems; the ability to analyze
Modeling simple events. Simulation ofa complete group ofevents. Modeling | processes and systems using models.
Tpepexnusurrep: MaKCATbi: CTY JEHTTE T KOMITLIOTEPTiK A yiieepti TokipuGesi Menrepyre | Biitii: POGOTOTEXHHKAE AAMBITY THH HEFi3Ti YFHMAGPH Mer
PoGoToTexuia #ane 3D  taiibinay %oHC AKITAPATTI ICKTPOHABIK Gepy, CaKTay KOHE OHACY GaFBITTApLL; POGOTOTEXHHKATBIK K Y HeTIep i KYpaMbl MCH Ky MBIC
Mozensey canacknary samanay IT TeXHOTOTHAIAD AN HeTi3epin Giny. npumITEp
PoSoTorexmkatk Tep: Masmynb: iKoKyiienepre Kipicre. wa Hkenuaiairi: Kapanaiibin POGOTOTEXHHKAIBIK KYPHIFBITAAb A Hifay HalE
yitenepai PoGorotexin-xa KyMBIC HeMece wikreyin KOH(HTypaHATay; POGOTTHI HEriari opeKeTin Garaapramatay.
wane IT i 30/30/0/55/12,5/22.5 rexmkaLIK Kypazaaps. Ecerttey yiieaepin ypy npuntntepi (9K). Marasici: Gactanie seireiiseri Garaapaavaay xarsapst (Python,
P— 4309 Ka3ipri 3amairbi ecenTey TeXHHKACH K HE JICKTPORIBIK €COIITRY TeXHMKACH | C/C.y BH3YQILABI TiZIeP); MUKPOKORTPOLIEPICPMEH A atie Gip TaKTanb!
avrawace ery Herisaepi KYPALAPBIHBIK 1AMy bIHBI HEri3ri Kasipri JKYMBIC iCTey TaFAbLTaps.
rexmKack wate TexHHKACH navysnbin |Kysiperriiri: poGototexmmkansix xane IT-Kyiierepain aymbic icrey
Herisri TelenATaPH. ACANTEIK Gar1apaMaTay OpTANAPH ACTATHK npITepin TYCitty KaGieTi: POGOTOTexHHKANHIK A 0GaTapA GazaHIK,
Makcarsi, KYPBUTBIMEL Tingepi Men |IT-Texnonoruanaps Kotany KaGineri.
6 Hean: y Bnaenio 3HaiIA: OCHOBHAIE OHATHS I HANPAREHHS PA3BHTHA POGOTOTEXITHKH;
13D Mozenposanue CHCTEMaMI 1 3HAHIIO 0CHOB coBpemerbix IT Texionornii B chepe COCTAB H MPHHIIITE! PAGOTH! POGOTOTEXHICCKIIX CHCTEM.
P— Jumsomnas nepeAaUH, XpANCHHA 1 0GpAGOTKH HHpOpMALIH. VaMeHI: COGUPATS 1 HACTDAUBATE IPOCTHIE POGOTOTEXIHHUCCKIE
paGora win ii c K wka. | yerpoiicraa; np nosezenie poGoTa,
flporpaNntiios Octonst YK |ORITT aKzanen peannawin 'HaBbikit: HABBIKAMI IPOTPAMMHpOBAHII HAabHOTO ypoHs (Python,
" 30/30/0/55/12,5/22.5
B 4309 KnacompuKaitim KoMsiorepos. TIpumitns nocpocis [SIeS ): HaBHIKaMH PAGOTH ¢ MHKDOKORTDOLIEPANH 1

cueten

It Texsoor I

crerest (BC). COBDEMeHIIan BbrM M ITENLHAR TEXHIKA 1 OCHOBHHIE TeRACHIUT
it i Texsmkn. C

OIHOITATHEIMH KOMIILIOTEpaMH.

BAIHCIHTILHAN TCXHHKA 1 OCHOBHAIC TCHICHIH PA3BHTILA CPEACTR.

i Texuion, p

MOHMMATE IPHHIHITE ()Y HKIHORKPOBAHHS
poGororexmeckix i IT-cietew; ymere npivenss Gasossie IT-

rexionorm  posororexiecix npockra.




Prerequisites: Robotics and 3D_| Purposes to prepare students for proficiency in computer systems and Knowledge: basic concepts and dircetions ofrobotics development;
modeling ofmodem IT in the field and principles ofoperation ofrobotic systers.
isites: Thesis or torage and processing Abilities: assenble and conf robotic devices;
comprehensive exam Contents: Introduction to computer systens. Computer logic. Technical means [robot behavior.
Fundamentals of ofinplementing computer classification information processes. Principles of [Skills: entry-level programming skills (Python, C/C++, visual
Application Software | " g |ChP/E|BRITT 30/30/0/55/12.5/225 | 8 construction ofcomputer systems (VS). Modem computer technology and the |languages); skills working with microcontrollers and single-board
for Robotic Systems ¢ [a300
technology main trends in the development ofelectronic computing cquipment. Modern | conputers.
computer technology and the muin trends in t c the ability to understand the principles of fnctioning of
computing equipment robotic and IT systems; the ability to apply basic ITtechnologies in
software: purpose, and structure. C) I robotics projets.
languages and styles. Levels and generations ofprogramming languages.

Tpeperumnrrep: Maears: Tandy Gackapy Acote | BUIIMI: ybMI [T pakyp LI MMM apXITCKTY pAcH (CepBepaC.

PoGororexmmaxae 3D I ypmicin yuin Savanayn | eitep, KoiMIaP, A YMLIC CTANILIIPS); ANMAPATTHIK K 3HE

vozeascy rexiosoruap, oxicrep Mon Kyparaap reopiK Gitint et ixreayi en
[ —— 1 i

Tep: Hienaiairi: yitusn IT-Hi paky st Koerapiiay e
Ayiteacpi [ram— m [ Masmyse: Axniapa AT Typanst oGanay; cepepriK Kyitenep Mer Aexinepai KondurypamIaY KoM
rorzauGuL KIVTK] 303000/55/12.5225 | 8
. 4309 rycinic Kocinops | Gackapy

Garapaavasic « ) s

ApNIHTCKTYPACHIN CHITATIaY HPHHLUNTED Met Savaiayh oicrepi. aricn: cepuepaika
ra—— . . o ° . ’ ) )

p— xenerin Optary. KoUGHTypAILILY HME KHIMET KOPCETY: KeiiiK

e gopuas Tarzay. Ouisuiairi Garazay dicrepi. AKapATS Oy (napurpy rockrTap, Kipy

Gepy ylieciie naiizanany. nykenepi)

[ Swannii i np 5 Siuania: apxtertypa ITIGPACTpyKTY bl Op AN HSAILN (ccprepHL, ceTi,

3D o, Meroos n g : i

Junonman an ynp ut- . wnp
Tpurraoe paGora i K i nr- f— IT- y
nporpaMioe - K |im amen Coaepmanne: Undopmawnonnsie rexionormn. Momsrie UT— "
p— 303000/55/12.5225 | 8 M
unppactpyirypa | B 4309 P parerns cemn
poGotorexiiccix
punwnms " Meto omcania Hauior: yeranoniar, HACTpoliki 1 0GEAy KIBAIIIA CCpREpHOTo 1t
creren npeanpustis. ByiGop annapario - nporpamuiofi naathopas, wmertekoro T0; HACTPOTiKH CETEBbIX YCTPOIICTS (MAPIPY THIATOPEL,
it notpeG fi oG acTi. MeTost otema | kotstyTaTopst, Toka 10cTya).
i e rexunniey sctn n enerese mcapene 1 I
Prerequisites: Robotics and 3D_| Purposes: to develop knowledge and practical skills in the field ofmodern | Knowledge: arch he ST
modeling technologies, methods and tools used to munage the IT infastructure ofthe [ networks, storage, workstations): classification and fnctions of
isites: Thesis or ! d optimize the finctioning ofthe IT department hardware and sofiware

comprehensive exam Content: Inrmation technology. The coneept of T infastructure. Business | Abilities: to plan and design the organization's IT infastrueture; to set
Application Sofiware cnpve|im strategy and information technology. Principles ofconstruction and modern | up and administer server systems and networks.
fr Robotic Systems ||| MEstTUCtUe ¢ 4300 30/3000/55/12,5/22,5 | 8 methods ofdescribing the architecture ofthe enterprise. Choosing a hardware | Skills: installati i and s client

and software platfrmthat meets the needs ofthe application ara. Methods for [sofiware; configuration ofnetwork devices (routers, switches, access

evaluating performance. The use oftechnical means in the information points).

processing and transmission system c design, and h
organization's ITin fastructure; efetive use of T resources, storage

TIpepermIsiTTep: AATopHTNICY | MaKETH: Saaay it KOMILOTCp I A Y Heepi KypY A8 AGCANAN MITEIIEKT | BLAIMI: AUCAIALL MITCLIGKT Y1 b, O TApIXH AOHE KaSIpIT

o Garaapastanay et HeipOIOPNATIKANLIN TEOPIACH Melt S1CTEPiHl KOLLaIY NPHALIIITEP] | Karalibt; AQCAAb MITELIEKT ATKTEYi: 1613 HKacaInu reaner,

p: p e i 3 xyiicaep.
| —— p " .

Posororexit-ka xaie IT Massey i Kaca st reniest ayiienepine kipiciie Kacauast mirentert | MKesALTiris Hakrs: MiILIETTEpA] Welly yuii Konali1st &acansn
wyitcacpai Kacanzet Zhizh rexnonormacsmem nerisaepi | prume. HKacamam nHTenNexTTi FRuTsmME GarTap. CapATTAMATHK K yHienep | RHTENNEKT SXiCTEDin TRRAAY KON KONARNY; MALMATSIK OKGITY
rorzanGuL BI/TK 30/45/0/60/15/30 | 3 )

P — 21 Jtep. Biaisuai yosmy Mozenbcpi. MOCLACPi MeH HElIpOI ALK K C1epti KOGAIaY KOHE OKTY.
Garapaamasic BtIMAT YL IO MOLCBCP. BEATMAL YCHIY AW ODICTIK | larAWiChE: AACAILL HITCAIEKT QT OPHTNACPiH Gar 1apaamaTay Kate
KAMTaMaCLs ery soseai. Biivi yesmy i Kaapa woeai. Kacana mrennerrrin S3ipiey: KacaILAM HITELIKT yiwit apHaiist KiTanXaarap Men
aprypai Typacpinin sicresteci yen ansaiinst Kacanst
KOGaY AN CTANAAPTTH KESCHACP. BArIapANA LK fcKe achphutranra aciiin | Kysiperriairi: acaiast mirexiext aylicaepin xoGanay, ssipiiey e
Tpepermmnm: Tean: i i npmon Suuanis: nowanie ML, €ro ACTOpIL 1 COBPEMEIIOE COCTOMIIE;
e — reopinn mreexra it s MIH: cnaGuii I, cunsnait M, cnewnaisuposanise
p c Breaeuue s |cucres
Hpukranoe )
peanapurenvue GHCTEM b HeKyCTRNNOTO HiTeieKTa TTOMATI HCKYCCTREHHOTO MNTEICKTA. | YMCHIA: BHIGHPATS i HpIMCHATS NOAXOUAILIE MeTois HH 1a petiin
nporpansoe Cicrema oo ) ) . . - P ; |
st TpeGonamun: Octionst Hay it Hanpamteitus Heky CeTBeIOro mirTe;texta. Texio 10T SKCHEPTIIX | KONKPETHbX 331411 PA3pAGATHETS 1 05y ATl MOACII MLIIIIOTO
VKB 30/45/0/60/15/30 | 3 , .
221 poGotorexuar n IT texsonorn | cietest sozean. Moean o6yeiia u nefipornsie et
g : o Mozei Hanuior: IporpaNspoBaII 1 paspaGo1i aropiryion HH;
creren npexcTaBnenis uannii. Gpeiivosas Moxeb naii. Gubmotexn s
u ; 3 un
I sranut paspaGoia  micp
Purpose: (o ideas ofthe principles ofusing the theory | Knowledge: the concept of AL its history and current state; classification
and progranming. and methods ofartificial and icsin Of AL: weak AL strong AL specialized systems.

Postrequisites: Fundamentals of | ofmodem computer systems. Contents: Introduction to artifical intelligence [ Abilities: to select and apply appropriate Al methods to solve specific

Roboties and IT Technologies  |systems The concept ofartificial intelligence. Scientific directions ofartificial - [tasks: to develop and train machine lcaming models and neural networks.
Application Software |1 BD/E |Als intelligence. Technology ofexpert systems. Evolutionary models. Knowledge | Skills: programming and developing Al algorithms; using specialized

Intelligence 30/45/0/60/15/30 | 3 :
fr Robotic Systems ¢ |22 representation models. Logical models ofknowledge representation. The  [Libraries and tools or AL
System model A frame model ofknowledge [ C design, and ofartificial
representation. Methodology and design ofvarious types ofartificial intelligence systems: data analysis. model building and evaluation of
intelligence. Standard stages ofartificial intelligence design. Setting the task [ their offctiveness
bebore Research and ofartificial

TIpepeRmIBITTep: AATOpHTNGICY | MAKEAT b AACHILAL HHTCLIGKT 1CH AKIAPATTH OFUIeY AT ACTIEPTTiK Ay HACpT | BLAIMI: CapalITav @I Ay e ¥ ML, 0N MAKCAT MEH KyPLUILMLL,

ot Garaapastanay st npumnTepi Typatst Giinai KutITACTIPY. i Gacka waca yiicaep

Hocrpexmsirrep: Masuym: Bacia fiexep apackiiza i
| —— p .

Posororexit-ka xaie IT Moxtenbitey Herisitiie 01ap b cnarTavanapsin Garanay. Kacast Hikevaiairi: nomaik canauin Giaivin epexencp Men Gaktinep rypinae
Hyietepai Capanastsik Szh rexoaormAcLIL Heriscpi 10 i peciney. fietep yuin Giin Gasazapei sipiey.
rorzanGuL , BI/TK 30/45/0/60/15/30 | 3 o ; o

yiienep 21 iepi wer kapaap. KoGwray | Marsicet: capanrasansik xylienepi 93ipiicy KYpa1AGps MeH OpTATIpHN
Garapaavasic Keseruiepi. Capanmavanioxyiienepai eylieweney. Jlepekrepai onaipy HAARIANY; ILFapY CPECIEP] Mell 10T HKLIK T OPHTNACPil
ra—— . ; h o arapraman:
Kgpantapu aepextepai onaipy. Kixtey, kiacrepacy, Gomay Mimierrepi.  |Saraapravaray.
o 2 anay. Wewis arawraps. wewin xonaay yuin
cpekenepi i3aey. Jleperrepi TAAAY A HEIPOILILIK TEXIOAOTIAIAPHL fiesepai aoBanay, asipicy aane cyii : Giaisuai pecinacy e




Tpepexnmno:

Ten: GopmHpoBaIe 3HARMI 05 HCTICPTHEIX CHETEMAX H NpIHILTAX

IHANIA NOHATHE HKCTIEPTHOT CHCTCMB, €& HASHAUCHHE 1 CTPYKTY D!

wieanexta 1 06paGoI

OT APYTHX CHETEM HCKYCCTBEHIOFO.

p C cpesun 1p HeTeM. .
TMpukraoe .
Tpensapurebibie OLLCHKA HX XaPAKTCPHCTHK Ha 0CHOBE MOACHPOBaIHA. OCHOBb VaMeHs (OPMATHIOBATS SHANHA IPCAMCTHOH 0GIACTH B BILE IPABILI 1
nporpanoe . . . 5 .
Oxcrepisic ES Ocross wanrop ocnom [ daxros. suarmit s
oGecneseniie BIVKB. 30/45/0/60/15/30 N
cHCTeMB 2221 nIT Texnonorn C 1 peiimst. dranos Hassiia 1 Cpet paspaGoTKM IKCTIETHBIX
poBoToTeXHIECKIX )
Conp ¢ Heren cpencta creten; mpor npasi  A0TH BhBOa.
cucrem 5
o anama ami aamis nambix paspaBoTka i
Sanaun Dakropusiit it JUIS IO /ULEPK K IPUHATIAS peterit; hopManiauis
perpecchommbi arais. Jlepenss pemeriii. TTOHCK acCOUNATHBHbIX IDABA. | sHarMil W PasPAGOTKA AOTHKH BHBOZA A1A PEUICHHA 5414
Purpose: to the esperty systems and the principles of  [Knowledge: the concept ofan expert system its purpose and structure;
and programming. artificial intelligence and information processing. the difierence between expert systems and other artificial intelligence
Postrequisites: Fundamentals of |Content: Expert systems among other information systens. Assessment of systems.
Robotics and IT Technologies | their characteristics based on modeling. The basics ofartificial intelligence. | Abilities: to formalize knowledge ofa subject arca in the formofrules and
Application Sofiware BD/E |ES Mathemtical and algorithnic foundations ofexpert systens. Semantic ficts. develop knowledge bases for expert systems.
Expert Systems 30/45/0/60/15/30 .
for Robotic Systems 2221 networks and frames. Design stages. Expert systems support. Data mining Skills: using tools and environments for developing expert systems;

tools Data mining. Tasks ofclassification, clustering, and forecasting.
Factorial and regression analysis. Decision trees. Search for associative rules
Neural network technologies for data analysis. The neural network approach.

Neural networks. Solving problems ofclassification, clustering, regression,

programming rules and logical inference algorithms.
c design, and

ofexpert systems to
support decis king; ge and
ofinerence logic or solving problems.




Iepconan kypamsl/ Kanposblii cocras/ Personnel composition

AT/ DUO/ Kadenpa/ FrLasiMu apeske/ FrLabiMu aTarbl/ FoLabiMu 6arbIThl/
SNF Kadenpa/ Hayunas crenens/ | Hayunoe 3Banue/ Hayunoe nanpasjenune/
Hear Academic degree Academic rank Scientific direction
Heicanos E. A/ Nudpopmaruka/ 01.02.05 - Cyiibik, ras, 1ia3sma MEXaH1Kachbl /
-MF.A/ Ad.-Mu/ d.p.- [mpodeccop/ e C .
Hsicanos E. A./ Mudpopmaruka/ bovrn/ ndomi/dp.- npod P 01.02.05 - Mexanuka KuIKOCTH, raza, miasmbi /01.01.02 - Mechanics of
. . m.s npodeccop/ professor |,. .
Nisanov E.A. Computer science liquid, gas, plasma
Illoman6aeBa M.T./ HMudopmaruxa/ bmrk) Ko k.- JoneHT/ 01.01.02 - [inddepeHimanpik TeHIeY HKIHE MaTeMaTHKAIIBIK
Illoman6aesa M.T./ Wndopmaruka/ m s RS KD MASKP- JoueHt/ busika/01.01.02 - lud.yp-s 1 Mar.¢pusuka/01.01.02 -Differential level and
Shomanbaeva M.T. Computer science i associate professor  [mathematical physics
Kemen6ekosa XK. C./ Mudpopmaruka/ Jo1eHT/ N .
05.13.15-EcenTey MammHanaps! MeH xyiteaepi/05.13.15-BerauciuTensHbie
Kemenbekosa XK. C./ Mudpopmaruka/ nrk/ kTH/ kts Jo1eHT/ . .
. . maumHel 1 cicreMsr/05.13.15-Computing machines and systems
Kemelbekova Zh Computer science associate professor
Kaiinaxbaepa JLK./ Nudpopmaruka/ JoeHT/ 13.00.02- OxpITy MeH TopOHENey/IiH TEOPHSCHI MeH djticTemMeci (MaTemMaTnka) /
Kaiinax6aesa JL.K./ Nudpopmaruka/ nrk/ KmLH/ Kp.s JIOLIeHT/ 13.00.02- Teopus u MeTO/MKa 0OydEHHs M BOCIIMTAHHs (MaTeMaTHKa) /
Zhaidakbaeva L. Computer science associate professor 13.00.02 - Theory and methods of teaching and education (mathematics)
Marematuka/ oeHT/ 01.01.02 - TuddepeHuuanibIk TCHACYICP KOHE MATCMATHKAIBIK HH3HKa /
Cynran6exk T.C./ Cynran6ex T.C./ Sultanov T.S.  |MaremaTuka/ d.-mpa/ ad.-ma/ d.p.-m.s|oueHt/ 01.01.02 - TnpdepeHunansHbie ypaBHEHHS 1 MaTeMaTHuecKas Gpu3nka /
Mathematics associate professor 01.01.02 - Differential equations and mathematical physics
Kannsi6aes T./ JoueHt/
AbGaiitany/ Abaesenenne/ (d.r.k./ K.b.H./ . .
Kannsi6aes T./ ey seneine! |.x bxn Jo1eHT/ Abaiitany/ AGaesenienue/ Abai Studies
X Abai Studies kp.s .
Kaldibaev T. associate professor
N aFa OKBITYIIbI/ . . .
Beiicenosa I'./ HMudopmaruxa/ . 13.00.02- OKpITY MeH TopOHeNey/IiH TEOPHSCHI MEH djlicTeMeci (MaTemMaTnka) /
. ILF.K./ K.ILH./ cTapimii
beiicenosa I'./ Mudpopmaruka/ K ) 13.00.02- Teopusi u MeTO/MKA 0OydEeHHs M BOCIIMTAHHs (MaTeMaTHKa) /
Beisenova G. Computer science -p-S npe'noz[aBaTenL 13.00.02 - Theory and methods of teaching and education (mathematics)
senior teacher
ara OKBITYLIBL
Nudpopmaruka/ vy .
PhD nokropsl/ m0KTOp  |cTapmimit MB-21-15-02 - «Mupopmarnka xoHe PoboToOTeXHIKaHBI OKBITYA Stem Gimim
Kaparaes I'./ Kaparaes I'./ Karataev G. Nudpopmaruka/ A
. PhD/ PhD  |npenonaBateins/ 6epy TeXHOIOTHSICHIH KETUIAIPY »
Computer science .
enior teacher
Higopwarika/ PhD sokropsi/ soxtop | MB-21-15-01 - «K; (Online)Girint Gepyxi
Typebexos E./Typebekos E./Turebekob E. Nudopmaruka/ A PE A P JOLEeHT/ ~27-1o701 - CRAUIbIKTBICTan (Uine)bLiv bepyu UHpAaNbIPY MeH
. PhD/ PhD A JKaHA TEXHOJIOTUANIAP]Ibl SHII3Y/IH ©3€KTi Mocesienepi. »
Computer science associate professor
aFa OKBITYIIbI/
Hidopmaruia/ PhD nokTopsl/  1OKTO] CTa| Lfmﬁ MB-21-15-01 - «K; (Online)6isim 6 i
VYpmarosa A./Ypmarosa A./Urmatova A Nudopmaruka/ A PE A P P ~27-1o701 - CRAUIBIKTBICTaR (Uine)bLiv Oepyu PN bIpY MeH
. PhD/ PhD  |mpenonasatens/ JKaHa TEXHOJIOTHSIAP/IbI CHI3YJIIH ©3eKTi Maceesnepi. »
Computer science .
senior teacher
JKOJIOTHS KOHE TYPaKThl ara OKBITYLBY
Typcsiabekosa D./ namy/ DKOJIOTHs U N
N MF.K./ KILH/ cTapimit
Typcembekosa 3./ yCTOHYMBOE Pa3BUTHE/ 9KoJI0rHs/sK0norus/ecology
. kp.s TpenoaBaTens/
Tursynbekova E. Ecology and sustainable .
senior teacher
develobment
_ ara o / .
Capbinbexosa A./ UHKI03UBH.,011iM/ cra Kblfymm UHKI03UBH.,011iM/
Capbinbexosa A./ Sarypbekova  |MHki031uBH.00pa3-e/ maructp/Master TapIHH ukro3uBH.00pa3-e/
. . TnpenoaBaTess/ . .
A. Inklyziv obrazobania . Inklyziv obrazobania
senior teacher
ara OKBITYIIBL
Nudopmaruka/ MarucTp K - X - .
Maxatosa A.X./ Maxarosa cTapimi MB-21-15-01 - «Kambikrbikran (Online)6itiv Gepysti nnpranppy Men
Nudopmaruka/ unpopmaruk/Master of - . .
AX./ Mahatova A.X. . . TpenoaBaTess/ JKaHA TeXHOJIOTHSIAPIbl SHII3Y/IH 03€KTi Macesienepi. »
Computer science Computer Science senior teacher




Koxabekosa A.E./ Nudopmaruka/ MarucTp ara OKBITYIBY MB21-15-01 - K (Onling)Giist 6 .
-21-15-01 - «Ka au (Online)6inim Ge @ e
14 Koxabexosa A.E./ Kozhabekova |HudopmaTuxa/ unpopmaruk/Master of  [crapumii npenosasaress/ (RALLIBICTBICTt | OV Bepy UHgPIAILILIPY el
. R e JKaHa TEXHOJIOTHSIIAp/Ibl EHTI3Y/IIH ©3eKTi Macesenepi. »
A.E. Computer science Computer Science senior teacher
ara OKBITYLIBI/
Koxab6aes C.E./ Nudopmaruka/ MarucTp cra b vy MB-21-15-01 - & (Online)Gisin 6 .
TapIINi -21-15-01 - «Ka an (Online)6inim Ge @ e
15 Koxab6aes C.E./ Nudopmaruka/ unpopmaruk/Master of P (ALIDICTBIICTR | oM bepyu UHpAaNbIPY MeH
. . ﬂpeﬂoﬂaBaTeJ’lb/ JKaHa TEXHOJIOrUsIap/ibl EHII3Y/IIH ©3€KTI MICEIIEIepl. »
KozhabaevC.E. Computer science Computer Science .
senior teacher
aFa OKBITYIIbI/
blubipsicbaes J1.Y./ Mudpopmaruka/ MarucTp ora LII.(ll/lﬁ MB-21-15-02 - i Pos Stem Gini
. =2 1=10- - «MIH()OpMATHKA KIHC FOOOTOTCXHUKAHBI OKBI @ sStem outm
16 blubipsicbaes J1.Y./ Idisbaev |[Mudpopmaruka/ unpopmaruk/Master of P pMaTh! e
. . HpeHOHaBaTeHL/ chy TCXHOJIOTUACHIH KXCTUIAIPY »
D.U. Computer science Computer Science .
senior teacher
Nudopmaruka/ MarucT ara OKbITyIIL/
Jlecbaes A/ Jlecbaes A/ P P crapiumit MB-21-15-02 - «Mupopmarnka xone PobororexHukanbl okbiTya Stem Giim
17 Nudopmaruka/ unpopmaruk/Master of -
Lesbaev A. npernojaBaresb/ Gepy TEXHONOTHSCHIH KETLLpY »

Computer science

Computer Science

senior teacher

A6umananosa I'/
A6 umananosa I'/
Abdimanova G.

Mudpopmaruka/
Mudpopmaruka/
Computer science

MarucTp
unpopmaruk/Master of
Computer Science

ara OKBITYIIBI/
cTapimit
TpenoaBaTens/
senior teacher

MB-21-15-01 - «Kamsikrsikras (Online)6iniv Gepyai nndpranasipy MeH
JKaHA TEXHOIOTHSIAP/IbI CHIi3y/IH ©3€KTi Macerenepi. »
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