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TIOHAPAJIBIK MOAYJIBAEP/ MEXJAWCHUIUIMHAPHBIE MOYJIWM/ INTERDISCIPLINE MODULES (1-kypce, 1 cemectp)
MpepexBu3utrep: Mekren|MaKeaThl: ChI3BIKTBIK aIreOpaHbl KYPaiiThIH HETi3ri KYPBUIBIMAAPIBI TYCIHIIpY Biaimi: chI3bIKTHI anrebpa, TeHAEYIEp Kyiienepinin
Gaj‘uﬂleaMaCbl, (Ma‘rpuuanap MCH JACTCPMHUHAHTTAP, TCH30PJIap KIOHE ChI3BIKTBIK ;mcrmeimep, CBI3BIKTBIK TEOPHACHI, MAaTpULIAJIAD MCH AHBIKTAYBIIIATP TCOPHACHI,
AHAIMTHKANBIK reoMeTpus, |Teraeyiep xyiieci). ACTIK miemryse ChI3bIKTBIK arefpa seMeHTTepiH Komngany. ChI3BIKTBIK |KOMILIEKC CaHapFa KOJIIAHBLIATBIH Heri3ri
MaTEMaTHKAJIBIK Tajljaay. zmrcﬁpa GﬂiCTCpiHiH KOCBIMIIIAJIAp/1arbl KIHE 68(3[(21 MaTeMaTHKaJIBIK FhIJIBIMIapaarbl peﬂiH, amMaliziap,Chi3bIKTBIK KCHiCTiK YFBIMBI, OHBIH BJ'H.LICMi, 6&'}“Ci
IocTpekBU3NTTEP: OJ1apIbl MPaKTHKAIBIK KOJIIaHy MEH MYMKiHJIIKTEpiH 3epTTey. JKOHE BEKTOPJIBIH KOOPAMHATTAPHI, CHI3BIKTBIK OTEpaTopiiap
MaTeMaTHKAJIbIK JIOTHKA Ma3smyHbI: N-peTTi aHBIKTaYbIIITAP, KACHETTEPi. AJIMACTBIPYJIAp MEH aybICTBIPYJIAp. TEOPUSCHIH NaiiianaHaibl.
JKOHE JTHCKPETTi Marpuuanap, onapra amanjiap Kojinany. Munopiap sxoue anradpanbik Tonpikraybiutap.kepi |Mkemaiairi: ChI3BIKTEI anrebpa ecenTepi urenry tacinaepi
oM 1 @) CHIZBIKTBIK SA MaTeMaTHKa Matpuua. Marpuua panri. Basuctik Munop.CI3bIKTbI KeHicTikTep.ChI3bIKTbI KEHICTIK XKoHE  |urepinei.
MaremaTuKabik anrebpa BIVTK 1205 4 30/0/30/50/10/15 1 OHBIH CBI3BIKTI TOYEJICI3/iri, H30MOPQTHUIBIFBL. ChI3BIKTbI KEHICTIKTIH 6a3uci MeH paHri. JIaFAbIChI: aHBIKTAYBIIITap MCH MaTpHUIAlapFa aManiap 7
MOHAEPiH Heriznepi CBI3BIKTBI TeHieyep xyiieci. Kponekep — Kanemm teopemachl. ChI3bIKTbI TEHAEYIED KOJIJIaHy, CBI3BIKTBI JKoHE EBKIHI KeHICTIKTEpi, CBI3BIKTHI
KyHecin menry onictepi. biprekTi sxoHe GipTeKTi eMec ChI3BIKTBI TEHEYIep Kyfecl. EBKIMa | TypneHaipyiep, KBaapar miliH, Kepi MaTpuLa, ChI3bIKTBI
Kenicriri. Opronopmannanran 6asuc. Kommuiekcti eBKn KeHicTiri. ChI3bIKTbI TeHeyNep KyHenepiH menry aicrepi GinikTepi MeH naFIbICH!
Typaenipyiep. ChI3bIKTBI TYPIEHJIPY, OJlapFa amMajap Koijany. Marpuia MeH TypJIeHIipy |Kasbinracaust
apacbIHare! Gaitnansic. basucren 6asucke kery Marpuuackl. ChI3bIKTBL TYPICHAIPYIIH KysiperTiJiri: NCHX0IOrHsUIBIK, Ie1arorUKaIbIK, MOHIIK
MEHIIIKTI MOHI MEH MEHIIIKTi 2JIeMEHTi. JKOHE dflicTeMeliK OimiMaep MeH Kouganbans! Gimkrepai
HAKThl )KaF 1aii/1a 5Ky3ere achlpy JarAbLUIaphl
KANbINTACTRIDLUIAIBI:
l'[pepelcnmm‘u: LIKOJIbHasA ueﬂb: OGLﬂCHHTL OCHOBHBIC CTPYKTYPBbI, H3 KOTOPBIX COCTOUT JMHEHHAs aﬂrcﬁpa (MélTpHLH:I 3HaHUA: THHEHHAs anrcﬁpa, TCOpHﬂ CHCTEM ypaBHCHHf;l,
TporpaMMa,aHaJIMTHYECKas || ONPEACIUTEIIH, TCH30PBI 1 JINHEIHBIE 0T06pﬂ)KCHVlﬂ, CHCTEMBI JIMHEWHBIX ypaBHch?r). TCOpHs MAaTPHIL U OHpC}Z(CHHTCJ'ICﬁ,OCHOBHLIC onepanuu,
TEOMETpHA,MAaTEMAaTHIYCCKH l—'r SJICMECHTOB it aﬂl‘e6pLI TNpH pELICHUH ACT3. I/[By‘leHHe POJIA METO/I0B | TPUMEHSACMBIC K KOMIIJICKCHBIM YHCJIaM, MTOHATHE JINHEIHOTO
# aHamm3. JIMHEHHOM aﬂl"eﬁplﬂ B IIPHJIOKCHUAX H JIPYTHX MATEMATHYCCKHX HayKax, UX MPaKTHYECKOES TIPOCTPAHCTBA, €TI0 PasMEPHOCTh, 633HC M KOOpJIMHATBI
"0CTPEK‘BE3"TLIZ TIPUMCHCHHUE U BO3MOKHOCTH. BEKTOpa, TCOpHs JINHEHHBIX 0nepaTropos.
Maremarnyeckas joruka i |CoepiKaHue: ONpeienTeI N-ro MOpPsIKa, CBOHCTBA. 3aMEHbI i 3aMeHbl. MaTpHIIbI, YMenusi: cocoObl perenus 3a1a4 THHeHHOM anreGps
JIUCKPETHAs MaTeMaThKa TIPUMEHEHHUE K HUM IIPUEMOB. Ml/lHOpH u anreﬁpauqecxue HOHOHHCHHS{AOGPHTHQX Marpuua. HaBbiku: 'YMEHHS U HABBIKH IIPUMEHCHUS onepaum}i K
Panr matpuipl. basucusrii Munop.JInneiinbie npoctpancTsa.JInHelinoe NPOCTPAHCTBO H €T0 | ONPEACTHTENSIM U MATPHIIAM, JINHEHHBIX H eBKJINIOBBIX
MM ([)OcHost JIuneiinas LA JIMHEHAsA HE3aBUCUMOCTb, H30MOP(HOCTS. Ba3uc 1 paHr THHEHHOro NPOCTPAHCTBA. CHCTEMA |IPOCTPAHCTB, THHEHBIX MPeoOpa30BaHMil, KBaAPATHOM
MaTeMaTHUeCKHX BJUKB 4 30/0/30/50/10/15 1 M, M . . 7
anrebpa 1205 nmHeiiHbIX ypaBHennii. Teopema Kponekepa-Kaneniu. Metosbl pemenns CUCTeM JTHHEHHBIX ()opMbl, 00paTHO MaTPHIbl, METOJI0B PEIICHHS CHCTEM
JMCLHILITHH ypasHenuit. CucTeMa 0OJHOPOJHBIX M HEOAHOPOAHBIX JIMHEHHBIX ypaBHeHHil. EBKiiI0BO JIMHEHHBIX YpaBHEHHIt
npocTpancTBo. OpToHOpMHpPOBaHHBIH Gasuc. KommnexcHoe eBKINI0BO KoMmnereHnusi: HaBbIKH PeaTH3aLUH ICHXOJIOTHICCKUX,
npocTpancTBo.JIuneiinbie npeodpasosanus. [IpeobpasoBanne MTMHUH, IPUMEHEHHE K HUM MeIarornyeckux, MPeIMETHbIX  METOAMYECKHUX 3HAHUH 1
npremoB. CBsi3b MeX 1y MaTpuieil 1 npeodpaszoBanreM. Marpuua nepexoaa ot 6asuca K TIPUKIIAJHBIX YMEHHI B KOHKPETHON CHTYalLlHH;
6asucy. CoOCTBEHHOE 3HAYCHHE M COOCTBEHHBIN HIEMEHT IMHEHHOTO MPE0Opa3oBaHHsL.
Prerequisites: school Aims:explain the basic structures that make up linear algebra (matrices and determinants, Knowledge: the latest achievements of mathematics in
curriculum,analytical tensors and linear displays, systems of linear equations). Application of elements of linear science, methods for solving matrices, methods for solving
geometry algebra in the solution of ASTZ. Study of the role of linear algebra methods in applications  |systems of linear equations, finding the roots of complex
Post-requisites: and other mathematical sciences, their practical application and possibilities. numbers
mathematical logic and Contents:n-th order determinants, properties. Replacements and replacements. Matrices, the |Abilities: solve algebraic equations and systems of equations,
discrete mathematics, application of techniques to them. Minors and algebraic complements.the inverse matrix. The|solve problems related to linear dependence and linear
IMI (') Fundamentals BDIE |LA mathematical analysis. rank of the matrix. Basic minor.Linear spaces.Linear space and its linear independence, independence of the system of vectors, develop a correct
of Mathematical Linear Algebra c 1206 4 30/0/30/50/10/15 1 isomorphism. The basis and rank of a linear space. a system of linear equations. The strategy for solving the problems in order to achieve the best 7

Discipline

Kronecker-Capelli theorem. Methods for solving systems of linear equations. A system of
homogeneous and inhomogeneous linear equations.Euclidean space. Orthonormal basis.
Complex Euclidean space.Linear transformations. Transformation of lines, application of
techniques to them. The relationship between the matrix and the transformation. The matrix
of transition from basis to basis. The eigenvalue and the eigenvalue of the linear
transformation.

final result.

Skills: skills and logical thinking in solving theoretical and
scientific problems.

Competence:implementation skills of psychological,
pedagogical , methodological and substantive knowledge and
practical skills in a particular situation;




MpepexBusurrep: Opra
MCKTEI 6a}‘,uapnaMacH,
MaTEMaTHKAJIBIK Talljaay,
AHAJIMTUKAJIBIK NT€OMETPHSL.
MocTpexkBH3HTTED:
AHaJll/lTldKaJlblK reoMeTpus,
CBI3BIKTBIK OIIEpaTopJiap.

MakcaTbl: MaTPHL@HBIH TypIepi MCH SIEMCHTTEPIH 3¢pPTTCY; MATPHULIATAP MCH MATPHLIANIBIK
TeHIEeYNepi ecenTeymin opTypi oxictepi. Kiui xkoHe anreOpanbIk TONBIKTHIPYIapabl
ecentey, Kepi MaTpHIanbl Taby, MaTPHULIAHBIH PaHThI, 6asuc MuHOpPBL. Kpamep xone I'ayce
onicrepimer ACTXK mremrimin Taby Ke3iHAe MaTpuLaIapAsl KOJIIaHY
Masmynbi:Matpunanap aiaredpacsl AJMacTbIpyJap MEH aybICThIpY/Iap. BekTopibIk xyiie
JKOHE OHBIH ChI3BIKTBI Toyesci3iri. JKyiienin Oasuci Men panri. MarpuiaHbiy pauri.
Ojuemjepi TeH keictikrepin usomopdusmi. Kommieke cannap. ChI3bIKTbI TEHIEYIIED
Kylieci soHe ChI3bIKThI KeHicTikTep.ChI3BIKThI TEH/ICYIIEp KYHenepi xoHe aHbIKTaybIIITap.

Binimi: anre6pansik TeHaeyIep Kyiienepinin TeOPUICEI,
MaTpHLaIap MCH aHbIKTAybIIATP TCOPHUSCHI, KOMIUIEKC CaHAap
MEH KOIMYIIETKTep KOJNaHbLTATBIH HeTi3ri
aMaiiap,ChI3bIKTHIK KEHICTIK YFBIMBI, OHBIH OJIIIeMi, 6asuci
JKOHE BEKTOPABIH KOOPAMHATTAPBI, ChI3BIKTBIK ONIEPATOpIIap
TEOPHUSIChI, CAHAAP TCOPHUSCHIHBIH apU()METHKAIIBIK HETi3i,
CaHBIK (PYHKLMSIAP, CAIBICTBIPYIIAP TEOPUSICHIHBIH KAIIIb
Macenepepi, KalbHIBLIAP YFBIMBL. KOMYIICTIKTEp XkoHe TYOip

M 1 Kpawmep epexeci. Kponexep — Kaneum teopemachl.. ChI3bIKTBIK KeHicTikTep. EBkinn Taly;
) Matpunanap MT KeHicriri. bapnplk n-enmemi eBKiIM KeHicTikrepinin usomopdusmi. Ko —bynskosckuii | Mkemainiri: mikipiep, aHbIKTaybIIITap,MATPHLANTAP, CBI3BIKTEI
MaremaTuKaIbIK BII/TK 30/0/30/50/10/15 R .. Lo . .
. . . [Teopusicer 1205 TeHci3uiri. KBanpartsik (popmanap. Cuibectp KpurepHiii. ChI3BIKTHIK OIEpaTopiiap joHe |TeHaeylep KyieciH ey oxicTepi AaFAbUIaphl KalbliTacy
TIHCPAIH HET3ACPT 0J1apIbIH MATPULIAJIBIK 5Ka3bUTybl. ChI3BIKTBIK ONEPATOpJIap/IblH KaHOH/BIK TYpJIepi. THiC
ChI3BIKTBIK %0HE KBaIpaTThIK popmanap. XKasbIKTbIKTarbl eKiHIli peTTi chi3bikTap. Exinmi | Jarasicsl: mikipiaep MeH NpeanKaTTapra JOrHKAIBIK aMaliap
perti Gerrep.bunapibik KaTbiHacTap. HeliTpal, KaylbllThl )KoHe CHMMETPHSUIBI 2JIEMEHTTED. [ KomaHy, JKUbIHAApFa aMaliap KoJiaHy, OMHapIIbl KaTbIHACTAp,
Tenzopiap. AsreGpabiK KypbUlbIMIap: FpyIIanap, CakuHaiap, AeHesep, epicrep, nieaniap. |anmrebpanap, TonTap, cakuHanap, oJapra aMaiap KoJaHy,
Bytin cannap caxunaceiniars 6einrimrik. Xait cannap. XKaii canyap. EBkinn reopemachl.  |kepi marpuuanap.
TobIK KabIHBLIAP KYHeci, kacuertepi. KasbiHupliapbin kearipinren xyieci. Jlaibikrer | Kysiperriairi: Kongau6aisl ecentepii ubirapy Aas/bUiapbl,
Goimexrep. ApudMeTHKaHbIH Heri3ri TeopeMachl. CaHIbIK CalIbICTBIPYIAP, KACHETTEPI. OJ1ap/IbIH KbI3MET eTYiHiH THIMIUIIriH Tajay, MeKTentepie,
Diinep Teopemackl. PepmanbIH Killi TeopeMackl. BipiHIi gopeskesti canbICThIpyIap bl WENly | TeXHUKAJIBIK JKOHE KICIITIK OKY OpbIHIAPbIHA CabaKTh
ozicrepi. JKYPri3y/i MEHrepei;
IpepeKBH3HTBI: Ieanb:u3ydeHre MaTPULIBI THIIOB H 3JIEMEHTOB; Pa3/THIHbIC METO/IbI BBIYHCICHNS MaTPUII M | 3HAHMS: 6a30BbIe KATErOPHUH TEOPHH BEKTOPHBIX
Iporpamma cpenneit MAaTPUYHBIX YpaBHEHHIT. BbIuncIeHne MHHOpa i alreOpandeckoro JOMOTHEHH)s, HAXOXK/ICHHE | IPOCTPAHCTB, CHCTEM JIMHEHHBIX ypaBHEHHIA, TPYIII, KOJIel 1
IIKOJIbI, MATEMATHYECKUH  [0OpaTHOT MaTPHIIBl, MATPUIIB PAHTOB, OCHOBAHMSI MHHOpA. FICTOIb30BaHHE MaTPHIL JUIs TOJIH, THITBI KOJIEIT; KITACCH(MKALMIO YHCIIOBBIX CHCTEM Ha
aHaJIN3, aHAIMTHYECKast Haxoxenus pemenns ASTZ meronamu Kpamepa n I'aycca 6a3e TPyNIOBBIX, KOJIBIEBBIX KDHTEPHEB;
TEOMeTpHs. Conep:xanune: Anredpa matpuu. Kommiekcubie uncia. IToacTanoBKu M NepecTaHOBKH, HX |YMeHHsI:HCIIO/Ib30BaTh Ga30BbIe MOHATHS H OCHOBHbIE (haKThl
IocTpeKBU3NTHI: 4ETHOCTb M HEYETHOCTb. APU(PMETHYECKOE Nl - MEPHOE BEKTOPHOE IPOCTPAHCTBO. JIMHEHHAs | TeOPHH BEKTOPHBIX POCTPAHCTB, MATPHIL, OLPEEIUTEeH,
AmnanuTHyecKas TeOMETPHS, |3aBUCHMOCTh M HE3aBHCHMOCTh CHCTEMbI BEKTOPOB. basuc u panr cuctemsl. PaHr MATPHUIBL.  [CHCTEM JIMHEHHBIX yPABHEHHIl, TEOPHH IPYIIL, KOJIELl ¥ TEOPUH
TIMHEHHBIE OTIepaTOPHI. M3omopdusm npoctpancts.Cucrema nuHelHbIX ypaBHenuit. [Ipasuna Kpamepa. Teopema MHOTOYJICHOB [PH H3yYEHUH Pa3IM4HbIX
Kponexepa — Kanemm. Jluneiinbie n EBkinaossl npoctpanctsa. Misomopdusm Beex n- HaBbIKH: pEIICHNs THITOBBIX 3a/1a4 TCOPHH TPYII H KOJIEIL,
MMI (IOcHoBsI ™ MepHBIX eBKIIMIOBBIX pocTpancTs. Ksagparuunbie dpopmel. Kpurepuii  Cuibectpa. aHANN3a MIKOJIBHBIX 3a71a4 U3 00/IaCTH HATYPabHBIX YHCEI
MAaTeMAaTHIECKUX Teopus matpr (B/VKB 1206 30/0/30/55/10/15 Jluneiinbie onepaTopbl U UX MAaTpU4HAs 3anKuch. KaHOHMYECKHiT BUJL JIMHEHHBIX OIIEPATOPOB. |CPeACTBAMH TEOPHH TPYIIT U KOJIELL.
JUMCLHIUIMH

Bununeitneie 1 kBagpatnynbie HOPMBL. €IUMOCTD B KOJIBLE LEIbIX YuceL. IIpocTeie yncia.
Teopema EBximmza. OcHoBHast TeopeMa apudMETHKH O Pa3/IoKEeHHH LeJIbIX YHCEIHA IPOCThIS
comuoxutenu. [lonnas cucrema BBIYETOB, cBoiicTBa. HpMBeHellllaﬂ CHUCTEMA BBIYETOB,
cpoiicta. [Tonxoasmue apodu. Uuciossie cpauenus. Teopema Diinepa, manas Teopema
®Depma. MeTop! pelieH s CpaBHEHHH 11epBOro nopsiaka. CucreMa cpaBHEHUH [EPBOTO
nopsiKa.

KOMHQTEH"HSI: HAaBBIKM PEIICHMS NPUKIIAHBIX 3a/1a4, aHAJIU3
s dexTHBHOCTH HX (YHKIMOHUPOBAHMS, BBEICHHS 3aHATHII B
LIKONAX, TeXHUYECKUX H MPO(ECCHOHAIBHBIX YUEOHBIX
3aBE/ICHHUSAX;




IM1 (T') Fundamentals

Prerequisites: High school
program, mathematical
analysis, analytical geometry
Post-requisites: Analytical
geometry, linear operators.

Aims: study of matrix of types and elements; different methods of calculating matrices and
matrix equations. Calculation of the minor and algebraic complement, finding the inverse
matrix, rank matrix, base of the minor. The use of matrices for finding the ASTZ solution by
Kramer and Gauss methods

Contents: The algebra of matrices. Complex numbers. Substitutions and permutations, their
parity and oddness. Arithmetic n-dimensional vector space. Linear dependence and
independence of the system of vectors. Basis and rank of the system. The rank of the matrix.
Isomorphism of spaces. A system of linear equations. Cramer's rules. The Kronecker-Capelli
theorem. Linear and Euclidean spaces. Isomorphism of all n-dimensional Euclidean spaces.
Quadratic forms. Criterion of Sylvester. Linear operators and their matrix notation. The

Knowledge: basic categories of the theory of vector spaces,
systems of linear equations, groups, rings and fields, types of
rings; classification of numerical systems based on group, ring
criteria; arithmetic bases of the theory of numbers

Abilities: use the basic concepts and basic facts of the theory
of vector spaces, matrices, determinants, systems of linear
equations, group theory, rings and polynomial theory in the
study of various branches of mathematics and in the process of
solving specific problems,

Skills: solutions of typical problems of the theory of groups

" . BD/E (MT canonical form of linear operators. Bilinear and quadratic forms. Integrity in the ring of and rings, analysis of school problems from the domain of
of Mathematical Matrix Theory c 1208 30/0/30/50/10/15 integers. Prime numbers. Euclid’s theorem. The main theorem of arithmetic on the natural numbers by means of the theory of groups and rings.
Discipline decomposition of integers is simple factors. Complete system of residues, properties. The Competence:solving skills applications , analysis of the
reduced residue system, properties. Suitable fractions. Numerical comparisons. Euler's effectiveness of their operation , the introduction of classes in
theorem, Fermat's small theorem. Methods of solving first-order comparison. The system is a [schools , technical and vocational schools;
first-order comparison. Decomposition of a number into continuous fractions. Proof of the
Dirichlet theorem on the infinity of the set of primes in arithmetic progressions. The
polynomials and their roots. The main theorem of algebra. The roots of a polynomial,
properties. The Vieta formulas. Decomposition of a polynomial in powers.
TpepexBuzurrep: Mekren|MaKeaThl: Ka3ipri aHATMTHKANIBIK T€OMETPUAHBIH HETi3Ti YFBIMIAPhl MCH dJlicTepiMeH Binimi: aHaTTHKATBIK TCOMETPHAHBIH aTKAPATBIH POJTiH Gisyi
KypChl MaTeMaTHKACHI, TaHbICTBIPY. BeKTOPIIBIK anreGpa 3eprrenesi; AeKapTThIK TIKOYPHIITE KOOPAHHATANAPABIH  |THIC; aHAIMTHKAIBIK TeOMETPHSHBIH HEri3ri YFbIMAaphl MCH
anreOpa XoHe aHan3 TYpJICHYi, TCOMETPHSAIBIK 00BEKTINEpIi anreOpaibK o1iCTePMEH CHIIATTaY/IbIH HETi3ri anicTepin Ginin, Konmana Ginyi THic; MaTeMaTHKAIBIK
Gacramanapsl ToCinepi KapacThIPbIIabl; ChI3BIKTEIK OeiiHenep, COniaii-aK eKiHII peTTi keckinaep ‘TaHOANap Ikl OPBIHIBI KOJIIaHAIbI
IocTpekBU3HTTED: TEOpHSACH cUIaTTanaabl. Pu3KKa MEH TEXHUKA/a 3ePTTE/reH YFRIMAAP/bl KOJIaHy Mxempisniri:- )Keke Tyrranbik KociOu, pyxaHu xeTicTikTepre
Maremarukansk Tannay, MBbICaJIIaphbl KETIPiIreH. JKETYIH ofic-Tocimin; - OKy-TopOue iciH yibIMIacTbIpya dic-|
TUIAHAMETPHSAIBIK ecenTep/i| Ma3myHbI: KeHicTiKTeri BeKTOPIIBIK anreOpaHbiH 3EMEHTTEpi. BEKTOp/IapFa amanjiap TOCUIIEPiHIH THIMIIINIH CANBICTBIPA/IB KOHE AHBIKTAHIBL; -
LIBIFAPY TPaKTUKYMbI KOJJIaHy. TiK OYpPBIIITEI AEKapTTBIK KOOpAHHATanap xyieci. JKa3bIKTBIKTaFbI TY3Y Kocibu ic-opexer GapbIChIHIa KOJI KETKI3IeH KeTicTikTep
ci3bIK. Ty3y/liH opTypiti Tacinaepmen Gepinyi.Exinmi perti cri3bikrap. Illen6ep. dmmmnc KETKeH KeMIIiTKTepiH ce0eOin aHbIKTall, Taj1ai b,
M 1) AHaTHTHKAJIBIK AG JKoHe THnepOonanapabiH Teraeyaepi. KenicTikreri xa3bIKThIK. JKasbIKTHIKTBIH 9pTYpIti Jlarabick: KericTikTeri BeKTOPIIBIK anreOpaHbIH
MaremaTHKaIIbIK BIUTK 30/0/30/55/12,5/22,5 . L . - . . .
. . . |reomerpus 1206 Tocinaepmen Gepinyi. XKa3pIKTHIKTBIH TeHaeyiepi. Exinmti peTti Gerrep xoHe onapsiH 9IIEMEHTTEpiH. BEKTOPIIapFa aMaiap KOJIAaHybIH. TiK
TIOHACPAIH HETI3ACP KaHOHIBIK TeH/IeyIepi. GYPBILITH ACKAPTTBIK KOOPAMHATAIIAP
Kyiiecin. Ka3bIKThIKTarb! Ty3y ChI3bIKTBL TY3ymiH opTYpIi
Tocinnepmen 6epinyin.Exinmi perri
cri3bIkTapbl. LLIerGepiin. Dymrc xaHe runepOoanapIbe
Tereynepin. Kenicrikreri a3bIKThIKTHI. JKa3bIKTBIKTBIH
ApTYpIi TacinaepmeH OepinyiH KeHiHeH JaF AbUIaHa bl
Kysiperrijiri: 03 moHzik canacklHa HHHOBALMSIBIK KbI3METTI
YIBIMAACTBIPY JAFblIApbI Urepie/i;
TIpepeKBH3HTEI: LleJib: BBEICHHE B OCHOBHBIC IOHSATHS M METO/IbI COBPEMEHHOI1 aHAIMTHYECKOI reOMETPUH. |3HAHMS: 3HATH POJIb AHAINTHYECKOI FeOMETPHH; 3HATH U
IIkonbHBIi Kypc M3yuaercst BekTOpHasi anreOpa; npeobpasoBaHie AKapTOBBIX MPSMOYIOJIbHbIX KOOPAMHAT, |yMeTh pUMeHsTh OCHOBHBIC MOHSTHS M METOJIbI
MaTeMaTHKH, areGphl 1 PACCMOTPEHBI OCHOBHBIE CIIOCOOBI OMHCAHHS FEOMETPUYECKHX 0OBEKTOB AIreOPaNyecKHMH | aHAIMTHYECKOI FeOMETPHH; PA3yMHO HCIIOJIb30BATh
Hauana METO/IaMH; ONIUCAHBI JINHEIHBIE H300PaKEHNs, @ TAKIKE TEOPHsi H300paKeHHii BTOPOro MaTeMaTH4eCKHe CUMBOJIbI
ananusa.IlocTpekBu3nTHI: |n0psizKa. [IprBeIeHbI IPUMEPBI HCIIONB30BAHMS OHSTHIA, H3y4aeMbIX B (JM3HKE M TEXHUKE. |YMeHHsl: - aHAIM3UPYeT U CPaBHUBAET 3(P(PEKTHBHOCTH
IpakTukym no Copepsxanne: DIIEMEHTBI BEKTOPHOIT alreGphl B IPOCTPAHCTBE. IPUMEHEHHE OTepaLnii K METOJIOB M IIPMEMOB B OPTaHU3alMK y4eOHO-BOCITHTATENLHO
MMI (I)Ocnos: AnanuTHyeckas AG MaTeMaTHYECKOMY aHANM3Y, |BEKTOpaM. MPAMOYroJibHas JieKapToBas cucTemMa koopauHart.IIpsamas Ha nockoctn.ITepeiaua | paGoThl; - BHISBIACT M aHATM3UPYET IPHUMHBI HEJIOCTATKOB,
MaTeMaTHYECKHX BJI/KB 30/0/30/55/12,5/22,5 .
[ TeoMeTpus 1206 PpELIEHUIO 00pa3oBaHus PasTMUHBIMU Cioco6amu.JIuHUK BTOpOTo mopsika. Kpyr.Y paBHeHHs SJUIHIICOB | IOCTUTHYTBIX B X0JI€ TIPO(ECCHOHANBHOI JesTebHOCTH.

TJIAHUMETPUYECKHX 3a1a4.

" runepﬁon,l’lﬂocxocu B ﬂpOCTpaHCTBe.nepeHOC TIJIOCKOCTH pasiimYHbIMH crocobamu.
YpaBHeHus miuockocTH. [ToBEpXHOCTH BTOPOTO MOPSIKA M UX KAHOHHYECKHE YPABHEHHS.

HaBbIKH: 2]IeMEHTaMU BEKTOPHOIT areOps! B IPOCTPAHCTBE.
MPUMEHEHHE ONepaLHii K BEKTOPaM. CIIyqaifHbIX
l'lpﬂMOyl‘OIleOﬁ CHUCTEMBI KOOpAWHAT.

KOMI’ICTCHII“SIZ HaBBIKM OpraHu3aluu I/IHHOBaIIVIOHHOﬁ
JEATEIIbHOCTH B cBoOeH HpCHMeTHOﬁ 06]’[301‘“;




Prerequisites: Aim:introduction to the basic concepts and methods of modern analytical geometry. Vector [Knowledge: To master a certain set of methods for vector and
A school course in algebra is studied; the transformation of Cartesian rectangular coordinates, the main ways of |coordinate methods for solving geometric problems ..
mathematics, algebra, and | describing geometric objects by algebraic methods are considered; linear images, as well as | Abilities: to accurately and competently formulate the
the beginning of analysis.  |the theory of second-order images are described. Examples of the use of concepts studied in |theoretical positions studied and apply them, outlining their
Post-requisites: Workshop |physics and technology are given. own reasoning in solving problems and proving the theory of
IM1 (I') Fundamentals | 5 - uiico) BDIE |AG on mathematical analysis, | Contents:Elements of vector algebra in space. applying operations to vectors. rectangular  [the course.
Of_ M_athemaucal Geometry C |1206 30/0/30/55/12,5/225 | 1 solving planimetric cartesian coordinate system.A straight line on the plane.Transfer of education in various Skills: The reciprocal arrangement of a straight line and a
Discipline problems. ways.Lines of the second order.Circle.Equations of ellipses and hyperbolas.A plane in plane in space. Curves of the second order. Surfaces of the
space.Transferring a plane in various ways. Equations of the plane. Second-order surfaces and|second order.
their canonical equations. Competence:organization skills innovation in their subject
area;
IMpepexBusurrep: Mekrten|MakKcaThl:aHBIKTAYbIITAPABIH HETI3r1 aHBIKTAMaTIapbl MEH KaCHETTEpiH, aHbIKTaybIuTapasl | BiiMi: -IoHAI OKy HOTHKECIHIE CTYACHT: MaTpHLIATap MEH
GarapraMachl,aHATHTAKAI | €CeNTey dAICTepiH, aKCHOMAIBIK KYPBUIBICTEI, Garama ecenTey dmicTepiH 3eprrey. AHBIKTAYBIIITAP TEOPHSICHIH Oinei.
BIK TCOMETpPHS Amnpikraybirapasie kemeriven ACTIK mrerimi, aHbIKTaybIIITap/IBIH Keibip epekiie Mxemziiri: aHpIKTayblIITap TEOPHSIIAPBIH KOJIAHY
IocTpexkBe3uTTEp: KacHeTTepi MeH TypJIepiH Tanaay. AHBIKTAayBIIITapbl 0aCKa KapaThUIBICTAHY FhITBIMAAPBIHAA | 1aFAbLIAPb KAJIbIITACA/bI.
M 1 (F) «MaremMaTHKaIIbIK Tangay», |[KOJIAaHy KapaCcThIpblLIaabl. o ) ﬂﬂf}.]l:lcl:l'l .al:lL[KTayLlluTap]lbl ecenrey Q}_'liCTC[.)il:l MEH]‘CPC}Ii
MaTematiKabic AHBIKTAyBIIITAP BIVTK AT 30/0/30/55/12,5/225 | 1 «bIKTHMAIBIKTAP Ma3sMyHbI: AHBIKTAYBILITAPIbIH HETi3T KaCHETTEpi. Mymuopuap MeH arebpabK ' K¥3lpeTTlJ‘l.ll'l: OKY-TIpOHE KYMBICHIHBIH yaepici men
HomepiH Herizepi TEOPHUACH 1206 TEOPHUSCHI JKIHE TOJIBIKTAYBIILITAP. Aumxraymm-Tapm,-l Oaran )KOl-le skoJ1 OoiibiHina xikTey. XKorapbl peri HOTIIKENIEIH Tajay, Oaranay skoHe Ty3ere Oinyre
MaTeMaTHKAIBIK aHBIKTAaYbIITAp/bl €centey oictepi.SIruu, kepi MaTpuua Taby, MaTPHLAIBIK TEHAEYIEP KaJIbIITACThIPY;
CTAaTHCTHKA» ey, aHbIKTayblUTapbl ecenteit 6iny, Kpamep, aycce, Jlannac 1.c.c. omicTepai Kostaubin
CBI3BIKTBIK TEHJIEYJIEp XKYHeciH menry.
IpepexBu3uTHI: mKojIbHAs [ Lle/Ib:M3yuuTh OCHOBHBIE ONPEJIENICHHs U CBOICTBA ONPEEINTEIICH, METO/IbI BBIUMCIICHHS. | 3HAHMS: - B PE3yIbTATe N3YYEHUs AUCLMILIMHBI CTYIEHT
nporpamma,aHaJIuTH4eCcKas OHPEHGHYITSHSP‘I, TIOCTPOCHUE AKCHOM, aJIbTEPHATUBHBIE METO/1bl BBIYUCIICHUS. Ananu3 JOJIKEH: 3HAaTh TEOPHUIO MaTPHULL U OHPED.SHHTGHGFL
TEOMETpHUst HEKOTOPBIX CIEUHAIBHBIX CBOMCTB M THIIOB ONpeienuTeeil. PaccMoTpeHo ucnonbosanie | YMeHHsi: (OPMUPYIOTCS HABBIKH TIp Teopuit
MM1 (F)OCUOBM l'locrpelmuzwrm: OHPEI(GHMTSHeﬁ B Ipyrux eCTej:TBellll]:lX HayKax. N OHpC}ICHHTCHCﬁ.
MATEMATHUECKHX Teopust N BJUKB TO 30/0/30/55/12,5/22,5 1 Marematuueckoro ananusa, | Cogep:xanne:OCHOBHBIC CBOWCTBa onpe/ienuTeneil. MHHOPHI 1 anrebpanieckne HaBbIKH : BiajieeT METOAMHU pacyeTa onpeIeuTeseH
IMCIAIIHE OnpeAeTHTEeNICH 1206 Teopun BeposTHocTeit u nononHenns. Knaccudukauus onpegenuteneii mo rpade u ctpoke. Meto/sl pacuera KomnereHnusi: yMeHUs aHATM3UPOBATh, OLICHUBATh M
MaTeMaTHYeCKON OHpC}lCHHTCJ’ICﬁ BBICOKOTO nopsmka.To €CThb HAXOAUTh OGpaTHle Marpuity, peumarbk KOPPEKTHPOBATh NPOLIECC W pE3yJIbTaT y‘lCﬁHO-
CTaTUCTHKH. MaTpHYHBIC YPABHCHHUS, YMETh BBIYHCIIATE ONPEACIUTEIIH, PEIIaTh CHCTCMbI JIMHEHHBIX BOCIHTATEIBHOM JCATCIIBHOCTH,
ypaBHeHHif ¢ momonisio Meto0B Kpamepa, I'aycca, Jlanmaca u ap.
Prerequisites:school Aims: to study the main definitions and properties of determinants, methods of calculating  [Knowledge: types of matrices and actions over them; methods
curriculum,analytical determinants, axiom construction, alternative calculation methods. Analysis of some special |for solving systems of linear equations; the
geometry properties and types of determinants. The use of determinants in other natural sciences is Abilities: to perform actions on matrices; find the determinant
Post-requisites: considered. of the matrix; find the rank of the matrix; solve systems of
IM1 (T') Fundamentals Determinant BD/E |oT Matherpiatical analysis, Cor!tent: ) ) ) ) - Iingar equat'ions in different ways; . )
of Mathematical 30/0/30/55/12,5/22,5 | 1 Probability theory, and Basic properties of determinants. Minors and algebraic complements. Classification of Skills: solving problems of determinants, matrices, systems of
Discipline Theory C |1208 mathematical statistics. determinants by graph and row. Methods for calculating high-order determinants.That is, to |linear equations.
find the inverse matrix, solve matrix equations, be able to calculate determinants, solve Competence:the ability to analyze , evaluate and adjust the
systems of linear equations using the methods of Kramer, Gauss, Laplace, etc. process and results of educational activities;
MAMAHJIBIK MOAYJIBJAEPI /MOJAYJIM CHELWAJIBHOCTH/ SPECIALITY MODULES (1-kypc, 2-cemecTp)
MpepexBu3uTel: Mexten  (MakeaThl: Tanaay NPHHUMITEPI Typaibl TYCIHIKTEp/i KanbinTacThipy. Per nen pyukuusapiy | Biximi: - bynxumsnapas ysiniccisnikke seprrey amictepi;
GarapIaMachl,aHATUTHKAT | [eriH, GYHKIMSIHBIH TYbIHIBICBIHBIH [€OMETPUSIIBIK JKOHE (DU3UKAIBIK MAFbIHACHIH, Oip -ynxumsnapasl anddepennmnannay epexenepi;
BIK TEOMETPHS AlHBIMAIBIHBIH (PYHKIMSACHIH capanay/ibl 3epTTey. -caHIbIK Ti30eKTepIi 3epTTey dicTepi;
IMocTpexBu3nw bip MatemaTHKanbiK Tanaay MeH 6acka MaTeMaTHKAJIbIK IOHAEP/I OJaH opi 3epTTey yiin HMkempiairi: -ndyHKuusIapapl TOMBIFBIMEH 3epTTEH];
alfHBIMANBI (PYHKIHSHBIH opTYpiIi (pyHKIMAIAPBI capaniay dicTepin urepy. MatemaTika MeH sKapaTbLIbICTaHy Jlarabichl:-0ip aifHbIMaibl QyHKIHsIap bl
MM 1 (r) HHTETpanablK FBUIBIMIApPBIHAA KCHiHCH KOJIAaHbUIAThIH ;md)d)epel—luuaﬂnm CCCHTEyﬂCp}liH KOINTEreH I[Hq)q)epeﬂﬂﬂaﬂ}'[aﬁﬂbl;
Knaccrkansix MarematuKanbik BIUTK MT(1) 30/0/45/60/15/30 2 ecenTeyi,MaTeMaTHKaIbIK KOCBIMIIANAPhI TyPAIbl TYCIHIK KaJIbIITACTBIPY Kysiperriairi: )apaTbUibIcTaHy-FBUTBIME IOHACPIIH HETi3ri
MaTeMaTHiaIIbIK Tanzay 1 1210 Tanjay 2 Masmynbi: XKubisnap. Cauyibik Tizoextep. Tis0ektiH ureri. DyHKIMS yrbIMbl, QYHKIMAHBIH [3aH1apbiH KoCiOM KbI3METTe naiifianany, MaTeMaTHKAIBIK
Tanaay 1meri, y3iniccisauiri, pyHKIMSHBIH TYBIHIBICHI, Oip aitHbIManbl GYHKIMAHBIH I depeHIHalbl. | Tanay xkaoHe MOEIbEY, TEOPUSIIBIK KIHE
DYHKUUAHBIH HyKTeaeri anddepenunanst. Juddepenumanianarein QyHKIHIAPIBIH 9KCMIEPUMEHTANIBIK 3ePTTEY diCTepiH Koanany KabineTi
aHBIKTaMachl, KacueTTepi. OyHKumsnap s tuddepentmaniayabiH epexenepi. DyHKIHMAHB | urepinesi;
TYbIHJbI KOMETIMEH 3epTTey.




IpepexBH3NTBI: MIKOTbHAST
HpOrpaMMa, aHATNTHIECKast
TEOMETpPHs.

MocTpexBu3uThi:MHTErpan

enb: GopMUpOBaHHE NPEACTABICHUH O PHHIMITAX aHANN3a. W3y4nTh Pe/Iebl NopsiaKa 1
(DyHKIHH, FEOMETPUYECKHI 1 (PU3HYCCKUI CMBICI POM3BOAHON (DyHKIIHH,
nubdeperumpoBanne GYHKIHUHE OTHON EPEMEHHOI.

OcBoenne MeTo10B AnpdepeHIHpPyYIOmHX GYHKIHIT T JaNbHEHIIero H3yaeH s

3uaunus:

- METOJIBbI HCCIIEIOBAHMS (DYHKIMH HA HETIPEPBIBHOCT;
- npaBuia anddepeHnpoBanus GyHKIHIL;

- METOJIBI HCCIIEA0BAHNS LH(POBBIX LETIeH;

bHOC UCYHUCJICHUC q]y'HKLU/H/l MaTeMaTH4YECKOIo aHalius3a v JApyrux MaTeMaTHYCCKUX AUCHHTUIAH. CCbOpMHpOBaTB VYMenusi:
MC 1 OJIHO# TIepEeMEHHOiH, TMOHUMAHHE MHOTHX TIPHIOKeHHiT TN PepeHIHaTBHOr0 HCUHCIICHHUS, IIHPOKO - [OJIHOCTBIO U3ydaeT (yHKINH;
(I)Kuaccnueckuit MaremaTuueckuii MA(I) matemarndeckuii anams (II) | HCIOIb3yeMBIX B MaTEMaTHKE M €CTECTBEHHBIX HayKax. Hasbiku:
MaTeMaTH4eCKHit anams | BIVKB 1210 30/0/45/60/15/30 Coaep:xanne:Muoxectsa. [Tocnenosarensroctu ynces. IIpenen nocieoBaTeIbHOCTH. - muddepentmpyer GyHKIHH OHOI TepeMEHHOIH; 3
AHAIH3 ODyukuuy, mpeen GyHKUNH, HEIPePbIBHOCTD QYHKIMH, IPOU3BOAHAS (YHKIUH, Kommnerenuusi: ciocobHOCTb HCMOJIb30BaTh OCHOBHbIE
s depentman oanoi nepemennoi Gynxkuuu, Juddepenupyemocts GyHKINI B TOUKE. 3aKOHbI €CTECTBEHHOHAYYHBIX JMCLHMILIMH B
Onpenenenne, cBoiicTsa nudpepertmpyemsix Gpyrkuuit. [Tpasmna mudpepeHumposann npodecCHOHANBHON AeATeIbHOCTH, IPHUMEHSTh METOIBI
yrkumit. UccnenoBanue (pyHKUHI C TOMOIIBIO IIPOM3BOJHOI. MaTeMaTHYeCKOro aHaau3a i MOJEIMPOBAHMS,
TEOPETHYECKOT0 M SKCIEPUMEHTAILHOIO HCCIICI0BAHHS;
Prerequisites: school Aims:formation of concepts about the principles of analysis. To study the limit of the order |Knowledge:
curriculum, analytical and function, the geometric and physical meaning of the derivative of the function, the - methods for investigating functions for continuity;
geometry differentiation of the function of one variable. -Rule of differentiation of functions;
Postrequsites:Integral Mastering methods of differentiating functions for further study of mathematical analysis and |-Methods for the study of numerical sequences;
. calculus of a function of a  [other mathematical subjects. To form an understanding of many applications of differential | Abilities: conduct a full investigation of functions;
m:t;e(;;ﬁ:slmal Mathematical BD/E |MA(]) 30/0/45/60/15/30 single variable, ) calculus widely used in mathematics and natural sc?eqces ' o . Skills:practical diﬁgrgntiation of functlions of one variable; 3
. Analysis | C |1210 mathematical analysis Contents: Sets. Sequences of numbers. Sequence limit. Functions, the limit of a function, the | Competence:the ability to use the basic laws of the natural
Analysis (INmathematical analysis  [continuity of a function, the derivative of a function, the differential of a single variable of a [sciences in professional work , to apply the methods of
(1) function, the differentiability of a function at a point. Definition, properties of differentiable |mathematical analysis and modeling , theoretical and
functions. Rules for differentiating functions. Investigation of functions by means of a experimental research;
derivative.
TpepekBu3uTHI: MekTen | MaKcaThl:aiiHBIMABI aMaNap/Ibl 3ePTTEY/IiH HETi3ri 9/licTepiH, KaTapiiap TCOPHACHIH, Binimi:mexcis asnapaeiH mektepine Gepinren ecentepi
Ga}‘;[apnamacm,aﬂanuTnKan Cl)y'HKuHﬂHHH TYBIHABICBIH Taﬁyﬂb[ 3EpTTCY. Elp alHBIMAJIBI CI)y'HKL[PISIHLIH TYBIHABICBIH, LubIFapajibl.
BIK F€OMETpPUs Kypaenm QyHKIHsIAaH, eki (yHKIMSTHBIH KoOeHTiHAiCiHeH, eKi (YHKIMSIHBIH KaThIHACBIHAH HMxempiniri:anran 6imiMaepi KapaTblIbICTaHyABIH dPTYPITi
IMocTpekBU3MTHI: Taby MyMKiHziri. [ToH MaTeMaTHKaIBIK IOHAEP/I dpi Kapaii OKyFa Tipek GOJIbIT TabbLIa bl caJlaapbIH/ia Ke3/1eCeTiH ecenTep i MbIFapy MEH 3epTTeye
MM 1 (I) bip aitHbIMaiTbr MaTeMaTH4ECKHi aHaIn3 Masmynsi: Illekcis a3 tisoexrep. Illekcis a3 Ti30ekTep 1iH JKOFaprbl xKoHe TOMEHT KOJIIaHAIbL.
Knaccukansik (YHKIMSHBIH BIVTK BAFDE 30/0/45/60/15/30 (I),matemarnyeckuit anamms [mekrepi. JKubinnap. Canupix Tisoekrep. Tiz0exTin meri. @yHKIMs YFbIMbI, QYHKIHIHBIH JIaFabIChI: IEKCi3 a3 Ti30eKTepiH meKTepiH Tababl 20
MaTeMaTHKAJIBIK nddepertmans 1210 (1) meri, y3izicci3atiri, yHKUMAHBIH TYBIHABICHI, Oip aiiHbIMaib! GyHKUMAHBIH auddepenmanst. | Ky3ipeTTisiri: skapaTbuiblcTaHy-FbUIBIMA TOHAEP/IH HEri3ri
Tanzay K ecenreyinepi OyukupsHbid Hykregeri auddepenuuanst. Jubdepenunanianarsia GyHKIMLIAP ABIH 3aHIAPBIH KOCiOM KbI3METTE Maii/ianaHty, MaTeMaTHKAIbIK
aHBIKTaMachl, KacueTTepi. Pynkuusnapas muddepentmaniaybin epexenepi. PYHKIMAHB | Tanaay sxkoHe MOJEIbEY KabiieTi urepeni;
TYBIH]IbI KOMETiMEH 3epTTey.
IpepexBu3nuThl: mKkosbHas | Lleib: H3yduTh OCHOBHBIE METO/IbI M3YYEHHS IEPEMEHHBIX, TEOPHIO PAIOB, HAXOKIECHHE 3HaHMsA: peLIeHNE PA3THYHbIX 33/1a4 NIPeIeoB 6ECKOHEUHO
MpOrpamMMa, aHAIMTHYECKAs | IPOU3BOAHON (yHKIMN. Y MEHIE HAXOAUTh POU3BOAHYIO OT QYHKIIMH OJHON NEPEMEHHOM, |MabIX.
reoMeTpHst OT CJIOXKHO# (DYHKLMH, OT IPOU3BEACHHS ABYX DYHKLMH, OT OTHOIIEHHS ABYX DYHKLIHI. Ymenus: np T TTOT 3HaHHA B P u
IToc TPEKBH3HUTBI: Hpe).meT siBsiercst 6a3oi ans }Zla.l'll:HeﬁLuel"O H3y4CHHUs MAaTEMATHYECKUX NIPEIMETOB HCCJICIOBAHMH 3a/1a4, BCTPEYAKOIIMXCS B PA3/IMIHbBIX OGHZICTHX
MC1 - )lmbd)epeﬂuuanw MaTeMaTHYeCKHii aHaIn3 Co}lepmanue: BeckoHeuHO Maibie T10CJIC/10BATEIIBHOCTH. BerHHﬁ W HIKHHUNA Tipeaesibl €CTECTBO3HAHMS.
(I'Knaccuuecknii 0€ HCYHCIICHHE DIFOP . o .
N . BJI/KB 30/0/45/60/15/30 (Il),maTemaTHIeCKHii aHATH3 | 0ECKOHEYHO MaJIBIX MOCIIEA0BaTEIbHOCTEH. MHOXKecTBa. [10Cie10BaTeIbHOCTH YUCEI. HaBbIKH: HAXOUT MPe/iesbl OECKOHEYHO MAJIBIX LieTeit. 20
MateMaTHIeCKii by o;}Hou 1210 (1) Tpenen nocnenoBarensHoCTH. OYHKIMH, npejies QYHKIHH, HeNPEePhIBHOCT QYHKIIHH, KomneTeHuusi: criocoGHOCTh HCTOIB30BaTh OCHOBHBIE
anams TepeMeHHON npon3BoHas GyHKIMH, KU PepeHIHan 0HOi nepeMeHHOi QyHKIHH, 3aKOHbI €CTECTBEHHOHAYYHBIX JMCLHILIMH B
Jluddepentmpyemocts hyHKImm B Touke. Onpesienenne, cBoiicTsa I hepeHnmpyemMpix NpOdecCHOHATBHOM JIEATENBHOCTH, IPUMEHSTh METO/IbI
bynxuwmii. Ipasuna tuddepermposany Gpyrkumii. Mcenenopanue (pyHKIMIH ¢ TOMOIIBIO MaTeMaTHYEeCKOro aHaIu3a U MOJICTMPOBaHHS,
ﬂp0H3BOIJHOﬁ, TCOPETHYECKOTO U SKCIEPUMEHTAIIBHOTO HCCIICI0BAHMS
Prerequisites: school Aims: study the basic methods of studying variables, theory of series, finding the derivative |Knowledge: the solution of various problems of limits of
curriculum, analytical of a function. The ability to find the derivative of a function of one variable, from a complex |infinitesimal.
geometry function, from the product of two functions, from the ratio of two functions. The subjectis | Abilities: Apply this knowledge to research and solve
Postrequsites: the basis for further study of mathematical subjects problems encountered in various fields of natural science.
A . . mathematical analysis Contents: Infinitely small sequences. Upper and lower limits of infinitesimal sequences.Sets. |Skills: Finding the limits of infinitesimal sequences.
MS I (I)Classical |Differential | prye | oy (mathematical analysis  |Sequences of numbers. Sequence limit. Functions, the limit of a function, the continuity of a |Competence:the ability to use the basic laws of the natural
Mathematical Calculus Function Cc |vi210 30/0/45/60/15/30 (TIm) function, the derivative of a function, the differential of a single variable of a function, the sciences in professional work , to apply the methods of 2

Analysis

of One Variable

differentiability of a function at a point. Definition, properties of differentiable functions.
Rules for differentiating functions. Investigation of functions by means of a derivative.

mathematical analysis and modeling , theoretical and
experimental research;




IpepexBusurrep: Anredpa
JKOHE aHaH3 acTamasapsl,

MakcaThl: TaHIAJFaH MaMaHIbIK Typallbl TyCiHik Oepy

MareMaTHKaHbIH [10HI MEH MiHJETTepi, MaTeMaTUKAHBIH JaMybIHbIH 0aCKa FhUIBIMAAPIBIH
JlaMybIMeH OaillaHbIChl, MATEMATHKAHbIH OHipicTieH OaiiiaHbIChl GasHIana/bl,
MaTeMaTHKaHbIH Ka3ipri npobiemManapbl MeH JJaMy HepCreKTHBAIaphbiHa Talliay JKacablll,
Gara Gepiseti, KociOH KbI3MET cajlachlH TaHIAYFa bIKIIA €TeTiH FhUILIMH-3ePTTEY

Binimi: MyFamiMHiH earorukaibik MOICHHETi, Goaiak
MaMaHIIKTIH QJIEyMETTiK MAFbIHACH MEH Ma3MYHbIH;
HMkemaiuiri: MexTenTiH OKy-TopOue yaepiciin
I1eIaroOruKaJIbIk MOHUTOPUHI JKYPIi3e/ii; TyJIFa Typabl, OHbIH
JlaMybl, oJIeyMETTiK-I'yMaHUTapIIbIK NIOHIEP OKY HOTHIKECiHIe
anFaH TopOMeH] HHTerpaTiaiIbl.

MM 2 (I') CBI3BIKTBIK anreOpa. JKYMBICBIHBIH TIEPCIIEKTHBAIIBI OaFbITTaphl KAPACTHIPBLIABL. .
.. . . . . JIa¥ABICHI: [I€1arOrUKaIIbIK KbI3METTiH O0JIMBICHI, Ma3MYHBbI,
MaremaTHKaHbI MawmanIbIKKa MK IocTpeKBH3HTTEP: Masmynbr: birim Oepyain epekienikrepi MeH OHbIH 3aMaHayH dJIeyMEeTTiK-MOJICHH . L. .
. . L. BIUTK 30/0/45/60/15/30 . M . L . KYPBUIBIMBI MEH KbI3MET] 3koHe GarbiTTapbl Typans! Oimimaepai | 20
OKBITY dJicTeMeciHiH |kipicme 1215 Maremarukanblk ecentepai [sxaraaiinars posii. KP 6inim 6epy TopOueiik npounectep. Tyjira MeH OHbIH 3aMaHayH . . -
. . . .. L MEHIepiI; caHalbl TypJie xoHe Oelcen i Typ/e o3k
HET1371ep!1 HIbIFapy NPakTHKYMBI, KOramJarel Macesesnepl. Heuaromkauhl& Gimim 6epy KyHeclt. HeLlal'Ol‘ldKaJlblK MaMaH/1bIK . P .
. . . . . - 3€PTTEY KOFaM/IbIK KbI3METIHE €HI'13111; MEKTEINTIK OKY
TUTAHUMETPHUSAIIBIK €CCNITEP/I1 [ )KOHE OHBIH 3aMaHayHu KOraM e3repiCTepl KE31HAEr HEer13ri Gal'hl'l'l'apbl, He/.lﬂ.l‘ol"l/ll(ﬂ.[lbll( . o
P . . . . PP TIPOLIECIH JIMarHOCTUKAJIaU bl
HIbIFapy NPakTHKYMBI. KBI3MET KOHE OHBIH HEI13I'1 aCIEKTLIEpI. Heual'ol'lhlﬂ Kacion KY31peTTUIN. . ..
KysipeTTiJiri: FEUIBIMH-3epTTEY )KYMBICBIH JKOCTIApIIay )KOHE
JKy3€re acBIpyABIH diCTepi MEH ojiCHAMAIaphIH OiTei sKxoHe
KOJITIaHBUIA/IBI;
Ileas: pa3bsicHeHNE BHIOpaHHOI npodeccnn
Onucanst TIPEAMET U 3a/1a41 MaTEMAaTHKH, CBA3b PAa3sBUTHSA MAaTEMATHKH C Pa3BUTHEM APYIUX
HayK, CBA3b MAaTEMAaTHKH C MMPOU3BOICTBOM, NMPOAHATIU3UPOBAHBI U OLICHCHBI COBPECMCHHBIC
ﬂpOﬁﬂCMbI ¥ TICPCTICKTHUBBI Pa3BUTHS MAaTEMATHKH, TICPCIICKTHBHBIC HAIIPABICHUSA 3HaHusn: nejaroruyeckas KylbTypa y4uTess, COU.HHJ'lbllblﬁ
HCCIIEI0BATEIBCKOIT PabOTHI, KOTOPBIE BIMSHHE Ha BEIGOP chepbl MpodeccHoHaTbHOI CMBICH U coziepikanue Oyymeit npodeccu;
JEATEIIbHOCTH. yl\leH“ﬂ:]’[pOBOHHT nc}:[arorwxcclmﬁ MOHHUTOPHHT y‘{CGHO-
Cﬂ}lepmalme: OCOﬁCHHOCT" 06p213032ﬂ-"/l5] ¥ €ro pojib B COBPEMCHHBIX COLMO-KYIBTYPHBIX BOCITHTATE/IBHOTO MPOIECCa MIKOJIBI; HHTCIPUPYET
IpepexBu3uThi: Anredpa  |ycnosusx. O6pa3oBaTebHO-BOCIHTATENbHEI pouece B PK. JINYHOCTE 1 ee mpobieMsl B BOCITMTAHHE, MIOJYYE€HHOE B PE3YJIbTAaTE H3YyIEHHUS COLMAIbHO-
¥ Hayajla aHajiusa, JIMHeHHas. COBPEMCHHOM OGU.ICCTBC. Cucrema TIeAaroru4ecKkoro OGPBOBHHHﬂ. HC}.’[&]‘OI‘HWCCKHH TYMaHUTAPHBIX TUCLHUILUINH, Pa3BUTHA JIMYHOCTH.
MC 2 (I') OcroBbl anre6pa. npodeccHs  OCHOBHBIC HANPABJICHHSA €C PA3BUTHSA B YCIIOBHAX NPeoOPa30OBaHus HagpIKH: BJIaJIETh 3HAHUAMHU O PEATHSX, COJIEPKAHUH,
METOJAMKH BBCHSUHS B E):[/KB VS 30/0/45/60/15/30 HOCTPCKBHSHTI:I: COBPEMECHHOTO 06LIJCCTBZI. HCHQFOTVI‘ICCKZS{ JACATEIIBHOCTh U OCHOBHBIC €€ aCIICKThI. CTPYKTYpE, q)y'HKL[HﬂX W HanpasJICHUAX "C,ElaTOFHL[CCKOﬁ 20
TIpernoiaBanus CHeuHaaIbHOCTh 1215 l'[paKTm(yM TI0 PCHICHHUIO HpO(bCCC"OHZﬂTLHaﬂ KOMIICTCHTHOCTB Meaarora. COL[I/IH.HLHO-ITCHEI"OFH‘ICCKM 3HAYUMOCTb U [ACATCIIBHOCTH; OCO3HAHHO U AKTUBHO BKJIFOYATHCS B
MaTeMaTHKH MaTeMaTH4YCCKHUX 3aj1a4, q)y'HKuHH l'lpO(l)CCCP"/I YauTens. Hc,:[arorvmccl(oc OGL“CHHC Kak OCHOBa B3aHMO}lCﬁCTBHﬂ CaMOCTOATEIIbHYIO HCCIICI0BATEIIBCKYIO OﬁmCCTBCHHyK’
TIPAKTHKYM 110 PCIICHUIO CyGLCKTOB TIEIaroru4ecKoro npouecca. HC;{&]‘OI"I/I‘{CCKOC TIPOCKTHPOBAHHE KaK 0COOBIIH BHJI |ACATEIIBHOCTB; IHArHOCTHPOBATH IIKOJTBHBIH y‘{céHBIﬁ
TUTAHUMETPHUYCCKHX 3a1a4. ﬂpOCI)CCCHOHaﬂBHOﬁ JACATCITBHOCTH YUHUTCIIA. HCHZTOFH‘ICCKM KYJIbTypa y4HUTCIIs. Tipouecc.
HCHHPBKTHKB B CUCTEME€ BBICLICTO MEAaroru4ecKoro OﬁpﬂoBaHHﬂ. Brusinue KOMHeTeHHHﬂ:3llallMﬂ METOJA0JI0TMH U METOAUKH
ﬂC}Z[aFO]‘H‘!CCKOﬁ TlpOCk]CCCPIPI Ha TyXOBHBIC [ICHHOCTH (JG'J.‘CCTBQv CaMOBOCIIHTaHHE B €T0 TUIAHUPOBAHUS U OCYIIECTBICHUS uayliuo-nccneuox;a‘renbcxoﬁ
poJib B l'lqu]CCCPIOHaJ'ILHOM CTaHOBJICHHH TI€/1arora B YCJIOBHAX HENPEPBIBHOTO 06[’&3033"“”. pa60Tbl;
CaMooGpazoBaan JCATEIIBHOCTD KaK YCJIOBHC HEMPEPBIBHOTO 06]’)33033!—"/]5{ niearora.
MOTHBBUHS{ Bblﬁ()pa HpO(l)eCCVIVI YUHTENS U €€ BIIMSHHE HA Pa3sBUTHE JINYHOCTH COBPEMEHHBIX
CTY/ACHTOB.
Knowledge: the pedagogical culture of the teacher, the social
Aim: giving an explanation of the chosen profession meaning and content of the future profession;
The subject and tasks of mathematics, the connection of the development of mathematics Abilities: to carry out pedagogical monitoring of the
with the development of other sciences, the connection of mathematics with production are ~ [educational process of the school; to integrate knowledge
described, the current problems and prospects of development of mathematics are analyzed ~ |about the person, its development, formation and upbringing,
and evaluated, promising directions of research work that influence the choice of the field of |received at studying of a complex of social and humanitarian
professional activity are considered. disciplines.
Prerequisites: Algebra and Content: Features of education and its role in modern socio-cultural conditions. Educational [SKills: to acquire knowledge about the essence, content,
the beqinnin éofganal i, |Process in the Republic of Kazakhstan. Personality and its problems in modern society. The  |structure functions and directions of pedagogical activity;
MS 2 linear gl ebrg Y351 system of pedagogical education. Pedagogical profession and the main directions of its consciously and actively include in independent educational,
. . geora. development in the conditions of transformation of modern society. Pedagogical activity and |research, public activities, diagnose the school's educational
(I)Fundamentals of | Introduction to the | BD/E Postrequests:Workshop on |. . . X I
. X 1S 1215 30/0/45/60/15/30 - . its main aspects. Professional competence of the teacher. Socio-pedagogical significance and [process. 20
Mathematics Specialty C solving mathematical

Teaching Methods

problems, workshop on
solving planimetric
problems.

functions of the teacher's profession. Pedagogical communication as a basis for interaction
between subjects of the pedagogical process. Pedagogical designing as a special kind of
professional activity of the teacher. Pedagogical culture of the teacher. Pedagogics in the
system of higher pedagogical education. The influence of the pedagogical profession on the
spiritual values of society. Self-education and its role in the professional development of a
teacher in conditions of continuous education. Self-education activity as a condition for the
continuous education of a teacher. Motivation to choose the profession of the teacher and its
impact on the development of the personality of modern students.

Competence:knowledge of methodology and methods of
planning and implementation of research work;




IpepexBu3urrep: Iler

MaxcaThbl: KociOn KbI3METTe KONIIAHBUIATEIH aKaJeMHSIBIK KOHTEHTTEp MEH KY)KaTTap/bl
pecimzey koHe JKacayablH OChI epEKeIepiH MEHTepY.

FrutbiMu ecentepii, MaKananap MeH Te3HCTEPi, XaT-xabapiiap MEH IapTTap/bl, COHIA-aK
3epTTey KYMBICTAphl MEH dccelIepai KypacTbipa Oinmy. ITpakTHkatan epekuIeikTep MeH
MBICATIZIAp 3epTTENe/i.

bacma 6achlIBIMAAPBIH JKOHE IEKTPOH/BIK PECYPCTAp/IbI PELEH3HsIAY, COHIAl-aK JKeKe

Bisimi: kociOn-ickeptik KOMMYHHKALNS MCH OKbIFAaH
TaKbIPBINTapFa GANIaHBICTEI TEPMUHAEP; KACINTIK-iCKepIiK
KOMMYHHKALMsiia KaObLIIAHFaH Ky)KaTTaMaHbl AasbIHAayFa
JKOHE JKYPri3yre KOHMbUIATBIH TaanTap;

MKeMJIiIiri: OKBITBUIFHA TAKBIPBIITAP CATACBIHBIH

MM 2 (I') Tizti (vekren), CHIBIKTHIG KOJDKa30aHbl KOPFay TOKIpHOeci IbIChIKTaIaIbL. TaKBIPBINTAPBIH MIET TLTIHEH Ka3ak (OpbIC) TiIiHE aynapasl;
MaremaTHKaHbI AxaneMusIIbIK BIUTK AzhN 30/0/45/60/15/30 anrebpa ? Ma3smynbl: MaTeMaTHKa FBUTBIM MCH TI9H peTijie. MaTeMaTHKaHBIH HETi3Ti YFbIMIaphl MEH | JIaFAbIChl: KOCIITIK GarbITTarbl MOTIHAEP/ KbICKALIA
OKBITY OJICTEMECIHIH | 2Ka3y HEr13/1epl 1215 I P TEPMHUH/ICPI. Maremartrka cabarblH aFbUILIBIH TUIHAC XKYPTri3y €peKUICTIKTEP1. MaHcanTtst MasMYH/IaIl; aJlblHFaH aKnaparTapiad KoCIITIK-1CKepPJIK
. . OCTPEKBH3HUTTEP: . .. . . . . .
Heri3aepi M P P 3 socmapiay. JKyMsIC opHbIHIaFel KOMMyHUKalHs. Kocibn Keismer o6bekTici. IToHmik-Tinmik | mMoTiHAepai allKpiHai1bl.
areéMaTHKaJIbIK Tajljaa’ . . P . P
K Tanay MaTepualIbiH epeKIIENiKTepi. MaTeMaTHKaHbIH aFbUIIBIH TilliHaeri MasMyHbl. Illet Tininin | KysiperTimiri:koMMyHEKaLMSIBIK YAEPICT] KOCTIapiay KIHe
KaTeropusiapel MeH yreiMzapsl. Ller Tininaeri kaciGu TepMHUHONOTHSA. MaTeMaTHKAHBIH IIET |yi{bIMIACTBIPY, COHBIH iliH/Ie MIET TiTiH Naii1anaHa OThIPHII
TimiMeH GaitaHpicel. MaTeMaTHKaHBIH HETi3ri Tapayaapel. MeKkTenTe MaTeMaTHKAHbI [IeT JKOCTapiay XoHe YHbIMIACTBIPY TEOPUSICHI MEH dIiCTEMECiH
TiNIH/E OKBITY EpEKIIeIKTEep]. KOJIIaHBLIA/IBI;
Iean: opiajienue STUMHU paBuIaMi GOPMATH3ALMH U CO3J1aHUs yHeOHOr0 CoepKaHHs
JIOKYMEHTOB, HCIIOJIb3YeMBIX B IPOPECCHOHAIBHOM NeATEeIbHOCTH. Y MEHHE COCTaBIIATh o
3HAHUSA : TEPMHUHBL, CBSI3aHHbBIE ¢ IIPO(HECCHOHATBHO-/EI0BOM
HAy4HbIC OTYEThI, CTATbU U TE€3UCHI, KOPPECIIOHACHLMIO U JIOTOBOPBI, a TAKKE ”
HpepeKBﬂ3HTbl: KOMMYHHKALIMEN U U3YYCHHBIMH TEMaMH; TpCGOBalll/lﬂ K
. HccieioBarelbekue pabotel  pedeparsl. M3ydaloTes HCKIIOUEHHs M IPUMEPBI H3 IIPAKTUKH.
I/Iuocrpauubm S3BIK o TI0/IrOTOBKE U BE/ICHUIO JJOKYMEHTALIUH,
. byner paspaGoTana npakTHka peleH3UPOBAHUS NEYATHBIX H3IaHUH H JIE€KTPOHHBIX
(LUKOﬂbllaﬂ), Jluneitnast o o VYmenusi: TIEPEBOJIUT TEMBI H3YUCHHBIX TEM C HHOCTPAHHOTO
PECYPCOB, a TAKKE MEPCOHATIBHOM 3aIUThI PYKOITHCCH. o o .
MM2 (I')OcHoBbl OcHoBbI anrebpa A3bIKA HA Ka3aXCKUH (PYCCKMiA) SI3BIK;
OAP Conep:xanne: Maremaruka Kak Hayka i npeamer. OCHOBHbIE NOHATHS H TEPMUHbI .
MaTeMaTH4eCKHX akanemuyeckoro  |BJI/KB 30/0/45/60/15/30 TTocTpeKBH3NTHI: . HaBpIKH: KpaTKO M3J1arath TEKCThI IIPO(ECCHOHATBHOM
1215 . MmatemMaTHKH. OCOOEHHOCTH IIPOBEICHUs yPOKA MATEMATHKH HA aHIIHICKOM SI3bIKE. .
JUMCUHILIHH nucbma MareMaTiHueckuii aHau3 3 o HAIPAaBJICHHOCTH; OINPEACIATh U3 NTOTY4EHHOU l/llllbOpMalll/ll/l
ITnanuposanue kapbepsl. Kommynukanus Ha pabouem mecte. O6beKT npodeccnoHabHoit
npohecCHOHANTBHO-IEIOBBIE TEKCTHI.
JEATEIIbLHOCTH. OcobennocTu TNIPEAMETHO-A3bIKOBOI'0 MaTepuasa. Couep)xauue MaTeMaTHKH
. KOM"CTQH““H: 3HAHHA TCOPHH M METOJIMKH IUIAHUPOBAHUA H
Ha aHIIMUCKOM A3bIKE. Ka‘reropuu W IIOHATHS HHOCTPAHHOTI'O S3bIKA. Hpo(beccuouanbuaﬂ
OpraHu3anuv KOMMYHHKAIIHOHHOTO Mpo1ecca, B TOM YHCIIC C
TEPMHUHOTOMsI HA UHOCTPAHHOM SI3bIKE. CBsi3b MATEMaTHKH C MHOCTPAHHBIM SI3bIKOM.
HCIOJIb30BAHUEM HHOCTPAHHOT'O SA3bIKA;
OcHoBHbIE pasaenet MareMatuki.OcobeHHOCTH TIpero/iaBaHus MaTEMAaTHKH B LIKOJIE HA
HMHOCTPAHHOM SI3bIKE.
Aim: mastering these rules of formalization and creation of academic content and documents
used in przfessmnzl actl;/me;s. Abllltl)llm compo;e smentlflcdreports, gtlclei'and thzses, Knowledge: terms related to professional and business
corres;:onfence an t,w” rac f:s \éveThas rese?rc r;apers and essa}f/s. £ );CZP 'Ob”rs ar:' § communication and studied topics, requirements for the
eTan E-S rom practice are"s udied. elprac |ce_0tpeert TE:{IEW O-llliJI;n el EU IICCT 1ons an conduct and preparation of documentation adopted in
ecec ronic ;jsoﬁrces',as wellas personad mzquscrg) protection, wi | € ela ofra € ot professional and business communication, the application of
prerequisites- Foreign h ontent.f :t EmitlICS as a‘scEnc;e‘ a: CSU ]eCt.I aS‘IC cté:ncepts aq t(:l‘l'm? 0 hmat e:’laItICS. the grammar of the Ianguage being studied,
MS 2 language (schc-:ol) Linear Tilaturbe_s Ot tfe m?t ‘essoln ”:‘ ‘Tg 'é .t areerf;:hannlr;g. tc;mmqn:gatlor; ",1 tl i:wotr pt accfe. Abilities: translate into Kazakh (Russian) language from a
(I")Fundamentals of ~ |Fundamentals of | BD/E [FAW 30/0/45/60/15/30 algebra ' ?ho Jef, 0 _prg esls_K;naC ic Vity. eadures 0 " e ?u f]ec 5 m?ws 1€ ma:”? - con Pin S0 foreign language texts of a professional direction from the field
Mathematics Academic Writing c 1215 mathematics In English. Categories and concepts of a foreign language. Professional of topics studied:

Teaching Methods

Postrequisites:
Mathematical analysis 3

terminology in a foreign language. The connection of mathematics with a foreign language.
Main sections of mathematics. Features of teaching mathematics in school in a foreign
language.

Skills: a summary of the texts of the professional direction;
Identify professional and business texts from the information
received

Competence:knowledge of the theory and methodology of
planning and organization of the communication process ,
including the use of a foreign language;

JKAJIIBI MOAYJIBAEP / OBIIUE MOAYJIM / GENERAL MODULES (2-kypc, 3-cemecTp)




Hpepexsusurrep: Kasax

MaxcaThpl: Ka3aK OHIIBUIBI JKOHE aKblH AGaii/IbIH 011601 MypackIMEH, OHbIH (PHUIOCOPUIBIK,
ICTETUKAIBIK JKOHE KOFAMJIbIK KO3KapacTaphIMEH TaHbICY. AKbIHHBIH OMipOasHb!
cunarTanabl, AGail bIFapMallbLIbIFBIHBIH MOHI MEH Ma3MYHbI, I'YMaHH3Mi alliblIaibl, o1e01
LIBIFAPMAIIBLIBIKTHIH OHBIH KOFAMJIBIK KbI3METiMEH OaiillaHbIichl OpHAThLIa b1, AGaii b
KAa3aK XaJIbIK M0I3UACHIHbIH, LIIBIFBICTBIH KJIACCHKAIBIK 91eOHETIHIH JKOHE OPbIC d1eOueTiHIH
JIYHHETaHBIMBIHA 9CEpi KapacThIpblIa/ibl. MyxTap ©ye30BTiH oMipi MEH LIbIFapMaIIbLIbIFbl
3eprresne/ii; AGaiiTany/IbIH HETi3iH Kaayllbl, ATaKThl )Ka3ylIbIHbIH 91601 IbIFapMaliapbiHa

s

Tanjay xkacananbl. XIX raceipaarel Otanblk Tapux Mocesesepin "Abaii " birapmachkt

Binimi: AGaii mbirapMaapbIHbIH QJIEYMETTIK MOHIH,
oJIeH/IePiHiH OeifHeiri MeH KOPKEeMIIriH aXbIpaTabl.
Mxempiniri: AGaiitany GolibiHma AGaiibIH KbIpIapbIH,
MOSMaJIAPbIH, Kapa Ce3/1ePiHiH MaFbIHACKIH JKETE MEHrepeli.
Jlarabichl: AGaii mIbIFapMaIapbIHBIH OMIpIICHAITIH TyCiHe/I.

KM 3 (I') OneymerTik| - Aba onebueTi (MexTern . N
) ym Abaiitany BII/TK 15/0/15/45/7,517,5 . ( ) apKbUIBI TAJKBUIAHY/IA. AKBIH MYPACBIHBIH IIETEIIIK 91e0HeTKe xKoHe afamMaap/blH caHachiHa | KoHe KoFaM/IbIK oislapsia KomnpaHa Oity JaFabuiapsl 18
ITHHKAJIBIK JaMy 2204 IocTpekBH3NTTEDP: .
ACEP1 KapacThIpbUIa/ibl. KajbIrracaabl.
JIMIIOMJIBIK JKyMbIC . . . . . RN . .. . .
Ma3smynbl: AGailIbIH ©Mipi MEH LIBIFAPMAIIBIIBIFEL. AGail IIbIFapMaIaHbIH PEKIIETiri, Kysiperriairi: kopiaran onemi sxone 6inim 6epyui OyTin
MaHbI3bI, KYHIBUIBIFEI AGali aKbIHIBIFBIHBIH AIFAIIKl Ke3CH] . AyTapMaapsl MooMalapsl. Kylie peTinjie, STHONearorkKa Herisi petinae GpuiocousIIbIK
Kapa ce3zepi . AGaiiTaHy TAPHXBIHBIH KAIBINTAaCybl. AGail IIbFapMALIbUIBIFBIHAAFbI TYCiHY O/liCHAMACBIH KAJIBIITACTHIPBLIAIBI;
aaMrepuIiniK KaFuaaTTapsl . AGaii/IbIH aFapTYIIBUIBIK KbI3METi. abaiiIblH TabuFaT JIMPHKACEL.
Abaiinsie "TomsIk amam” iniMi. AGaiiTaHy FEUIBIMBI XKOHE OHBIH AaMybl. AGailIbIH
ACTCTUKAIBIK TAHBIMBI. AKHH GJ'ICHiH}Ie]'i JaHAJIBIK AKHHHBIH KYPEK Takmpm&ma apHaJlFaH
eneHzaepi. AGaiiIbIH HCIaMUSTKA KAaTBICHL.
ueﬂb: 3HAKOMCTBO C JIATEPATYPHBIM HACJICIHEM Ka3aXCKOI'0 MBICIIHTE/ISA U 1T03Ta Aﬁaﬂ, ero
(unocopckuMHu, 3CTETHICCKUMH 1 0OIECTBEHHBIMH B3riTaamMu. OnuckiBaeTCs Guorpadus
TI09Ta, paCKphIBACTCsA CMBICIT U COJICPKAHUE TBOPYECTBA Aﬁaﬂ, TYMaHHU3M, CBA3b MECKIY .
3HAHUSA: PA3IMYACT COLMAIbHYIO CYIIHOCTD IPOU3BENCHHIT
JIUTEPATYPHBIM TBOPYECTBOM H €r0 UémCCTBCHHLIM YCTaHAaBIMBACTCA ACATCIIBHOCTD,
IpepeKkBU3HTHI: M . . Abasi, 06pa3HOCTh M Xy/I0)KECTBEHHOCTh €r0 CTHXOB.
paccMaTpuBacTCs MUPOBO33pCHUEC Abast 0 KazaxcKoit HapOJHOH MMO33HUH, KJTACCHYCCKOH
KasaxcKas JMTeparypa . Ymenusi: 1o AGaeBeIeHUIO JTOCKOHAIBHO BJIAJIEET 0IMAMH,
OM 3(I) sutepatype BocToka 1 BIMsHEE PYCCKO# JTUTEPaTyphl, HCCIIEAYIOTCS KH3Hb U TBOPUECTBO
(KosbHAs) T03MaMH, CMBICJIAMH CIIOB Ha3uJIaHus Abas.
Mogyie cotuanbHo- Myxtapa Ays308a; ByayT npoaHalIM3upoBaHbl TUTEPATypHbIC POU3BEACHUS H3BECTHOTO .
Aba IocTpeKBU3UTHI: M M, HaBpIKH: MOHUMAET KM3HECIIOCOOHOCTH NMpou3BeIeHuil Abast.
STHHYECKOTO AbaeBeneHne B//KB 15/0/15/45/7,5/7,5 nucates, ocHoBaressi Abaiitany. Bonpocsl oTedecTBeHHO# HeTopun B 19 Beke 18
2204 JlumomHast paboTa U hopmupyroTCst HABBIKM HCHOJIb30BAHHS B OOIECTBEHHBIX
PpasBUTHA oﬁcy)x,:[aio'rcx Yepes Npou3BEICHNE ((Aﬁaﬂ». PZCCMUTPCHO BJIIMAHUEC HACJICIUA 1103TA HA MBICIIAX.
3apy0OesKHYIO JIHTEPATypPy U CO3HAHUE JIIOEH. )
Py Y P Y o . Komnerenuus: snanus merononorun gpumocopexoro
Conepsxanne: Kusnb u TBOpuecTBO Abas KyHanGaesa.Abait Kynan6aes — Benmkuii
. . . OCMBIC/IEHHS OKPYIKAIOLIEr0 MUpa M 00pa30BaHHUs KaK
Ka3axckui mosT. M.O.Ay330B 0 TpeX HCTOUHHKAX WACHHO-XY/0KECTBEHHBIX HCKaHNH Abast .
~ - LEJTOCTHON CUCTEMBbI, OCHOBBI 3THOIE1arOruKH;
Kynan6aesa. JInprka A6asi. CTHXOTBOPEHHS TTOCBSIIEHHbIC MOJIOACKH. [Teii3akHbie
CTHXOTBOpeHHs . JTuprka MmoOBH 1 ApyxObl AGas. Punocodekas mipuka.OCHOBHBIC TEMBI H
MOTHBBI B II0O3Max .
. - . . . . - Knowledge: - to be able to identify the originality of
Aim: Getting acquainted with the literary legacy of the Kazakh thinker and poet Abai, his 9 . o fy € orlg Y .
. . N B e . N | A.Kunanbayev's work with its social significance, aesthetic,
philosophical, aesthetic and social views. The poet's biography is described, the meaning and |. X .
" S ) N L ideological and educational values
content of Abai's work, humanism is revealed, the connection between literary creativity and S .
I N . L . . . o Abilities: principles and methods for managing the labor
Prerequisites: Kazakh his social activity is established, Abay's worldview of Kazakh folk poetry, classical literature . .
. M . . . . market, requirements for the formation and use of labor
literature (school) of the East and Russian literature influence is considered. Mukhtar Auezov's life and work S R
GM 3 (I S " N s . " resources, their training and retraining;
X . Postrequisites: diplom are studied; The literary works of the famous writer, the founder of Abaytanu, will be . o .
Socio-ethnic . . BD/E |AS L | N . Skills: to learn the specifics, features, genre composition of
Abai Studies 15/0/15/45/7,517,5 work analyzed. Issues of domestic history in the 19th century are being discussed through the work » N . N . X 18
development C |2204 of "Abay". The impact of the poet's legacy on foreign literature and people’s minds is Abai's works, his successive connection with the literary
module considerea process of the Kazakh Middle Ages and the 18th century.
- . . . Competence:knowledge of methodology of philosophical
Content: Life and work of Abai Kunanbaev. Abai Kunanbayev is a great Kazakh poet. MO petenc 9 ody ot p P
. . - A . understanding of the world and as an integrated system of
Auezov on the three sources of ideological and artistic searches of Abai Kunanbayev. Lyrics education . basics ethnopedagogics:
of Abay. Poems dedicated to youth. Landscape poems.Lirika of love and friendship Abay. ! pedagogics;
Philosophical lyric poetry.
MakcaTbr: Myxtap Oye30BTiH eMipi MEH IIbIFapMALIBUIBIFEI 36PTTEC 1 ; AGaliTaHyIbIH . . .
. Bini MyxTap mbIFapManapbiHbIH JIEyMETTIK MOHIH,
HET131H KaJIaylIbl, aTaKThl Ka3yIIbIHBIH 9;{66“ LIbIFapManapbiHa Tanaay xacanaabl. XIX . o L. P
P o OJICHJICPTHIH GeiiHesiri MeH KOPKEMIITTH akbIpara alJibl.
raceIparsl OTaHIBIK TapHX MOcenenepin "Abaif" mbrapMacs! apKbUIbI TAIKBUIAHYAA. AKBIH . N
. . HMkemainiri:MyxrapTasy GoiiblHma MyXTapbIH KbIpIapbiH,
MYPACBIHBIH METEJIIK QHCGVICTKC JKOHE aJlaM/1ap/ibIH CaHAChIHA dCEP1 KapacThIPbIJIa bl s s .
. s TI0OMAaIapbIH, Kapa Co3ACpIHIH MarbIHACKHI JKETC MECHTEP/l.
MpepexBusutrep: Kazak  [Ma3smynbl: MyxTap/ibie oMipi MEH [IbIFAPMALIbUIBIFbL. MyXTap IbIFapMaIaHblH . L. -
KM 3 (') Muh onebuer (mexren) i, M N Jlarabichl: MyxTap IblFapManapbiHbiH OMipIIEH/IIriH TYCiHT.
. CPEKIIENIri, MaHbI3bL 'H/IbUIbIFbI XTap aKbIHABIFbIHBIH aJIFalliKbl KE3€HI . apmaiapbl .
OIeyMeTTiK- Myxraprany BII/TK 15/0/15/45/7,517,5 A P » Man > YA XTAp AKBIHI " X W yAap P JKoHe KoFaM/IbIK OiIap/ia KoJliaHa ity JiaFibLiapbl 18
2204 MocTpexBH3uTTEDP: nosMaiapbl. MyXTapTaHy TapuXbIHBIH KalbINTAaCcybl. MyXTap LIbIFapMaIlbUTLIFbIHIAFbI

ATHHKAJIBIK JIaMy

JIMIITOM/IBIK AKYMBIC

ajaMrepiIiik Karuaarrapel. MyXTapTaHy FhUIBIMbI JKOHE OHBIH JaMybl. MyXTapasis
9CTETHKANBIK TAHBIMBI. AKbIH OJICHIHETT 1aHaNbIK AKBIHHBIH JKYPEK TAKbIPHIObIHA apHAFAH
onenzepi. MyXTap/piH HCIAaMHATKA KaThichl. MyXTapTaHy iiMiHIH KaJIbIITacy TapHXbl.
Myxrapraty iniMiHIH %KY3 KBULIBIK TapuXbl. MyXTapbIH akbIH MOKIpTTEpi. MyxTap
JKaibIHIAFBI 3EPTTEYIIEP.

KaJIBINTACThI.
Kysiperriziri: y1TThIK MOI€HN KYH/BUIBIKTAPBIH CE3iHY,
TAPUXH Myparnapra XKOHE MOJICHUET JICTYpIIepiHe KypPMETIeH
JKOHE YKBINTBUIBIKIICH Kapay bl KaJIbITACTBIPAIBL.




ean: M3yuaetcs sku3Hb 1 TBOpuecTBO MyxTapa Ay?30Ba; BymyT mpoaHaTH3upoBaHb! 3HaHMSA: PA3THYATh COLMATBHYIO CYIIHOCTE IIPOU3BEACHHIT
JIMTEpATypHBIC NPOM3BEACHUS H3BECTHOTO THCATENIs, OCHOBaTeNs Abaiitary. Bompock! Myxrapa, 00pa3HOCTb H Xy/I0)KECTBEHHOCTb €I'0 CTHXOB.
TpepeKBH3NTBI: OTEYECTBEHHOM HCTOPHH B 19 Beke 00CYKAaI0TCs Yepes Npou3BeIeHHE «Abasy». Ymenusi: 1o MyXTapoBey OCBOHII CTHXH, O3MbI, CMBICIT
Ka3axcKasi JInTeparypa PaccmoTpeHo BiMsHIE HAC/IEIMs [109Ta Ha 3apyOEkKHYIO JIMTEPATYPy H COHAHMUE JIOJIEH. CcJI0B HasuaHus Myxrapa.
OM 3(I) (LIKOJTbHAs ) Conepsxanne: XKusnp u TBOpuecTBO MyxTapa. M.O.Ay?330B — BEIHKHiT Ka3aXCKMit MOAT. HaBbIKH: IOHSAT JKUBYYECTh IPOM3BeicHU MyxTapa. U
Mozyib ColMaTbHO- Myxaposezeime | BIVK Muh 3 15/0/15/45/7,5/7 5 IocTpekBU3MTHI: CTHXOTBOPEHHS MOCBANICHHBIC MOJIONEKH. [Teli3akHbIe CTHXOTBOPeHHs.JIupuKka moOBM M | c(hOPMUPOBAHBI HABBIKH HCIIOJIB30BAHUS B OOLIECTBEHHOI 18
STHHYECKOTO 2204 Jlurutomuas pa6ora Jpyx661 Myxtapa. @unocodekast miupuka.OCHOBHIC TEMbI H MOTHBBI B TI09Max MBICIIH.
pasBHTHSI .TemaTHueckasi MHOTOIUTAHOBOCTb H )KaHPOBOE CBOEoOpa3ue CI0B HasuaaHuii.[lepeBoast Kommnerenuusi: Oco3HaBaTh HEHHOCTH HALMOHATLHON
Myxtapa.Yuenne Myxtapa «O IOJIHOM YeI0oBEKe» KyIbTYpbI, YBOKUTENILHO H OEPEKHO OTHOCHTHCS K
HMCTOPUYECKOMY HACIIEMIO M KYJITYPHBIM TPaIHIHAM;
Aim: The life and work of Mukhtar Auezov is studied; The literary works of the famous
writer, the founder of Abaytanu, will be analyzed. Issues of domestic history in the 19th Knowledge: - to be able to identify the originality of Mukhtar's
century are being discussed through the work of "Abay". The impact of the poet's legacy on | work with its social significance, aesthetic, ideological and
foreign literature and people's minds is considered educational values
Content: Life and work of Mukhtar. Mukhtar is a great Kazakh poet. Lyrics of Mukhtar. Abilities: principles and methods for managing the labor
Prerequisites: Kazakh Poems dedicated to youth. Landscape poems.Lirika of love and friendship Mukhtar. market, requirements for the formation and use of labor
literature (school) Philosophical lyric poetry. Main themes and motifs in the poems. Thematic diversity and resources, their training and retraining;

GM3 () Postrequisites: diplom |genre peculiarity of the words of the Nasidaniyah. Mukhtar's translations. Mukhitar's Teaching | siills: to learn the specifics, features, genre composition of
socio-ethnic 1y e studies | BO/E [MS 3 15/0/15/45/7,5/7,5 work "About the Full Man™ Mukhtar's works, his successive connection with the literary 18
development C |2204 X

module process of the Kazakh Middle Ages and the 18th century.
Competence:subject to own system , psycho-pedagogical and
methodological knowledge, skills and proficiency in the use of
theoretical knowledge in their professional activities to the
specific socio-educational conditions to realize the
professional duty of the teacher
BUIIKTUIK IEHBEPIHEH HIBIFATBIH KOCBIMILIA MOAYJIBJEP / JIOIIOJIHATEJIBHBIE MOYJIX, BBIXO/IAIIME 3A PAMKHU KBJIAUPHKALIMA /ADDITIONAL MODULES BEYOND THE QUALIFICATION FRAMEWORK
TpepexBu3uTTep: Kasak | MaKeaThl: KaCibM canaia Ka3ak (OpbIC) TiliHIe KOMMYHHKAIWS JaF ABLIAPEIH MCHIEPY. Biaimi: Ka3ipri o1e6u Tin HOpMaNapeIH, TITIH AaMBITAJIBI,
(opsiIc) Tini, kKacibn Ka3ak MaremartnKa canachlHaH TePMHHEP MEH YFbIMIap OasHanabl; KacinTik-0araapianFan YPAiCiHIH KaJIbINTacybl, Ka3aK TilliHiH KOMMyHHKATHBTI
(opsic) Timi MOTIHJEP/i aylapy/bIH epeKieTiKTepi Kapanabl; KOCIMTiK KbI3MeTTe HHPPIBIK cananapbii Nai1aiaHaibl.
IocTpeKBU3HTTEP: TEXHOJIOTHSUTAPbI Maii1allaHy; TAKBIPBINTHI afKbIHAAYBIH MBICAIIAAPHI, FBUTBIMU MOTIH Bimikriniri: CeiineM KbICKaJIBIFBI, XKaFbIMCEI3 CO3/ICPMEH
Te/[arorHKaIbIK ic- MJesaphl KeNTipine/li; FRUTBIMA MOTIH/II KYpacThIPY/IbIH TiIIIK KypaiapbiH aiiKeIHAaybIH | Kypec. Kasak Till MoJeHHeTi Heri3epiH, OHAaFbl
BIULLIKM 3 (I) KK(O) TQ)K?pHGe, JIMTIOMALIIBI ic- [ 7KoHE XKOFaphl MaMaii AR ABIPLUIFAH JIEKCHKa MeH TIOH/IiK TePMHMHOJIOTHSHBI TAl1aaHy IbIH TYRBIPEIMAAPAEL HIEDY, Kazip.r? coiiney Me}:FeHVIeTiHiH FBUTBIM
Kommynuxauns xone |KociGn kasak KBIT/ T 3 0/0/30/0/45/7 575 TaKipnuGe MBbICA/IIaphbl KENTIipinesi. o o petitjieri TEOPETHKAILIK YATiCiH MeHrepeni. ' .
JleHe MOJIeHHETI (opic ) i KK 2201 i Ma3smyHbI: Olsbrrynanm TI9H TEOPHICH! MeH NPAKTHKACKIHEIH Herisri epexcencpin Giny. JIa¥bIChI: TiNIIK HOPMAHBIH aybI30a-aybi3 Tapanysl, CO3u
Moy JKunakTanFaH TNk Marepuanibl naiijanaHy meGepiiri: KapbiM-KaThHAC MaKCAThIHA, asAChI | yPBIC KOJIAHY /JIEKCHKAIBIK acTeKT/ XoHe TpaMMaTHKaHb
MeH JKa¥/laiilapbIHa GaiiIaHBICThI THIIIK Kypasap/isl caHalbl ipikTey jKoHe yinecTipy; kasak |urepeni.
(OHETHKACHIHBIH CTUIMCTHKAIBIK MYMKIHAIKTEpiH Maiianany, Tiiuin Gefineneymri- KysipeTTiniri: ncixoIorusIbIK, NearorukanbIk, MOHIIK
KepKeM/IeYIlli KypaJiapbiH KOJIIaHy; JKoHe oflicTeMentik Ginimaep MeH Komtanbans Ginikrepi
Tinzik KaTeaikTep MeH KeMIITIKTep/li Tajay MeH Ty3eTy CO3/iep MEH TYPaKThl Co3 HAKTBI JKaF/1aii/1a )y3ere achlpy JaFabLIaphl KOJITaHBLIA/b;
TipKecTepiH CTHIMCTHKANIBIK KaTe KOJIIaHyFa o011 OepMey. OpallyaH MIeIIeHIiK oHep
TpepeKBU3NTHI: Ileanb: 0Oyuenue HaBbIKaM OOIICHHUSA Ha Ka3aXCKOM (PYCCKOM) si3bIKe B MPO(ECCHOHATbHON [ 3HaHMsi:3HAHHE HOPM JIMTEPATYPHOTO A3bIKA; yMEHHE
- Kazaxckuit s13bIK; ciepe. [IpeacTapieHbl TEPMUHBI M OHATHS U3 00J1aCTH MaTEMATHKH; PACCMOTPEHBI PpasnMyaTh PA3HOBMIHOCTH PEUH, BUJIBI PEUEBOTO OOIICHHS,
npodeccHoHabHbIH 0COBEHHOCTH MepeBo/ia NPOPECCHOHATEHO OPHEHTHPOBAHHBIX TEKCTOB; HCTIOJIb30BAHHE (DYHKIMOHATLHO-CMBICIIOBBIC THITBI PEUH; H300pa3UTENbHO-
Ka3aXCKHil A3bIK LU(PPOBBIX TEXHONOTHI B MPO(ECCHOHATBHOM IEATETHOCTH; IPUBE/ICHBI IPHUMEPbI BBIPA3HTEIIBHBIE CPEJICTBA; METO/IbI H3IIOKEHHE MaTepHana.
IMocTpekBU3NTHI: ONpeJIeNIeHHs TEMBI, HJIeH HAYYHOTO TEKCTa; PUBE/ICHBI PUMEPBI ONPEICNICHNS A3BIKOBBIX | YMeHMsi: PasBUTHE pedn CTYJICHTOB, OBBILICHHE HX PeYeBOi
TieJlarorHueckas NpakTHKa, |CPEICTB COCTABJICHHS HAydHOTO TEKCTa H HCTIONB30BAHHS y3KOCTICIHATBbHOMN JIEKCHKH 1 KyIBTYpBI, IMHIBHCTHYECKAs TOATOTOBKH OYTyIIHX
MM (T) NPE/UIMIUIOMHAs PAKTHKA | IPEIMETHO TEPMUHOIOTHH. . ¢unonoros.
Moy PK(R) Conep:xanue: 3HaHHE OCHOBHBIX T10JIOKEHHH TEOPHUH M TIPAKTHKH mytiaemon JucMIuHEL. (HaBbiku: O3HAKOMJICHHE C OCHOBAMH KyJIBTYPhI Ka3aXCKOM
A ———— H;v)oq;eccuox{:'msu ooy Ya 3 0/0/30/0/45/7 5/7.5 ‘YMeHHe rpaMOTHO HCIOJIB30BATh U YHOTPEOIAT HAKOTUICHUH A3BIKOBOH MaTel:lpa.ﬂ. peun; 7
usmieckoii B Kasaxcruit BK 2201 OCOBHOVHHO 0TOMpaTh M COYETATh A3BIKOBBIC CPEJICTBA B 3aBHCHMOCTH OT nejjeu, chepsl 1 Komnerenuusi: HaBbIKH pean3aiin TCHXONOTHIECKHX,
- (pycKuit) s13bIK YCIIOBHIT OOIIEHHS; HCTIOJIb30BATh CTHIMCTHYECKHE BO3MOKHOCTH Ka3aXCKOH (OHETHKH, Mearorn4eCKuX, MPEAMETHBIX U METOAMYECKHX 3HAHHI 1
JIEKCHKH, TPAMMATHKH, aHATH3HPOBAT M HCIIPABIIATH PeYeBbie OIIMOKH U HeJI0YeThl, He MPHKJIAIHBIX yMCHUH B KOHKPETHOI CHTYALIHH;
JIOTICYKaTh CTHIHCTHYECKH HEMOTHBHPOBAHHBIE HCIIONB30BaHMS CJIOB H (DPa3eosiorn3MoB;
NPUMEHSATH OCHOBBI OPATOPCKOrO MacTePCTBA B PA3IMUYHBIX BBICTYILICHHSX.




AMBQF 1

Prerequisites:

- Kazakh language;
professional Kazakh
language

Postrequisites:
pedagogical practice, pre-

Aims: learning communication skills in the Kazakh (Russian) language in the professional
field. Terms and concepts from the field of mathematics are presented; features of translation
of professionally oriented texts are reviewed; use of digital technologies in professional
activity; examples of defining the topic, scientific text ideas are given; examples of defining
the linguistic means of composing a scientific text and using highly specialized vocabulary
and subject terminology are given.

Knowledge: Knowledge of the norms of the literary language;
the ability to distinguish the types of speech, types of speech
communication, functional and semantic types of speech;
graphic expressive means; methods of presenting the material.
Abilities: The development of students' speech, the increase of
their speech culture, the linguistic training of future

()Communication Professional . GED/ PK(R)L 0/0/30/0/45/7,5/7,5 diploma practice Content: Knowledge of the basic position of the theory and practice of the discipline under |philologists.
and Physical Training |Kazakh (Russian) | HSC 2201 study. Ability to correctly use and use the accumulation of linguistic material. It is important |Skills: Acquaintance with the basics of the culture of Kazakh
module/ Language to select and combine the linguistic means in a selective way depending on the goals, scope |speech;
and conditions of communication; use the stylistic possibilities of Kazakh phonetics, Competence:implementation skills of psychological,
vocabulary, grammar, analyze and correct speech errors and shortcomings, do not add pedagogical , methodological and substantive knowledge and
stylistically unmotivated use of words and phraseological units; To apply the basics of practical skills in a particular situation;
speaking skills in various speeches.
Mpepexpusurrep: ller MaxcaThl: WIeT TiliHAe KapbIM-KaThIHAC JaFbIIapbIH KaNbIITACTBIPY KOHE AaMbITY, COHIal-| Biaimi: kocibu-ickeptik KOMMYHHKAINs MEH OKBIFAH
Tyt (MEKTeIn), MeKTemn aK KociOM KpI3METTe XkoHe iCKeplik KapbIM-KaThIHACTBI KYPy/a KaKeTTi TUIIK JalbIHIBIK. TaKbIPBINTApFa GAlTaHBICTEI TEPMUHAEP; KACINTIK-iCKepIiK
MareMaTuKa KypChbl MareMaTHKaIbIK TCPMHUHIACP MCH aHbIKTaMallapAbl 3€PTTCY, arbUILLIBIH TiﬂiH,E[e KOMMYHHKaUHsAaa Kaﬁblﬂ):laH}‘aH KyKaTTaMaHbl JasbIHAayra
MocTpekBU3NTTEP: MaTeMaTUKAJIBIK MOTIHEP MEH ecenTep/li KypacThIpy. JKOHE JKYPri3yre KOMBUIATBIH TANANTap; OKBITHLIATBIH
AHAJTMTUKAJIBIK T€OMETPHUS, M23M¥Hl:ll MareMaTnKa FhIIBIM MEH [TOH pCTiH}IC. MaTCMaTHKaHHH Herisri YFBeIMIapbl MCH l'iJl}_liHl"paMMa'l'l’lKﬂCblelH KOJIJaHa/1bl;
MaTeMaTUKAJIBIK Tallay, TepMUHZIEpi. MaTemaTHKa cabaFbiH aFbLIIIBIH TiTiHAE KYPri3y epeKuresnikTepi. MancanTsi BinikTiniri: oKpITBLIFA TAKBIPBINTAP CANACHIHBIH
BIIIIKM 4 (1) Koci6u- CBI3BIKTBIK anrebpa skocrnapay. JKyMbIC OpHBIHIAAFbI KOMMyHHKaIMs. KociGn Ke3met obbexrici. IToHMIK-TIIAIK | TaKpIpbINTapbIH WeT TiliHeH Ka3ak (0pbIc) TitiHe ayjapajibl;
KOMMyH"Kau"? HOHE o FBITTATFAH KBV (KBShT 0/0/30/0/45/7,5/7,5 MarepHalIblH epeKmeikTepi. MaTeMaTHKaHBIH aFbLTIBIH TitiHaeri Ma3sMyHel. [ler Tininin | JlaFabichl: KOCINTIK OaFbITTaFbl MOTIHAECP/I KbICKAIIA
Aete MQHCH"CT' 1eTen T HK 12202 KaTeropusiapsl MeH yreiMzapbl. Iler Tininaeri kaciOn TepMHUHOIOTHSA. MaTeMaTHKAHBIH IET |Ma3MyH/y; alblHFaH aKNapaTTapiaH KICilTik-ickepiiik
Moz TimiMeH GaitaHbicel. MaTeMaTHKaHBIH HETi3ri Tapaynapel. MeKkTenTe MaTeMaTHKaHbI [IeT MOTIHACP/i AHKBIH/IAIBI.
TiTiH/E OKBITY €pPeKIIeiKTepi. Kysiperriniri: konnanGanbl ecentepi mblrapy AaFabuiaphbl,
0J1apIbIH KbI3MET eTyiHiH THIMALIIriH Tajnaay, MEKTenTepae,
TEXHMKAJIBIK JKOHE KACINTIK OKY OpbIHJapbIH/Ia cabaK xKyprizy
KOJIJIaHbLIa/Ibl;
IpepexkBU3HTDI: Iesn: GopmupoBanue u pa3BUTHE KOMMYHHKATUBHBIX HABBIKOB HA HHOCTPAHHOM S3bIKE, @ | 3HAHMSI: TEPMHHBI, CBSI3aHHbIE ¢ IIPOGhECCHOHATBHO-IEI0BOM
I/IHOCTpaHHHﬁ S3BIK TAKXKE A3bIKOBasA MOJAr0OTOBKA, 11606){03141\43;{ piuvs npo(beccuouanbuoﬁ JEATCILHOCTH U KOMMylll’lKauMCﬁM U3YYECHHBIMH TEMAMH; TpCGOBalll/lﬂ,
(LL[KOJTBHM), LIKOJIbHasA YCTaHOBJIEHUS J1€JI0BBIX OTHOLIEHHH. I/IByqelme MaTeMaTH4eCKUX TEPMHUHOB U onpeuenelmﬁ, TIPEIAbBIIAEMbIC K BEACHHUIO U MOATOTOBKE JOKYMEHTALIMH,
MaTeMaTrukKa COCTaBJICHUC MaTEMAaTHYCCKUX TCKCTOB W 3a/la4 Ha AHTJIHIICKOM SI3BIKE TIPUHATBHIX B ﬂpOll)CCCl/lOllaﬂbllO'ﬂeﬂOBOﬁ KOMMYHHUKALUH;
IMocTpekBU3MTHI: Coaep:xanne: MatemaTika Kak HayKa i npeamMeT. OCHOBHBIE IOHATHS U TEPMUHbBI NPUMEHEHHE IPAMMATHKH HU3y4aeMOro A3bIKa; IPUMEHEHNE
AHAIMTHYECKAst TEOMETPUsA, |MaTeMaTHKH. Ocobennoctu TPOBECHHS YPOKAa MAaTEMAaTUKH HaA AHIIHICKOM SI3bIKE. TCPMHUHOJIOTHYCCKUX CAHHHIL B pazrosopnof/l peun
Maremaruyeckuii anamms, | [lnanuposanue kapbepsl. KoMMyHuKarust Ha paGodem mecte. O0beKT POecCHOHANBHOM | YMeHHsi: epeBOIUTb Ha Ka3aXCKHil (PYCCKHiA) sI3bIK ¢
JIMBPK 4 (I) l'lpod)eccnonamu?- nMHelHas anrebpa uemenbﬂf)cru OcobeHHOCTH NpeAMEeTHO-A3bIKOBOro MaTepuana. CojepikaHine MATEMaTHKH | HHOCTPAHHOTO SI3bIKA TEKCTBI MPOBECCHOHATBHOTO
Hp0¢eCCHOHMbHO- OpMeHTleoBa“HHLWI OO)]/ P-olYa 0/0/30/0/45/7,5/7,5 Ha aHIIMHCKOM A3bIKE. Kareropuu ¥ NOHATHS UHOCTPAHHOTO A3bIKA. Hpocbeccnouanhuaﬂ HarnpasJICHUS U3 obnactu H3YYCHHBIX TEM;
()pl/leHTl/lp()BaHHblﬁ HHOCTPaHHBIN BK 2202 TEPMHUHOTOMSI HA UHOCTPAHHOM $I3bIKE. CBsi3b MATEMaTHKH C MHOCTPAHHBIM S3bIKOM. HaBbiku: KPaTKO€ U3JI0)KEHNE TEKCTOB npod)eccm)Haanoro
HH()CTpaHHl;lFl A3BIK SI3BIK OcHoBHbIE paszeinbl maremarnku.OcoGeHHOCTH TIPEeno/iaBaHus MaTEMATHKH B LIKOJIE HA HAIpaBJICHUS; BBISABIIATH ﬂpO(beCCHOHMbHO-;]SJ’IOBHe TEKCThI
HMHOCTPAHHOM SI3BIKE. M3 MOJTy4eHHON HHpOopMaul
KOMI’IETBH[[“SI: HaBBIKM PCIICHHSA NPHUKJIA/IHBIX 3a/1a4, aHaJIN3
3 deKTHBHOCTH MX DYHKIMOHHPOBAHHS, BBEICHHS 3aHATHI B
LIKOJIaX, TEXHHUYCCKHUX U ﬂpOCl)eCCHOHaIIBHBIX y‘{eGHLIX
3aBEJICHHSAX;
Prerequisites: Foreign Aims: formation and development of communication skills in a foreign language, as well as | Knowledge: terms related to professional and business
language (school), language training necessary for professional activities and establishing business relations. communication and studied topics; Requirements for the
mathematic of school course [Studying mathematical terms and definitions, composing mathematical texts and problems in |conduct and preparation of documentation adopted in
Post-requisites: analytical |English professional and business communication; application of the
geometry, mathematical Contents: Mathematics as a science and subject. Basic concepts and terms of mathematics. |grammar of the studied language; the use of terminological
analysis, linear algebra Features of the math lesson in English. Career planning. Communication in the workplace.  [units in colloquial speech
The object of professional activity. Features of the subject-linguistic material. Contents of Abilities: translate into Kazakh (Russian) language from a
AMBQF 1 Professionally mathematics in English. Categories and concepts of a foreign language. Professional foreign language texts of a professional direction from the field
(I')Communication . . GED/ terminology in a foreign language. The connection of mathematics with a foreign language. |of topics studied;
N - Oriented Foreign P-oFL 0/0/30/0/45/7,517,5 . . . . M. N . . . T
and Physical Training Language HSC 2202 Main sections of mathematics. Features of teaching mathematics in school in a foreign Skills: a summary of the texts of the professional direction;

module/

language.

Identify professional and business texts from the information
received

Competence:solving skills applications , analysis of the
effectiveness of their operation , the introduction of classes in
schools , technical and vocational schools;

TMOHAPAJIBIK MOAYJIBJIEP/ MEXJIUCHUIIIMHAPHBIE MOJIYJIM/ INTERDISCIPLINE MODULES




MpepexBusuTTEp: MakcaThl : MATEMaTHKAIBIK Oeirinepai 3epTTey, MaTeMaTHKAJaFbI MaifbIMIayIapAbIH Binimi: mikipnep anmreOpacsiHa mikipiaep THICTI amangapsl,
CBI3BIKTBIK areOpa, CaHaap |IoMesaimiri, XKasl MaTeMaTHKANIBIK JANICIACPAIH ePeKIICTiKTepi, CCenTemyi. Oynb (PyHKIMSAIAPEIH KOHTAKTTI
TEOPUACHI MareMaTHKaIbIK JIOTUKaHbIH Heri3ri epemenepi MCH 69ﬂiM}JCpiMCH TaHBICY. — CXeManapfra KoJaaHaabl.
HOCTpeKBMZHTTepZ MQJ’[iM}.’lEMCHCpHi‘ JIOTUKAJBIK OTNIepanusaiap/ibl, UMIUTHKALNA YFBIMIApbIH, JTOTHKAIBIK = AA3BHOHTUB JKOHC KOHBIOHKTHB d)opM:mapnm
((bIK'l'HMamelK’l‘ap cangap MCH 6anaMaﬂap}1m 3epTTCy MHUHHUMH3ALUAIAY, IPEAUKATTAP JIOTUKAChIHA KOJITaHATBIH
M 1 (I') Juckperri TEOPHUSACHI MEH Masmynbl:  nikipsiep ajareGpachina nikipJiep THiCTI amasap/bl Koiay, Oyib amanap,mikipiep XkoHe NpeIuKaTTap bl ecenTeiini
MaremaTuKaiIbIK matemaruka xone | KIIT (DMML 30/0/30/55/12.5/22 5 MaTeMaTHKaJIbIK (DyHKUMSIAPBIH KOHTAKTTI — CXeMaJlapra KOJlay.  -JAM3bIOHTHB KOHE KOHBIOHKTHB Mxempainiri: MaremMaTnkanblH KapanaibIM ecenTepin 2
MOHJIEPJIH Heri3aepi- |MareMaTHKaIbIK K 2207 ’ ' CTATHCTHKA», «bU3HKa» opmanapapl MUHEMHU3ALHSIIAY, IPEJUKATTAP JIOTMKACKIHA KOJIIAHATBIH aMalaap. - LIbIFapy/aa dpTYpli oficTepi ayphic Tanaii Oineai
1 JIOTUKa miKipiep KoHe NpeHKaTTap bl ecenTey JlaFabicbl:  MateMaTHKaIarb! XKajlIbl 3aH1apIbIH Ma3MYHEIH
JKaH-J)KaKThbl allabl,0HBI €CENTEP LIBIFapyaa Tl/liM}Ii
KOJI1aHa1bl.
Kysiperriiri: nearoruxaibik KbI3MeTTe aKnapaTThiK xKoHe
TEJIEKOMMYHUKALUJIBIK TEXHOJIOTUsUIapbl KOJAAHbLIAbI;
IpepexBu3uThI: Juueinas |Lleab: n3ydyeHue MaTeMaTHYECKHX 3HAKOB, CIPABEUIMBOCTD CYXKICHHIl B MaTeMaTUKe, 3HaHuMsA: KOMMEHTAPHH K alredpe MHEHUii npHMeHseT
am‘eﬁpa, TEOpHs YUCel 0COOEHHOCTH OGMCMHTSMa’lM‘ieCKMX J10Ka3aTesbCTB, HCYHUCIICHUE. 3HAKOMCTBO C OCHOBHBIMHU COOTBETCTBYIOLLIHME OIEpaALINH, (pyHKl.ll/ll/l 6)’Jlb K KOHTaKTHO-
MocrpexBusuthbl: "Teopus [paBUIaMK U pa3jielaMi MaTeMaTHYECKOH JIOrHKH. MI3ydenne yTBepiIeHHii, IOrHuecKuX CXEeMaM. - [IU3bIOHTHB M KOHbIOHKTHB MHHUMH3HPYIOT
BCpOﬂTHOCTEﬁ u onepauuﬁ, TIOHATHIT HUMIUTHKALHUH, JIOTUYCCKUX CJ'IE,E[CTBHﬁ W albTCPHATHUB. q)Oprl,Bbl'-lldCJl}lkOT onepanuu, CyKJACHHs U IPE/INKaThl,
MareMaTu4ecKas Couepmanue: KOMMEHTApHH K ajr eﬁpe MHEHHI TI0IIEPKKA COOTBETCTBYHOIIUX ouepaunﬁ, TIPUMCHHUMBIC K JIOTHKE NMPEIUKATOB
MMI (I)OcHoBb! Auckperras cratuctuka', " pusnka» noiepxkka GyieBbiX GYHKIME KOHTAKTHO — CXEM. - MUHUMH3aLUs HOPM IU3BIOHTHBA U VMeHusi:yMeeT IPaBHILHO BHIGHPATD PAa3iMYHbIC METObI HIPH
MaTeMaTHYeCKUX Marematka u HH/K DMML 30/0/30/55/12’5/22'5 KOHBIOHKTHUB, [IPUEMBI, IPUMEHAEMBIE K JIOTHKE MPEUKATOB. - CYKACHHUSA U UCHUCIICHUE peLICHHHA npocTcr}'m.mx 3aja4 1o MareMaTuKe 22
EcmEnmE-1 Matemaryeckas (B 2207 PEUKATOB HaBBIKH: BCECTOPOHHE PACKPBIBAET COJIEPIKAHUE OOLIMX
Jloruka 3aKOHOB MaTeMaTHKH, 53()EKTHBHO HCTIOTB3YET ero MpH
pelieHnH 3a1a4.
KOMI’IETQH"“H: YMEHHSA IPUMCHATH HH(I)OpMaL{HOHHBIC u
TCICKOMMYHHUKALIMOHHBIC TEXHOJIOTHH B ﬂC}laFOTH‘ICCKOﬁ
JCATCIIBHOCTH,
Prerequisites: linear Aims: study of mathematical signs, validity of judgments in mathematics, features of general [Knowledge: the basics of mathematical analysis, algebra and
algebra, number theory mathematical proofs, calculation. Getting to know the basic rules and sections of geometry; modern trends in the development of computer
Post-requisites: mathematical logic. Study of statements, logical operations, concepts of implication, logical [science and computer technology, computer technology.
"Probability theory and consequences and alternatives Abilities: apply mathematical methods and computer
Discrete mathematical statistics", Contents:for Boolean functions of contact circuits. - minimization of the forms of the technology to solve practical problems; perform a comparative
IMI () Fundamentals |\ oo ooiecand - | chore [ommL "physics" disjunctive and conjunctive, techniques applied to the logic of predicates. - judgments and ~ |analysis of parameters.
Of_ M_ath_ematlcal Mathematical c |2207 30/0/30/55/12,5/22,5 predicate calculus Skills: the most important sections of discrete mathematics 22
Discipline-1 Logic and its application in computer science.
Competence:the ability to use information and
communication technologies in teaching activity;
MpepexBu3uTTEp: Makcatbi: JIUCKpETTi MaTeMaTHKa eCeNTepiH Menry licTepiHe OKBITY, IMCKPETTi Bin mikipnep anre6packiHa miKkipiep THiCTI amaniap I,
CBI3BIKTBIK anreOpa, caniap |KypblIbIMIapIbl 3epTTey — COHFbI TpaukTep, JKHbIHIap TEOPHSACHI, KaThIHACTAP, Gyib (DyHKIMSIAPBIH KOHTAKTTi
TEOPHUSCHI (yHKIMsIIAp KOHE JOTHKaaFsl Naiibivtap. Ecenrey Kypenimiri skarbian THiMI 1071 — cXemajiapfra KoJIIaHaibl.
MocrpexBu3uTTEP: ANTOPUTMAEP/I KYpy Mocelnenepiu menre oimy -/IU3BIOHTHB JKOHE KOHBIOHKTHB (hopmanap/ist
Jw(hepeHIHaIbIK MasmyHbl:  miKipsep anreGpackina mikipiep THiCTi amanap/sl Konaay, 6y MUHMMM3ALHMANAY, TIPEIMKATTap JIOTHKAChIHA KOJIIaHATBIH
oM 1(I) TE€OMETPHsl XKIHE TOMOJIOTHS |PYHKIHMAIAPBIH KOHTAKTTI — CXeMalapra KOJay.  -AM3bIOHTHB XKAHE KOHBIOHKTHB amaiiap,niKipiep JoHe NpeNKaTTapibl eCenTeni
Maremaruxkaibix Beceens KIVT |BF 30/0/30/55/12,5/22.5 (opManapasI MUHIMH3ALWSIIAY, IPEAMKATTAp JIOTHKACKIHA KOJIAHATBIH aMaijiap. - Mxempiniri: MaremMaTHKaHBIH KapanaiibiM ecenrepin 22
ToHzepAiH Herizepi - | pynkuuscrt K (2209 o miKipsiep KoHe NpeIHKaTTap/Ibl eCenTey WBIFapya OPTYPIL 9AicTepal AypbiC Tanuai 6ineni

Jlarabichl: MaTeMaTHKa/IaFbl XKAaIIbl 3aHIap/IbIH Ma3MYHBIH
JKaH-)KaKThI AIlIaj(bl,0HbI €CENTep MbIFapyaa THiMAi
KOJJIaHA/IBI.

KysiperTijiri: FeuIbIMU-3epTTEY JKYMBICBIH )KOCIIApIIAY JKOHE
JKY3€re aCBIPYABIH dICTEPi MEH ojiCHAMAIAPbIH OLTy




MM1 (I')OcHoBbl

IpepexkBU3NTHI:

Lean: Ipenc METOJIOB P 3a7a4 TUCKPETHOI MaTEMATHKH, N3yICHHS

anrebpa, Teopust Yuce
IocTpeKBU3NTHI:
Juddepennnaibhas
TEOMETPHs U TOIOJIOT UL

JIMCKPETHBIX CTPYKTYP - KOHEUHBIX rPah)oB, TCOPUN MHOIKECTB, OTHOLICHHIL, (yHKIMIT 1
JIOTHYECKUX HOHATHH. CIOCOOHOCTB peruaTh 3aauu Co3anus (hPeKTHBHBIX TOUHBIX
AJIrOPHTMOB € TOYKH 3PEHHUS BHIYHCIIHTEIIBHOM CII0KHOCTH

Conepixanne: KOMMEHTApUH K anrebpe MHEHHIT MOIEPKKa COOTBETCTBYIOIINX ONEpaLtHii,
nojIepkKa 6yneBbIX (YHKIHIT KOHTAKTHO — CXEM. - MUHHMHU3aIis (pOPM AH3bIOHTHBA I
KOHBIOHKTHB, IPHEMBI, IPUMEHSIEMBIC K JIOTHKE IIPEIHKATOB. - Cy)KICHUS  HCUHCIICHHE

3HaHus: KOMMEHTApHH K aaredpe MHCHHIT IPHUMEHsET
COOTBETCTBYIONIHE ONEPAIuHy, GyHKIHH OY/Ib K KOHTAKTHO-
CXEMaM. - IU3bIOHTHB ¥ KOHBIOHKTHB MHHUMH3UPYIOT
(DOPMEIBEITHCIISIOT ONIEPALIMH, CYXKICHHS U TIPEIHKATEI,
NPUMEHUMbIE K JIOTHKE NPENKaTOB

‘YMeHusi:yMeeT NPaBHiIbHO BLIOHPATh PA3THUHbIC METOIbI IPH
PeLIeHNH IPOCTEHIINX 3a/1a4 110 MaTeMaTHKe

MATEMATHIECKIX @ymiuns Beceens K |FB 30/0/30/55/12,5/22,5 TPEIUKaTOB HaBBbIKH: BCECTOPOHHE PACKPBIBACT COACPIKAHAE OOIINX 22
P — B 2209 3aKOHOB MaTeMaTnKH, 3QGEKTHBHO HCIOJIB3YET €ro Ipu
PCIICHNH 3a1a49.
KoMmmnereHuust: 3HaHIs METOI0IOTHH U METOAMKH
TJIAHUPOBAHMS U OCYIIECTBICHUS Hay'mo-nccueuoxa'reuhcmﬁ
paboTsI;
Prerequisites: linear Aims: Teaching methods of solving discrete mathematics problems, study of discrete Knowledge: the basics of mathematical analysis, algebra and
algebra, number theory, structures - finite graphs, set theory, relations, functions and reasoning in logic. Ability to geometry; modern trends in the development of computer
elementary mathematics solve the problems of creating efficient accurate algorithms in terms of computational science and computer technology, computer technology.
Post-requisites: differential [complexity Abilities: apply mathematical methods and computer
geometry and topology Contents: comments on algebra, support for corresponding operations, support for Boolean |technology to solve practical problems; perform a comparative
IM1 (I') Fundamentals Bessel|ChD/E functions of contact circuits. - minimization of the forms of the disjunctive and conjunctive, |analysis of parameters.
of Mathematical Function c |BF 30/0/30/55/12,5/22,5 techniques applied to the logic of predicates. - judgments and predicate calculus Skills: the most important sections of discrete mathematics 22
Discipline-1 2209 and its application in computer science.
Competence:knowledge of methodology and methods of
planning and implementation of research work;
MAMAHJIBIK MOAYJIBJAEPI /MOJYJIM CHELUAJIBHOCTH/ SPECIALITY MODULES
l'[pepelcnmm"rep: Mal(can,l: MareMaTHKaIBIK TanaayablH HCFi3Fi YFBIM/Iapbl MCH TEPMHHOJIOTHSACBIHA Ei.fliMi:be'HKLlHﬂHapHLl HHTETpaiay QH{CTCpiH Yf/‘lpCHC}_’li
marematukaibik Tanjay (I), [GaitmaHsICTEI MoceTeIepai KapacTsIpy. HMxempuiniri: MaTeMaTHKaJIbIK €cenTep/i WblFrapy o/ici
Bip aiiubimMast Hurerpannay anicTepi KapacThIpbLIazb! (TiKeleH, aifHBIMATBUIAP/BI aYBICTHIPY, 6OMbIHIIIA TPAKTUKAIIBIK AAFABLIAP/IbI KAIBIITACTIPBII, JKAaHA
MM 1 (I) DYHKIMSIHBIH aHLIKTanMarftH Ko?(})ﬂ)HHHCHTTCp azici xkoHe T.6.; MaTeMaTHKabIK Taiaay 'l.‘cf)pcr\mﬂapbm Ginimaepai o3 Gerinre ajia,:u,r
Knaccuxam.m Maremamxanux En/TK MT(H) 30/0/30/55/12 5/22 5 ::gg:pem{nanumx ﬂsﬂi}ﬂﬂcy s,:uc'rcpl..)Kapa'rsmmc'ral—ly—rbmmmn TISHZACPAC MaTEeMaTHKAJIBIK 61.‘11M}:[l KoJiiany ﬂﬂfl]bllcbl..TaKlzl]zl.zll?l GoiibiHIIA 'lje(.)pl/lﬂﬂépﬂbl uongnuén, . 3
MATEeMATHKATBIK Tanzay il 2211 ¥ ¥ yiepi MbICAlI/1apbl KENTIPUITeH ) . MaTCMd’FHKdJ'IHK ounmaep MeH Glmxrep,:u MEHrepiI, 03 Kocion
Tannay HOCTPEKB"3"TTCPI Ma}M¥Hbl:A}1FaLﬂKbl Cl)y'HKL[Hﬂ. AHBIKTaﬂMaTaH HHTETPaJl )KOHE OHBIH KaCHETTEpI. Bemnikren KBI3METIH, MAaTEMATUKAJIbIK 3aHbUIBIKTAP/Ibl )KaH-KaKThl
DyHKIMOHAIIBIK Tajjay, MHTErpainiay. Paimonan, TpHroHoMeTpHsIIBbIK QYHKIMSIAP/BI, M HEpeHIHATIBIK ALIBII JKOHE €CENl MblFapy/a THiMAI naii1ananaibl.
maremaTuKaibiK Tanaay (1) |GuHOMIapas nHTErpaiay. Puman anbikTanFan uaTerpaibl. MHTEerpaniany/siH KaxeTTi xone | Kysiperiniri:GeifiHaik OKbITy[aFbl MaTeMaTHKAHbI OKBITY/BIH
HKETKINKTI IapTTapbl. AHBIKTAIFaH HHTErpaIbiH KacueTTepi. HptoToH-JleiGHuI TEOPHAIIBIK HETi3/1epi MeH dicTepi KOJIaHy Ibl
chonvviacks Aurreranean uuTternannn ecentev anicreni KA NRITTACTRINEI 1A TR
"pepeKB“J“Tbl: ueJ'll:Z PaCCM()TpeHHe BOIPOCOB, CBA3AHHBIX C OCHOBHBIMH IOHATHAMH H TepMHHUJ’[Ol‘Heﬁ 3HaHuA: H3y4acT METO/Ibl HHTEIPUPOBAHUS q)yHKLlI/Ii/i
MaTeMaTHYeCKHii aHaIn3 MaTeMaTH4eCKOro aHajausa. KBaJTHq)HKauMS{Z CaMOCTOSATEJIIBHO HpHOGpeTaeT HOBBIC 3HAHUA,
(I),InddepennmansHoe PaccMOTpeHBI METOIbI MHTETPUPOBAHHS (TIPAMOIf, 3aMeHa NIEPEMEHHbIX, METOJT (hopMHpys IPaKTHYECKHE HABBIKK 1O CIOCOOY pemeH s
ncumcieHne GyHKInH HEOTPE/IeTICHHBIX KOOMGHIMEHTOB H JIp.; METO/IbI 10Ka3aTeIIbCTBA TCOPEM MATEMATHIECKOTO | MaTeMATHYECKUX 3a/ad
OHHOFI ﬂepeMeHHOﬁ aHajausza. Hp"Be}leHH TIPUMEPBI UCIIOJIB30BAHUS MATEMATHYECCKUX 3HaHUIl B €CTECTBEHHBIX U HaBbiku: JIOKa3bIBaTh TCOPHH 110 TEME, BJIAJIETh
MC 1 . . HOCTPEK‘B"S"TLI' HAy4HBIX MpeaAMeTax MareMaTH4YCCKUMH 3HAHUSAMH U YMECHHUSAMH, 3!4)(1)6KTHBHO
(D)Knaceuseckuii Maremamiieckuii BI/KB MA1I) 30/0/30/55/12,5/22,5 OyukunoHanbHeli anams, |Comepxanue: Ilepoobpasnas. HeonpeeneHHbIi HHTErpai 1 ero cBocTBa. HCIIOJIB30BaTh CBOKO MPO(ECCHOHANBHYIO ESTEIbHOCTh B 3
MaTeMareckit asanms I 2211 MaTeMaTHYeCKHi aHaJIN3 (l) VIHTerHpOBaHHe 110 4acTiaM. I/]HTerpnpoaaHne PalMOHAIBHBIX, TPHTOHOMETPHYECKHX PACKpBITHH MAaTEMaTHYCCKHUX 33KOHOM€pHOCTeﬁ W pEUICHUH
atans bynxumii, uddepentmansabix GnHOMOB. Onpe/iesieH bl HHTerpan 1o PuMany. 3a/1a4.
He()ﬁXO}Z(HMBIe M JIOCTATOYHBIC YCIIOBHS HHTCIPUPYEMOCTH. CaoiicTBa ONPEJICJICHHBIX Komne TeHIHs: 3HAHUS TEOPETUYECKHUX OCHOB U METO/1bI
unterpanos. Gopmyiia HetoroHa-JleiiGHua. MeTo bl BBIYHCICHHS OMPE/IeIeHHbIX MpEenoJaBaHus MATEMATHKU B YCIOBUSIX MPOQHIBHOTO
MHTETPaoB. 00yueHus;
Prerequisites: mathematical [Aims: Consideration of problems related to the basic concepts and terminology of Knowledge: laws and rules for integrating functions
analysis (1), Differential mathematical analysis. Methods of integration are considered (direct, change of variables, Skills: The ability to gain new knowledge independently; form
Calculus Function of One  [method of undefined coefficients, etc.; methods of proving theorems of mathematical practical skills in the method of solving mathematical
Variable analysis. Examples of the use of mathematical knowledge in natural and scientific subjects  |problems.
Post-requisites: Functional |are given Abilities: formulate evidence of theory on a topic, master
MS 1 (I'Classical Mathematical BDE [MA(I) analysis, mathematical Contents: Primitive. Indefinite integral and its properties. Integration by parts. Integration of |mathematical knowledge, skills and be able to use their
Mathematical Analysis 11 c |11 30/0/30/55/12,5/22,5 analysis (1) rational, trigonometric functions, differential binomials. A definite Riemann integral. professional activities; Detailed disclosure of the content of 3

Analysis

Necessary and sufficient conditions for integrability. Properties of definite integrals. The
Newton-Leibniz formula. Methods for computing definite integrals.

mathematical laws and effectively used in the solution.
Competence:knowledge of theoretical foundations and
methods of teaching mathematics in terms of school education;




IpepexBu3ntTep:
MaTeMaTHKabIK Tanzaay (I),
Bip aiinpivMast

MaxcaTel: QyHKIHSAHEI Oip aifHBIMATIBIMEH €CENTEY TY)KBIPHIMAAMACHIH KIHE OHBI
KonaHbaIbl €CENTep i menrye Komtany bl KepeeTy. DYHKIMsS TEOPUACH, capanay
epesKenepi, aHBIKTaIFaH )KOHE aHbIKTAIMaFaH MHTErpanjaap kepceriires. Murerpamus

Bisimi: MEHIIIKCI3 HHTErpaIap bl CCENTEY 3aHIBIKBITAPBI
MEH epexenepin yiipeneai
HMkemaiuiri: ke3 KeJreH KUBIHIBIKTHI (AiKbIH emec,

DYHKIMSAHBIH anictepi KapacTeipsutansl. Konganbans: ecentepi menry yirin auddeperimaniay mapaMeTpMeH OepiireH, Kypaesi (pyHKIHsUIapAbIH) Al HBIMAIIBI
MM 1 (I') Bip aitHpIMAITBl b depenuanIbK MBICATIZIapbl, I0FAHBIH Y3bIH/IBIFBIH, aliHATY KOIIEMiH JKOHE altHaiTy OETiHiH ay/laHBIH €CenTey |(yHKIMsIIAP/Ibl HHTETPALIAii1bl;
Knaccukansik (DYHKLMSTHBIH BIUTK BAFIE 30/0/30/55/12.5/225 | 3 ecenreynepi YIIiH MHTErpajlibl €CENTey Mbicaaphl Kenripinren.  Masmynbli:Menmikcis nnrerpaiiap. | JaFasicbl: MEHIIIKCI3 HHTETpATap/blH KACHETTEPiH 20
MAaTeMaTHKAIBIK MHTETPAIBIK 2211 ’ ' IocTpeKBU3HTTEP: Ilexcis Gpynkumsnapabin uuTerpaniapel. Marerpainay weri. llekcis menuikcis naiizasaHast
Tannay ecenreyiepi DyHKUMOHANIBIK Tanaay, |uHTerpaniap. MeHuikci3 nuterpainapisl ecentey dopmysanapsl. OH GyHKIHsIAPIbIH Kysiperriairi: konnan6ans! ecentepii WbFapy AarabuIapbl,
MaremaTHKaIbik Tanaay (I) [menmikeis unrerpanaapsl. MeHIiKei3 HHTerpaniapAblH )KHHAKTaLy 6eirici . OJ1ap/IbIH KbI3MET eTYiHiH THIMIUIIriH Tajay, MeKTentepie,
TEXHHKAJIBIK JKOHE KOCINTIK OKY OpbIHIapbiHia cabak
JKYPIi3yae KOJIaHbLIaIbl;
IlpepexkBU3UTHI: Iean: npo1eMOHCTPUPOBATH KOHLENIHIO BIYUCIEHUs PYHKLMH C OJHOM I oiinee |3 M3y4aeT NPaBuIIa U IPaBHIa HCYUCIEHHS HHTErPaIoB
MaTeMaTH4CCKHil aHaTH3 NpUMEHEHHE JUIsl PelIeHUs NPUKIAIHBIX 3a/a4. [Tokasaubl Teopust QyHKLMI, npaBmia 6e3 cBoiicTB
(I),Inddepenunanstnoe nubdepeHunpoBaHus, ONpee/IcHHbIe 1 HeOIPe/IeeHHbIe HHTerpaibl. PaccMOTpeHbl YMenusi: MHTErpUpYeT nepeMennble QyHKuuH 1000k
UCUHCICHHE HYHKIUH MeToj1bl uHTerpatuy. Iipuseaens npuMepb! 1H(GepeHIMpoBaHHs Ul PEIICHUs CJIOKHOCTH (HEYeTKHe, 3a[aHHbIE 1apaMETPOM, CIIOXKHBIE
MC 1 Hurerpansaoe OJIHO}1 IepeMeHHON NPHKIIAIHBIX 33/1a4, IPUMEPbI HHTErPAIbHBIX PACUETOB Ul PacyeTa JUIMHBI TyTH, 00beMa dyskum) ;
(I)Kunaccnueckuit UCUHUCIIEHHE IIFOP IMocTpexkBU3NTHI: BpALICHHUS U IUIOIIAH TOBEPXHOCTH BPAIICHUS. HaBBIKH: HCIIONIB3YET CBOICTBA HENEPECeKAIOLIUXCS
MaTeMaTHIeCKH DyHKLIH 0HOI BIUKB 2211 30/0/30/55/12,5/22,5 | 3 ®ynxunonanbHblil anamus, |Conep:xanne: HecobGcrenHble nuTerpaisl. Murerpaisl 6eckonednbix GpyHkumid. IIpenen  |uxrerpanos 2
aHaIN3 nepemelmoﬁ MaTeMaTHYeCKHil aHaJIN3 (I) MHTETPUPOBAHUA. Beckoneunbie HeCOOCTBEHHbIE HMHTErpalibl. (bOpMyﬂbl BBIYHUCJICHHUSA KOMI’IETBH““H: HaBBIKM PCIICHHSA NPHKIIAHBIX 3a/1a4, aHAJIH3
HECOOCTBEHHbIX HHTErpaios. HecoGcTBenubie HMHTETpaJibl [10JIOKUTEJIbHBIX (bylll(l.ll’lﬁ, QQ)ﬂ)CKTHBHOCTH ux fi)yHKL"/lOHHpOBaHHﬂ, BBCICHUA 3aHATHIT B
HPHSHBK CXOAUMOCTH HECOOCTBEHHbBIX MHTETpalioB. LIKOJIAaX, TEXHHUYCCKHUX H npoQ)cccnoHansHux y‘{céHBIX
3aBC/ICHUAX,
Prerequisites: mathematical [Aims: demonstrate the concept of calculating a function with one variable and its application | Knowledge: laws and rules for computing improper integrals;
analysis (1), Differential to solving applied problems. Function theory, differentiation rules, definite and indefinite Abilities: integration of functions of independent variables of
Calculus Function of One  |integrals are shown. Methods of integration are considered. Examples of differentiation for  [any complexity (implicit, parametrically specified, complex
Variable solving applied problems, examples of integral calculations for calculating the length of an  |functions);
MS 1 (N)Classical Integral Calculus Post-r_equisites: FL!nctionaI arc, the volur_ne (_)f revolut_ion and the area of the surface of revolution are given. ) Skills: properties gf imp‘roper in}eg(als. )
Mathematical Function of One BD/E |ICFOV 30/0/30/55/12,5/22,5 | 3 analys!s, mathematical Comprehenswe introduction to the basic concepts of the theory of functions, which are the Competence:solvmg skills ?pphca‘lfms , analy5|s ofthe ) 20
Analysis Variable C |2211 analysis (1) main object of researlch. o . o ' N effectiveness of their operatlpn , the introduction of classes in
Contents: Improper integrals. Integrals of infinite functions. Limit of integration. Infinite schools, technical and vocational schools;
improper integrals. Formulas for computing improper integrals. Improper integrals of
positive functions. A test for convergence of improper integrals.
JKAJITIBI MOJAYJIBJEP / OBIIUE MOAYJIM / GENERAL MODULES (2-kypc, 4-cemectp)
MakcaTbl: DKOHOMHKA, KYKBIK, aHTHKOPPYITIHSIIBIK MOACHHET, SKOJIOTHS XKIHE TipIIiiK Binimi: cTyaenT noHai urepy 6apbIChIHIA KOFAMIBIK
Kayirnci3airi, kacinkepiik, FhUIBIMU 3epTTeyJIep IiCTepi canachiHla HHTErpalHsIaHFaH OHJIIPICTIH KbI3MET eTe/li 3aH/IbUIBIKTAPBIH, TAHY diCTepiMeH
GiniMAi KaIBINTACTHIPY. 9KOHOMHKAIBIK JKYHEHIH KbI3MET €Ty 3aHIBUIBIKTAPbIH;
Anam MeH TabHFaTTBIH Kayilci3 e3apa ic-KHMBUIBIHBIH, 9KOXKYiienep MeH GHocdepanbiy HApBIKTBIK YKOHOMHUKa CyObeKTiepinin G6ocexere KabineTti
oHiMALNIriHIH Heri3aepi. PecypcTap ibiH eKTeyIiliri KaF AailbIHIaFbl KOFAMHBIH (hakTopapbiH, MATEPHAIIBIK JKOHE NPOLECCYAIBIK KYKbIKTBIH
KACINKepIIiK KbI3MeTi, GU3HeC MeH YITThIK SKOHOMHKaHBIH Gacekere KabileTTiliriH apTThIpy. |e3apa apeKeT eTy MexaHH3MiH Oiei;
DKONOrHs XKHE ajiaM TiPLILTriHiH Kayinci3airi canachiHIaFsl KaTbIHACTAP/IBI PETTEY. Binikriniri: ansiaran 6inimaepai emip 6oiisl ic xy3inae
MpepexBusuTTEpP: KazakcTanbiK KyKbIKTBI, CyOBEKTINIEpIiH MiHACTTEpi MeH KemintikTepin Oiy, aneymertik  |konanyasl 6ineai. OKuranap MeH opeKeTTepi KYKbIKTBIK
KasakcTaHHbIH Ka3ipri MPOrpecTi KAMTaMachl3 €Ty YIIIiH KOFaMJIbIK KaThIHACTap/Ibl MEMJICKETTIK peTTey i 6iy sKoHe |peTTey TypFbIChIHAH TaIayFa, HOPMATHBTIK KYKBIKTBIK
KM 3 (I') Oneymerrix| IKoskyiie xKoHe XKBIV/ [EK 0/0/60/0/55/12.5/22.5 | 4 3aman Tapuxbl, unocodus |caxray. FrinbiMu 3epTTeynep oficTepin KoiaaHy. axTinepi Oepisren op TYpiIi KYKbIK cananapbiHa GainanbicTh!
JTHUKAJIBIK 1aMy | KYKBIK KK (2109 ! ’ IMocTpekBH3NTTEP: Ma3smyHbI: DKOHOMHKA KOFaM oMipiHiH chepacsl peTiHae. DKOHOMHKA HEri3AepiHiH MoHi. | Aypbic KOIaHyFa, 9p TYPIi KYKbIK cananapbl O0HbIHIIA

OJIeyMEHTTaHy )KOHE
cascarTany, Abaiitany

TyThIHY OHIIPICTIH alFbl IAPThI peTiHae. OHAipicTiH Herisri hakTopiapsl: eHOEK, Kep,
KarnTas )oHe Kocinkeplik Kabinerrinik. MeHMIiK 9KOHOMHKAIBIK JKHE KYKBIKTBIK
KaTeropus perinjie. DKOHOMUKaHbI KYKBIKTHIK pertey. Harypaiisi mapyamsuibik. Tayapist
eHtipic. AKia MoHi MeH Kpi3MeTTepi. Hapbik MoHi jkoHe Typriepi. Baceke: yFbIMBI MeH
Typuiepi. CypaHsIC IleH ychiHbIC 3aHuapbl. Kacinkepiik MoHi. KocinkepikTiH yibIMAIBIK -
KYKBIKTBIK (hopmaapbl. OHpMa HIbIFBIHAAPBIHBIH KYPBUIBIMBI MEH KJIACCH(UKALHACHL.
Byxrantepiiik xoHe 3KOHOMUKaNBIK naiia. Kocinkepirik kanmran. ®U3MKaIbIK KOHE
MOpAJIIBIK TO3Ybl. AMOpTH3aIMs. MHBECTHIIMS OHIPICTIK KOpIap/Ibl KapyKbLIAHIBIPY KO3i
periHze.

OKHFAIIBIK €CeNTep/Ii MIeNTy Ke3iH/Ie aHATNTHKAIIBIK
TYKBIPBIMJIAP/Ibl KOJLIAHAIBI;

JlaFabIChI: TYPIi KYKBIKTBIK MOCesIesep, Ka3ipri 3aMaHIarbl
HOpMasap/s! KOJaHy OOMBIHINA MKIp Tamac Kyprisyre, Typii
KYIKaTTap/bl KYKBIKTBIK TAJIAYFa 1aFbUIAHA/IBL.

Kysiperriairi: kopmaran anemi sxoHe 6iim Oepysi 6yTin
Kylie peTin/e, STHONearoriKa Herisi petinae GpHiocousIIbIK
TYCiHy 9JlicHAMaChIH Urepises;




Lean: ®opMUPOBaHIE HHTETPHPOBAHHBIX 3HAHMI B 00/1aCTH YKOHOMHKH, IIPaBa,
AHTHKOPPYHIMOHHO#! KyIbTYpbI, YKOJIOTHH i O€30MaCHOCTH JKU3HEACATEIBHOCTH,
TPeIMPUHAMATENTECTBA, METOI0B HAYYHBIX Hcciea0BaHuit. OCHOBBI 6e301acHOro
B3aMMO/ICHCTBHS Y€TOBEKA U IIPHPOIBI, IPOLYKTHBHOCTH YKOCHCTEM H OHOC(EpBI.
TIpeanpuHMMaTenbeKas AeSTeNbHOCTh OOIECTBA B YCIOBUSIX OrPaHHYCHHBIX PECYPCOB,
MOBBIIIEHHE KOHKYPEHTOCIIOCOOHOCTH OM3HECa H HALMOHAILHOMN YKOHOMHKH.
PerymupoBanue OTHOIICHHIT B 06JIaCTH KOJIOTHH 1 6E30IaCHOCTH KH3HEACATEIBHOCTH

3HaHusA: 3aK0HBI PYHKIIHOHHPOBAHHS OOIIECTBEHHOTO
TPOM3BOJICTBA K METO/IbI O3HAHHS M 3aKOHOMEPHOCTH
(DYHKIHOHHPOBAHHS YKOHOMHIECKUX CHCTEM;

ocHOBHBIX nonoxernit Koncrurynun Pecriy6imkn Kasaxcras,
OCHOBHBIX MOJIOKEHHUIH ISHICTBYIOIIEr0 3aKOHOAATEIbCTBA

MpepexBusurpr: JenoBeKa. 3HaHHe Ka3aXCTAHCKOTO 3aKOHOIATEIbCTBA, 00S3aHHOCTEI! U TapaHTHil CyOBEKTOB, Ka3axcTana,MeXaHH3y B3auMOICHCTBIS MATEPHATLHOTO 1
CoBpemennas 3HAHHE ¥ COOIIOICHHE TOCYIAPCTBEHHOTO PEry/IMPOBAHNUS 00IECTBEHHBIX OTHOLICHHIT B HpOLECCyaTbHOTO NPaBa;
OM 3(I) ucropus Kasaxcrana, nessix obecrnedeHns 00IEeCTBEHHOTO nporpecca. [IpuMeHeHne HaydHBIX METO/0B VMeHHS: aHATH3HPOBATH (aKTOPbI KOHKYPEHTOCTIOCOBHOCTH
Moyib coumanbHo- oo/ ﬁ:f:cz;‘c)::m‘ru' HUCCIEN0BAHMS. CyOBEKTOB PBIHOYHOIT SKOHOMHKH, 3 (PEKTHBHOCTE (hOpM
STHHYECKOTO DKocHCTEMA H KB EP 0/0/60/0/55/12,5/22,5 COLU/I(::'IOFHS{ " : Conep:xanne: JXOHOMIKA KaK c(epa KH3HEACATETLHOCTH 00miecTBa. [TpeaveT 0CHOBEL COBCTBEHHOCTH, COLMAIBHO-OKOHOMHYECKOIi CUTYaLH B 18
pasBUTHS npaso 2109 B AGaeBmeH”e HKOHOMHKH. l_.[OTp56HOCTH Kak InpearocelIKa Mpou3BOACTBA. OCHOBHBIE d)ak'ropm pCCl'ly6ﬂHKC 10 OTpacsM, cd)epaM JIeATENBHOCTH 1
5 TPOM3BOJICTBA: TPYA, 3eMIIsl, KAIHTAJ U PEATPUHUMATENCKAS CIIOCOOHOCTb. PETHOHAM;IPOBOIHTE PACUETh] BAPHAHTOB S EKTHBHOTO
Co6CTBEHHOCTh KAK SKOHOMHUYECKAS U HOpUANYECKAs KaTeropus. l'lpaBoBoe perynmupoBaHue HCIONb30BAHUS (baK'l'OpOB [POU3BOJICTBA;
sKkoHOMHKH. HarypaisHoe Xo3siicTBo. ToBapHOe Mpon3BoACcTBO. CyIIHOCTh H QYHKIHH HaBbIKN: BeleHHE TUCKYCCHA 110 IPABOBBIM BOTIPOCAM, 110
nener. CymHOCTb PEANPUHUMATENECTBA. OpraHH3alHOHHO-TIPABOBEIE (HOPMBI BONPOCAM TP HOPM B COBJ HBIi TIEpHOS,
npeanpuHEMarenseTBa. Kiaccuuramus i cTpykTypa u3nepxek GpupMsl. Byxrantepckas [PaBOBOTO AHAIH3a PASTHYHEIX I0KYMEHTOB
9KOHOMHYECKas NIPUObLTE. [IpeanpuHiMaTenbeKuii Kamutan. GH3HIeCKuii 1 MOPaTBHBII KomnereHuusi: 3HaHus METOAOIOTHH (HIOCO(CKOro
H3HOC. AMO]’)TVBEUHS{, OCMBICJICHHS OKPYKAIOIIECTO MUpa 1 06pa3013am/m Kaxk
uCHOCTHOﬁ CHUCTEMbI, OCHOBBI 3THOTIICIarOrMKH;
Aim: Formation of integrated knowledge in the field of economics, law, anti-corruption Knowledge: the laws of the functioning of social production
culture, ecology and life safety, entrepreneurship, scientific research methods. Basics of safe |and methods of cognition and patterns of the functioning of
interaction of man and nature, productivity of ecosystems and biosphere. Entrepreneurial economic systems;the main provisions of the Constitution of
activities of the society in conditions of limited resources, increase of competitiveness of the Republic of Kazakhstan, the main provisions of the current
business and national economy. Regulation of relations in the field of ecology and safety of |legislation of Kazakhstan, the system of government bodies
human life. Knowledge of Kazakhstani law, obligations and guarantees of subjects, and the scope of their powers, the mechanism of interaction of
knowledge and observance of state regulation of public relations to ensure social progress. substantive and procedural law;
Prerequisites: Modern Application of scientific research methods. Abilities: analyze the factors of competitiveness of market
history of Kazakhstan, Content. The economy as a sphere of social life subject basics needs of the economy as a economy subjects, the effectiveness of ownership patterns, the
GM 3 (l‘)_ Phylosophy prerequisite for the production of basic factors of production:... labor, land, capital, and social and economic situation in the country by industry,
Socio-ethnic Ecosystem and GED/ EL 0/0/60/0/55/12,5/22,5 Poslrec!u_isites:_ sociolo_gy entrepreneurial ability Property as an economic and legal category of legal regulation of the  [business and regions; calculate options for the effective use of 18
development Law HSC 15109 and political science, Since |economy subsistence farming. Commodity production. The essence and function of money. |production factors;
module of Abai Essence and types of the market. Competition: the concept and types. The law of supply and [Skills: to use in practice knowledge for continuing education
demand. The essence of entrepreneurship. throughout life; legal analysis of various documents
Competence:knowledge of methodology of philosophical
understanding of the world and as an integrated system of
education , basics ethnopedagogics;
TISHAPAJIBIK MOAYJIBJIEP/ MEXJIUCHUIUIMHAPHBIE MOJYJI/ INTERDISCIPLINE MODULES
MpepexBu3uTTEp: Maxcatbi: JnpdepeHnmanIbK TeHAeyIepi menry aticTepin seprrey. bipinmi sxone exinmi [ Biximi: [inddepennumanipik TeraeyIep canachiHIarsl enimisie
6ip aitHpIMaIbI perTi KapamaiibiM aipdepeHIHaIbIK TeHACYIepIi MelTy dicTepi koHe meniMaepi ©OJIBIIT JKATKAH JKAHAIBIKTAP TypPalIbl TYCIHIrT G0ITybl Kepek;
DYHKLUMSHBIH Tycinaipy; anddepeHimanbik TeHIeyep uemiMaepinin 6ap 6omysl, dipereiimiri, HMxemaiairi: XKait inddepeHupnanipik TeHaeyiep KypehHbIH
quddepeHnmanbk kone | uremiMaepis 6acTanKkel MOHIEp MEH NapameTpiepre y3aikci3 Toyemniiri, ocsl mamanap Herisri oJiCTepiH KOJIIaHa/bL.
MHTErpaibIK ecenteynepi, |Goitbima memrimaepain auddepentmanianyst. JuddepeHuuanipik TeHaeyaepi Jarabicen: XKaii qudypepeHimanibik TeHIeyIep KypChiHbIH
KeI aifHbIMaTbl TepOeicTep TeOPUSCHIH/A, ABTOMATThI GacKapy TEOPHSCHIH/IA KOJIAaHy MbICAIIaphl Heri3ri oficTepin MeHrepesi.
(DYHKIMSAHBIH Kearipizeni Kysiperriairi: moHIK, MCHXONOTHAIBIK-IEJarOTHKANBIK JKOHE
M2 @) s depeHmanIbK KoHe Masmynbi: Bipinmi perri qnddepennmansik Tereyiep. JuddepeHimanipik Terueynepre [oictemMenik GimimMaep sKkyiecin, HAKTbI AeyMETTiK-
METEMHT_HKMB_‘K ) HMuddepenmmanast BIVTK DT 30/0/30/55/12,5/22,5 MHTErpalIbIk ecenteyiepi  [kesripinerin kapanaiibiv ecenrrep. Komm ece6i. MHTerpaniay /bt sleMeHTapIIbIK TeNIarOTUKAITBIK JKAFIai bl €CKEPE OTHIPBII KACiOH KbI3MeTTe 21
TOHACPIIH HETI3ACPI- K TCHACYICP 2209 IMocTpeKBH3HTTEP: dtictepi. ARHBIMAIBICH! @KBIPBITBUIATBIH TEHIEYIIED.. Al HBIMAIIBICH AXKBIPBITHIIATHIH TeopHsUIBIK OlmiMaepai Konaana any GimikTepi MeH

2

MaTeMaTHKAIBIK MOJIEIICY
dJticTepi, MaTeMaTHKaIbIK,
(usnka Tereyepi,
KOMILIEKC Taiiay

Teneynep. biprekrec Terneynep. biprexrec Terueyep. Tombik InphepeHImanIbK
Terzaeynep. Tonbik guddepeniuanipik Terueyep. MHrerpanipik kodeikin.
TTapamerprepai enrisy apkpuibl nddepeHrimanisl Terueyepai uenry axici. [Tapamerpuepsi
€HTi3y apKpLIbl AH(hepenimanp TerIeyiep/ ey djici.Jlarpamk Teraeynepi. Kiepo
Tewneynepi.Epexuie memrimzuepi,aykrenepi. JKoraprsl perri muddepeHimanibig Tereyiep.
Ksaaparysa uremisierin terueysep typiepi. Ko eceGiHiH 60iTybl oHE JKaFbI3/IBIFbI
Typaibl Teopema. Chi3bIKTbI A pepeHHaibik TEHICY/IiH KaIIbl TEOPHSCHL.

JaFAUTAPBIH MEHIEPY, MeIarorThIH KACiON mapbI3blH YFbIHY
KaJIBINTACTBIPBUIAIBL;




MM 2 (I') OcHoBbl

IpepexkBU3NTHI:

i depeHnmanbabie 1
MHTErpaJIbHbIE UCUHUCIICHUS,
(DyHKIMM O/1HOM

eas: Lens: n3yauTs MeTOB! pemeHus An(epeHINATbHEIX YP i. MeTozpl |

: pemaet npocThle U PpeHIaTbHbIC yPaBHEHUS i

mpOCTHIX AU epeHINATBHBIX YPABHEHHIT IEPBOTO H BTOPOTO HOPSIAKA K HHTEPIPETALIHs
PpeLIeHHIT; CylIeCTBOBAHHE, CIMHCTBEHHOCTb pelieHHil M hepeHInaTbHbIX ypaBHEHHH,
HENPEphIBHAS 3aBHCHMOCTD PELICHNH OT HAa4alIbHBIX 3HAYCHHUIT M TApaMeTpOB,

HepeMeHHOH nudepeHimpoBanne peleHHii o STHM BemuunHaM. [IpHBeIeHbI IPUMEPBI HCTIOJIb30BAHMS
muddep JIbHBIE K (b depeHUHATBHBIX YT if B TeOpHH KoIeOaHuii, B TCOPHH aBTOMATHIECKOTO
MHTErpajibHble HCUUCIIEHUs |yTpaBIIeHHs.

yHKIMI MHOTHX C bdepenumanbube yp 1-ro nopsika. 3axauu, IPOBOILKE K

s depentmanbubivM ypapaenusM. 3aiada Koum. DiiemMenTapHble METO/Ibl HHTEIPHPOBAHHS.

CHCTEMBI ypaBHEHHIH | -, 2-ro mopsiaka;
‘YMeHHs1: MCIIOJIb3yeT OCHOBHBIE METOJIbI Kypca
OOBIKHOBEHHBIX IU((epeHIHATBHEIX Y[ i

HaBBbIKH: OCHOBHBIMH METOJIaMH KypPca OOBIKHOBEHHBIX

b
bdepenumanbHbIX yp

Komnerenuus: BIajeTh CHCTEMOH IPEAMETHBIX, IICHXOIOr0-

MEIarornIeCKNX U METOIUYECKHX 3HAHUH, yMEHHAMH H

MATCMATHICCKIX ﬂ”(p(pepeﬂu“a“hﬂ E):[/KB DU 30/0/30/55/12‘5/22_5 TIEPEMEHHBIX HaBbIKAMH n]’)ﬁMCHfHHﬂ TECOPETHICCKHUX 3HaHWI B 21
bl€ ypaBHEHHs 2209 l'lochemmzuTm: METOAbI YPaBHeHMﬂ C pa3sACICHHBIMU U C PA3ACIAOIIMMHUCS IIEPEMEHHBIMH. OLlHOpOLlele Hpoq)CCCHOHaI[BHOH ACATEIIBHOCTH C YY€TOM KOHKPETHBIX
Auompnun-2 MaTeMaTHYecKOro yp Juddep YpaBHEHHs B HOJIHBIX Auddepentuanax. MHTerpupylomuii | counansHo-ne1aroruieckux yCIoBUi, 0CO3HABaTh
MOJECIIMPOBAHUA, YPABHCHUSA | MHOKHUTEIb. Hud)(bepeﬂunaubﬂble YPaBHEHHUs HE PA3PEUICHHBIE OTHOCUTEIILHO llpOldSBOLlHOl‘"L Hpoq)CCCHOHaHBHBIﬁ JOJIT Tiegarora
MaremaTHueckoi Gpusukn, [Merox BBeaenue mapamerpa. Ypasuenus Jlarpamka u Kiepo. Ocoble perenus, 0coobie
KOMIIICKCHBIH aHAIH3. Touky. JInddepenunaibabie ypaBHeHHs BICIINX nopsiakoB. JInneiinbie quddepennmanbabe
YPaBHEHMsI BHICLIMX 1OPsiKoB. CHCTeMbI U depeHIHanbHbIX ypaBHEHHI.
Prerequisites: differential [Aims: to study the methods of solving differential equations. Methods of solving first and Knowledge: solving first-order, second-order equations and
and integral calculi, second order ordinary differential equations and interpretation of solutions; existence, systems of equations;
functions of one variable,  |uniqueness of solutions of differential equations, continuous dependence of solutions on Abilities: basic methods of ordinary differential equations;
differential and integral initial values and parameters, differentiation of solutions by these quantities. Examples of the [Skills: application of basic methods of ordinary differential
calculi of functions of use of differential equations in the theory of vibrations, in the theory of automatic control are [equations.
. several variables given Competence:subject to own system , psycho-pedagogical and
IM 2 (I') Functional . . Post-requisites: methods ~[Contents: Differential equations of the first order. Problems that lead to differential methodological knowledge , skills and proficiency in the use
Fundamentals of Differential BDIE |DE 30/0/30/55/12,5/22,5 of mathematical modeling, |equations. The Cauchy problem. Elementary methods of integration. Equations with of theoretical knowledge in their professional activitiesto the | 21
Mathematical Equations C 2209 equations of mathematical ~[separated and with separated variables. Homogeneous equations. Differential equations in |specific socio-educational conditions to realize the
Disciplines-2 physics, complex analysis. |complete differentials. Integrating factor. Differential equations are not resolved with respect [professional duty of the teacher
to the derivative. Method of introducing a parameter. The Lagrange and Clairaut equations.
Special solutions, singular points. Differential equations of higher orders. Linear differential
equations of higher orders. Systems of differential equations.
IpepexBuzuTTep: Makcatel: Beccens mdphepeHnmanibK TeHACYiHiH KaHOHIBIK memiMaepi petinae opeker | Bimimi: 1-,2- perti xait audppeHtmanipik TeHaeyIep/i KoHe
6ip aifHbIMAIBI eTeTiH (PyHKUMSIAP KENICHIH KOHE 0JIap/IbIH KaCHEeTTEPiH 3epTTey; TOJNKBIHAAPABIH Tapalybl |TeHieyiep KyHeciH merei.
(byHKUMAHBIH TypaJibl eCenTepli, CTaTHCTHKAIIBIK NTOTEHIMAJIAp Typaibl €CenTep/li, CurHaiiap/s erey  |Mkemainiri: Kaii quddepeHumanipik TeHueyep KypehHbIH
uddepeHnmanibik kKoHe | Typaisl ecentepii, LWHIMHAPIIK 00beKTiIep/Aeri KbLTy OTKI3rIITIK ecenTepid kaHe T. 6. Herisri oJiCTepiH KoJIIaHa/IbL.
MHTErpaIbIK ecenteynepi, |memyne beccens ynxuuscen kongana 6imy. Masmynbr: Bipinui perri nuddepenmmanbik [ Jarasiest:  JKail audpepeHumnanyisk Teraeyep KypehHbIH
Ko aiiHbIMaJIbl Teraeynep.. JJuddeperimanapik TeHaeyIepre KeaTipineTin Kapamnaiibiv ecentep. Komu Heri3ri oicTepin MeHrepesi.
YHKIMSAHBIH ecebi. MHTerpanayabIH d1eMeHTapIIbIK 91icTepi. AHHBIMANIBICH KbIPBITBUIATHIH Kysiperriairi: 3eprreyain ’aHa FUIBIMH aIlapaThIH XKacay,
M 2 (I quddepeHnmanibk kKoHe | Teraeynep.. AfiHbIMAIBICh KBIPLITLIATBIH TeHaeyep. biprekrec Tenaeynep.biprexkrec TCUXOJIOTHSUIBIK-II€1ar OTHKAIBIK 3€PTTEY/IiH opTypili
MaTeMaTHKAIbIK Beccelnb BF MHTErpaIbIK ecenteynepi | teraeynep. Tonbik anddepenunanipik renaeyiep. Tonbk anddepeHiumanipik TeHaeyiep. ozticTepiH KOIaHy, FRUIBIMH-3€PTTEY KYMBICBIH YHBIMIACTBIPY
MoHepIIiH Herizaepi- | dyHKimsch BIVTK 2209 30/0/30/55/12,5/22,5 IMocTpeKBH3HTTEP: Hurerpanapix kebeirkim. [Tapamerpaepi enrisy apkbuibl nuddepenumanipl TeHaeynepai  |xoHe Kyprizyse KolIaHbUIazb; a
MareMaTHKaIbIK MoJiesiey  |mernry azici. ITapamerpnepai enrisy apkbuibl qudydepeHnmanipl Tenaeyaepai meury
ajtictepi, MatemarnkanblK  [oxici.Jlarpamk Tenneynepi. Knepo tenneynepi.Epexiue memivaepi,nykrenepi. JXoraprst
(usnka Tereyepi, perri quddepennmanapin Tenaeynep. Kpanparyna meminerin tenaeynep typnepi. Ko
KOMIIIEKC Tanjay ecebiniH 601ybl JKOHE JKAFBI3ABIFBI Typaibl Teopema. ChI3bIKTbI A (GepeHInanIbIK
TEH/ICY/IiH KaIIbl TCOPHSCHL.
"pepeKB“J“Tbl: ueJ'll:Z H3YYHUTh KOMIUICKC (l)y'HKL[Hi/'I, BBICTYNAOIIHX KAHOHHYCCKUMH PEIICHUAMH 3HaHuA: peacT npocThie ;ll/lcbcbpeﬂul/laﬂbele YpaBHECHHUSA U
JmddepeHIaibHbIe H JuddepenimanbHoro ypasHenus beccens, u MX cCBOHCTBa; 3a/1aui PacpOCTPaHEHHUs BOJIH,  CHCTEMbI ypaBHEeHHit 1 -, 2-ro mopsika;
HMHTErpaJibHbIC HCYHUCIICHUS, |3a/1a4M CTATUCTHYECKHUX IMOTCHIIHAJIOB, 3a/1a491 06})3601‘!(" CHUT'HAJIOB, 3a/1a4Hi VYmenusi: HCIOJIB3YET OCHOBHBIE METO/IbI Kypca
dyHKIMH OTHOM TEIUIONPOBOHOCTH B IHIIMHAPUIECKHX 00BEKTaxX  Ap. 6. yMeTh MOIb30BaThes GyHKIHei 0OBIKHOBEHHBIX An((epeHInanbHbL i
nepeMeHHoﬁ Becceunst TIpH PELICHUH. HaBbIKH: OCHOBHBIMH METOJIaMH Kypca DGHKHOBeHHHX
Jmddep JIbHBIE H C bdepenunansubie 1-ro mopsizka. 3axaqu, IPOBOLIIIIE K (depeHumanbHbIX yp i
MM 2 (I') OcHoBbI B MHTErpajibHbIe HCYHCIIEHUS bdepeHunatbHBIM yp 3anaya Komru. DneMeHTapHbIe METO/IbI HHTErPUPOBaHUA. | KomneTenuus: yMenus paspabaTbiBaTh HaydHbIil annapar
MaTeMaTHYeCKUX Oynkims beccenst |BJI/KB 2209 30/0/30/55/12,5/22,5 yHKIMIT MHOTHX YpaBHEHHS C Pa3AEICHHBIME U C Pa3e MIOLMMICS nepeMeHHbIMA. OTHOPOJHbIC MCCJIEIOBAHMS, TIPUMEHSTh PA3IMYHbIE METO/IBI ICHXOJIOTO- 21

JIMCIMILIMH-2

NepeMEHHbIX
IMocTpeKBU3UTBI: METOIbI
MaTeMaTH4eCKOro
MOJIETTHPOBAHHS, yPABHEHHUS
MaTeMaTHYeCKOH (GH3HKH,
KOMIIEKCHBIIT aHANN3.

yp Juddep ypaBHeHHs B OHBIX Audepenuuanax. Muterpupyrommit
MHOXKHTeNb. JInddepennnanbabie ypaBHeHNHs HE Pa3pelieHHbIe OTHOCHTEBHO MPOM3BOIHOM.
Merton BBesenue napamerpa. Ypasuenus Jlarpanska u Kiepo. OcoGble peiuenus, 0ocobbie
Touku. JlndpepeHunaibHbie ypaBHEH s BBICIIMX MOPsAKOB. Jluneiinbie nuddepenumanbhbie
YPaBHEHHUs BHICIIMX T0PsaKoB. CucTeMbl Au(hepeHIHanbHbIX yPABHEHHIT.

TIEJarorn4eCKux UCCICI0BAHNH, OPraHU30BbIBATE U
TPOBOJINTH HAYYHO-HCCIIE/IOBATEIIBCKYIO PaboTy;




IM 2 (') Functional

Prerequisites: differential
and integral calculus,
functions of one variable,
differential and integral
calculi of functions of
several variables

Aims:to study the complex of functions acting as canonical solutions of Bessel's differential
equation and their properties; problems of wave propagation, problems of statistical
potentials, problems of signal processing, problems of thermal conductivity in cylindrical
objects, etc. b. be able to use the Bessel function in solving.

Contents: Differential equations of the first order. Problems that lead to differential
equations. The Cauchy problem. Elementary methods of integration. Equations with

Knowledge: solving first-order, second-order equations and
systems of equations;

Abilities: basic methods of ordinary differential equations;
Skills: application of basic methods of ordinary differential
equations.

Competence:the ability to develop scientific research

Fundamentals of i BD/E |BF Post-requisites: methods [separated and with separated variables. Homogeneous equations. Differential equations in apparatus , applying various methods of psychological and
Mathematical Bessel Function c 2209 30/0/30/55/12,5/22,5 of mathematical modeling, |complete differentials. Integrating factor. Differential equations are not resolved with respect |pedagogical research, organize and carry out research work; 2
Disciplines-2 equations of mathematical |to the derivative. Method of introducing a parameter. The Lagrange and Clairaut equations.
physics, complex analysis. [Special solutions, singular points. Differential equations of higher orders. Linear differential
equations of higher orders. Systems of differential equations.
MAMAH/IBIK MOAVJIBAEPI /MOAYJIM CHELUAJIBHOCTHW/ SPECIALITY MODULES
IpepexBH3HTTEP: MaxcaThbl: Kol aifHbIMaILICh! 0ap (DyHKLMSANAH, COHIal-aK KypeJli JKOHe HaKThl Binimi: canipIK Karapyiap TeOpHsACHIHBIH HETi3ri yrbIM/Iaphl
matematukaibik Tanzay (I), |OGepiarennepaen nepbec TybIHABLIAPABI TaOyFa yiipety. BipHenie aitHbIMabICEL Gap MeH (opMyIaiaphl; KI ecelli HHTerpaiap/ibl ecentey
marematukaibik Tanjay (II) [yskuusneiy nuddepenuuanst, OpTypii perti 1epOec TybIHIbLIAP/IbI KIHE OJIAPIbIH onicrepin yipenesi.
IMocTpekBH3NTTEP: s depentmaniapsin Tady. Haxrel ecen Gepinren GpyHKIMsHbIH TybIHABICHIH Ta0y. bipueure | Mkemaiiri: @ypbe KaTapblHbIH ecebiH 1mielry, oc ecenep
MaTeMaTHKAJIbIK JIOTHKA aiinbiManbickl O0ap Gyukiumsra apuatran Teitnop GopMyIackl, OHbIH YKCTPEMYMBbI JKoHE T. 6. | TEOPHSCHIH, €Cell IBIFapy/IbIH Heri3ri oicTepin MeHrepesi
JKOHE JTHCKPETTi Ma3smynsi: Karapnap. Canzsik Katapiap. AybIcriaibl TaHOamb! Katapiap. Jlopexkerik Jlarabicer: Exi eceii, yin eceni narerpaiiap/isl ecenteii
MM 1 (T) MaTeMaTuKa, KalTa‘pm.lp..Ken aiinbivMansl GyHKumsap. Ko aifHbIMalb! (yHKIMSIAP/IBIH 1IETi MEH Kysiperrimiri: GeifiHaik OKbITY1aFbl MaTEMaTHKAHBI
BIKTHMAJIZILIKTAP TEOPUACH | y3imiccisairi. [lepOec TybiHmblap MeH nuddepentmaniap. bareiT GoibIHIIA TyBIHIEI. OKBITY/IBIH TEOPHAIIBIK HETi3/Iepi MeH dficTepin Gimyre
Krnaccukanbik MareMaTuKaibIK MT(l11) . N . . . R
MATEMATHKATBIK Tanaylll BIUTK 2912 30/0/30/55/12,5/22,5 T'pamuent. Ken al;lHLIMaI[bl byHKIWMS 3KCTpCMy'MLI..EKI eceni MHTchaJT. Exi ccc{n ) ) KOJIIaHBLIAIBI; 3
HHTETpalllap/ia aHHBIMAJIBIHBI ayBICTRIPY. Yur ecemi HHTETpall. ElpIHLUI JKOHEC CKIHIU1 TCKT1
Tamay KHUCBIK CBI3BIKTBI HHTECTpajaap.
Cxaisip epictep. OpToHOpMasaHFaH xyiie Goitbiama Oypbe Katapbl. Dypbe KaTapbIHbIH
JiepOec KOChIHBICHL. TPUrOHOMETPHAIBIK Kyiieneri @ypbe Kataphl. Dyphe HHTETPaIbI.
Dypre popMynack!.
l'lpepelcsmm‘u: ueﬂbj LICJ'IL TpeaAMETa: HAy4YHTh HAXOAUTh HE3aBUCHMBIC IIPOU3BOJAHBIC OT CI)y'HK].[PIPI co 3nanusi:OCHOBHBIE TIOHATHS 1 fi)OpMyﬂl:I TEOPHH YHCJIOBBIX
MaTeMaTHYeCKHi aHaJIN3 (I), MHOTHMH IEPEMCHHBIMH, @ TAKIKE OT CJIIOKHBIX M BEIICCTBCHHBIX JTaHHBIX. PAIOB; METO/IbI BEIYHCIICHUS MHOKECCTBCHHBIX HHTETPAJIOB.
maremaruyeckuii anamms (I1) | Indpepennmposanme GyHKIMH HECKONBKIX TIEPEMEHHBIX, HAXOKICHHE YaCTHBIX Ymenusi: perenne 3a1au pajga ®ypbe, Biageer Teopueit 3a1au
Moctpexsusursr: TPOM3BO/IHBIX PA3HBIX TIOPSIKOB M MX AU depenimanos. HaxoxaeHne Npou3BoIHOM 0C, OCHOBHBIMHU METOJIaMHU PEILEHHS 33184
MaTeMaTuyecKas JIOTuKa u '33,‘]3HHO!7[ q)yHKLH/WI. d)()pMyJ'la Teﬁﬂ()pa piub s Cl)yHKLU/H/I HECKOJIbKHX TEPEMEHHBIX, €€ HaBbIKH: BBIUHCIISIET HBOﬁHble, Tp()ﬁHl:le HHTETpallbl
JIUCKPETHAsA MaTeMaTHKa, SKCTPEMYMBI U T.JI. 6. Komne TeHIHs: 3HAHUS TEOPETUYECKHUX OCHOB U METO/1bI
MC 1 TEOpHUst BEPOSTHOCTEH Conep:xanne: Psiipl. Uncnosbie psjibl. 3HakonepeMennbie psjbl. CTeneHHbIe Psbl. MpEenoJaBaHus MATEMATHKU B YCIOBUSIX MTPOQHIBHOTO
(F)Knaccnqeckviﬁ Maremarndeckuit BIUKB MA(III) 30/0/30/55/12,5/22,5 DYHKIMK MHOTUX NepeMeHHbIX. [Ipenien u HenpephIBHOCTH (GYHKIMH MHOTHX HEPEMEHHBIX. |00ydeHus; 3
MaTeMaTH4ecKHit anamms 111 2212 Yacrtuble npoussoausie u anddepentmanst. [Iponssoanas no Hanpasnenuio. I'paauent.
aHam3 OkcrpeMyM (yHKIMHM MHOTHX NEpeMEHHBIX. JIByKpaTHbIe HHTETrpaibl. 3aMeHa ePEMEHHBIX B
JIBYKpaTHBIX MHTerpanax. Tpoiinbie nuterpaisl. KpuBonuneiinbie HHTErpaibl HEPBOTo 1
BTOPOTO MOPSIKA.
Cxanspubie nojist. Pag ®ypbe o opToHOpMHPOBaHHO# cucTeme. YacTHas cymma psfa
Dypoe. Psan Dypbe no tpuronomerpuueckoit cucreme. Murerpan ®ypne. dopmyna Oypee.
Prerequisites: Aims: to teach how to find independent derivatives from a function with many variables, as | Knowledge of the basic concepts, definitions and formulas of
mathematical analysis (I),  [well as from complex and real data. Differentiation of a function with several variables, the theory of numerical series, methods of calculating multiple
mathematical analysis (I) ~ [finding partial derivatives of different orders and their differentials. Finding the derivative of |integrals;
Post-requisites: a given function. Taylor's formula for a function with several variables, its extrema, etc. b. Abilities: the basic methods of solving problems.
mathematics and discrete | Contents: Rows. Numerical series. Alternating series. Power series. Functions of many Skills: Calculation of double integrals, triple integrals
mathematics, probability variables. Limit and continuity of a function of several variables. Private derivatives and Competence:knowledge of theoretical foundations and
MS 1 (INClassical Mathematical BDIE |MAQIII) theory differentials. Derivative direction. Gradient. Extremum of a function of several variables. methods of teaching mathematics in terms of school education;
Mathematical Analysis 111 c |12 30/0/30/55/12,5/22,5 Double integrals. Replacement of variables in double integrals. Triple Integrals. Curvilinear 3

Analysis

integrals of the first and second order.

Scalar fields. Fourier series with respect to an orthonormal system. The partial sum of the
Fourier series. Fourier series in the trigonometric system. The Fourier integral. The Fourier
formula.




MpepexBusurrep: bip
AiHBIMANb! (DYHKIMSICBIHBIH

MakcaThbl: KOl eJILIEeM/ €CenTey TY/KbIPBIMIAMAChIH KOHE OHBIH KOIaHOabl ecenrepai
LIeLIy/e KOJIAHBUIYBIH KOPCETY.
Kerm aifHbIMaiIb! QyHKIMS TYpaibl TYCiHIK KapacThIPbLIA/bI, €CENTeYiH HEerisri

Binimi: nHTCrpanask sxoHe b depeHInANIbIK ccenTeyiep
apKbLIBI TYpHi ecentepai,Pypbe aiciMen ecenTepai memryai
Jie Oineni. JIaFabIChI: HAKTHI
TEHJIeyJIep MeH XKYHelep/i ey, 3eprrey KesiHie ochl alran
OGislimaepin KosiaHa/b.

MM 1 (I') Ko aifHbIMasI mddepeHImanIbK Teopemanapsl, pyHKUMsIapAbH auddepenimansia Tady, GipHeme aiHbIMATBICE Oap h -
. . . . . MKEM}]I CaH/BIK KaTapJiap, MCHIIIKTI €MEC HHTErpanaap,
Knaccukanbik (DYHKLMSTHBIH KAFD ecenteyi, Matematnkanblk | QyHKIHMSIAPBIH eCenTey diCTepi CHIaTTaFaH. Apanac koHe Kyp/eJli CHIIATTaFbl ecenTepai . .
BIUTK 30/0/30/55/12,5/22,5 . L . mapamMeTpre Toyelii HHTerpaIiap bl MEHIepesi. 3
MAaTeMaTHKAJIBIK nddepentmans E 2212 Tanzuay 2 MIeIy/IiH MbICAIIapbl KenTipineai (HakTel eceM Typae Oepinren yHKImsIap); . L .
. . . . Ky3ipeTTifiri: ncuxo0rusibIK, NeJaroruKajbiK, IOHIK
Tanaay K ecenteyl HOCTpeKBMZ}HTTepZ JKapaTbUIBICTAHy IMOHACP1 MECH TEXHUKAChIH/AA €CCNTCYNICPAl KOIAAHY 3€PTTCICAL. . . .. .. .
. A JKoHe ojlicTeMelik Oinimaep MeH Kosanbanbl Ginikrepi
MaremaTukanbIK Tannay Masmynbl. Canjpbik Katapiap. OyHKIMANBIK Ti30eKkTep MeH Katapiap. Menuikcis . Lo
. HaKThl JKaF 1aii/1a 5Ky3ere achIpy JaF/bUIaphl Hrepiie/i;
3, DdynKunoHaIbIK Ty, (unterpanaap. Iapamerpien Toyemi unterpannap. ®ypoe Karapiapbi xone Oypne
TYPJIEHIpYJIEpi.
ue.l'lb} TI0Ka3aTh NMOHATHE MHOTOMEPHOTO pacyeTa v €ro UCIoJIb30BaHUE NPH PEIICHUA 3“2““5!1 YMEET peaTh pa3jIMIHbIC 3a/1a49H C IIOMOIIBIO
TIPUKIAAHBIX 3a1a4. PaCCMOTpCHO TIOHATHE l'by'HKLU/H/l MHOTI'UX IIEPEMCHHBIX, OTHCAaHbI HMHTCTPAIIbHBIX U HHd)d)CpCHuHaﬂLHHX BquHCHCHHﬁ,a TAKKC
OCHOBHBIE TEOPEMBI BBIYUCICHUS, HaX0XkAeHH auddepenimana GyHKIHii, criocobb 3agaun MeTogoM Dypse.
BBIYHUCIICHUSA quHKLIPlﬁ € HECKOJIBKHUMH IIEPEMCHHBIMH. HPI/IBC}Z{CHH TIPUMEPBI PEIICHHUA 3a1a9 Ymenusi: pemaTte KOHKPECTHBIC YPABHCHUSA U CHCTEMBI,
MpepexBusus: CMEIIIAHHOTO U CII0XKHOTO XapakTepa ((yHKIHH MPeJICTaBICHBI B KOHKPETHOI (opme); TIPUMEHSATD MOJTyYE€HHBIC 3HAHUS NIPU UCCIICAOBAHHH.
I[mj)d)cpcl—luuanbﬂbrﬁ I/IzyqaeTc;{ HUCMOJIb30BAHUC BBIYHCIICHUH B CCTCSTBOZHGHHH M TCXHHUKE. Hasbiku: BJIAJICET YUCIIOBBIMH Psi/IaMH, HENEPUOANIECKUMHU
MC 1 Tnddepermmans pacser (yRKI 0HOH Cn)]epjlcanue. IImbzbepeuuupyemocuu dynkumii. Yenosus Komu-Pumana. MHTEerpalaMi, HHTErpajlaMH, 3aBHCHMBIMH OT [TapaMeTpa.
(T)Knaccuueckuit [ — EIUKB DIFMP 20/0/30/55/125/22.5 P— JInneiinas gynkuus. JIpoduo-nuneiinas gpynkuus. Crenennas GpyHKius. IKCIOHEHTA. KomnereHIusi: HaBBIKK peaTu3alin ncnxonornqcckmﬁ 3
MATEMATHIECKH (byHKIIMN MHOTHX 2212 y , MATEMATHUECKHi aHATH 2. gorapHQJMn-iecxaﬂ dynkuus. Tpuronomerpuyeckue pyHKuum KOMHJ'[SKCUO]‘? NEPEMEHHOT0. |e1arornyecKmx, l'lp‘{‘:]_'lMcTHbIX Hu MSTO}:(PI‘!CCKHX 3HaHUH 1
AHATN3 TIePEMEHHBIX HDCTpeKBPB"Tbl: aneueneune l/lllTera}]?;(OT lbyllKLlHH KOMHHSK(;!O]'O nepemelmorg, ero CVBOII;IICTBZL TIPUKJIAIHBIX YMCHHH B KOHKPETHOH CUTYallnH;
Maremarisecknii asamn 3, [1HTerpanbhas reopema Ko u e cnenctsia. Teopewa o neprooGpastoit. Hirrerparsitas
(hyHKIMONATE L aRamis. dopmyna Komm. Hymu auannmqecxo? dyHKUIMH. I/Isfnuposauume 0co0bIe TOUKU (yHKIHH
KOMILIEKCHOTO nepemenHoro. Psix Teiiiopa ¢yHKumii KOMILIEKCHOrO nepeMeHHOro. Psiibt
Jlopana. Bordetsr.
Aim: to show the concept of multidimensional calculation and its use in solving applied . -
P P L . . 9 app Knowledge: - basic definitions and concepts of the theory of a
problems. The concept of a multivariable function is considered, the basic theorems of N .
. - . . X . : . function of a complex variable.
calculation, finding the differential of functions, methods of calculating functions with o . .
. 5 . ] . . . Abilities:- perform actions on complex numbers; to determine
Prerequisites: Differential |several variables are described. Examples of solving problems of a mixed and complex nature Lo . ) X _
3 . . X . e N Lo ) whether the function is analytic; to differentiate and integrate
calculation of a function of |are given (functions presented in a specific form); The use of calculations in natural sciences . 3 R
. . . . . . . the analytic functions of a complex variable; find
MS 1 (INClassical Differential BDIE |DcEm one variable, mathematical |and technology is studied. decompositions of elementary functions in the Taylor and
Mathematical Calculus Function 30/0/30/55/12,5/22,5 analysis 2. Contents: Differentiability of functions. The Cauchy-Riemann conditions. Linear function. - 3
. . C |v2212 - . . . . L s . . R Laurent series.
Analysis of Many Variables Post-requisites: Fractional-linear function. Power function. Exhibitor. Logarithmic function. Trigonometric . © . . . .
. . . . L . . . Skills: technique of working with complex numbers; technique
Mathematical analysis 3, functions of a complex variable. Definition of the integral of a function of a complex variable, . . ) .
N . . X N ; . . of working with functions of a complex variable.
functional analysis. its properties. The Cauchy integral theorem and its corollaries. The primitive theorem. The . ) ! .
. ) . . . 5 Competence:implementation skills of psychological,
Cauchy integral formula. Zeros of analytic function. Isolated singular points of a function of a ) . :
- . . . s pedagogical , methodological and substantive knowledge and
complex variable. Taylor series of functions of a complex variable. Laurent's series. ? . . L
. practical skills in a particular situation;
Deductions.
MpepexBusutTep: Mexten [MakeaThl: oneMenTap Matematuka 6onimaepin Tepenaerin okpity. Ecentep keneci Binimi:- OyTin sxone Genmek canaap, HaKThl CaHap, KybIKTAI
GarjapamMachl,ananuTuKa  |Gestimaep GobIHIIA TAKbUIAHAIBI: ODHEKTEP/ TYPICHIPY, TEHASYIep MEH TEHCI3AIKTEP/IiH |ecenTey, KOMIUIEKC CaH/ap, Jopexe xkoue TyOip, cannap xoHe
BIK F€OMETPHs OpTYpIi Typiepi, GyHKUUSHBI 3epTTey, TPHrOHOMETpHs, HbI0TOH GHHOMBI, MOTIHAIK anreOpasbIK TYPICHIIpYIep, TPAHLECHACHTTI OPHEKTEP,
IMocTpekBH3NTTEpP: ecenrep. DIeMEHTap MATEMATHKAHbIH KOCBIMIIATAPBIH KOCA allFaH/Ia, Ka3ipri dneMeHTap MpOrpeccHsiIap, TeHCI3AIKTepl JoMeaey TeOPUsIIapbIHBIH
TUTAHHMETPHSAIIBIK €CENTEP/Ii | MaTeMATHKaHbl IaAMBITY/IbIH ©3€KTi GarbITTapbiHa Taay Kyprisinesi. HETi3ri yFeIMaapbiu Ginesi;
HIery MPaKTUKYMBI, Masmynbl: Oynkims xkoHe oxapabiH rpaduxrtepi. Hakrer cannap. XKybikran ecentey. HMxemaiairi: Ecenrepai menry aroputmaepin Kypa 6inyre
CTEPEOMETPHSIIBIK, Kommexc cannap. {opesxe xoHe Ty6ip. Canmap xoHe anreOpaisik TyprieHaipynep. byrin Kabinerrti Gonazpl;
MM 3 (1) ecenTepai menry sKkoHe Gemrex canap. XKaii xoHe OHIBIK GommekTep, onapra apupMeTHKAIBIK aMangap Jlarabicbl: MaTeMaTHKaIaFbl KaIIbl 3aH1apAbIH Ma3MYHBIH
M MﬂTCMaTHKaﬂb]K KIUT MESI’IP TIPAKTHUKYMBI, KoJiany. HCPH,E(TBI OHJBIK 69!'H.IJEKTCP. PauuoHaﬂ canjap. I/lppauuoﬂan canjap. HaKTbl JKaH-)KaKThl allia/ibl,0HbI €CCIITEP LIbIFapyaa THiM}'[i KoJ1J1aHa/1bl
areMaTuKa XoHe . P P . .. .
FeOMETDIS eCeIITepiN ecenrepi weury K |17 0/0/75/60/15/30 MaTeMaTHKaHbl OKBITY/IbIH  [canzap Tyciniri. Kommnexc cannap tyciniri. Kommieke cannapra apudmernkansik avangap | Kysiperriniri: noHaik, ICHX0MOrMAIBIK-TI€[arorMKaIbIK JKOHE 14
P P TPaKTHKYMBI TEOPHSCH MEH dflicTeMeci; |Konmany. PyHKUMSHBIH TAHOATYPAKTHUIBIK aPAIBIKTAphl XkaHe TyOipi. @yHKums rpadurin anictemenik Gimimaep xKyieciH, HAKTBI AEYMETTiK-

Ny NPaKTUKYMbI

Maremarika Tapuxbl KOHE
QIiCHAMACKL.

reoMeTpusNbIK Typrenaipy. Tencisaixrepai nonenney. Ilporpeccusnap. TpancueHaeHTTi
epuekTep. Kepcerkimrik epaekrepi Tenbe-TeH TypaeHaipy. Jlorapudmaix epaextepai
TenOe-TeH Typaenaipy. Herisri TpuroHoMeTpusiibiK (pyHKIMAIAP aHBIKTAMACHL.

TEIarorNKabIK KaFIai Ik €CKEPEe OTHIPHIN KACION KbI3METTE
TeopHsUIBIK OlmiMaepai Konaana any GimikTepi MeH
JaFIUTAPBIH MEHIePY, MearorThiH KOciOn napbI3biH YFeIHYAQ
urepineni;




MC 3 (I')
IIpaxtukym 1o

IIpakTikym o

IpepexBH3NTBI: MIKOTbHAST
HpOrpaMMa, aHATNTHIECKast
TEOMETPHS
IocTpekBU3MTHI:
HPAKTHKYM [0 PENIEHUIO
IJIAHUMETPUYECKHX 33124,
HPAKTHKYM [0 PENIEHUIO
CTEPEOMETPUYECKHUX 3a/1a4,

ean: yrmyGneHHOE NpenoaBaHKue Pas/ieoB HIEMEHTAPHO MATEMAaTHKH. 3a1adn
00CYKIAI0TCS B CIEAYIONINX Pas/ieaX: Npeodpa3oBaHys BRIPKCHHIT, PA3THUHbIC THITBI
YPaBHEHHMIi H HEPABEHCTB, H3yueHHe QYHKIHIT, TpUroHomeTpusi, 6uHOM HbIOTOHA, TEKCTOBBIE
3afaqn. [poBe/ieH aHaH3 COBPEMEHHBIX HANPABIICHHIT Pa3BUTHS COBPEMEHHOI
9IIEMEHTapHON MaTeMaTHKH, B TOM YHCIIE IPHIOKEHHUIE 2IEMEHTAPHOH MaTeMaTHKH.
Conep:kanue: HCIIOL3YIOTCS 3HAHUS M3ydaeMoit rucummuiubl): Kype npeanosnaraer
BO3MOYKHOCTb MCIIOJIb30BAHHS 3HAHMH M NPAKTHYECKHX HABBIKOB, [OJIy4EHHBIX 110 TEOPHH U
MeTo/IMKe 00yueH s MaTeMaTHKe B NPAKTHKE 00Y4eHHUs IIKOJILHUKOB, aHAIN3A, arebphl 1

3Hanus:- 3HacT OCHOBHBIC TIOHSATHS TCOPUI JOKA3aTEIIBCTB
LEIBIX ¥ APOOHBIX YHCEI, ACHCTBUTEIBHBIX YHCEI,
NPUOIIHKEHHBIX, KOMIUIGKCHBIX YHCEI, CTCIICHEl U KOPHEH,
4Hce U anrebpanyecKix nmpeodpa3oBaHuii, TPAHLEHICHTHBIX
BBIPXKCHHUH, IPOrPECCHil, HEPABEHCTB;

‘Ymenus: Gyzer cocobeH co31aBarh anropuTMBI PEIICHHS
3anau 3HaTh;

HaBBbIKH: BCECTOPOHHE PACKPhIBAET COAEPKAHHE OOIIMX

peleHuio 3azad peleHnio 1/ |PRMZ 0/0/75/60/15/30 TEOpHs U METOIMKA TEOMETPHH U JIp. 3aKOHOB MaTeMaTUKH, 3Q(GEKTHBHO HCIOIB3YET €ro Hpu 14
MaTeMaTHKH i MaTeMaTHIYeCKHX KB |2217 Hpero/iaBats MATeMATHKH; peLueHny 3a1a4
reOMETPHH 3a1a4 HUCTOPHS U METOJ10JIOTHsL KOMI’leTeHl.ll/ISIZ BJIAICTH CHCTEMO#t TIPEAMETHBIX, IICHXO0JIOrO-
MaTeMaTHKH. MECAAroru4eCKuX U METOAUYCCKUX SHHHI/lﬁ, YMCHUAMH U
HaBBIKaMH IPUMCHCHHSA TCOPETHICCKUX 3HaHWI B
lTqu)CCCHOHaIH:HOFl ACATEIIBHOCTH C YY€TOM KOHKPETHBIX
COLNHMAIBHO-TIEAArOrHYECKUX yCJ’lOBHﬁ, 0CO3HaBaTb
lTquJCCCHOHaJTBHBIFI JOJIT Tiegarora
Prerequisites: workshop on |Aims: in-depth teaching of elementary mathematics sections. Problems are discussed in the  [Knowledge: the basic mathematical models associated with
solving planimetric following sections: transformations of expressions, different types of equations and decision-making, to be guided by the various principles of
problems, workshop on inequalities, function study, trigonometry, Newton's binomial, word problems. Analysis of  [optimality used to overcome the uncertainties that arise in
solving stereometric current directions of development of modern elementary mathematics, including applications |problems.
problems, theory and of elementary mathematics, is carried out. Abilities: to understand the essence of optimality theorems in
MS 3 () Workshop on methodolc_ng of teaching ConFept_: the knf)wledge of the discipling unde_r study i_s usefj): The course assumes the game_t_heory, to acqui_re skills in solving problems in
. . mathematics; history and possibility of using knowledge and practical skills obtained in theory and methodology of conditions of uncertainty.
Workshop on Solving |Solving WSMP . A ) . y . . .
Tasks of Mathematics | Matematical PD/EC 2917 0/0/75/60/15/30 methodolc_;gy of teaching mathematics in the practice of teaching students, analysis, algebra and geometry, Skills: basic math_ematlcal models ) 14
and Geometry Problems mathemat.lc_s. etc. Competencz_e:subject to own sy_stem ) psych_o-_pedagoglcal and
Postrequisites: workshop methodological knowledge , skills and proficiency in the use
on solving planimetric of theoretical knowledge in their professional activities to the
problems, workshop on specific socio-educational conditions to realize the
solving stereometric professional duty of the teacher
problems
IpepexBu3nuTTep: Mekten |MaKeaThI:op TYPIli OMMMITHAIAIBIK JICHICHiIeri MaTeMaTHKa eCenTepiH MenTy/IiH Heri3ri Bimimi:- OyTin jkoHe Gerniek caHaap, HAKTBI CaHap, KYBIKTAIl
Ga}‘;[apnamacm,aﬂanuTnKan QﬂiCTCpi MCH QJZ[iCTCpiH 3EpTTCY. €cenTey, KOMIUICKC CaH1ap, I9pEKe KIHC TYGlp, CaHjap xoHe
BIK TEOMETPHS DJnieMeHTap MaTeMaTHKa, anrebpa xKaHe reOMeTPHsl, CAHAap TeOPHsChI, rpadTap TeopHsACh anreGpanbIK TYpPICHIpyIep, TPaHICHACHTTi OpHEKTep,
MocTpekBu3nTTEP: GoiibIHINA ONIMMITHANIATIBIK €CENTEpIi eIy XKaHe 3epTTey. Jlanenjey, NorHKabIK KIHEe TPOTPECCHsIIAp, TEHCI3IIKTeP/Ii INeey TeOpUsIapbIHBIH
TUTAHUMETPHUSIIBIK eCel’lTepﬂi KpHUTEpHATIBI Oﬁﬂay, }lnpnxne l'lpHHLlHl'li, TOJIBIK KQHE TOJIBIK €MEC MaTeMaTHKaJIbIK Hel"]"&l‘i YFBIMIapbIH 6il’leﬂi;
ey MpaKkTHKYMBI, unayKiws. KoMGHHATOpHKA 5KOHE BIKTUMAIIBIK TEOPHSCH OOibIHIIA ecenTep; KHbIH Hxempiairi: Ecentepai memy anropurmaepin kypa 6inyre
CTePEOMETPHAIBIK TeH/CYJIep MEH TCHCI3AIKTepi menry. KabinerTi Gonazpl;
MM 3(B) MaremaTnkazan ecenrep/i menry MasmyHbI: OyHKIMS XKOHe onap/ibiH rpadukrepi. Hakrsl cannap. XKybikran ecentey. Jlarabichl: MareMaTHKa/IaFbl XKalllbl 3aH1ap/IbIH Ma3MYHBIH
Maremaruka xone  |ommvmmagansix KIUT MOES NPAKTHKYMBI, Kommnexe canzap. Jlopexe xoHe Ty6ip. Canaap xoHe anredpaisik TyprneHaipyep. byrin JKAH-)KAKThI AIIa/bl,0HbI ECENTEp MbIFapyAa THiMAI KO 1aHaIbl
reoMeTpus ecenTepin ccenepai wemy K hp 0/0/75/60/15/30 MaTeMaTHKaHbl OKBITY/BIH  [oHe Geumex canap. XKaii skoHe OHJIBIK GoIeKTep, onapra apudMETHKATBIK aMasap Ky3iperriairi: nomix, ncuxonorusisIk-nearornkansik skone [ 14
Lenry NpakTHKyMBI NPaKTHKYMBL 2217 TEOPHSACH MEH d/licTeMeci; |Koumany. [TepuaTsl oHIbIK Gonmektep. Paunonan canaap. Upparwonan carnap. Hakrs anicremenik Gimimzaep KyiieciH, HAKTbI ATEYMETTiK-

MaremaTnka TapHUXbl KIHE
QJliCHaMachl.

canzap Tyciniri. Kommiexc cannap tyciniri. Kommieke canapra apud)MeTHKabIK amanjiap
Konany. OYHKIMAHBIH TaHOATYPAKTBLTBIK apalbIKTaphl XkaHe TYOipi. DyHKIMs rpadurin
reoMeTpusIIbIK Typrenipy. Tencisaikrepai nonenney. ITporpeccusinap. TpaHCHeHAEHTTI
epHekTep. KepcerkimTik epHekTep/ii TeHOe-TeH TypieHipy. Jlorapudmik epuexrepi
TeHOe-TeH TypJieripy. Herisri TpuroHoMeTpusuIbIK (pyHKIMSIAp aHBIKTAMAChI.

TE/IarornKabIK XKaF/Iai bl €CKePe OTHIPBII KACiON KbI3MeTTe
TeopHsUIBIK OiiMaepai Konana airy Oinikrepi MeH

JIaF IUTAPBIH MEHIePY, MeJIarorThiH KACiON napbI3bIH YFhIHYAQ
KOIIIaHbLIAJIBI;




l'lpepelcsmu'n,l: LIKOJIbHasA ue.l'll:: H3YYUTH OCHOBHBIC IIPUCMBI H IPUCMBI PCIICHHUA MATCMATHYCCKHUX 3a1a4 pasHOTO 3uanns:- 30aeT OCHOBHBIC TIOHSTHS Teopuﬁ J0Ka3aTeiIbCTB
TIporpamMma, aHaTUTHYCCKas OJIUMITHICKOTO YPOBHS. Penrenne n H3YICHHC OJUMITUHCKUX 3aaa4 no BHEMCHTEPHOﬁ LECIBIX U }_'lp06HHX qucen, ,ﬂeﬁCTBHT&ﬂLHHX qucen,
TeoMeTpus MaTeMaTHkKe, am‘e6pe M TEOMETPHUH, TCOPUH YUCEII, TCOPUU rpad)os. HOKBZBTCIILCTBO, HpHﬁJ’ﬂfDKCHHHX, KOMIUICKCHBIX YHUCEII, cTerneHel u KOPHCFI,
HUCTpeKBPBMTbI: JIOTHYCCKOC U KPUTCPHUATIBHOC MBILIJICHUE, TPUHIIUIT ):[HPI/IXIIC, TOJTHasA ¥ HETIOJIHas qucen u MFC6P8H‘]CCKHX npeo6pa303a1-m17n TPaHUECHACHTHBIX
TPAKTHKYM 110 PELIEHUIO MaTreMaTH4eCKas HHAYKIHA. 33,[[51'“[14 no KDM6I/IH8TOP!/IKC M TEOpHuHn BCpOﬂTHOCTCﬁ; peuats Bblpa)l(eﬂﬂﬁ, llpOl"pECCMﬁ, HEpPaBEHCTB;
TUTAHUMETPUYECKHX 3a1a4, CJIOKHBIC YPAaBHCHHSA M HCPABCHCTBA. VYmenusi: GYJJCT cnocobex CO3/1aBaTh AJITOPUTMBI PCILICHHUSA
NPAaKTHKYM I10 PEIIEHUIO Conep:kanue: HCIIOL3YIOTCS 3HAHUS M3ydaeMoit rucuumuiubl): Kype npeanosnaraer 3ajad 3HaTh;
MC 3(B)IIpaxTukym n:;::::oym no CTEPEOMETPUYECKHUX 3a/1a4, |BO3MOKHOCTH HCIIOJIb30BAHMS 3HAHMI U NPAKTHYECKUX HABBIKOB, I10JyYEHHBIX 110 Teopun H | HaBBIKH: BCECTOPOHHE PACKPHIBAET COACPKAHHE OOIIMX
10 PELIeHHIO 3a/1a4 znnmnua;mmx 1y [PROZ 0/0/75/60/15/30 llle?:l:z :B::;:L;d:; o :.:;;:TK::?:%M MareMaTHKe B PaKTHKe 00y4eHHUs WKOIbHUKOB, aHAIH3a, allreOphl M 3zﬁ::zumfafiamm, 5((EKTHBHO UCTIOJIB3YET €ro Npu 1
MaTeMaTHKK 1 a9 IO KB |M p,. . : > P! P p . .
reoMeTpHH 2217 HUCTOPHS U METOJ10JIOTHsL KOMI’leTeHl.ll/Iﬂ. BJIAICTh CUCTEMOH MPEAMETHBIX, IICHXOJI0r0-
MareMaTHke MAaTeMAaTHKH. TeJarorM4ecKnX U METOJMYECKUX 3HAHHH, YMEHHAMHU U
HaBBIKaMH IPUMCHCHHSA TCOPETHICCKUX 3HaHWI B
HquJCCCHOHaHBHOﬁ ACATEIIBHOCTH C YY€TOM KOHKPETHBIX
COLNHMAIBHO-TIEAArOrHYECKUX yCJ’lOBHﬁ, 0CO3HaBaTb
lTquJCCCHOHaIIBHHﬁ JOJIT Tiegarora
Prerequisites: workshop on [Aims: to study the main methods and methods of solving mathematical problems of different | Knowledge: the basic mathematical models associated with
solving planimetric Olympic levels. Solving and studying Olympic problems in elementary mathematics, algebra |decision-making, to be guided by the various principles of
problems, workshop on and geometry, number theory, graph theory. Proof, logical and criterial thinking, Dirichlet's |optimality used to overcome the uncertainties that arise in
solving stereometric principle, complete and incomplete mathematical induction. Problems on combinatorics and |problems.
problems, theory and probability theory; solve difficult equations and inequalities. Abilities: to understand the essence of optimality theorems in
methodology of teaching Content: the knowledge of the discipline under study is used): The course assumes the game theory, to acquire skills in solving problems in
MS 3 (B)Workshop |Workshop on mathematics; history and possibility of using knowledge and practical skills obtained in theory and methodology of conditions of uncertainty.
on Solving Problems | Solving Olympiad PDJEC WSOP 00/0/75/60/15/30 methodolqu of teaching mathematics in the practice of teaching students, analysis, algebra and geometry, Skills: basic mathematical models "
of Mathematics and  |Problems in M mathematics. etc. Competence:subject to own system , psycho-pedagogical and
Geometry Mathematics 2217 Postrequisites: workshop methodological knowledge , skills and proficiency in the use
on solving planimetric of theoretical knowledge in their professional activities to the
problems, workshop on specific socio-educational conditions to realize the
solving stereometric professional duty of the teacher
problems
TpepexBuszurrep: Mekten |Makeatsi: [Ton GiniM amymisitapIsi (pu3nka Herisepi GolibiHma GinimMin keHelTe, Binimi: CryneHTTep KMHEMAaTHKa, THHAMUKA JICMEHTTEpi.
q)HSI/IKa KypChI, SMip FBUIBIMH 3€PTTCY SL(iCTepiMeH TaHBICTBIPA/IBI; MAKCAT KOO, JKOCIApJiay, rHInoTesa yCblHy KB’ITBI JICHE MCXaHHUKacChl. Monekynam:n( (l)VB“Ka.
Tipuminik Kayincisix JKOHE OHBI JIQNIeNI/IeY CHAKTHI GipKaTap jKapaThLIbICTaHy-FBLIBIMH MTOH/IEP MeH MaTeMaTnkara | TeopmoimHamuKa. DneKTpocTaTika Heriaepi. TypakTsi
Herizzaepi opTaK OimKTep/Ii KalbINTaCThIPYFa BIKNAJ eTe/li; TAHBIM/IBIK KbI3METTE aHATIOT Tap/ibl, 9JEKTp TOrbl. Maruut epici. DnekTpoMarHuTTik Tepoericrep.
HOCTPEK‘BVB"TTCPZ 3KC"3pHMeHTT€p}Z[i, ipl‘eﬂi MaremMaTuKa anraparbiH ﬂaﬁ}:{aﬂaﬂy, CHHTE3, CAJILICTRIPY, Tanaay, T()J'[KHH}JBIK JKOHE TCOMETPHAJIBIK OTNITHKA. ATOM
TIeIaroruKayIbIK ic- abCTpaKiys, Kanmblay. (U3MKACKIHBIH KYOBLTBICTApBI. SIAPONIBIK hH3KKa Heri3aepin
ToxkipuOe, qunnomansl ic- |MasmyHbl: KuHemarnka, JHHaMHKa dJeMeHTTepi. KaTTsl ieHe MeXxaHuKachl. MOJIeKy/TalibiK OKbII yipenei.
MM 5 (I) Ecenrey . ToKipube ¢uzuka. TeopmoHamMuKa. DeKTpocTaTHka Herisaepi. TypakThl 3eKTp Torsl. Maraut Biaikriniri: Ecentepni menry anroputmaepis kypa Gimyre
MATCMATHKACL KON | e BI/TK Fiz 15/15/15/0/50/10/15 epici. DiekTpomarHuTTik TepGenicrep. TONKBIHIBIK KIHE FT€OMETPUSIIBIK ONTHKA. ATOM KabineTGu3NKaIbIK 3aH1aP/bl KOJIAHY 3
va'emaml(aﬂux 2203 CbI/BVlKaCHHHH K¥6HHHCT3PLI. Kunemaruka Heri3}1epi MCH JIMHAMHKa Heris}:{epiHe ecenrep I[ar}]ucu: CPPIBHKaHHH JKanmel 3aH1ap/IbIH MasMYHBIH JKaH-
busmea LIBIFAPY, MOJIEKYJIa KHHETHKAJIBIK TEOPHsI HEri3/iepiHe apHasFaH ecenTepi Tanjay, JIeKTp JKAKTBI AllIBII,OHbI €CenTep LIbIFapy/a THIM/I KOJIIaHa bl
JKOHE MarHeTn3M GeliMiHe ecenTep MIbIFapy, ONTHKAHBIH eCeNTepiH IIbIFapy OapbIChIHAA Kysiperriziri: 03 nonzik canaceinia MHHOBALMAIBIK KbI3METTI
chI3baapIb 1yphic KoJAaHa iy, aTOMJIBIK XKaHe SAPOIIbIK (usnka Gemnimzepi GoiibiHia YIBIMAACTBIPY [JAFblIApbI Hrepiae/i;
ecenTepIiH Typyiepi MeH MIbIFapy aicTepiMeH TaHBICTBIPY
l'lpepeKBmuTu: llem,: HPC,E(MST pacmupsAEeT 3HAHUA y41alUuXCs 110 OCHOBAM Cbl/BHKVL 3HAKOMHUT HX C 3HaHUs: OCHOBHbIC TIOHATHSA, IPOLECCHI U 3aKOHOMEPHOCTH
HIKOJIBHBIN Kypc DU3HKH, METOJaMH HAay4HbIX HCCIIEJOBAHMIT; CIOCOOCTBYET (POPMUPOBAHUIO OOIIHX IS psijfa 1o (u3MKe, OCHOBBI MOJIEKY/ISIPHO-KMHETHIECKOIT Teopuu;
OCHOBBI €CTECTBCHHO-HAYYHBIX IPEAMETOB U MAaTEMaTHKHN yMEHMﬁ, TAKHX KaK LEJICTIoaranmne, TEPMO, H, JJIEKTPO, U, MArHETU3Ma,
6630”8CHO)K”3H€H€HT€TIBHO TUTAHUPOBAHUE, BBIABHKCHUE THIIOTE3bI M €€ 10Ka3aTC/ILCTBO; UCIIOIB30BAHNUE aHAIOTOB, KOJ1e0aTebHBIX M BOJIHOBBIX TIPOIIECCOB, ONTHKH.
MC 5 (r) CTH. OKCIIEPUMEHTOB, OCHOBHOT'O MaTEMATHYCCKOTO anmnapara B TIO3HABATEILHON JACATEIIbHOCTH, YMeHusi: BbIMOIHAT Cbl/liil/l'-leCl(l/lﬁ OKCIIEPUMEHT M 3aKII04YaTh
Bbraucnurensras IocTpeKBU3UTHI: CHHTE3, CPAaBHEHHME, aHaIn3, abcTparnpoBaHue, 0bodIIeHue. COOTBETCTBYIOIIME BBIBO/IbI, PEIIATh 331a4H PA3THYHOIN
MaremaTnka i Dusuka BJUBK|Fiz 15/15/15/0/50/10/15 nejlaroruyeckas npaktuka, |Comepaanme: O6mmii Kype GU3NKH, Kak OCHOBA TEOPETHUECKOH OATOTOBKH CIELHATHCTA, |CIOKHOCTH 3
MaTeMaTiecKas 2203 NPEUIMIUIOMHAs IPAKTHKa | MO3BOJISET EMY OPHEHTHPOBATBLCS B OTPOMHOM TIOTOKE COBPEMEHHOH HayuHO-TeXHHUeckold | HaBbIKH: P 3aJ1a4 U BBITIO 11a00paTOPHBIX
(usuka uH(OPMAIMH, HCTIOJIB30BaTh HAYYHO-TEXHUIECKUE JOCTIKEHHS B CBOCH MPAaKTHIECKOiT pabot
JACATECIIbLHOCTH. 38418"]6!7] H3Yy4CHHUS Kypca Cbl/liil/l!(l/l SIBIIICTCS YCBOCHUE U IPUMCHCHHUE KOMI’ICTCHI[“HZ HaBBIKHM OpraHu3alu MHHOBaI[HOHHOﬁ
OCHOBHBIX Cl)l/lZH/IHSCKHX 33KOHOMCPHOCT€!‘/‘I Ha IIpaKTHKE. JICATEIIbHOCTH B CBOEI ﬁpeﬂMeTHOﬁ 06nac'm;




Prerequisites: the school
course of physics, the basis
of safe life.
Post-requisites:

Aims: The subject expands students' knowledge of the basics of physics, introduces them to
scientific research methods; contributes to the formation of skills common to a number of
natural and scientific subjects and mathematics, such as goal setting, planning, proposing a
hypothesis and proving it; use of analogues, experiments, basic mathematical apparatus in

Knowledge: basic concepts, processes and regularities in
physics, the foundations of the molecular-kinetic theory;
thermodynamics, electrodynamics, magnetism, vibrational and
wave processes, optics.

MS 5 () pedagogical practice, pre-  [cognitive activity, synthesis, comparison, analysis, abstraction, generalization. Abilities: perform a physical experiment and conclude relevant
Computational BD/H Phys 15/15/15/0/50/10/15 | 4 diploma practice Content_: The gen_eral course of physics, as the basis Qf th_e_oretical traiqing pf a spegialist, cor}clusiong solve problems of varyin_g complexity
Mathematics and Physics sc 2203 a||0WS. h|n_1 .to navigate |>n a hug_e stream of_ mo_dem SC‘IentIfIC‘a{](‘i technical |nf0rmat|qn, to Skills: solving problems and performing laboratory work
Mathematical Physics use scientific and technical achievements in his practical activities. The task of studying the |Competence:organization skills innovation in their subject
course of physics is the assimilation and application of the basic physical laws in practice. area;
TIOHAPAJIBIK MOJVJIBJIEP/ MEXJIUCLUITTIMHAPHBIE MOJYJIM/ INTERDISCIPLINE MODULES (3—Kpr, 5—CeMeCTp)
IpepexBusurTep: Mekren|MakcaThl: OyTiH caniap/ibiH, anreOpaibiK KOHE TPAHCLEHIEHTTIK caH1ap /bl KacueTTepin, |bijimi: anrebpaiibik Teneyiep xKyHenepinii reopuscsl,
Gar/1ap1aMachl,ChI3bIKThI oJ1ap 1kl JKAIIbLIAY IbI, OYTiH caHIapabIH apudMeTHKAChIMEH OaiiaHbICkl 6ap op TypIi MaTpULAIap MEH aHbIKTaybIILIATP TEOPHACH, KOMILIEKC CaHap
anredpa dynkumsap sl 3eprrey. CaHnap TeOPHsACBIHBIH dJ[iCTEPiH 3epTTey (AHAINTHKANIBIK, MeH KONMYIIETIKTEP KOJIIaHbIIAThIH HETi3ri
IMocTpekBH3NTTEP: CaHaap |anreOpasbik, FeOMETPUSIIBIK JKOHE JIeMEHTapibIK). Canjap TEOPHSCHIHBIH €CENTEPiH LIelle  |aMaliap,Chi3bIKThIK KEHICTIK YFbIMbLKOMYIIEIIKTED KoHE
TEOPHSICHI, MATEeMaTHKANBIK |6imy. TYGip Tabae;
JIOTHKA XKOHE IUCKPETTi Masmynbi:Marpuuanap anrebpachl AJMacTepysiap MeH aybiCThipyap. Bekropibik skyite | Mkemaiiiri: mikipiep, aHbIKTayblTap,MaTpULajap, ChI3bIKTbI
MaTeMaTHKa JKOHE OHBIH ChI3BIKTHI Toyesnci3airi. )Kyienin 6asuci MeH pauri. MaTpHIaHbIH paHri. TeHJIeyIep KyHeci ety oficTepi Aarabuiapbl KajblnTacabl.
M 1 (1) entuen./mepi TeH KeuiCTimePui.u usomopdusmi. Kommreke ceilmap: ChI3BIKTBI TEHEYIIED Kmmaumgym: Aunrebpainbix |.<apz.maﬁbmfl JKOHE Kypuen} o
MaTCMaTI/IKﬂJ'ILIK ST KYHEC] JKIHE Cbl-BblKTbl KelllCTlKTepACHZblKTbl TEHJICYJIEp KYHenepl )-I(Ol.le AHBIKTAYbILLITAP. ecenTepal LL[L.IF.apy]_'la QPTYP1 SAICTEPAL AYPBIC TaHAAH 61]10;[1
HonAepitt Heriviepi- Canpap teopusicst |BIVTK 3208 15/0/30/50/10/15 5 Kpa.m.p .epemecn. Kpouexep - Kanesmm Te?pe.macu.., .CLISLIKT];IK KeufcrmepA Enxnn ) Jla¥abIchl: MiKipep MeH HpeUKATTapFa JOrUKaJIbIK aMalaap
1 KeHicriri. bapnpik n-enmemai eBKiIMA KeHicTikrepinin nsomMopdusmi. Koum —bynskoBckuii |konaany, )ublHIAapFa aMmaiap KoJaHy, OUHAPIIbI KaTbIHACTAp,
Tenciziri. Ksanparreik ¢popmanap. Cunbectp kputephiii. ChI3bIKTBIK OnepaTopiiap koHe |anreGpanap, Tonrap, CakMHAIAP, aHBIKTAYBILITAP, AIreOpaibiK
0J1ap/IbIH MATPULAJIBIK 5Ka3bUTybl. ChI3BIKTBIK ONEPAaTOp/Iap/blH KaHOH/BIK TYpJIepi. TOJIBIKTAYBIIITAP MEH MUHOPJIAP KOJIJaHAbL
CBI3BIKTBIK JK0HE KBaIPATTHIK (hopmanap. JKa3bIKTBIKTArbI €KIHILI PETTi ChI3BIKTAP. Kysiperriiri: 03 noHzik canaceina MHHHOBALMSIBIK KBI3METT]
YHBIMAACTBIPY JAaFIbIIaphl KOJIaHBLIAbL;
IpepexBu3uThI: mKosbHas [ Lle/b:u3yuenne cBOHCTB LENbIX YMCes, alredpanyeckiX i TPAHCLIEHIAEHTHBIX YHCEI, UX 3HaHusA: TeOpHUs CUCTEM alreOpanyecKuX ypaBHEHHl, TEOpHs
nporpamma, JIHHeHHas 000011eH s, pa3HUHbIX (PYHKLMH, CBA3AHHBIX ¢ apHpMETHKOIT HenbIX uncen. Usyuenne MATPHUIL ¥ ONPE/IeINTE ICH,0CHOBHBIE OIIEPALIHH C
aﬂl"eﬁpa METO/10B TEOPHUH YHUCEIT (auanm‘nqecxux, anreﬁpauqecxux, TEOMETPUYECKUX U KOMIUIEKCHBIMH YUCJIAMU U MHOTOYJICHAMH, MOHATHE
IMocTpexBH3M TEOpHs  |IIEMEHTapHbIX). YMEHHE PelaTh 3a1a4k [0 TEOPUHU YHCEI. JIMHEHHOTO MPOCTPAHCTBA, €r0 Pa3MEPHOCTh, 0a3HC U
YHCEJl, MATEMATUYECKAs Conepixanne: Anrebpa marpuil. Komruiekcubie dncia. I[ToACTaHOBKH M [IEPECTAHOBKH, MX |KOOPJAMHATHI BEKTOPA HAXOIAT KOPEHb;
JIOTHKA U IUCKPETHAs YETHOCTh M HEYETHOCTh. APH(METHIECKOE N - MEPHOE BEKTOPHOE NPOCTPAHCTBO. JIuHeliHas | Y MeHHs:hOpMHUPYIOTCS HABBIKH CYKICHUH,
MaTeMaTuKa 3aBUCHMOCTb M HE3aBUCHMOCTB CHCTEMbI BEKTOPOB. Basuc u PaHr CUCTEMBI. Panr MaTpHIlbl. onpenenuTeneﬁ,Ma‘l‘pnu, METOJI0B PEILICHUS CUCTEM JIMHEHHBIX
H3omopdusm npocrpancTs.Cucrema nuueiinbX ypapuenuid. [Tpasuna Kpamepa. Teopema ypaBHeHHiA. [IpHMeHeHNe: yMeeT PaBUIIbHO BRIOHPATh
KpOHeKEpaf Kanesumn. JIuneiiHbie 1 EBKJ’WI}]OBLI TIpOCTpaHCTBA. I/ISOMOpq)M'XM BCEX n- PasIMYHBIC METO/IbI IMPH PCIICHUH aJTTeraH'{ECKI/IX TIPOCTBIX H
MMI (I)OcHoBst Mele:lX eBKJIMJIOBBIX MPOCTpaHCTB. KBanpartuuusie (opmbl. K”pwrepuﬁ ?unbsecha. CJIOJKHBIX 33/1a4, YMEET PellaTh 3a/1a4u 110 3aKOHaM TeOPHH
MATEMATHIECKHX Teopmi yncen BNKB TCh 15/0/30/50/10/15 5 JluHeiiHble OnepaTopbl U MX MaTpUYHas 3aMKCh. Kanonunueckuit BHJI IMHCHHBIX ONEPATOPOB. [YHWCEIT U CTPOHUTH AIITOPUTMBI;
AMCIMILTHE 3208 Bumneiinbie 1 KBaApaTHdHbie (HOPMBL. €THMOCTB B KOJbIIE HEIbIX uncen. [TpocTsie uncna. HaBbIKH: IPUMEHATD JOrHYECKUE IPUEMBI K CYIKIEHHAM H

Teopema Epkinzia. OCHOBHas Teopema apH()METHKH O PA3/IoKEHHHU LEJbIX YHCEHA POCThIe
comuoxutenu. IonHas cucrema BBIYCTOB, CBOMCTBA. HpnBeHeHHas{ CHUCTEMa BBIYETOB,
cpoiicta. [Toaxosmue apodu. Ynciossie cpaBHenus. Teopema Diinepa, Masast Teopema
(DepMa. MeTO}Z[LI PCLICHUs CPAaBHEHHH IIEPBOTO MOPsJIKa. Cucrema CpaBHEHHH IIEPBOTO
nopsiIKa.

CKa3yeMbIM, IIPHMEHATH IPHEMbI K MHOKECTBAM, OHMHApHbIE
OTHOIIEHHS, AITreOPbI, FPYIITIBI, KOJIbIA, ONPENETUTENH,
anrebpanyecKye JOMOTHEHNs H MUHOPBI, PEIIaTh CUCTEMBbI
JIMHEHHBIX ypaBHEHUH, IPHMEHSATh MATPULIbI U IPUEMbI K HUM
KomneTeHIMs: HaBbIKH OPraHU3alii HHHOBAIIMOHHOM
JIeATeNIbHOCTH B CBOCH NPe/IMETHO# 0671acTH;




IM1 (T') Fundamentals

Prerequisites: school
curriculum ,Linear algebra
Post-requisites: number
theory, mathematical logic
and discrete mathematics

Aims:to study the properties of integers, algebraic and transcendental numbers, their
generalization, various functions related to the arithmetic of integers. Study of methods of
number theory (analytical, algebraic, geometric and elementary). Ability to solve number
theory problems.

Contents: The algebra of matrices. Complex numbers. Substitutions and permutations, their
parity and oddness. Arithmetic n-dimensional vector space. Linear dependence and
independence of the system of vectors. Basis and rank of the system. The rank of the matrix.
Isomorphism of spaces. A system of linear equations. Cramer's rules. The Kronecker-Capelli
theorem. Linear and Euclidean spaces. Isomorphism of all n-dimensional Euclidean spaces.
Quadratic forms. Criterion of Sylvester. Linear operators and their matrix notation. The

Knowledge: basic categories of the theory of vector spaces,
systems of linear equations, groups, rings and fields, types of
rings; classification of numerical systems based on group, ring
criteria; arithmetic bases of the theory of numbers, numerical
functions of polynomials;

Abilities: use the basic concepts and basic facts of the theory
of vector spaces, matrices, determinants, systems of linear
equations, group theory, rings and polynomial theory in the
study of various branches of mathematics and in the process of
solving specific problems, including the problems of school

X BD/E [NT canonical form of linear operators. Bilinear and quadratic forms. Integrity in the ring of mathematics;
of Mathematical Numbers Theory c 3208 15/0/30/50/10/15 integers. Prime numbers. Euclid’s theorem. The main theorem of arithmetic on the Skills: solutions of typical problems of the theory of groups
Discipline decomposition of integers is simple factors. Complete system of residues, properties. The |and rings, analysis of school problems from the domain of
reduced residue system, properties. Suitable fractions. Numerical comparisons. Euler's natural numbers by means of the theory of groups and rings.
theorem, Fermat's small theorem. Methods of solving first-order comparison. The system is a [By the general rules and laws of the theory of numbers in
first-order comparison. Decomposition of a number into continuous fractions. solving problems, as well as in the compilation of algorithms
for solving problems;
Competence:organization skills innovation in their subject
area;
IpepexBuzuTTep: MakcaThl: OpTYpIli 00BEKTINEP/IiH KYPUIBIMBIH MAaTEMaTHKAIBIK CHITATTAY/IBIH HETi3ri Binimi: -Keszeiicok xoHe HHQOPMAMAIBIK TpoLeccTeperi
DreMeHTap MaTeMaTnKa; anicTepiH yiipety. I'padTap TeopHACHIHBIH Herisri TepMUHIEpiH 3epTTey (rpadTap, 3aHJIBLTBIKTap/BI (YIECTIPY TYPi, CAHIBIK CHIIATTaMACHI,
Anrebpa xoHe caHnap rpadyTapIbIH TypIIEpi, XKOJIaphl MCH GaiiIaHBICTBLIBIFBI, aFAlITap). JKUHAKTAy, OHJIeY Taparty) Gineni;
TCOPHSACH], AHATMTHKANEIK |[padprap TeOpUsACHIH MaTeMaTHKaFa KaThICTHI KOJTaHY KapacThpbliasl. I'padrap HMxempuiniri:-azam KbI3METIHIH GapiIbIK canachiHIarbl
TeoMeTpHs TEOPHACHIHBIH Ka3ipri skaFaaiibl, OMap/bIH Keibip MiHAETTEpi jKOHE allIbIK Macernernepi Ke3/1efCOK NPOLECTEP/IiH MaTEMATHKAIIBIK JKOHE
IocTpeKBH3HTTEP: KOPCETI/reH. KOMITBIOTEPIIIK MOJEIIH Kypa Oiity icKepiliri KaiblnTacaabl.
M 1 (I) or blkruManpIKrap TeOpUsChI Bcp.imTcH OﬁBCKTiJ'l.Cp}:[iH KYPBUIBIMIBIK KaCHETTepiHe Tanzaay sxyprisy. Kasipri kesaeri JlaFabIchI: Ma.TCMaTITIKi?J'IHK. CTAaTHCTHKAIAFbl HETi3ri
MareMaTHKaIbIK l"patb'rap TEOPHSCEH BIUTK 3208 30/0/45/60/15/30 l\‘/lell MaTeMaTHKaJIbIK HET13r'1 ann.)pmmmx wpblnmCTapu.m HFSP}’. ) FbUIBIMHA )I(CTI(.)TIKTCPZH 61]10}_'“, .
nolmepuiu 11eri311epi CTaTUCTHKA, a.ru‘era JKOHE M83M¥Hl:l. CT&THCTHKB}THK €CeITIH 6Cp1flyl. Tal-(,:laMzmap. Bapnaummsm KaTap/AblH CaH/IBbIK |-KOMITBIOTEPIIIK TCXHOJIOTHAIAPABI MTan/1aj1a OTBIPBITT
aHanu3 GacTamanapbl cunarranajsl. Hykrenik Garamaynap. HaTepBamibig Oaranaynap. CTaTHCTHKATBIK CTAaTHCTHKAITBIK MOJTIMETTEP/Ii OHICY dIICTEpiH Urepesi.
Gomxamaaper Tekcepy. Koppensius kosdduimentin Garanay. Perpeccns ceibikrapel. ER | Kysiperrisiri: Gananapel, xacecmipimMuep MeH sKkacTap/isl
Kiuri kBagparrap aici. Koppensuusisik tanay. KoMmbroTeperi CTaTHCTHKAIBIK OHIACY TopOueliey MeH JaMybiHa, oapra Oi1im Gepy Mocesenepi
anicrepi. Goiibinia Ky3ipeTTi 601y KaJlbIITaCThIPbUIAIbL;
l'lpepelcsmu'ru: lle.ub: OGy‘iHTb ‘OCHOBHBIM METO/1aM MAaTEMAaTH4YE€CKOT0 ONMMUCAHUS CTPOCHUS PA3ITUYHBIX 3HaHusn: 3aKOHOMEPHOCTH B cnyqaﬁuux u qu)opmauuouumx
DneMeHTapHas MaTeMaTHKa; [00beKTOB. M3yuenne 0CHOBHBIX TEPMUHOB TeopuH rpaoB (rpadsl, Tuib! rpadoB, myTn 1 nporeccax (BH pacipeiesiHus, YMCIOBbIE XapaKTePUCTHKH,
AnreGpa u Teopus umces,  |coemuHenus, nepebs). PaccmoTpeno npuiokenne Teopun rpados k Matemaruke. [TokazaHo |HakomieHus, nepepaboTka pacupOCTPaHeHHs U T.1L.).
AHAITMITHYECKAsA TE€OMETPHsA. |COBPEMEHHOE COCTOSHUE TEOPUN rpad)m;, HEKOTOPBIC HUX 3a/1a41 ¥ OTKPBIThIE npoﬁneMu. ‘YMeHusI: cO31aTTh MaTeMaTHYECKHE U KOMITBIOTEPHBIC
Ioc TPEKBH3HUTbI: Teopm Ananuz CTPYKTYPHBIX cBoiicTB 3a/1JaHHBIX 00bexToB. OCBOGHHE OCHOBHBIX ANTOPUTMHUYECKUX |MOJICITH Cﬂy‘[aﬁHHX SIBJICHUH B Pa3/InYHbIX obnacTsx
BepOﬂTHOCTSﬁ u KOHCprKLlHﬁ COBPEMEHHOCTH. YeJI0BEYECKON ﬂeHTeﬂBHOCTeﬁ; YMETH OCTIOIB30BaTh METO/IbI
MareMaru4yeckKas Cu}lepmanue: TToctaHOBKa CTATHCTHYECKON 3a71a4H. Blﬂﬁepl{a. BapHaHI/IOHHHﬁ pan. OﬁpaﬁoTKVl CTaTUCTHYCCKHUX JIAHHBIX C TPUMEHCHHEM
MMI (I')OcHoBbI TG CTAaTHCTHKA, arebpa u Dnektpuueckas (yHKIMs pacripesiesienus. TouedHble oleHkH. MHTepBabHbIC OLCHKH. COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHH.
MaTeMaTHYECKHX Teopus rpados BJ/KB 3208 30/0/45/60/15/30 Hayajia aHaIu3a. TIposepka cratucTHueckux runores. Koppensunonnsiit anamms. MeTo/bl CTaTHCTHYECKOH Hagbiku: uxbopmarueit 06 OCHOBHBIX Hay4HBIX
JMCLIATUIHH 00paboTKH Ha KOMITBIOTEpE. JOCTHKEHHUSIX B TEOPHH BEPOSTHOCTEI H MATEMATHYECKOH

CTaTUCTUKH

KomneTeHuusi: ObITh KOMIIETEHTHBIM 110 BCEM BOIPOCAM
00pa3oBaHus, BOCIIUTAHUS U PA3BUTHSA J€TeH, MOAPOCTKOB M
MOJIOIEHKH;




M1 (T') Fundamentals

Prerequisites: Elementary
mathematics; Algebra and
number theory, analytical
geometry.
Post-requisites:Probability
theory and mathematical
statistics, algebra and the

Aims: to teach the basic methods of mathematical description of the structure of various
objects. Study of basic terms of graph theory (graphs, types of graphs, paths and connections,
trees). The application of graph theory to mathematics is considered. The current state of
graph theory, some of their tasks and open problems are presented. Analyzing the structural
properties of given objects. Mastering the main algorithmic constructions of today.
Contents: Statement of the statistical problem. The election. Variational series. Electrical
distribution function. Point estimates. Interval estimates. Testing of statistical hypotheses.

Knowledge: regularities in random and information processes
(type of distribution, numerical characteristics, accumulation,
processing of distribution, etc.).

Abilities: -create mathematical and computer models of
random phenomena in various areas of human activities;

be able to use methods of processing statistical data using
modern computer technology.

N BD/E |GT beginnings of analysis. Correlation analysis. Methods of statistical processing on a computer. Skills: -information about the main scientific achievements in
Of_ M_athematlcal Graph Theory c |3208 30/0/45/60/15/30 probability theory and mathematical statistics
Discipline Competence:to be competent in all matters of education,
training and development of children , adolescents and youth;
IpepexBusutTep: Mekren [MakeaThl: Ke3/1eHCOK OKHFalIap IbIH 3aHIbLILIKTAPbIH JKOHE Ke31eHCOK Mamanap/ibl, Binimi: -pIKTMMAIIBIKTAD TEOPHSACHIHBIH HETi3r YFbIMIAPbI
MaTeMaTHKaChl; 0J1ap/IblH KACHETTEPi MEH HETi3Ii onepauusapbii 3epTTey; CTaTHCTHKA dJIEMEHTTEI. MeH epexkeliepi OoiibIHIIa TepeH 6i1iM KallbIIITacThpaibl.
Maremarukansk Tannay; Kombunatopukanbl, bIKTUMAIbUIBIKTBI, K€3/EHCOK aMaHbl JKOHE OHBIH CUIaTTaManapbit, |MKeMIiiri:- BIKTHMAIbI-CTATHCTHKATIBIK Oitay KabineTin
Auanu'mxam.u( LAPTThI BIKTUMAJIIBUILIKTBI, YJIKEH CaH/1ap 3aHblH, MAaTEMAaTUKAJIbIK CTATUCTHKA KaJlbIMTacThIPabI.
M 2 (T) bIKTHMANABIKTAD TeoMeTpHs JIeMeHTTepiH 3epTTey. CTaTHCTHKANBIK JAEPEKTEP/I JKIHAY, OHJIY XKoHe Tajay oficTepid, | JaFabIChI:bIKTHMAIBIKTAp TEOPHSCHIHBIH HEri3ri TyCiHiKTepi,
MaTteMaTHKAIbIK TeOpUSCH KOHE YTMS TMocrpexBusutrep: OKy-  |BIKTHMAIIBUIBIKTEI TaOy MOCEJeIIEPiH MIeNTy JicTepiH Tanaay. TeopeManapsl xoHe (HOpMyIIaIapbIH €CEll MIbIFapyFa
HOHePiH HETi3lepi- |MaTeMaTHKAIbIK BIVTK 3301 30/0/4560/15/30 TopOueIiK nelarorukanblk | Ma3sMyHBI: IOHHIH Ma3MYHbI TOMEHIETi ieii aciekTiiep i OeiiHeelTiH Heri3ri TEOPHSUIBIK | KOJIaHa b,
2 CTaTHCTHKA HpakTHKa; OHIIpicTiK JKOHE IPAKTHKAJIBIK MAF/IyMaTTap/Ibl KAMTYbI THIC; Kysiperriziri: 03 noHzik canaceina MHHOBALMSIBIK KBI3METT]
NeIarOrUKaNbIK MpakTuka | bIKTHMaIIbIKTap TEOPUSCHIHBIH HETi3ri YFbIMAApIbl MEH TeOpeMasIap/Ibl, TOyesIci3 YHBIMAACTBIPY JaFIblIaphI;
ToxipuOenep Tizeri, ke3eiicox mamaap koHe oJapIblH CaHIbIK CHIIATTAMANIAPI,
BIKTHMAJIIBIKTAP TEOPHSCHIHBIH IIEKTIK TeOpeMaiap/ibl, Ke3eHCOK mpouecTep.
l'[pepelcnmm'u: ueJ’lb: H3YYHUTh 3aKOHOMEPHOCTH cnyqaﬁmﬂx COéLITHﬁ u cnyqai/mux BCJIIMYHH, UX CBO¥iCTBa H|3HAHMA: - CbOpMprCT I"JTyGOKHC 3HAHMs M0 OCHOBHBIM
IlIkonbHas MaTeMarTuKa; OCHOBHBIC OTIEPALUH; SJIEMEHTBI CTATHCTHKH. I/I3quHVlC KOM6PIHaTOpPIKPI, BEPOATHOCTH, TIOHATHAM H TOJIOKCHUAM TCOPHH BCpOﬂTHOCTCﬁ.
MaTeMaTHYeCKHil aHalu3; cnyqai/iﬂor}i BCIIMYMHBI U €€ XapaKTCPHUCTHK, yCﬂOBHOﬁ BCPOSATHOCTH, 3aKOHA GOJBIINX quces, YMeHus: - (bopmupye'r BEPOATHOCTHO-CTATUCTUYECKOE
AHAIIMTUYECKAsi TEOMETPHUsA. [3JIEMCHTOB MaTeMaTHYECKON CTATHCTUKH. AHAIN3 METOJ10B Céopﬂ, 06p2160TKH " aHa/ti3a MBILJICHHE.
MM 2 (F) OCHOBBI TCUleﬂ . l'[ocrpelmuzwrm: y'“ICGHO- CTaTUCTHYCCKHX TaHHBIX, METOZ0B PCIICHHUSA BEPOATHOCTHBIX 3a)1aq.v HEBBIKM:HPHMCHﬂTL OCHOBHBI(i TIOHATHS, TCOPEMBI H
MATEMATHUECKHX BEPOATHOCTCH U BZ[/KB TVMS 30/0/4560/15/30 BOCIUTATCIbHAsA Cn)]epmalme: OCllOBllOev ﬂOllﬂTl/lfl Y TEOPEMBI TEOPUU BEPOATHOCTEH; 110CIIEI0BATEILHOCTH CbOpMyJTbl TEOPHH BEPOATHOCTECH UL PCIICHUS 3a1a4.
,E[l/lCLll/[l'U'll/[H-z mMareMarudeckas 3301 TIEIaroruyeCKas NpakTHKa; |HE3aBUCUMBIX UCIIBITAHUH; CIy4aUHbIC BEJIMYMUHbBI U UX YHUCIIOBBIEC XapaKTEPUCTUKH, KOMHQTEHHHH: HAaBBIKM OpraHu3aluu l/lllllOBﬂLlM()llllOﬁ
CTaTHCTHKA NIPOU3BO/ICTBEHHAS TpeJiebHbIE TEOPEMbI BEPOSTHOCTEH. JIeATENBHOCTH B CBOCH IPeMETHOM 001acTH;
Tie/laroruyecKas mpakTuka.
Prerequisites: School Aims: to study the laws of random events and random variables, their properties and basic Knowledge: -forming of deep knowledge from the basic
mathematics; mathematical [operations; elements of statistics. Study of combinatorics, probability, random variable and  |concepts and rules of probability theory.
X analysis; analytical its characteristics, conditional probability, law of large numbers, elements of mathematical  [Abilities: -forming skills to apply basic concepts, theorems
IM 2 (') Functional Theory_o_f geometry. statistics. Analysis of methods of statistical data collection, processing and analysis, methods |and formulas of probability theory to problem solving.
Fundamen_tals of Probablllt)_/ and BD/E |TPMS 30/0/4560/15/30 Post-requisites: of solving probability problems. Skills: -forming probabilistic thinking.
IVI_ath_en_latlcaI Mat_he_maucal ¢ |30 Educational pedagogical Contents: Basic concepts and theorems of probability theory; sequence of independent tests; | Competence:organization skills innovation in their subject
Disciplines-2 Statistics practice; industrial random variables and their numerical characteristics; limit probability theorems. area;
pedagogical practice.
MpepexBusurrep: Mekren [MakeaThl: TEPMHHOIOTHS, HETI3T1 aKNapar, bIKTHMA/IbIK IPOLECiHIN oicTepi 3epTTenyae. |BigiMi: -bIKTUMAIBIKTAD TEOPUACHIHBIH HETI3ri YFbIMIAphI
MAaTeMAaTHKAChl; Kespeiicox npouecrepain xkikrenyi Gepisren, Mbicaniap KapacTbipbliran (Ke3aeiCOK 1amMa, |MeH epexernepi GoiibiHia TepeH OiiM KaJbIITacThIPaibl.
MaremaTHKaIbIK Tanaay; Mapxos Ti36eri, MapkoBckuii xone MapkoBckuii emec npouecrep) kesaeicok Gpynkuusaap |MKkeMaitiri:- BIKTHMAIIIBI-CTaTHCTHKANIBIK Ofsiay KaGileTin
AHaIMTHKAIBIK TEOPHSICHIHBIH KOIIaHOANbI 91icTepi KaMThUIFaH. bIKTHMAIIBIK KOHE CTATHCTHKAIBIK KaJIbITITaCThIPAIbI.
reoMeTpHs MoJIebAePi KYpPy MEH Talay/iblH MaTeMaTHKAIBIK Tocinaepin 6iy; nepekrepai Tanaay JIa¥ABICHI: BIKTHMATIBIKTAP TCOPHSACBIHBIH HETi3r1 TyCIHIKTEpI,
M2 ([0) . TMocrpexsusutrep: OKy- |ecenrepin merryse Herisri agicrepai Konxana Giy. ‘TeopeMasIapbl koHe GOpMyIIaapbiH €CeIl LIBIFApyFa
nMsix;e;ZTi':(K:;];I:nepi- '::;‘::::;K BII/TK SK?f?)l 30/0/4560/15/30 TopOHEITiK MeJlaroruKaibiK | MasMyHbI: IOHHIH Ma3MyHbI TOMEHIeri/ieii acnekTinepai OelineneiTin Heri3ri TeOpHsIbIK | KonxaHazbl.

2

npaKTHKa; OHipicTiK
TIeJIaroruKayIbIK PaKkTHKa

JKOHE MPAKTHKAJIBIK MAFIyMaTTap/bl KAMTYbI THIC;

bIKTHMAIIBIKTAP TEOPHSCHIHBIH HETi3r1 YFBIMAAP/IBI MEH TEOPEMANap/ibl, TOYENci3
Toxkipubenep Ti30eri, Ke3AeHCOK MaMaap 5KOHE OapAbIH CaHABIK CHIIATTaMaIapbl,
BIKTHMAJIBIKTAP TEOPHSCHIHBIH LIEKTIK TEOpPEeMaIap/ibl, Ke34eHCOK mpouecTep.

KysiperTiniri: o3 noHuik canachlHia HHHOBAIHSUIBIK KbI3METTi
YHBIMIACTBIPY JaF/IblIaphbl Urepinesi;




MM 2 (I') OcHoBBI

IpepexkBU3NTHI:
IIkosbHas MaTeMaTHKa;
MareMaTHYECKHii aHau3;
aHAJMTHYECKas FeOMeTPHsI.
MocTpekBu3uTHI: YueOHO-

Iesb: M3y4AOTCS TEPMUHOIOTUS, CIPABOYHAsT HH(OPMALIHSL, METO/IbI BEPOSITHOCTHOTO

3uanus: - GpopmMupyer riy0OKHE 3HAHUS 110 OCHOBHBIM

nporecca. JlaHa KinaccuHKaIms CIydaifHbIX IPOLECCOB, PACCMOTPEHbI IPUMEPHI (CT
BE/IMYMHA, LeNb MapKoBa, MapKOBCKHE H HEMAapKOBCKHE TIPOLECCHI), BKITIOUEHEI
TPUKIIAHBIE METO/IbI TEOPUH CITydaifHbIX GyHKIMH. 3HAHHE MATEMAaTHYECKUX METOJI0B
MOCTPOCHHUS X AHANIHM3a BEPOATHOCTHBIX H CTATHCTHYECKUX MOJIEIeil; yMEHHE HCIOIb30BaTh

TOHATHAM H T0JIC TCOpHUH BCPOETHOCTCﬁ.
Ymenusi: - popMHPYeT BEPOSTHOCTHO-CTATHCTHYECKOE
MBILICHHE.

HaBBIKH:IPUMEHTh OCHOBHBIE MOHATHUSI, TEOPEMBI H

MATEMaTHUECKHX Caysaiitbie BJVKB SP 30/0/4560/15/30 BOCTIUTATENbHAS 6a30BBIC METO/IBI IIPH PEIICHHH 3a/1a4 AHATH3a JaHHBIX. (opMyIIBI TEOpPHH BEPOSITHOCTEHT [UISL PELLICHHS 3a1a4.
,E[I/ICL(HHJ'IHH-Z TpoLeCChI 3301 TIeAaroruyecKas npaKkTHKa; Couepmanue: OCHOBHOE MOHATHS U TEOPEMBI TEOPUH Bepox'ruocreﬁ; TI0CJIe/10BaTEILHOCTL KOMHCTEH“H”: HAaBBIKM OpraHu3aluu MHHOB&HMOHHOﬁ
TIPOM3BOACTBCHHAA HE3aBUCHUMBbIX ldCllbl’l‘aHl/ll\;l; CleHaﬁHble BEJIMYMHBI U UX YUCJIOBBIE XapaKTEPUCTUKH, JEATEJIbHOCTH B cBOEit upeumemoﬁ OGJIHC’U/I;
TIEIaroru4eCKas NpakTHKa. |Ipe/Ie/IbHbIE TEOPEMbIL Bepox’mocreﬁ.
Prerequisites: School Aims: Terminology, background information, methods of probabilistic process are studied. ~ [Knowledge: -forming of deep knowledge from the basic
mathematics; mathematical |The classification of random processes is given, examples are considered (random variable, |concepts and rules of probability theory.
analysis; analytical Markov chain, Markovian and non-Markovian processes), applied methods of the theory of ~ [Abilities: -forming skills to apply basic concepts, theorems
IM 2 (I') Functional geometry. random functions are included. Knowledge of mathematical methods of creation and analysis |and formulas of probability theory to problem solving.
Fundamen_lals of Stochastic Process BD/E |SP 30/0/4560/15/30 Post-requisites: of probabilistic and statistical models; ability to use basic methods in solving data analysis  |Skills: -forming probabilistic thinking.
Mathematical C |3301 Educational pedagogical ~ |problems. Competence:organization skills innovation in their subject
Disciplines-2 practice; industrial Contents: Basic concepts and theorems of probability theory; sequence of independent tests; |area;
pedagogical practice. random variables and their numerical characteristics; limit probability theorems.
MAMAH/IbIK MOZYJIBJIEPI/MOJIYJIA CIELIMAJIBHOCTH/ SPECIALITY MODULES
IpepexBu3uTTEP: MakcaTsl: GipHeie aiHbIMaIbLIAp/BIH GYHKIMACHIH HHTErpaIbIK ecentey Epesxenepiun Binimi: canipIK Karapiap T€OpHACHIHBIH HETi3r1 YFbIMaphl
MmaremaTukaibik Tanaay (I), [3eprrey. Koc unterpai sxone oHbl ecentey, OHbIH KOChIMIIIANAPbIH 3epTTey. YIUTIK HHTErpad |MeH (popMyianapbl; Kom eceili HHTerpaap/ibl ecentey
maremaTukaibik Tanjay (II) [sxone oHbl opTYpii KoopauHaTTap Kyiienepinie ecentey. ChlH TYPFhICHIHAH OMIAY IbI auicTepiH yiipenesni.
IMocTpekBH3NTTEP: JIaMbITY; €CenTepli 3epTTey dicTepin MeHrepy; - Kosaanbaisl cunartarsl ecentepi wemyre [ Mkemaiairi: @ypbe KatapblHblH ecebiH Liely, o¢ ecenep
DyHKIMOHABIK Talay MaTeMaTHKAIbIK Oi1iMIi naiianany Jarabuiapbi yipery. TEOPHSACHIH, €CEl IIBIFAPY/IbIH HeT13ri oicTepin MeHrepei
JKOHE JTHCKPETTi Ma3smynsi: Karapnap. Canzsik Katapiap. AybICriaibl TaHOamb! Katapiap. Jlopexkertik Jlarabicer: Exi eceii, yin eceni nnrerpaiiap/sl ecenteii
MM 1 (I') MaTeMaTHKa, Katapnap. Ken aiiupiMains! pyrximsiap. Kern afiHeIMalbl GyHKIHMAIAP/IBIH IIETi MCH Kysiperriniri: Geffinik oKpITY1aFbI MaTEMaTHKaHbI
Kiaccukansik MareMaTHKAIbIK BILTK MT(IV) 30/0/30/55/12.5/22.5 BIKTHMAILIBIKTAp TEOPHUSACHI | Y31IiCCi3iri. ]Icp”60c TYBIHJBLIAPp MEH und)(l)cpcnuuaj‘{nap. ]%aFLlT GOHLlHLUfl Ty‘[:lri}:[l:l. OKBITY/IbIH TCOPHSITBIK HEeri3aepi MeH dicTepi KOJIIaHbLIabL;
MATEMATHKAIBIK Tanmay [V 3213 ! ’ Tpanuent. Ken aitubiMans! yHkims sxctpemymsl. Exi ecenti uaterpan. Exi eceni
Tanzay MHTErpaijiap/a aitHeIMaJIbIHbI aybICTRIPY. Y1II ecelli muTerpai. BipiHmi xone exiHmni TekTi
KHCBIK CBI3BIKTHI MHTerpaniap. Ckamap epictep. OpToHOpManasFas Kyiie GolibiHma dypse
KaTapel. (Dypbc KaTapbIHBIH }Z(Cp6CC KOCBIH/IBICHI. Tle‘OHOMCTpI/lS{HLIK )KYﬁCﬂCFi (Dyp]:c
Katapel. Dypee uHTErpansl. Pypbe popMynacsr.
"pepeKB“J“TblZ ueﬂbjueﬂb TEMBI: U3YYHUTH HpaBVU’Ia BBIYHCJICHUS HHTErpana q)yHKLH/H/l MHOTHX IMEPEMECHHBIX. 3uanuns: OCHOBHBIE MOHSITHS U Cb()pMyﬂbl TEOPHH YHUCJIOBBIX
matemarndeckuii ananmus (I), | [{BoitHoit mHTerpan 1 ero BeIYMCICHHE, M3yYEHHE ero NpuloxeHnid. TpoiiHoit uaTerpan n PAZIOB; METO/IbI BEIYHCIIEHHS] MHOKECTBEHHBIX HHTETPAJIOB.
Mmatematndeckuii ananmus (IT) |ero BeuMCICHNE B PAa3IMYHBIX CHCTEMAX KOOPJMHAT. Pa3BUTHE KPUTHUECKOTO MBILIJICHHUS; Ymenusi: pemenne 3anad psiga Pypoe, Brageet Teopueii 3axaq
IocTpeKBU3HTH! OBJIaJICHHE METOJIAMH MCCIIE/IOBAHHS TIPOGIIEM; - 06yYNTh HaBBIKAM HCTIONB30BAHHS 0C, OCHOBHBIMH METOZIAMHU PEILCHHUs 3a1a4
(Dy'HKuH()HaJ'ﬂ:HHﬁ aHaM3 ¥ [MaTeMaTHYeCKUX 3HaHUI JUIsl peIICHUS TIPUKJIAJHBIX 3a/1a4. HaBbIKH: BBIUHCIISIET HBOﬁHLIe, Tp()ﬁHl:le HHTETpallbl
JIICKPETHAs MaTeMaTHKa, Conep:xanne: Psiipl. Uncnosbie psjibl. 3HakonepeMennbie psjbl. CTeneHHbIe PsIbl. KoMnereHnusi: 3HaHHS TEOPETUYECKUX OCHOB U METO/bI
MC 1 TEOpHUsl BEPOATHOCTEH. DYHKIMK MHOTUX NepeMeHHbIX. [Ipesien u HenpepeIBHOCTh (PYHKIMH MHOTHX MEPEMEHHBIX. |[PEenoJaBaHus MATEMATHKH B YCIOBHSX IPO(HILHOTO
(F)Knaccnqec@'i/i Maremarnueckuit BIVKB MA(IV 30/0/30/55/12,5/22.,5 Yacrtuble npoussoausie u anddepennmanst. [Iponssoanas no Hanpasnenuio. I'paauent. 00y4eHHs;
MareMaTHYeCKHI anams IV ) 3213 DKCTpeMyM (yHKIHH MHOTHX NIEPEeMEHHbIX. JIByKpaTHbIC HHTErpaibl. 3aMeHa IEPEMEHHBIX B
aHam3 JIBYKpATHBIX HHTerpagax. Tpoiinble nHTerpaisl. KpiuBonuHeHbIe HHTETPAIIbI IEPBOTO H

BTOPOTO MOPSIIKA.
Cxanspubie nojist. Pag ®ypbe o oproHOpMHPOBaHHO# cucTeme. YacTHas cymma psa
®Dypoe. Psan Dypbe no tpuronomerpuueckoit cucreme. Murerpan @ypne. dopmyna Oypee.




MS 1 (I'Classical

Prerequisites:
mathematical analysis (1),
mathematical analysis (II)
Post-requisites: Functional
analysis and discrete
mathematics, probability

Aims: to study the Rules of integral calculation of the function of several variables. Double
integral and its calculation, study of its applications. Triple integral and its calculation in
different coordinate systems. Development of critical thinking; mastering the methods of
researching reports; - to teach the skills of using mathematical knowledge to solve applied
problems.

Contents: Rows. Numerical series. Alternating series. Power series. Functions of many

Knowledge of the basic concepts, definitions and formulas of
the theory of numerical series, methods of calculating multiple
integrals;

Abilities: the basic methods of solving problems.

Skills: Calculation of double integrals, triple integrals
Competence:knowledge of theoretical foundations and

Mathematical Mathematical BD/E [MA(IV 30/0/30/55/12.5/22.5 theory. vgriables_. Limit a_nd _conti_nuit)_/ ofa func_tion of several variables. Private derivative_s and methods of teaching mathematics in terms of school education;
. Analysis IV c |)3213 e differentials. Derivative direction. Gradient. Extremum of a function of several variables.
Analysis Double integrals. Replacement of variables in double integrals. Triple Integrals. Curvilinear
integrals of the first and second order.
Scalar fields. Fourier series with respect to an orthonormal system. The partial sum of the
Fourier series. Fourier series in the trigonometric system. The Fourier integral. The Fourier
formula.
MaxcaThpl: Kon alHbIMabl YHKIHIAPIbIH HHTETPAIIBbIK €cenTey dicTepin 3eprrey; eceli | bijimi: uuTerpanibik skone nuddepeHHaibK ecenreyiep
MHTErpaapibl, KUCHIK ChI3bIKTbI MHTETPAJIIap Ibl, MEHIIKCI3 MHTErpaliap/ibl ecentey apKbUIbl TYPIIi ecentepai wewmeni. Pypre diciMen ecenrepi
epesxenepi. Koc sxkoHe yun ecestik MHTErpaiiibl 3epTTey, €celli HHTEerpaniapibiH KoMeriMex LIenryi ae KoJgaHamisl. JlaFabIChl: HAKTHI
IpepexBH3HTTEP: JIeHEHiH KeJleMiH (aiinany peHenepin) Tady. JleHeHiH KoJIeMiH opTYpII KoopuHATTap A TEHZCYNIep MEH JKYHenepi ey, 3epTrey Ke3iHae OChl aFaH
MM 1 (I') Kem aitHpivais Maremarukansik Tangay 1, |(monspisik, QUIMHAPIIK, cepalbik) ecentey MyMKIHAIr KapacTIpbliansl. bipikripinren OlaiMaepiH KoJaHaIbl.
Kunaccukanbix GYHKIMAHBIH BIUTK KAFIE 30/0/30/55/12.5/22.5 2,3. JKOHE KypJiesli MiHAeTTep/i ey JIaFIbLIapbIH KalbIITacThIpY. HMxempainiri:Eceni narerpaniap. KHCBIK CHI3BIKTHI
MAaTeMaTHKAJIBIK MHTETPaIbIK 3213 ! ' TMocrpexeusurrep: Hakrel [ Masmynsl. Eceni unterpaniap. KHChIK ChI3BIKTBI HHTErpangap. Opic Teopuschl. Omiem uHTerpanaap. Opic Teopusicel. Omuem xoHe Jleber
TanIay ecenreyi Tanzaay, OyHKIHOHAIIBIK skoHe Jleber HHTErpanbl. MHTErPaIbIH MEHIepei.
Tanxay Kysiperriniri: oxymbuapasiH skac epexiuesirine coiikec
AHATOMUSUIBIK-(PU3HOJIOT USIIBIK JKOHE OJICYMETTIK-
TICHXOJIOTHAIBIK EPEKIICNKTepiH Giyre Koy IaHbLIa b,
ueﬂb: H3YYCHUEC HHTCTPAbHBIX METOIOB BEIYHCIICHUS Ck]y'HKLlVlf/ll MHOTHX MEPEMEHHBIX;
TIpaBuIa BEIYUCIICHUSA KPATHBIX HHTCTPAJIOB, HHTETPAJIOB 10 KPUBBIM, HHTCIPAJIOB 6e3
CcBO¥icTB. M3yueHne TBOHHBIX M TPOIHBIX HHTETPATIOB, HAXOXK/CHHE 00beMa Tena (Tema 3HAHUA: pelllacT PasTHIHEIE 3a/1a1H C MOMOILIbIO
BPAICHN) C IOMOIIBIO KPATHBIX HHTETPalioB. PaccMOTpeHa BO3MOKHOCTh BBIYMCIICHAS MHTETPATbHBIX 1 M depeHImanbHbIX Beramciennuii. Takoke
Mpepexsusnror: o0beMa Tela B Pa3IHYHBIX KOOPANHATAX (TMOIAPHBIX, LHITHHAPHYCCKHX, CHEPUICCKUX). HCTIONb3YeT pelenue 3a1a4 metogom dypee.
MC 1 Hurerpainbhoe Maremaruseckuii a3 | GopyuposaHue yMeHHil pemaTh KOMILIEKCHbIE H KOMILIEKCHBIE 3a/iadH. YMenusi: pemarh KOHKPETHbIE yPABHEHHUS U CHCTEMBI,
(I'Knaccuueckuit HMCYUCIICHUE BIVKB HIFMP 30/0/30/55/12.5/22.5 123 Copnepanne: CoGCTBEHHEIE H HeCOBCTBEHHbIe HHTerpabl. TeopHs GYHKIHi MHOTHX NPUMEHSATD [Oy4EHHbIE 3HAHUS TIPH HCCIIEI0BAHUH.
MaTeMaTU4ECKHi (byHKIMKM MHOTHX 3213 ’ ' MocTpexusutol: Tounbit [1EPEMEHHBIX. Hagpiku: KpaTHble HHTErpasibl. KpHBOIMHEHHbBIC HHTETPATTBL.
aHaIM3 TIePEMEHHBIX aHanu3, GyHKIMOHATBHBII Teopus nons. Biaseer unterpanom usmepenus u Jlebera.
aHaM3 KoMnereHuusi: 3HaHUs BO3PACTHBIX AHATOMO-
¢H3HOHOFHHSCKHX U COLMAIbHO-TICUXOJIOTHYECKUX
0coOeHHOCTEl ydaIuxcs;
Aim:study of integral calculation methods of multivariable functions; rules for calculating
multiple integrals, curve integrals, integrals without properties. Studying double and triple
integrals, finding the volume of a body (body of revolution) using multiple integrals. The Knowledge: the solution of various problems of one's own and
possibility of calculating the volume of the body in different coordinates (polar, cylindrical, |the improper integral. Ability: to apply
MS 1 (NClassical Integral Calculus Prerequisites: ) spherical) is considered. Formation of skills to solve integrated and complex tasks. this knowledge to the study and solution of one's own and
Mathematical Function of Many BD/E |ICFMV 30/0/30/55/12.5/22.5 Mathemapc‘al analysis 1,2,3 [Content: Proper and improper integrals. The theory of functions of several variables. improper |ntegra! in various fields of natural science. 4
C (3213 ! ! Postrequisites: Accurate Skills: Own and improper integrals. The theory of functions of

Analysis

Variables

analysis, functional analysis

several variables.
Competence:knowledge of anatomical and physiological age
and socio- psychological characteristics of students;




IpepexBu3utTep:
CBI3BIKTHI aJIrebpa,
MareMaTUKalbIK Tajljay,
Kapanaiibim
JrdepeHINaIbIK
TeRJIeyIep, aKNaparThik
TEXHOJIorusiiap,

Makcarsi: [Ton KapanaiibiM auhepeHIHaIBIK TCHACYICp MCH JKYHeIepal ey aiH
CcaH/IBIK diCTepiH KapacTeipaasl. Masmynsl Ditnepain, Pyrre-Kyrrein (opTypri perTi) e
TaHBIMAI OMICTEPIiH TAITA/IbL.

Tlonzi MeHrepy HoTHIKECIHIE OLTIM ATyLIBI TEOpEeMaap bl TY/KbIPBIMAAIT JKOHE oTeIei
anysl; Ditnep, Pynre-Kyrra onictepimen auddepeHunanask TeHaeyIepi melre anysbl, IeKTi
albIPMANIBUIBIKTAP 9/1iCIMEH OIKeNIiK eCenTiH memiMin Tabybl THiC.

Masmynbl: [3aeninai GyHkuus KarbicnaiTeia JuddepeHHanIbK TeHIey i H KaIbl
memiMid Tady. bepiiren HyKTeleH oTeTiH HHTerpaIbIK KUCHIKTEI 6oin amy. Toyencis

Binimi: xkait quddepeHnanbIK TeHACYIep TCOPHICHHBIH
Heri3ri Tycinirin 6inesi. Jarabichl:
TEHJIEY/IiH PETiH, TeHey KYHECIHIH PeTiH aHbIKTall anybl
KEpeK, JKaJlIbl 3KoHe nepOec memmimaepin rababl.

Hxempai OIpKIBINTHI Y31TiCCI3AIKTI, HHTErPaIabIK
KHCBIKTbI, HHTErPAII{bl MEHIEPEi.

Kysiperriairi: konnan6ans! ecentepii WbFapy AarabuIapbl,
0J1ap/IbIH KbI3MET eTYiHiH THIMALIIriH Tajjay, MeKTenTepe,

MM 4 () . )Zlnd)d)epeﬂun’fmqm MaTeMaTHKAIBIK PU3HKA aliHbIMAIBI KATHICTIAITBIH A depeHUHAIIBIK TEHIEYLiH JKabl LewiMiH Taly. TeXHHKAIIBIK JKOHE KICINTIK OKy OPbIHAAPbIHIA cabaK
KommekerTik aHe (K TeRACYTEPAIR | mpe DTKT 30/0/30/55/12,5/22,5 Terzeyepi AlHBIMATIBLIAPBI AKBIPATHUIATEIH AH(depeHtnan bk Tengeyep. biprekri Tenueynepai KYPrizy/ae KOJIaHBUIAbI;
yRKIHOHANABIK KoCEMITa 3218 TMocTpeKBU3NTTEp: wenry. ChI3BIKTBI TEHJIEYIH JKaIbI menriMi. Beprymm terueyi. TombIk auddepenima b
Tannay Tapaynapbt MHTErpaay/bIH CaHIbK | TERIeyIep. IHTErpaiibik KOGEHTKIIL N PETT TybIHIIbIFA KATBICTHI IEMIUIETIH TeHIeY.
omicTepi, Komimri Biprexri skanmnbiiaMa TeHaey. n-perti OipTekTi chI3BIKTHI Teraey biprekTi emec Tenaeyi
I depeHIHATIBIK aHbIKTaIMaraH ko3 duuuentrep oxicimen mwenry. Sitepain OipTeKTi ChI3BIKThI TEHIEYJIEPI.
TEHJIeY eI CaHIIBIK ChI3bIKTBI TEHIEY/IiH peTin ToMeneTy. Kapanaiibiv anddepeHunanibik Tenaeynepiin
omicTepi, MaTeMaTHKanBIK | HOPMAIbIBI skyitenep. Tis0exren uHTErpanaay oJici.
(hH3MKaHBIH TEHICYICPiHIH
caHJBIK dxicTepi
IpepexBe3utnbl: nuHeiinas |LleJb: mpeIMeT paccMaTPUBAET YUCICHHbIC METO/IbI PELICHHs HIPOCTHIX Aubdepenunanbubx | 3Hanus: HaeT OCHOBHBIC MOHATHS TEOPUH OOBIKHOBEHHBIX
anreOpa, MaTeMaTHYeCKHil  |ypaBHeHMii i cucTeM. B cosepikaHnu aHaIM3UPYIOTCs HauboJIee NOIY/IAPHbIE METO/IbI bdepeHuHaTbHBIX yp i
AHAJIH3, IPOCThIE Diinepa, Pynre-Kyra (pa3nuunbix 1opsakos). B pesynbrate ocBoenus npeaMeTa yuaiuiics | YMeHHsi:0npeiensTh NOPsA0K YPaBHEHHS, TTOPSIOK CHCTEMbI
JnubepeHIaIbHbIe MOKeT QOpMyIIMPOBATH U JIOKa3bIBATh TeOpeMbl; OH JI0JDKEH yMeTh pelath YPaBHEHMI, HAXOIUTH OOIME H CAMOCTOSTEIbHbIE PELICHHS.
YpaBHEHHsI, bdepenunanbube yp Mertogamu Diinepa, Pynre-KyTTbl, HAXOIUTD peLeHue HapbIKH: B1aJiceT paBHOMEPHO# HEMPEPHIBHOCTHIO,
mubopmaunouume JIOKAJIbHOM 3a71a4¥ METOJ0M KOHEYHBIX pazu()CTeﬁ. l/IHTCl‘péL‘TLHOﬁ KpHBOﬁ, HHTCFpa}TbHOﬁ,
TEXHOJIOTHH, YP Coney Teopema kowu. 3anaua Komn. Teopema cyiecTBoBaHUs M €AMHCTBEHHOCTH | KOMIeTeHIHsI: HABBIKK PEILEHHs] IPUKIA/HBIX 3374, aHAIH3
MareMaTHueckoi Gpusuku  [pemenns 3axaun Komm. Yenosue JInmunna. Tudyepenimanbrblie ypaBHEHHs IEPBOTO a¢dexTHBHOCTH UX QYHKIIMOHUPOBAHNUS, BBEICHHS 3aHATHH B
MC 4 (T) TonommTenbibe IocTpeKBU3UTHI: TIOPSIIKA, Pa3pelICHHBIC OTHOCHTEIEHO MIPOM3BOAHOM. JInHeitHbIC )mc[ubcpcl-luuanmuc LIKOJMAX, TeXHUYECKUX H MPO(ECCHOHAIBHBIX YUEOHBIX
KOMILIeKCHBIH 1 1aBBI DGDU YHUCJIICHHBIE METO/IbI YPaBHCHHS N-0Tr0 MOpsAJAKa C MCPEMCHHBIMH KO3CbeI/IL[I/ICHTaMH, Jluneiinsie . 3aBEJICHUAX
. BJUKB 30/0/30/55/12,5/22,5 HHTErPUPOBAHHS, hdpepentmansumie yp C TIOCTOSHHBIMHU K03 durmenTamu. YpasHenns Diinepa.
(yHKIMOHATBHBII JmdhepeHnmanbH 3218 ,
aHA3 BIX ypaBHCHHﬁ YHUCJIICHHBIE METO/IbI PasHoCTHBIE YpaBHCHMSA. CucreMsl HHCI)CI)CPCHHVT‘QRLHLIX YpaBHCHHUH. TTonoxenus
0OBIKHOBEHHbIX PpaBHOBECHS. KﬂaCCHCI)HKaH"H THTIOB IT0JIOKCHHH PABHOBECHS aBTOHOMHBIX CHCTEM
JmbdepeHanbHbIX JIMHEHHBIX M HEpPEHINATBHBIX ypaBHEHHUIT BTOPOTO MOpsIKka. OCHOBBI BAPHAITHOHHOTO
ypaaneunﬁ, YHUCJICHHBIE HUCYHUCIICHUSA.
METO/Ibl ypaBHEHHIT
MaTeMaTH4eCKOH HHU3UKH
Aim:The subject considers numerical methods for solving simple differential equations and
Prerequisites: linear systems. The content analyzgs the most popular methods of Euler, Runge-Kut (of various
algebra, mathematical orders). As a result of master}ng the'subject. lthe student can formulate and prove thleorems;
analysis, simple differential He should be able to solve differential equatlon§ b_y EL{Ier, Runge-Kutta methods, find the e 4
equations, information solution of the local problem by the method of finite dlfferenc_es. ) K_nowle(_ige. bﬁSI_C concepts of the theory of ordinary
" technology, mathematical Content: The Cauchy Theorem. The Cauchy problem. _The e_xwtencg gnd uniqueness dlﬂ?fﬁ"“ﬂ equat{ons. .
MS 4 (I) Additional physics equations theorgm for the sglutlon of the Cauct_\y problem. The L|p§ch|_tz con_dltlon:lefere_nUal ) Abilities: deterr_nlne the order of the equation, the ord_er of the
Complex and Chapters‘of BD/E [AChDE 30/0/30/55/12,5/22.5 Postrequisites: numerical | d|ations of the first order, solved with respect to the derivative. Linear differential equations system of equations; find acommon and private solution.
functional analysis Differential C |3218 methods of integration of the n-th order with variable coefficients. Linear differential equations with constant Skills: arbitrary constants, integral curves, first integrals.
Equations ! coefficients. Euler's equations. Difference equations. Systems of differential equations. The | Competence:solving skills applications , analysis of the

numerical methods of
ordinary differential
equations, numerical
methods of equations of
mathematical physics

positions of equilibrium. Classification of the types of equilibrium positions of autonomous
systems of second-order linear differential equations. Fundamentals of the calculus of
variations.

effectiveness of their operation , the introduction of classes in
schools , technical and vocational schools;




MpepexBusurrep: Gip
AifHBIMANb! (DYHKIHSHBIH
¢ depeHIHATIBIK KoHE
HHTErPAIIbIK ecenTeyepi
IocTpekBU3NTTED:
(hu3nKa, MaTeMaTHKaIbIK
Mojiesiey atictepi

MakcaTbl: TCPMHHACPAI 3epAeiey KoHe (YHKIMOHAIABIK BapHALHsIAPbl 3PTTCHTIH
BaPHALMSIBIK Ty bl aHBIKTAY (BAPHALMSIIBIK €CENTey, OarbIT OOMBIHINA TYBIH/Ib,
BaPHALHSIBIK TYBIH/IBI, IIAPTTHI 9KCTPeMyMap). Ditnep-narpamk TeHaeyi seprremyne. Jiinep-
Jlarpamk quddepeHnuanbK TeHAeYiHiH 9KCTPEMyMBIHBIH KaKETTi MapTTapsl,
Gpaxucroxpon ecentepi, JIexkanapa maptrapsl, SIkobu mapTrapsl, Befiepcrpace maprraps,
TamMuIbTOH KaFumacs! TyciHaipinesni.

Masmynbl: ¥ChIHBUIFAH 110H 0a3aIblK MOHIe skaTanbl. OKBITBUIATBIH Kype Keleci GemimMuepi
KapacTbipazbl: ChI3BIKTBIK (yHKIHOHA jKoHe Bapusauusuiblk ecenteyinep. Bapuauusiibik

Binimi: Bapranusuisik ecenreyais Kapanaitbiv ecebin
MeHrepesi. Jlarpamk ecein mbrrapas. Jitnep-Jlarpamx
muddepeHmuanIbIK TeHaeyiH memexni. Jiexanap, koo,
Beiiepurrpace mapTrapsis 6inesi.

HMxempniniri: Bapuanusibix ecenteyii Herisri opicrepin
Ginexi.

JlaFabichl: Bananmsuisik ecentey iy Herisri omicTepin
yiipeHai.

MM 4 (D) . ecenTeylin KaparnaibiM ecentepi xoHe olap/ibiH Keibip sxanmnbuiaynapsr. lerrepi Kysiperriiri: ncuxonorusibix, nearorukaiblk, IoHIiK
KomrutexcTik sxoHe Bapuanusisik KIVT (VT - E J— . fo BT ; rikreni
30/0/30/55/12,5/22,5 JKBLDKBIMAJIBI BAPHALMSUIBIK ecentep. Exinmi perti KaxerTi maprrap. Jlexanap-Kieom JKOHE dflicTeMeliK OiniMaep MeH Kouganbans! OimkTepai
yHKUHOANALIK Tanzay K (3218 skoHe SIkobu maprraphl. IKCTpeMalbIap opici. IKCTPEMYMHBIH KETKIIIKTI apTTaphl. HAKTBI JKaFaii[1a )Ky3ere acblpy JarabUIapbl
rannay IapTTh 2KCTpEMYMFa Gepijiren BapualMsUIbIK ecentep. Bapuanusibik ecenrepi Tikenei KAJIBIITACTBIPBLIAIBI;
wenty axicrepi. OHraiianabIpy oxicrepi. bip aitHbIMaiIbl yHUMOMANIBT DYHKIMSHBL
cypeinTay ojticimen MuHuMu3auusiay. Ko aiibiMaiibl pyHKUMAHBI MUHAMH3ALMAIAY.
ChI3BIKTBIK porpamMmanay eceOin MuumMusauusiiay. ChI3BIKTBIK €MeC NporpamMmmaay ecebin
MHUHUMM3ALMAIAY.
IpepeKkBH3HTHI: 1lesb:U3y4HuTh TEPMUHBI H JaTh ONPE/IE/ICHHE BAPHALMOHHOTO AHAIIN3A, H3YYalOLIEero 3HAHMSA :BJIA/ICET YIIEMEHTAPHBIM PACYETOM BapHALIHOHHOTO
mddepeHtmanbHbIe 1 (yHKUMOHANbHbIE BapHALUK (BaPHALIMOHHOE HCUMCIIEHHE, TIPOM3BO/IHAS 10 HANpaBlieHuo, |cyera. Jlarpamk usnaer oruer. Pemaer nuddepenumansuoe
MHTErpabHbIC HCUHMCICHHS |BapHALMOHHAs IPOM3BO/IHAS, YCIOBHbIE SKCTpeMyMbl). M3ydaetcs ypasuerue Diinepa- ypasHenue Ditnepa-Jlarpanska. 3uaer ycnosus Jlexanpa,
(yHKIMH OTHOM Jlarpamka. OOBSACHAIOTCS HEOOXOAUMBIE YCIIOBHUS YKCTpeMyMa aubdepeHuHaIbHOro STko6u, Beiiepmrpacca.
TiepeMeHHOI ypaBHenus Diinepa-Jlarpamka, 3a1aun o OpaxucToxpoHax, ycnosus Jlexanpa, ycnosus YMeHusi: 3HAaeT OCHOBHbIE METO/IbI BAPHALIMOHHOIO pacyeTa.
HocrpexBu3uTbl: dhusuka, |SIkodu, ycnosus Beitepurrpacea, npuuimn ['aMuibToHa. HaBbIKH: 0CBOMIJI OCHOBHBIC METO 16l BanannonHoro pacuera.
METO/1bl MATEMATHYECKOI O Co}lepmanue: HpC}Z{HO)KCHHBIﬁ TPEAMET ABIACTCSA 6a30BBIM. Kpr OXBAaTBIBACT CICAYHOLINC KOMHQTEHHHH: HAaBBIKM pean3ainu CuxoJ0ru4ecKux,
MC 4 (r) MOJEIMPOBaHUs pasaensr: Jluneiinsie q)yHKLlI/lOHaIIBHBIC W BapHAlMOHHBIC PaCcYCThl. npOCTHC 3a1a4u TIEeIarOru4eCKuX, MPEeAMETHbIX U METOAUYECKUX 3HAHUI 1
- . BapHAllHOHHBIX BBIYHCIICHHH W HEKOTOPHIC X 0606"—‘CHH${. 3&1:[21‘"/] BapHaluu ¢ MOJABHKHBIMH TIPUKJIAIHBIX ymelmﬁ B KOIIKpCTllOﬁ CHUTYyaLHH;
Kowiexcrstii u Bapuauuonuiii Iy (VA 0] HeoGxoanmeie ycioBHs BToporo nopsika. Ycnosus Jlexanapa-Kieoura u Sko6u.
DyHKIHOHATBHBII aHaIN3 KB |3218 30/0/30/55/12,5122,5 pebpami. Al M i3 i3 - p .
3KCTPCM3IIBHOC noJie. HOCTHTO'{HHC YCTIOBHS SKCTpEMyMa. BapHaLlHOHHHC 3aJa4M Ha
anams yCJ'lOBHHf/‘l IKCTPEMYM. MCTO}Z[H PCUICHHSA BApHALIMOHHBIX 3a7a4 HaNpAMYHO. MCTOHH
ONTUMHU3ALIAH. MHHHMI/BSHMS{ yHMMO,‘]aIIBHOﬁ fi)yHKLH/Wl OJJHOE/'I l'leCMCHHOf;l METOAOM
COPTHPOBKH. MHHHMHISprﬁTC q]yHKLH/HO MHOTHX NMEPEMCHHBIX. MHHHMVB&!.[VISI 3a1a4nu
JIMHEHHOTO MPOrpaMMUPOBaHUs. MHHUMHU3HpYHTE IPOOJIEMBI HETHHEHHOTO
TIpOrpaMMHpOBaHuUs.
Prerequisites: differential [Aims: to study the terms and to define variational analysis that studies functional variations |Knowledge: the simplest problems of the calculus of
and integral calculi, (variational calculus, derivative along the direction, variational derivative, conditional variations. The problems of Lagrange. Differential Euler-
functions of one variable extrema). The Euler-Lagrange equation is being studied. Necessary conditions for the Lagrange equations. Conditions of Legendre, Jacobi,
Post-requisites: physics, extremum of the Euler-Lagrange differential equation, brachistochrone problems, Legendre | Weierstrass.
methods of mathematical conditions, Jacobi conditions, Weierstrass conditions, Hamilton's principle are explained. Abilities: basic methods of the calculus of variations.
modeling Content: The proposed subject is a basic subject. The course covers the following sections: |Skills: concepts and methods of the calculus of variations and
MS 4 (1) Linear Function_al and Va_riational Calculations. Simple prgblems 9f variational calculations |optimal contrgl; ) ) )
Complex and Variation Analysis |PD/EC VA 30/0/30/56/12,5/22.5 and some of their generalizations. Problems of variation wnh‘ moving edges. Necessgry Competgnce.|mp|ementat_|0n skills of psyghologlcal,
3218 conditions of the second order. Legendre-Klebsch and Jacobi conditions. Extreme field. pedagogical , methodological and substantive knowledge and

functional analysis

Sufficient conditions of extremum. Variation problems for conditional extremum. Methods
of solving variational problems directly. Optimization methods. Minimization of a one-
variable unimodal function by sorting. Minimize the function of many variables.
Minimization of linear programming problem. Minimize nonlinear programming problems.

practical skills in a particular situation;




MM 5 (') Ecenrrey

MaremaTukaibik

IIpepexBu3nTTep

T hepeHIHaTIbIK
Teweyep, 0ip alHbIMaIbl
DYHKLMSAHBIH

s depennaIbIK xKoHe
MHTErPaIIbIK eCenTeyIiepi,
KOIl aitHbIMaIbI

MakcaTsi: gepoec TybIHABICE 6ap AubdepeHIIANIBIK TCHACYAIH memiMiH TabyFa yipery.
benrini xkikTey KapacTeIpbLIaab! (OnIeM, ChI3BIKTBIK, OipTeKTiNiK, TOpTim); memriMHiH 60mybt
soHe Gipereiiniri. MOT ecentepinin Mpicangapb! (KbITY OTKI3TiIITIK TeHACYi, CHIMHBIH
Tepbenici, exi enmemai Jlamiac Teraeyi) TagaHabl. AHATHTHKAIBIK KOHE CAHIBIK
nrenrimMzaep, dJci3 memimMaep seprrenei

Masmynbl: 2-peTTi eKi aiiHbIMalIbLIbI TeHIeYIepli KiaccHpUKalHsIIAy JKOHE KAHOHIBIK
Typre kenripy. Itypm-JInysuiuis ece6i. llekrin Tep6enic Tenneyi. Janambep hopmyrachl.

Binimi: [lepbec Tybrapuisl quddepeHInanbK TeHACYIepAl
KIaccuHKALUIail, KAHOHIBIK TYP/E KeITipei;

-meKkTik Tepbernic Teraeyin Janambep, Oypbe oxicTepin
KOJIIQHBIII , JKBITY OTKI3MiIITIK, JIUTHIICTIK TypAeri
Teraeynepai Pypbe oniciMeH, HHTErpaablK TeHACYIep i
memesi

HMxempniniri: Jlep6ec Tybinbuibl quddepenimanibik

MAaTEeMaTHKACH! JKOHE KIUT |MFT (bYHKUMSHBIH Kecinpine Gepinren TONKbIHHBIH TeHeyi YuIin 1-apanac metTik ecenti ®yphe omiciven TEHJIEYJIEPLiH HETi3ri 9Mic-TICiIIepiH Ko IaHa bl
MaTeMAaTHKATBIK dusika . K |3319 30/0/30/55/12,5/22,5 JndepeHaIbIK KoHe | 1enty. AKbIPChI3 CTepKEHHIH XKbL1y oTKisrimriri.Kommu ece6i®ypbe axici. [Tyaccon Jarnpicel: Jlep6ec TybIHIBUIB U HEpEHIHATIBIK
(usuka Terzeyiept MHTErpaIbIK ecenteynepi | popmynacsr. Kecingize GepinreH bty oTKi3rimTik TeHaeyi yulin 1-apanac meTTik ecenti  |TenaeyaepAiH Herisri oaic-Tocinaepin naiiaananaiss;
IocTpeKBH3HTTEP: Dypre oniciven wey. Jourenexre 6epinren Jlarac tenueyi ymin imki Jupuxie ece6in | KysiperTiiri: 3 noHuik canachiiia HHHOBAUMSUIBIK KbI3METT]
Te/[arorHKaIbIK ic- alHBIMaIbIIAP/Ib] KBIPATY d/liciMeH mmenty. 1-i xoHe 2-TexTi BonbTeppanbin MHTErpanibK | yiibIMIACTBIPY JaF AbLIAPHI KAIBIITACTHIPBUIA/BI;
Toxipube, mUnmomMai sl ic- | teraeynepi. Jnddepenupanipik TeneyiepMen Gaitnanbicsl. YHipTKi Tektec Bonbreppanbly
Toxipnde 1-oHe 2-TeKTi MHTErpallIbIK TeHIeyIepi.
IlpepexkBU3UTHI: Ieanb: HayuuThCs HAXOAUTH perienne JudepeHnaIbHOro ypaBHEHHUs ¢ He: oit 3 : KJIaCCH(DHMIMPOBATH M KAHOHMYECKH IPHBOINTH
uddepeHimatbHpe npousBoHOM. PaccmoTpena usBecTHas kiaccupukauus (Pasmep, THHEHHOCTD, CaMOCTOSITEILHO NPOU3BOIHbIE U depeHIHaIbHbIE
YPaBHEHHS, OJHOPOJIHOCTb, NMOPSJIOK); CYLIECTBOBAHUE H €IMHCTBEHHOCTb petenns. [Ipoananu3npoBanbl | ypaBHeHHs; MCIIONb3ys MeTobl anambepa, Pypbe ypaBHeHHs
mddepeHtmanbHbIe 1 npumeps! 3a1au MTII (ypaBHenue TerionpoBoaHOCTH, KoJeOaHus IIPOBOIOKH, IByMEPHOE  |Hpe/elbHbIX KojieOaHHii, TEIIonpoBOAHOCTH, ypaBHEHHUs
MHTETPaJIbHBIC HCYHUCIICHUSA |ypaBHEHHE Hannaca), H3y‘iﬁlOTCﬂ AHATMTUYECKUE U YUCIIEHHBIC PEIICHHUS, crabble pelieHus  |3JUIMINTHYECKOrO TUIA pElaTh METOIOM CDypbe, HHTErpajibHbIE
(byHKIMM OJTHOH Conep K dukanus yp it 2-ro nopska ¢ IByMs NEPEMEHHBIMH. YPaBHEHHUs.
HCpCNlCHHOﬁ, Kanonnyeckne CI)OpMLI TaKuX ypaBHCHHﬁ. 33;[8'18 U_ITpra-HVIy'BVIJ’IJ’ISL ypaBHCHHC VYmenusi: HCMOJIB3YET OCHOBHBIC METO/IBI U IPHEMBI
MC 5 () Jm(hepeHIanbHbIC H Konebannii ctpynsr. @opmyna [lanambepa. ITepas cvMenaHHas Kpaepas 3aj1a4a s (depenumanbHbIX yp i C caMOCTOATENBLHBIMH
BrruncnurenbHas ypaBHCHWﬂ HII/K UME MHTETPAJIbHBIC HCYHUCIICHUSA |BOJIHOBOT'O YPaBHCHHS HA OTPE3KE. MCTO}I d)ypl:c, TCITJTOHPOBOI[HOCTB B GCCKOHCWHOM TIPOHU3BO/IHBIMH;
MareMaTHKa 1 MaremMaTHyecKoi 3319 30/0/30/55/12,5/22,5 yHKIMHM MHOTHX crpexte. 3anaua Komn. Metoa ®ypoe. Gopmyna [yaccona. Pemenne nepeoii cvemantoii | HaBBIKH: HCMIONb3YeT OCHOBHBIE METOIBI H IIPHEMbI
MaTemMaTHIecKast usukn NEePEMEHHBIX 3a]1aukl U1 ypaBHEHHUs TEIIONPOBOIHOCTH Ha oTpe3ke MeToioM Dyphe. Pemenne bdepeHuHaTbHBIX yp if ¢ CaMOCTOSITENILHBIMHI
(usnka TMocTpekBU3MTLI: BHYTpeHHe# 3anauu [lupuxiie 1is ypasHenus Jlamiaca B Kpyre METOJIOM pa3/ieiCHUs MPOU3BOIHBIMHU;
TelaroruyecKas npakTuka, TIEPEMEHHBIX. I/IHTC]’paﬂLHHC YPaBHCHUS Bomfrcppa BTOPOTO H IEPBOT0 POAOB. Csi3b C KOMI’IETQH[[“SI: HaBBIKHM OpTraHu3aluu VIHHOBHL‘HOHHOﬁ
NpPEUIMILIOMHAs NPAKTHKA | T depeHIManbHEIMU ypaBHeHHAMH. MHTerpanbHele ypasHeHHs Bonbsreppa 1-ro u 2-ro JIeATENILHOCTH B CBOCH NPe/IMETHO# 0671acTH;
POJIOB THITA CBEPTKH.
Prerequisites: differential [Aims: to learn how to find a solution to a differential equation with an independent Knowledge:
equations, differential and |derivative. Known classification is considered (Size, linearity, homogeneity, order); existence |classification of partial differential equations. Reduction to the
integral calculi of a function |and uniqueness of the solution. Examples of MFT problems (heat conduction equation, wire |canonical form. Methods of d'Alembert and Fourier solving
of one variable, differential |vibration, two-dimensional Laplace equation) are analyzed. Analytical and numerical problems of string oscillation equations; Solution of the heat
and integral calculi of a solutions, weak solutions are studied equation, Laplace equation by the Fourier method. Solution of
function of several variables |Content: Classification of second-order equations with two variables. The canonical forms of |integral equations.
Post-requisites: such equations. The Sturm-Liouville problem. Equation of String Vibrations. Formula Abilities:
MS 5 (I') The Equations of pfadagogical plractice, pre- d'AIembe.rt. The first mixed boundary-ya_lue. prob!err_\ f_or the wave equation on an interval. - B‘asic mthods for solving pellrtial differer\tial eq-uations. .
Computational Mathematical ChD/E|EMP 30/0/30/55/12.5/22.5 diploma practice The l_:ouner method. Th_ermal conductivity inan |nf|n|t_e rod._The Cauchy problem. The Skll!s: b‘asw method§ for solving partial dlﬁerentlal eguatlons.
Mathematics and Physics C 3319 ! i Fourier method. The Poisson formula. Solution of the first mixed problem for the heat application: - In solving problems of mechanics, physics,

Mathematical Physics

equation on the interval by the Fourier method. Solution of the internal Dirichlet problem for
the Laplace equation in a circle by the method of separation of variables. Integral Volterra
equations of the second and first genera. Connection with differential equations. Integral
Volterra equations of the first and second kinds of convolution type.

engineering and technical, mathematical modeling problems
Competence:organization skills innovation in their subject
area;




MakcaTbl:MaTeMaTHKANIBIK (DH3HKAHBIH HETi3ri TCHACYIepiH 3epTTey (THnepOonaisbIk,
napaboanbIK KOHE dUTUITHKAIBIK THITEr TeHaeynep). MaTeMaTuKanbIK Kypaniapasl
(pU3BHKAIBIK ecenTep MeH poLecTepre KojiaaHa Oily; OCBIHAA KOCBIMILIATAp MEH
(DU3MKATIBIK TEOPHSIAP/IBI CHIIATTAY YIIiH KOJIIAHBUIATBIH MATEMAaTHKAIIBIK diCTepIi
6iny. KT memimaepinin canasik Kacuertepi, Oipinmmi perti JITT skoHe onapasiH

Binimi: nepdec TybIHABUIBI EKiHIIT PETTI ChI3BIKTHI
JuddepeHIHanIbIK TeHIeyIepIiH Heri3ri THIIIH, eCenTiH
KOUBLTYBIH, IICIIY/iH Heri3ri TOCUIIepiH, ecenTepai meleTiH

IIpepexBe3urTep: i i - PR .
M’; : - Kp A KIIACCHKAIIBIK HOHE HAMMBLIAHFAH LICIIIMACP! TAAHA/B! Herisri (pyHKUHOHANBIK KeHicTikTi Oineni.Jarabics: Ilextik
I'TEMAaTH IbIK T . . T T 1311 TEeHU! i 1 T . . P
MM 5 (1) Beemne Tihoponmam Klll y. Masmynbl: MaremaTHKaibiK GH3MKaHbIH HErisri reneyiepi. [unepOonaibik Tunrec JKoHe GaCTANKHI MEKTIK ecerrepi Dypbe TOCTIMEH HAKTHI
1T ! HIHAJIIbI! TeHI I THIITEC TeH: TITEC T o !
y PeHIHAN, TeHieylep. DIUMITUKAIBIK TUITec Teryeyiep. [Tapabonanbix THiTec TEHACYIEP. Imremimis TaGa any kepek, Ko eceGin mery, Beccers
MAaTeMAaTHKAChl skoHe |MaTeMaTHKaIbIK MFA TEHJIeyIep.
. . |BIVTK 30/0/30/55/12,5/22,5 (yHKUHACHIH XkoHe JIexKaHIpa MOINHOMBIH KOJIIaHa allajibl.
MaTeMaTHKAIbIK (busnka onicrepi 3319 IocTpekBU3MTTEDP: o S
HMxempniniri: Marematukanbik Gpu3uKaHbly Herisri
dusuka Hnrerpanipik renueyiep, . .
. TeHJICYJIepiH MEeHrepei.
Kowmmexeri affrbimant Kysiperriniri: 3epTTey/iH %aHa FRUIBIMH aIapaThiH jKaca)
(DyHKIMSIAP TEOPHACH PIp : 3epTTey) H . P . Ys
TICHXOJIOTHAJIBIK-TICAArOTUKAJBIK 3€PTTCYALH dPTYpPJIl
QnicTepiH KOJIaHy, FRUTBIMU-3ePTTEY KYMBICBIH YHBIMIACTEIPY
JKOHE JKYpri3e Oltyae KoIaHbLIa/Ib;
Ilesb: M3ydyeHHe OCHOBHBIX YPABHEHHI MAaTEMATHYECKOM (GU3HKH (ypaBHEHHs
rUnepooINIECKOro, NapaboIMIeCKOro U MUIMITHYECKOro Tuna). Crioco6HOCTh NIPUMEHATH o o
3HAHUA: 3HACT OCHOBHOMW THIT JIMHEHHBIX }:mcbc[chcﬂuuaﬂbnmx
MaTeMaTH4€CKUE HHCTPYMEHTBI K lbl/Bl/l'-leCl(l/lM 3a/layaMm M 1poieccam; 3HaTh -
" YPaBHECHHH BTOPOTO MOPSJAKA C CAMOCTOSATCIbHBIMHA
MaTeMaTH4YE€CKUE METO/Ibl, UCIIOJIb3YEMBbIC /Ul ONMMCAHUS TAKUX IIPUIIOKEHUN U (bldSl/l'-lCCKldX
. . " TIPOHU3BO/IHBIMH, ITOCTAHOBKY 3a/1a4H, OCHOBHBIC CHOCOﬁLI
IpepexBe3nThI: Teopuii AHAIM3NPYIOTCS KauecTBenHble cBoiicTa pewenuit JITII, ITII nepsoro nopsiika u
. . pelIeHus, OCHOBHOC q)y'HKl("OHZUlLHOC TIPOCTPAHCTBO I
Maremaruueckuii anainus,  |MX KJaCCHYECKHX H 0000MIEHHBIX peleHnit el a4
MC5 () Huddep JIbHbIE Conep OcHoBHbIE Yp MareMaTH4ecKoi (pu3uKH. YpaBHEHUS p :
Vmenus: YMETb HAXO/IUTh TOYHOE PELICHUE NPEACIbHBIX U
BrrunciurenbHas MCTO;]LI YpaBHEHHUS. FMHCPGOHH‘ICCKOTO THTIA. YpaBHcan napaﬁonvmccl(oro THIA.
. MMF HayaJIbHbIX IIPEIEbHBIX 3a/1a4 MeTooM Dypbe, pemarh
MaTeMaTHKa i matemarndeckoii  |BJI/KB 30/0/30/55/12,5/22,5 TTocTpeKBH3NTHI:
3319 sanady Koum, ucnonbsopars ynkumio beceens u noamnom
MareMaruyeckKas q]PBVlKH I/IHTCFPHJTLHHC YpaBHCHHUA,
M Jlexaunapol. HapbIku: BlageeT
(buzuka Teopus dyHKImii .
OCHOBHBIMH YPaBHCHHAMH MaTEMaTH4YCCKOH Ek]]/BVlKVl.
KOMIIJIEKCHOTO i
Komnerenuus: ymenus paspabarbiBath HaydHbli annapar
TICPEMEHHOTO.
HCCIIC0BAHMSA, IPUMEHATH PA3JIMYHbIE METO/bI TICUXO0JIOTr0-
TI€1IarOru4eCKuX UCCIEI0BaHUH, OPraHU30BbIBATH U
NPOBOJNTD HAYYHO-UCCIIENOBATENLCKYIO PadoTy;
Aim: study of basic equations of mathematical physics (equations of hyperbolic, parabolic
and elliptic type). Ability to apply mathematical tools to physical problems and processes; to
know the mathematical methods used to describe such applications and physical theories. Knowledge: the basic types of linear differential equations of
Qualitative properties of the solutions of DTT, first-order DTT and their classical and the second order in partial derivatives, the formulation of
generalized solutions are analyzed problems, the basic methods of solution, the main functional
Prerequisites: Contents: Basic equations of mathematical physics. Equations of hyperbolic type. Equation |spaces in which problems are solved.
L . of parabolic type. Abilities: use variational methods for solving applied
Mathematical analysis, - o
MS5(T) . . ) problems. the ability to develop scientific research apparatus ,
. Methods of Differential equations. . ) . .
Computational y BD/E [MMP . applying various methods of psychological and pedagogical
. Mathematical 30/0/30/55/12,5/22,5 Postrequisites: Integral A y L
Mathematics and . C 3319 . research, organize and carry out research work;find explicit
Physics equations, The theory of

Mathematical Physics

functions of a complex
variable.

solutions by the Fourier method of boundary and initial-
boundary value problems for good domains

Skills: Basic equations of mathematical physics.
Competence:the ability to develop scientific research
apparatus , applying various methods of psychological and
pedagogical research, organize and carry out research work;

TIOHAPAJIBIK MOJIYJIBJIEP/ MEXIUCLMITIMHAPHBIE MOJIYJI/ INTERDISCIPLINE MODULES (3-Kypc, 6-cemecTp)




M 2 (I')
MaremaTuKaIbIK
TMOHEP/IiH Heri3nepi-
2

MakcaThl: anreOpaHbIH JKeKe TapaylapblH 3epTTey, epKiH TYPJeTi ChI3BIKTHIK XKYiienep
Typaiibl TeopusiHbl urepy. CHMMETpPHs TONTapbl, OUCBHIBBIKTHIK (POpMalIap MeH ChI3bIKTBIK
TOITap, TONTAP/IbIH KOPiHiCTepi, KOIMYIIEJep TEOPUsChIHbIH Herizepi kenripiaren. CoHrbl

Binimi: xkait quddepeHnanbIK TeHACYIep TCOPHICHHBIH
Heri3ri Tycinirin 6inesi. JlaFAbIChI: TCHACY/IIH
PETiH, TeH/Iey KYHECiHiH PeTiH aHbIKTAH ajlybl KEPEK, JKallbl
KoHe Jiepbec wemimepin Taba anajbl.

IpepeKBU3HTTEP: OIIEM I ONEPATOPJIAP/IBIH OpicTep GOMBIHIIA XKIKTeTyi, eKiHII PETTi KHCHIKTAp MeH Mxemainiri: GipKaibInTbl Y3inicCi3AiKTi, HHTETPaIIBIK
AnreGparin ChI3BIKTBIK anreOpa GerTepi JKiKTey YIIiH MaTpHIA TEOPUSACHIH KOJIIaHY KapacThIPhUIaibl. KHCBIKTbI, HHTCTPAJIABI MCHICPCAL.
KOCLIMII).Ua KIUT |AKT 30/0/30/55/12.5/22 5 IocTpeKBH3HTTEP: Ma3smyHbl: «Anre6paHbIH KOCBIMILA TapayIapby MOHI KIACCHKANbIK anreGpaHbIH Kysiperriiri:oky-Top6ue xyMBICHIHBIH Yaepici MeH 20
rAPaAVIADEL K |2216 ’ ' Juddepenumanipik YFBIMAApBIH YHPeTyMeH KaTap anreOpaHbIH KOChIMIIA Tapay/iapbiH 1a KapacThIpajibl, HOTHKENePiH Tajjay, Garaay KoHe Tysere Ginyre
payrap TeHeyJIep YIIiH IEeKTiK CTYZICHTTEpAiH Oilay KabiIeTTepiH apTThIpy/bl KaMTaMackl3 eTeai. byt MoHHIH KenTeren KOJIIaHbLIa b}
ecenrep. Tapaynapbl MEKTETl MaTeMATHKa KyPChIHBIH JKaJIFAChl, OHBIH KEHEHYi GOJIbIT TabblIabl.
CoHppIKTaH, 00aIIaK MaTeMAaTHKTEPIiH JKOHE DOJIalIaK MEKTEIl MyFaliMAepiHiH MaTeMaTHKa
KyPCBIHBIH HETI31H TepeH TyCiHyiHe xKoHe (aKyIbTaTHe cabakTap 6Ty MEH OJIUMIIHAA
€CeNnTepiH MWbFapy/a Ochl IIOHHIH POt YJIKeH 60IMaK.
MM 2 (I') OcHoBbI Ileb: U3yYHUTH OTACIBHBIC [TIABBI AITeOPBI, OCBOMTH TCOPHIO JINHEIHHBIX CHCTEM 3uanus: 3HacT OCHOBHBIC MIOHATHS TCOPHH OOBIKHOBEHHBIX
MaTeMaTHYECKHX TPOU3BONIBHO# (hOPMBI. JJaHbI IPYTINTEI CHMMETPHH, HETMHEHHBIC (JOPMBI U JINHEHHbIE (depermmansHEIX yr it
JIMCLIUTUTHH-2 Mpepexsesntsr: Jlmeiinas | TPYITBL, TPC/ICTABICHHS IPYIIN, OCHOBEI TCOPHH OTHHOMOB. PaccmoTpena knaccudukanus [ YMeHusi: yMeTb Onpe/iesistTh MOPSIOK YPaBHEHHs, TIOPAI0K
anre6pa KOHEYHOMEPHBIX OIIEPATOPOB 110 TOJISIM, IPUMEHEHHE TEOPUH MATPHLL K KIIaCCH(DHUKALMH CHCTEMbI YPaBHEHHii, HAXOUTb OOLIHE H CAMOCTOSATEIbHbIC
IMoctpexsusuth: Kpaeppie [KPHBPIX 1 MOBEPXHOCTE} BTOPOTO MOPSIAKA. pemieHus.
Jononuurensusie | I/ |DGA C Jluneii - " H: . = -
30/0/30/55/12,5/22.5 sanauy s P N-0Tro MOPSIKa C Tep K09 TaMH. ABBIKH: BIAJEeT PABHOMEPHOI HENPEPHIBHOCTHIO, 20
TIaBbl ANreOphl KB |2216 JpPepeHLHATBHBIX JInneiinble ypaBHEHHS ¢ MOCTOAHHBIMU KO3 duumenTamu. PasHocTHbIE ypaBHEHHS. MHTErPAIbHON KPHBOM, HHTETPAILHOI.
ypaenuit Cuctemsl quddepeHnranbHbl it. Knaccud sl TUIIOB T10JI0KeHUH paBHOBecUs | KoMmeTeHIusi: yMEHHs aHATH3HPOBATh, OLCHHBATD 1
ABTOHOMHBIX CHCTEM JIHHEIHBIX YPaBHEHHIT BTOPOTO IOPSIKA. KOPPEKTHPOBATH MPOLIECC U PE3yNIbTaT yueOHO-
BOCIHTATEIBHOM JCSTEbHOCTH;
IM 2 (T') Functional Aim: to study individual chapters of algebra, to master the theory of linear systems of free
Fundamentals of form. Symmetry groups, nonlinear forms and linear groups, representations of groups, basics
Mathematical Prerequisites: Linear of polynomial theory are given. Classification of finite-dimensional operators by fields, Knowledge: basic concepts of the theory of linear algebra.
Disciplines-2 Addiitional algebra application of matrix theory to classification of second-order curves and surfaces is Abilities: Determine the order to find a common and particular
Chapters of PD/EC AChA 30/0/30/55/12,5/22.5 Post-requisites: Boundary- considered. Contents: Linear equations of the n-th order with variable coefficients. Linear ~ |solution. 20
Algebra 2216 value problems for equations with constant coefficients. Difference equations. Systems of differential equations. |SKills: basic concepts of linear algebra.
differential equations Classification of the types of equilibrium positions of autonomous systems of second-order | Competence:the ability to analyze , evaluate and adjust the
linear equations. process and results of educational activities;
MaxkcaThl:HAKTBI €CENTEpP/ LIeIyre MaTEMaTHKANBIK Tajlay diCTepiH 3epTTey. Binimi: uarerpanapix sxone anpdepeHunanibik ecenteyiep
IpepeKkBU3HTTEP: DYHKIMOHAIBIK Ti30€KTep MEH KaTapiap TEOPHSIChI, O1ap/IblH KOHBEPIeHIMACHIH 3epTTey  |apKblibl Typii ecentepai wemeni. Pypbe oniciMen ecentepai
CHIBBIKTBIK anreGpa, onicrepi kentipinren. [lapamerpre GailTaHBICTBI €CEITK, KHCIK ChI3BIKTBI KOHE OETTIK ey Gineni. JIa¥FABICHI: HAKTHI
MaTeMaTHKAIbIK Tajlay, MHTErpaijiap, COH/Aii-ak MEHLIIKTi MHTErpaiap TeOPUsIChl KapacThIPbUIAAbL. Maremarika | TeHey/iep MeH xKyilelep/i ey, 3epTrey Ke3iHIe OChl alFaH
Kapanaibim MeH (U3HKaza OPTYPI NMPAKTHKANBIK CENTEp/ Welyie oap bl KOJIaHy MbICAIIaph GiniMaepin KOaHa b,
JHQepeHIHaIbIK KEJTIpiireH. Hkemni. CaHJIBIK KaTapiap, MEHILIIKTI eMec HHTerpaiiap,
M 2 (T') MaremaruKanbik . A i . .
M MTKT Tenueysep, maremarnkabik | VMasMynbl. Canbik karapiap. QYHKUMAIBIK Tis0ekTep MeH Katapiap. MeHuikcis napameTpre TOyeIlli HHTerpajiap/ibl MEHrepei.
aTEMaT.“KaﬂB.‘K . TanaayIbIe BIVTK 216 30/0/30/55/12,5/22,5 (usnka Tereyepi unterpanaap. ITapamerpen Toyemni unterpanap. ®ypbe karapnapbi xkaHe Oypbe KysiperTiniri: 3epTTey/iH x%aHa FUIBIMH aMaparhlH jxKacay, 20
;sH}:{epm!—( HETI3epl- | KOChIMILIA TocTpexBu3sHTTEP: TYpIEHIpyiepi. TICHXOJIOTHSITBIK-TICAarOTMKAJIBIK 3ePTTeY/IiH apTYpIi
Tapaynapet HHTErpaIay/IblH CAHIBIK QiicTepiH KOJIaHy, FhUTBIMU-3ePTTeY KYMBICBIH YHBIMAACTHIPY
oxicrepi, Komimri JKOHe JKyprize Oimyi urepeni;
b depenumanibk
TeHJCYIEPIH CaHIBIK
onicrepi
IleJib: M3Y4HTh METO/IbI MATEMATHYECKOTO AHAIN3A JUISl PEIICHNS PEallbHbIX 3a/a4. 3HAHMS :PELIACT PAa3IMYHbIC 341241 C IOMOLLBIO
- Tlpescrabiens! Teopust HyHKIMOHATBHBIX LETEH H PAIOB, METOJIbI HCCIIEIOBAHHIS MX MHTEerpaibHbIX 1 1M(epeHIHAIbHBIX BBIYUCICHNIT. Y MeeT
pcpvcmammu. cxoanMocTH. PaccMOTpeHa TeopHsi MyJIbTHININKATHBHBIX, KPUBOJIMHENHBIX H pemwarh 3aja4i MeTo1oM Dypbe. VYmenus:
JHHCHHa anreﬁga, MOBEPXHOCTHBIX HHTETPAJIOB, & TAKKE COOCTBEHHBIX HHTEIPATIOB B 3aBUCHMOCTH OT pelarh KOHKPETHbIE yPABHEHHUs M CHCTEMBI, IPUMEHSTh
MareMaTHYeCKHii aHau3, ; .
napameTpa. [IpHBeeHbI PHMEPbI HX HCTIONb30BAHMS [IPH PELICHHH Pa3IMYHbIX TOJy4CHHBIC 3HAHMS TIPH HCcaenoBannn.  HaBbikm:
npocTeie AupepeHHanbabe| aans . . .
MPAKTHYECKHX 337144 [0 MATEMATHKE U (PU3HKeE. BIIICET YHCIOBBIMU PSIAMH, HETIEPHOANIECKUMU
YpaBHEHHS, ypABHEHHS .
JlonoHATENbHBIE - Conep:xanne: Kpatusie nnrerpansl. Kpuosuneittsie narerpaist. Teopus noss. Mepa n MHTErpalaMu, HHTErPaIaMu, 3aBHCHMbIMU OT ITApaMeTpa.
MM 2 (I') OcHoBbI MaTeMaTH4eCKoi HHU3NKK o
T71aBbI DGMA nHrerpan Jlebera. KomneTenuusi: yMmenusi paspadarbiBaTh HAy4HBIN anmapar
MaTeMaTH4eCKHX B/UKB 30/0/30/55/12,5/22,5 TocTPeKBU3HTHI:YUCICHH 20
MaTeMaTH4eCKOro 2216 MCCIIEIOBAHHS, IPUMEHSATh PA3IMYHbIE METO/IbI ICHXOJIOT0-
JMCLIUTUTHH-2 I METOJBI
aHanM3a TEJIarornYeCKNX UCCIIe/IOBAHIH, OPraHH30BBIBATh H

MHTErPUPOBAHMSL,
YHCIIEHHBIE METO/IbI
OOBIKHOBEHHBIX
uddepeHtmaTbHbIX
YpaBHEHUIH

TPOBOJINTH HAYYHO-HCCIIE/IOBATEIIBCKYIO PaboTy;




Prerequisites:

linear algebra, mathematical
analysis, simple differential
equations, mathematical

Aim: to study the methods of mathematical analysis for solving real problems. Theory of
functional chains and series, methods of studying their convergence are presented. The
theory of multiplicative, curvilinear and surface integrals, as well as proper integrals is
considered depending on the parameter. Examples of their use in solving various practical
problems in mathematics and physics are given. Content: Multiple integrals.
Curvilinear integrals. Field theory. Measure and Lebesgue integral.

Knowledge: the solution of various problems of integral and
differential calculus. And also must know the solution of the
problem by the Fourier method. Abilities: Apply this
knowledge to the study and solution of specific equations and
systems encountered in various fields of natural science.
Skills: Multiple integrals. Curvilinear integrals. The theory of

IM 2 (I') Functional | Additional physics equations fields. Measure and Lebesgue integral.
Fundamentals of Chapters of BD/E |[AChM 30/0/30/55112.5/22.5 Postrequisites: numerical Competence:the ability to develop scientific research 20
Mathematical Mathematical Cc |A2216 e methods of integration, apparatus , applying various methods of psychological and
Disciplines-2 Analysis numerical methods of pedagogical research, organize and carry out research work;
ordinary differential
equations, numerical
methods of equations of
mathematical physics
IpepexBH3HTTEP: MakcaThl: op TYpJIi AeHreiiieri IIaHNMETPUs eCeNTePiH LIENTye Ka3bIKTbIKTaFbl Binimi: IlnanumeTpusiubin ecentepin mbirapy 6apbiChiHia
MareMaTHKa eHIi3y Kypchl — [reoMeTpHsUIbIK (PUIypaap/IbiH HEri3ri TYKbIPhIMIAPbIH, TEOPEMaapbiH, KACHETTEPiH O /1Bl JKYHeIer, OHbIH IIOPMEHILIITH apTThIPYFa KaKeTTi
IMocTpekBH3NTTEP: Kosnanyra yiipery. Iltanumerpus akcuomanapsl, yioypaii, poM0, napauieaorpamm, duicTep I KoMIaHaHa b,
CTEPEOMETPHSIIBIK menOep Topisai Herisri ¢purypanap seprrenesi. Mxempiniri:Kasipri 3amanra caii 6ocekere Kabinerri,
MM 3 () JKa3pIKTBIKTAFBI ZhGES ecenTepai menry ) I‘eo.MeTpman- Mo.u.euuerri JIaMBITY MOCEJIEHIH KYPBUIBICHI JKOHE LISIIiM/I 10JIe//Iey JKOHE  [JIOrMKaIBIK OiuIay KabieTi )aKchl JaMbIFaH MaMaHAapbl
MaTemarHKa KoHe T €0M3Tpl4_ﬂﬂbu< KIVT hP 0/0/75/60/15/30 NPAKTHKYMBI, IPOEKTUBTI  |Herisgey MyMKIHAiri JasipIIaIt MbIFapaibl. 8
reoMeTpr Herisnepi ecenTepl ey K 3304 TEeOMETpHsL Masmynbl: JKa3bIKTBIKTaFbl TY3ysep MeH Oypeimrrap. Ymbypeimrap. [len6ep. Jlarabichr: [TIaHHMETPUSUIIBIK eCenTep i MIbIFapyFa KaKeTTi
TIPAKTHUKYMBbL JKa3bIKTBIKTaFbI FCOMETPHSNBIK camyaap. ToptOoypsiutap. TepTOYPHIIITEH ayIaHaapbl. Ginim, OiTiK, TaFABIHBI KABINTACTBIPA/IBI.
Kysiperriiri: oky-Top6ue sKyMbICBHIHBIH Yaepici Men
HOTIKENepiH Tanjay, Oaranay soHe Tysere Oinyre
KaJIbIITaCThIPbUIA/IbI;
l'[pepelcnmnn,l: BBO)JHHﬁ ueJ’le HCJ’IL TpeaAMETa: HAYyYHTBCS UCII0JIb30BaTh OCHOBHBIC IMOHATHS, TCOPEMBI K CBOWCTBa 3HaHuA: TIpH PCUICHHUH 3a/1a4 MJTAHUMETPHUH HCTIOJIb3YHOTCS
KypC MaTeMaTHKH TCOMETPHYCCKHUX Ek]]/ﬂ'yp Ha IUIOCKOCTH NPH PELICHUH 3a1a9 TIITAHUMETPHUH PasHOTO YPOBHS. METO/MbI, HCOGXO}JHMHC JUI CHCTEMAaTH3allui MBICIIH U
IMocTpeKBU3NTHI: M3yqaroTcst akcHOMBI TTAHHMETPHH, OCHOBHBIC (PUIYPBI TPEYTOIBHHK, POMO, MOBBILICHHs! €€ IeHCTBEHHOCTH.
TIPAKTHKYM 110 PCHICHUIO TiapajienorpamMm, Kpyr Pazsutne TCOMCT‘pM‘ICCKOﬁ KYJIBTYpPBI, TOCTPOCHHUE 3a/1a4¥ U YMCHHEC VYmenusi: TIOITOTOBKA M BBIITYCK COBPEMEHHBIX
npaKTPleM 1o CTCPCOMETPUYCCKHUX 3a/1a4, |IOKa3pIBaTh U OGOCHOBLIBaTL peueHue. KOHKprHTOCHOCOéHBIX CNCHHATUCTOB C PasBUTBIM
MC 3 () OctoBb! pemenmo . PRGZP reomeTpuyeckue 3anaun Ha |Copnep:xanune: O crpoeHnu Kypca reoMetpui. OCHOBHBIE CBOHCTBA MPOCTEHIIMX JIOTUYECKUM MBIILIJIEHHEM.
MaTeMaTHKH 1 TEOMETPHIECKUX Kﬁ/ 3304 0/0/75/60/15/30 TIOCTPOEHHE reomeTpudeckux Gpuryp. 'eomerpryeckne nocTpoenus Ha miockocTu. YeThipexyronbuuky.  |HaBbIkn: GOPMHUPYeT 3HAHHS, YMCHHSI, HABBIKH, 8
reoMeTpuH 3a/1a4 Ha MHOl‘Oyl'OJ'leHKH. Perienue TPEYTr0JIbHUKOB. Hnoma,uu TUIOCKMX ll)l/ll”yp. HeOGXOﬂHMHe JUIA pereHus HHaHVlMeTp"‘ieCKVIX 3aja4.
TUIOCKOCTH Komnerenuusi: yMeHus aHaTu3upoBaTh, OLEHUBATH 1
KOPPEKTHPOBATH MPOLIECC H PE3yIIbTAT yueOHO-
BOCIUTATEIbHOM JCATEJIbHOCTH,
Prerequisites: introductory | Aims: The purpose of the subject: to learn to use the basic concepts, theorems, and Knowledge: Properties and formulas of planimetric figures;
course of mathematics properties of geometric figures on the plane in solving planimetry problems of different Formulas and methods for calculating the areas of polygons.
Postrequisites: workshop  |levels. Abilities: solve flat problems, relying on the studied properties
) Workshop on on solving of stere-ometric Axioms of planimetry, ba_sic figures like lrian_gle, rhombus, parallelogre_\m, circle are studied. [of Planimetric figures; ) -
MS 3 (I') Foundations solving geometric WSGP problems, geometric Development of geometric culture, construction of the problem and ability to prove and Skills: to form and develop educational and cognitive
of mathematics and problems on the PD/EC P 3304 0/0/75/60/15/30 problems on construction  |justify the solution. activities in the field of organization and improvement of self- 8

geometry

plane

Contents: About the structure of the course of geometry. Basic properties of the simplest
geometric figures. Geometric constructions on the plane. Quadrangles. Polygons. The
solution of triangles. Areas of plane figures.

education.
Competence:the ability to analyze , evaluate and adjust the
process and results of educational activities;




IpepexBH3NTTEP: MEKTEN
GarapIaMachl,aHATNTHKAT
BIK FEOMETpPHS
IocTpekBU3NTTEP:
IJIAHUMETPHUSIIBIK ecenTepi
IIENTy IPAKTHKYMbI,

MaxkcaThl: IOHHIH Ma3MYHBIH/IA alreOpaibK eMeC aHATHTHKAIBIK ()YHKIMSHBIH HEeTi3ri
KacHEeTTepi KapacTeIpbUIafbl. BimiM amymsuiap moHAl urepy GapbIChIH/IA TPAHCICHACHTTIK
(yHKUHsITAp B KYpAesi aifHbIMaiIs! GYHKIUSIAp peTiHae KapayFa yilpeHei;
9KCIIOHEHLAI/B, TPHTOHOMETPHSUIBIK, JIOrapu(MIIK (yHKIHSIIAP MEH OJIApIbIH,
rpaduKTepiHiH KacHeTTepiH Mmaiinanay OiniriHe ne 60JIabl; TPAHCICHACHTTIK TeHACYICpPAl
0Cbl PyHKLHMSAIAPIBIH IPAQUKTEPIH KYpY apKbLIbI LIEIIE/i.

Binimi: AKnaparThIK-KOMMYHHUKALMSUIBIK TEXHOIOTHSIIAPIBL —
TEIarorTep/IiH KY3bIPETTiTKTEPiH KAMTaMachl3 €Ty YIIiH
9IIEKTPOH/IBIK OKBITY JKYifeCiH naiiaanymbLiap/s! 1aspian
JKOHE ONap/IbIH OLTIKTINIriH apTThIpabl.

Mxempniniri: Kasipri ke3jie MareMaTHKalIbIK ecenreysepi
aBTOMATTaH/IBIPYFa apHaNFaH OarapiamMaiap/ibl, TeK KaHa

CTEPEOMETPHSIIBIK Masmynbr: OyHKIHS XkoHE onapabiH rpadukrepi. Hakrer canaap. XKysikramn ecemnrey. FBLIBIMH-TEXHHKAIIBIK Caslajia FaHa Naii/lalaHbll KoiMacTaH,
ecenTepi menry Kommnexe carnap. Jlopexe xone Ty6ip. Canaap xoHe anredpaisik TypneHaipynep. bytin COHBIMEH 6ipre OKbITY NPOLECiHAe KOJIaHaIbl.
MM 3 (I') Cryzentrin NPaKTHKYMBI, koHe Gormmuek cannap. XKait skoHe OHABIK GeueKTep, onapra apHMETHKAIBIK aMasiap JlaFabicbl: MaTeMaTHKa[aH Kaibl 3aHAbLIBIKTAPBIH
Maremarika xoHe | reutivm seprrey KIUT [SGZZh 0/0/75/60/15/30 MareMaTHKaHbl OKBITY/IbIH  |Kongany. Ilepuarel ouabIK Gommekrep. Paunonan cannap. Mppaumonan canaap. Hakrsr Ma3MYHBIH JKaH-)KaKTbI allIbIIl, OHbI €Cell IbIFapysa THIMII
TCOMCTPHS CCCITEPIH KYMBICHL K (3304 TEOPHsCH! MeH djlicTemeci; |canaap Tyciniri. Kommieke canmap Tyciniri. Komnnekce cannapra apuMeTHKAIBIK aMalap | naiizananasp.
IIenry IpaKTHKyMBl Marematyka Tapuxsl koHe  Kongany. QYHKUHSHBIH TaHOATYPAKTBUIBIK apasIbIKTaphl XkoHe Ty6ipi. @yHKIms rpadurin Kysiperrisiri: aknaparTsiH 3amMaHayH aKmaparTblK KOFaM
oticHaMace! reoMeTpUsIBIK Typrenaipy. Tencizaixrepai nonenney. IIporpeccusnap. TpancieHAEHTT] JIaMybIHIaFbl 00JIMBICHI MCH MOHIH TYCiHY, OCHI yaepicTe
opuekTep. Kepcerkimrik epaekTepai TeHOe-TeH Typnenipy. Jlorapudmuik epaexrepi maiiia GoaTeIH KayinTepai CesiHil, aknaparThik
Terbe-TeH TypuaeHaipy. Heri3ri TpHroHOMeTpHsUIBIK (DYHKIHSIAp aHBIKTAMACHL. Kayinci3AiKTiH Heri3ri TanantapblH opeIHIAYy KabineTien
apTTHIPY/a KOJIAHBLIAIbI;
IpepexBusuTsl: mikonbHas | Lleas:B coneprkanuy npeamMera paccMaTpuBalOTCs: OCHOBHbIE CBOIMCTBA HeanreOpandeckoii |3HAHMS: MOArOTOBKA U NOBBILICHHE KBAIH(PUKALMHE
HpOrpamMMa, aHauTHYecKas |aHanmruyeckoit GyHkuun. B xoze ocBoenus npeiMeTa yqaliiecs yqaTcsi paccMaTpiBaTh noJb30Baresel HHPOPMALHOHHO — KOMMYHHKAILHOHHBIX
TeoMeTpHus TPAaHCUEH/ACHTHbBIE q]yllKLll/ll/l KaK CJIOKHbIEC [IEPEMEHHbIE (llyllKLlldl/l; CMOKET UCII0JIb30BaTh TEXHOJIOTUIi-CHCTEM JIEKTPOHHOI'O 06)"—[61[1451 piuiby
HOCTpeKBPBMTbl: CBOMCTBA IKCIIOHEHIUAJIBHBIX, TPUTOHOMETPUUYECKHX, norapmbmuqecxux lbyllKLll/lﬁ H UX obecrieueHus KOMI'ICTCHL[PIﬁ neaaroros..
TIPAKTHKYM TI0 PEIICHHIO rpad)uKH; PEIINTE TPAHCIICH/ICHTHBIC YPABHEHHS, TTOCTPOMB IpaduK STHX (YHKIHIL. YMenusi: B HaCTOsIIEE BPEMS IIPOTPaMMBI JUIst
NIaHUMETpUIeCKuX 3a1au, |Conepsxanne: Oynkiuu u ux rpadguxu. Beuectsennble uncna. [IpubausuTesbHbIi pacuer. |aBTOMATH3ALMHE MATEMATHYECKHUX BBIYUCICHUH HCHIONb3YIOTCS
TIPAKTHKYM TI0 PEIICHHIO Cnoxusle yucna. Crenens U kopeHb. Yucina u anredpanyeckue npeodpasosanus. Llensie HE TOJILKO B HAY4YHO-TEXHHYECKOH 0011acTH, HO M B Ipoliecce
CTEPEOMETPHYECKHX 3a1a4, |4ucia u Apodu. [IpocTeie u JecaTHUHbIE APOOH, IPUMEHEHHNE K HUM apH(DMETHYECKHX 0o0ydeHHs.
MC 3 (I') Hpaktukym TEOpHS U METO/MKA neiictsuit. [lepunanbhble AecsaTnymble Apo6u. PatponansHoe yucio. UppaunoHaibbie HaBbIKH: BCECTOPOHHE PACKPBIBAET COJIEPIKAHUE OOLIMX
no pewtertiio sazad | Haysiio- VI INTTS 0/0/75/60/15/30 00yueHNs MaTeMaTHKe; uncsa. [loustie o AeicTBUTENbHBIX unciax. [IoHsATHE KOMILIEKCHBIX dnce. [IpumensTs 3aKOHOMEPHOCTeii 110 MaTeMaTHKe, 3GeKTHBHO HCMOMb3YeT
MATEMATHKI 1 nceneposatensea | KB a0y VcTopus M METOZI0NOMHS  [apu(MeTHaecKue ONepaliy Ha/l KOMILIEKCHBIMH 4HcIaMu. CHMBOJIbHbIE HHTEPBATBI H €€ IIpH PelIeHNH 3a/1a4.
reomeTpum s pabora cryzienta MaTeMaTHKH xopuu dynkimu. ['eomerpuueckoe npeobpasosanne rpaduka Gpynxiu. JlokasatenseTBo KommneTeHuus: crocoGHOCTb IOHMMATh CYIHOCTb U
HEPABEHCTB, NIPOrPECCUHU, TPAHCUEH/ICHTHbBIC BbIPAKEHUS. Hponopuuouaﬂbuoe 3HA4YCHHUC HH(i)OpMaL{HH B pasBUTHH COBPECMECHHOTO
npeoﬁpasosa.une TOKa3aTeIbHbIX Bb{pmxeuni PasHoBecHoe npeoGpaSOBalme anzopMauuom-mro OﬁmCCTBa, CO3HaBaTh OMACHOCTH U
norapml)anccknx BBIpZDKCH"ﬁ. OﬂpC}Z[CﬂCHHC OCHOBHBIX TPHTOHOMETPHYCCKHUX fi)yHKLle/‘l. Yrpo3el, BOSHHKAIOIIKWE B 3TOM IIpo1ecce, COﬁJ'“O}IaTb
OCHOBHBIC 1‘pc603aHm{ HHq)OpMaHPIOHHOﬁ 6C'£OI'IHCHOCTI/I, B
TOM YMCJIC 3alMUTHI I'OCy}Z[apCTBeHHOﬁ Taf/‘lHH;
Prerequisites:school Aims: the main properties of the non-algebraic analytic function are considered in the Knowledge: basic didactic capabilities of universal software
program, analytical content of the subject. In the course of mastering the subject, students learn to consider products, specialized teaching mathematical environments,
geometry transcendental functions as complex variable functions; will be able to use properties of modern technical training tools, professional mathematical
Postrequisites: workshop  |exponential, trigonometric, logarithmic functions and their graphs; solve transcendental software products.
on solving planimetric equations by graphing these functions. Abilities: create electronic educational visual materials with
problems, workshop on Content: Functions and their graphs. Real numbers. Approximate calculation. Complex the help of universal software products, specialized learning
solving stereometric numbers. Degree and root. Numbers and algebraic transformations. Integers and fractions. mathematical environments, professional mathematical
problems, theory and Simple and decimal fractions, application of arithmetic operations on them. Peridal decimals. |software products, for use in the teaching of mathematics.
MS 3 (1"') Workshop N methods of teaching Rational numbers. Irrational numbers. The concept of real numbers. The concept of complex [Skills: methods of competent design of electronic and printed
on Solving Problems Scientific Research PD/EC SWS 0/0/75/60/15/30 mathematics; History and  |numbers. Apply arithmetic operations on complex numbers. Symbolic intervals and root of ~ [mathematical texts and techniques for developing educational
of Mathematicsand | Work of Student 3304

Geometry

methodology of
mathematics

the function. Geometric transformation of a graph of a function. Proof of inequalities.
Progressions. Transcendental expressions. Proportional conversion of exponential
expressions. Equilibrium transformation of logarithmic expressions. Definition of basic
trigonometric functions.

presentations, visual electronic training materials, interactive
training models.

Competence:ability to understand the nature and significance
of the information in the development of modern information
society , realize the dangers and threats that arise in this
process , to comply with the basic requirements of information
security , including protection of state secrets;

MAMAH/IbIK MOAYJIBJAEPI /MOJAYJIU CIHELHAJIBHOCTH/ SPECIALITY MODULES  (4-kypc, 7-cemectp)




IpepexBu3ntTep:
AKnaparThIK-
KOMMYHHUKAIHSUTBIK
TEXHOJIOTHSLIAP
IocTpekBU3NTTEP:
MateMaTHKaHbl OKBITY/BIH
amicremeci

MaxcaTel: [ToHHIH MakcaThl: aKNapaTThIK TEXHONOTHANAP TYCIHIri MEH Typiepi 3epTTenei.
MaremaTnKa MEH F€OMETPHUSHBI OKBITY/Ia KOJIAHBLIATBIH 3aMaHay’ H(PIBIK
TexHonorusuiapasl (MathCAD, Geogebra xoue T.0.) maiinanaHy MyMKiHAIKTepi aribuIagsL.)
AKT-HbI KOJIZIaHa OTBIPBII, MATEMATHKA IIOHIH OKBITY IPOLIEC 3ePTTeIy /e, KAKETT
JIaFIbLIap MeH KaGieTTep KalbliTacy/a.

Ma3smyHbl: Binim canachiHiarsl JKaHa TEXHOIOTHSIAP: HHTEPAKTHBTI TAKTa, KEHKOIAKTBI
HHTEPHET, 3JICKTPOH/IBI OKY KYPAIAapbl, My/IbTUMEHSIIBIK TEXHOJIOTHSIAP. AKIAPaTThIK-
KOMMYHHKaIMsANBIK TexHosorusnap (AKT) kypangapsl. Okbitynarst AKT 1aMybIHEIH
Ke3enzaepi. OKbITYarbl My/IbTHME/IHA KOHE OHbI MATEMATHKAHBI OKBITYFa KOJIIAHY JKOJIAaphl.

Binimi: AKnaparThIK-KOMMYHHUKALMSUIBIK TEXHOIOTHSIIAPIBL —
TEIarorTep/IiH KY3bIPETTiTKTEPiH KAMTaMachl3 €Ty YIIiH
9IEKTPOH/IBIK OKBITY JKYifeCiH naiiananybLiap/s! 1aspiari,
onapabIH GimikTinirin aprrepanst. XKanmer 6imim Gepymin
AKNapATTBIK TEXHOIOTHSIIAPBI JCTYPII OKBITY dAiCTEpi MEH
Tocinepinze Keidip mefarornKatbIK MoceIeIep i ey ais
JKaHa Kypanapbl PeTiHe Maii1aHbLIa/IbI.

HMxempniniri:Kasipri ke3jie MatreMaTuKaiIbIK ecenreynepi
aBTOMATTaH/IBIPYFa apHa/FaH OarapamMaiap/ibl, TeK KaHa

x{a\{lre?vxfll;l)/maﬂu Maremarukazaret KIUT |MAT MatemaTHka MOHIHIH aKNapaTThIK-KOMMYHHKALHSIIBIK OPTAchl. DNEKTPOHIBIK XKOHE FBLUIBIMH-TEXHHKAIIBIK Caslaia FaHa Naii/lajjaHbll KoiMacTaH,

OKBITY QlFiCTCMeCiHiH i::s(p)i;l::uap K |4303 30/15/15/85/12,5/22,5 BUPTYaJIb/IBIK KiTalXxaHanap. ;)HLIM&H ?ipré ‘ol(r,rfy npouecinne Konnaﬂauu:‘

Hel'i'}}]fb'pl AF/IbICHI: Maxemamkauaﬂ JKaJIIbl 3aHABUIBIKTAP AbIH
Ma3MYHbIH KaH-KaKThl alllbIll, OHBI €CEII LIbIFapyaa THIMIL
naiiiananaipl.

Kysiperriuniri: 3amanayn 6iim Gepy koHe aKmaparThlK

TEXHOJIOTHsIAp/BI [Tali/ianana OTIPBII JKaHa OimiMaepai o3

GeriHme any KabiIeTiH apTTHIpya KOJIIaHbLIA b,
l'[pepelcnmm'u: ueJ’lb: H3YYArOTCA MOHATHE U BH/bI HHq]OpMaHHOHHLIX TEXHOJIOTHH. Ey}:[yT OTKPBITBI 3HaHuNA: TMOATOTOBKA U MOBBILICHUEC KBBI[I/ICbI/IK&L{HH
Hndopmarmonno- BO3MOKHOCTH MCTIOJIb30BAHHs COBPEMEHHBIX IH(poBEIX TexHonoruii (MathCAD, Geogebra |monb3oBatesneii HHPOPMAIHOHHO — KOMMYHHKAIIMOHHBIX
KOMMYHHUKALIHOHHbIE H ,‘Z[p.), TIPUMCHACMBIX B OGY‘ICHVWI MaTreMaTukKe U I‘COMCTpVH/l.) C TMOMOLIBIO UKT usydaercs TEXHOJIOTHii-CHCTEM SJIEKTPOHHOTO 06y‘{CHHfl AT
TEXHOJIOTHHA. nporecc 00ydeHus MaTeMaTHKe, pOPMUPYIOTCS HEOOXOIUMbIE HABBIKH U YMEHUS. obecrneueHns KOMIETeHIHit negaroros. MHpopMaHoHHbIe
HOCTpeKBPBMTbl: Co}lepmanvm: Hay!u/m, CTYACHTOB NPABHIIbHO HCIIOJIE30BaTh HHCI)OpMaLU/lOHHLIC u TEXHOJIOTHH 06”.(01‘0 06})33083[-"/]5{ HCTIONB3YIOTCS KaK HOBBIC
Meroauka npenonasanus | kommeioTepHsie TexHonoruit (MKT) B 06yuennn MatemaTke. [IpOBOHTE TEOPETHIECKHIT CpPEJICTBA PEHICHUS HEKOTOPBIX MEIarOTHYECKHUX 3a/1a4 B
MaTeMaTHKH anamn3 s¢pdexrusHocTH pumenerns UKT. Hayuuts cryaentoB npumensts UKT s TPaJULMOHHBIX METOJAX U IOAX0JaX 00ydeHHs.

MM 2 (r) OGLﬂCHCHHS{ TEOPETHYCCKUX MATCPHAJIOB IIKOJIBHOI'O KypCca MaTEMaTHKH U TIPH PCIICHUH ‘VYMeHusi: B HacToAIIEE BPEMS NPOrpaMMBbI IS

(byllKLlM()llaﬂbllblﬁ I/I[lq_)()p]vlauu()luu,]e 1_[)]/ ™ 3a/a4 CaMOCTOATEIbHO. AaBTOMaTH3alUuHn MaTCMaTH‘lCCKHX”BH'“IHCHCHH!‘/'I HUCTIOJIB3YIOTCA

orneparop 1 TEXHOJIOTHH B KB |4303 30/15/15/55/12,5/22,5 HE TOJIBKO B HAYYHO-TEXHHYECKOH 06J1acTH, HO | B TIpoliecce

MareMaTHYecKas MareMarHke oOyueHus.

CTATHCTHKA HaBBbIKH: BCECTOPOHHE PACKPbIBAET COAEPKAHME OOIIMX
3aKOHOMEPHOCTEH 110 MaTeMaTuke, 3G hEeKTHBHO UCTIONB3YeT
ee IPU PeLICHHH 3a/1a4.

KOM"CT?H"“H: C]TOCOﬁHUCTL CaMOCTOSATECIIBHO npnoGchaTB
HOBBIC 3HaHUs, HCITOJIE3Ysl COBPEMEHHBIC 06paSOBZlTeﬂLHLIe "
I/IH(b()pMaul/IOHHHe TEXHOJIOTHH;
Prerequisites: Information [Aims: the concept and types of information technologies are studied. Opportunities to use Knowledge: basic didactic capabilities of universal software
and communication modern digital technologies (MathCAD, Geogebra, etc.) used in teaching mathematics and  |products, specialized teaching mathematical environments,
technologies. geometry will be opened.) modern technical training tools, professional mathematical
Postrequisites: Using ICT, the process of teaching mathematics is being studied, the necessary skills and software products.
Methodology of teaching  |abilities are being formed. Abilities: create electronic educational visual materials with
mathematics Content: To teach students to correctly use information and computer technologies (ICT) in |the help of universal software products, specialized learning

MS 2 . teaching mathematics. Conduct a theoretical analysis of the effectiveness of ICT applications. |mathematical environments, professional mathematical

Information Teach students to use ICT to explain the theoretical materials of the school course of software products, for use in the teaching of mathematics.

(I'Fundamentals of - I™ N N . A N ) >

Mathematics Technologiesin  |PD/EC 4303 30/15/15/55/12,5/22,5 mathematics and when solving problems independently. Skills: methods of competent design of electronic and printed

Teaching Methods

Mathematics

mathematical texts and techniques for developing educational
presentations, visual electronic training materials, interactive
training models.

Competence:ability to independently acquire new knowledge ,
using modern educational and information technology;




IpepexBu3ntTep:
AKnaparThIK-
KOMMYHHUKAIHSUTBIK
TEXHOJIOTHSLIAP
IocTpekBU3NTTEP:
MateMaTHKaHbl OKBITY/BIH
amicremeci

MaxcaTel: MaTeMaTHKaHbI OKBITY CalTachlHa HHHOBAUMAMBIK IT TeXHOMOrusmap st
MEHTepY JaFAbLIapbIH, OiiM KyiieciH KanbinTacTeipy. OKylIbUIapFa MaTEMAaTHKAIBIK
TIOHEP/i OKBITY/A CaH/BIK XKAHAIBIKTAP/Ibl KOJIaHyIbIH 9/iCTEMEIIiK aCIIeKTiIepi MeH
npuHOMnTepin Tangay. OKy ypAiciHe aKmapaTThIK TEXHOIOTHSIIAPb CHi3YIiH
epeKIeTiKTepi MeH OarbITTapbl 3epTTeNei.

Ma3smyHbl: Binim canachiHiarsl JKaHa TEXHOIOTHSIAP: HHTEPAKTHBTI TAKTa, KEHKOIAKTBI
HHTEPHET, 3JICKTPOH/IBI OKY KYPAIAapbl, My/IbTUMEHSIIBIK TEXHOJIOTHSIAP. AKIAPaTThIK-
KOMMYHHKaIMsANBIK TexHosorusnap (AKT) kypangapsl. Okbitynarst AKT 1aMybIHEIH

Binimi: AKnaparThIK-KOMMYHHUKALMSUIBIK TEXHOIOTHSIIAPIBL —
TEIarorTep/IiH KY3bIPETTiTKTEPiH KAMTaMachl3 €Ty YIIiH
9IEKTPOH/IBIK OKBITY JKYifeCiH naiiananybLiap/s! 1aspiari,
onapabIH GimikTinirin aprrepanst. XKanmer 6imim Gepymin
AKNapATTBIK TEXHOIOTHSIIAPBI JCTYPII OKBITY dAiCTEpi MEH
Tocinepinze Keidip mefarornKatbIK MoceIeIep i ey ais
JKaHa Kypanapbl PeTiHe Maii1aHbLIa/IbI.

HMxempniniri:Kasipri ke3jie MatreMaTuKaiIbIK ecenreynepi

MM 2 (I .
( ) MaremaTuka xXoHe Ke3enzaepli. OKLITyﬂa}'H MYJIBTUMEIHA KOHEC OHbI MATEMATUKAHbl OKBITYFa KOJIIAHY JKOJIJIaphl. [aBTOMATTaHAbIpy¥a apHallFan 6amapnamauapub1, TEK KaHa
MaremaTHKaHbl KIIT |MAT 7 . -
OKBITY SLiCTEMeCiHIH AKMaparThiK K 4303 30/15/15/55/12,5/22,5 Maremarnka IoHIHIH aKIapaTThIK-KOMMYHHKALHSIIBIK OPTAChl. DICKTPOHIBIK KOHE FBUIBIMU-TEXHHUKAJIBIK Cajlajla FaHa IaiijjajJaHbin KoiMacTa,
H erisiepi TEXHOJIOTHsIap BUPTYaJIbJbIK KiTalIXaHanap. COHBIMEH 0ipre OKbITY IPOLECIHAE KOJIIAHA/IBL.
Jlarabichl: MareMaTHKaaH JKallibl 3aHIbUIBIKTAPIbIH
Ma3MYHbIH KaH-KaKThl alllbIIl, OHBI €CEII IIbIFapyia ’l‘l/liMﬂi
naiiiananaipl.
Kysiperriuniri: 3amanayn 6iim Gepy koHe aKmaparThlK
TEXHOJIOTHsIAp/BI [Tali/ianana OTIPBII JKaHa OimiMaepai o3
Gerinme any Kabineri urepineni;
l'[pepelcnmm'u: ueJ’lb: CbOpMHpOBaHPIC CHCTEMBI 3HAHHU# ¥ HABBIKOB BJIAJICHUSA HHHOBALIHOHHBIMH UT- 3HaHuNA: MOATOTOBKA U MOBBILICHUEC KBBI[I/ICbI/IK&lL{HH
I/Iud)opmaunouuo- TEXHOJIOTUAMH B OGHQCTH 06y‘!CHVl${ MareMaTHke. AHaITN3 METOJAUYCCKHUX aCIICKTOB U TOJIb30BaTeIICH MHCbOpMaLlHOHHO — KOMMYHHKaIlHOHHBIX
KOMMYHHUKALIHOHHbIE TIPUHIIMTIOB MCIIOJIb30BAaHUS LlH(l)pOBbIX HHHOBaLH/lﬁ B 06y‘{CHHH CTYACHTOB MaTEMaTH4YCCKUM TEXHOJIOTHii-CHCTEM SJIEKTPOHHOTO 06y‘{CHHfl AT
TEXHOJIOTHHA. JUCUMIUTIMHAM. I/I3y‘{CHH OC06CHHOCTPI W HampaeJICHUS BHEAPCHUA nHQ)opMaunom—mx obecrieueHus KOMI'ICTCHL[PIﬁ neaaroros. I/[HCbOPMaL[PIOHHHC
IMocTpekBU3MTHI: TEXHOJIOTUi B 00pa30BaTebHBbIN HPOLECE. TEXHOJIOTHH 00IIero 06pa30BaHMs HCTOJIB3YIOTCS Kak HOBBIG
MCTO}_’[HK& TnpernoiaBaHus Co}lepmanvm: Hay!me CTYACHTOB NPABHIIbHO HCIIOJIE30BaTh an)opMaunom-mc u CpE/ICTBA PCUICHUS HEKOTOPBIX MEJAroru4eCKux 3aaaq B
MM 2 (C MaTeMaTHKH KommbioTepHble TexHosoruii (MKT) B 06ydenun Maremathke. [IpOBOHTE TEOPETHICCKHI TPaJULMOHHBIX METOJAX U IOAX0JaX 00ydeHHs.
@ . ananmm3 s pextusrocTr npumenenus UKT. Hayuuts crynentos npumensts MKT s YMeHusi: B HACTOSIILEE BPEMS IPOTPaMMBI JUTs
DyHKIHOHATBHBIH Maremarnka u -
Hﬂ/ IT™M OGLﬂCHCHHS{ TEOPETHYCCKUX MATCPHAJIOB IIKOJIBHOI'O KypCca MaTEMaTHKH U TIPH PCIICHUH ABTOMATH3AlMA MAaTEMAaTHYCCKUX BBIYUCIICHUH UCIIOIB3YIOTCSA
oneparop 1 MH(DOPMALIMOHHbIC 30/15/15/55/12,5/22,5 .
KB 4303 3a/1a4 CaMOCTOSATENIBHO. HE TOJIBKO B HAYYHO-TEXHHYECKOH 061acTH, HO | B TIpoliecce
MareMarhJeckKas TEXHOJIOTHH
0o0ydeHHs.
CTaTUCTUKA
HaBBbIKH: BCECTOPOHHE PACKPbIBAET COAEPKAHME OOIIMX
3aKOHOMEPHOCTEH 110 MaTeMaTuke, 9G(EeKTHBHO UCTIONB3YeT
ee IPU PeLICHHH 3a/1a4.
KOM“CT?H““H: C]TOCOﬁHUCTL CaMOCTOSATECIIBHO npnoGchaTB
HOBBIC 3HAHUs, HCITOJIE3Ysl COBPEMEHHBIC 06paSOBaTCﬂLHLIC "
“HqIOpMauMOHHHC TEXHOJIOTHH;
Prerequisites: Information [Aims: ormation of knowledge system and skills of mastering innovative IT technologies in | Knowledge: basic didactic capabilities of universal software
and communication the field of teaching mathematics. Analysis of methodological aspects and principles of using |products, specialized teaching mathematical environments,
technologies. digital innovations in teaching students mathematical subjects. Features and directions of modern technical training tools, professional mathematical
Postrequisites: introducing information technologies into the educational process are studied. software products.
Methodology of teaching  |Content: To teach students to correctly use information and computer technologies (ICT) in |Abilities: create electronic educational visual materials with
mathematics teaching mathematics. Conduct a theoretical analysis of the effectiveness of ICT applications. |the help of universal software products, specialized learning
Teach students to use ICT to explain the theoretical materials of the school course of mathematical environments, professional mathematical
MS 2 . - : X : . .
(I)Fund tals of Mathematics and ™ mathematics and when solving problems independently. software products, for use in the teaching of mathematics.
undamentals o X X X X X
. Information PD/EC 30/15/15/55/12,5/22,5 Skills: methods of competent design of electronic and printed
Mathematics 4303 N . B .
Technology mathematical texts and techniques for developing educational

Teaching Methods

presentations, visual electronic training materials, interactive
training models.
Competence:ability to independently acquire new knowledge ,
using modern educational and information technology;




MM 3 (I')
Maremarika )oHe

Kenicrikreri

IpepexBu3nrrep: Mekren
TCOMETPHACHL; 3]]5MeHTap
MareMaTuka;
n]’laHHMCTpHﬂﬂHK
ecenTepi LbFapy
TIPaKTHKYMBI;
MaremaTHKaHbI OKBITYIBIH

MakcaTbl: KCHICTIKTET F€OMETPISUIBIK €CCITEpPAI MICIIY IiH KeifOip apHaiisl omicTepin
3epTTey. KenicTikreri Tysynep MeH Xka3bIKTBIKTAp, YIII IEPHICHAUKYIAP CATY CHAKTBI
(urypanapzsl Kypy JaFabLIapbIH 1aMbITy. KenOypeITap b MOACIBACPIH ChI3y epesKenepi.
KoopanHatasbIK koHe BEKTOPIBIK dfiCTepai KOJIIaHa OTBIPHIII, CTEPEOMETPHs
(urypanapbiHeIH KaCHETTepiHe KaThICTHI PTYPIIi ecentepai urenry. Kypaeniniri skorapsr
JeHreiineri ecenTep i eIy AiH CTAaHAAPTTHI eMeC ToCLIaepiH Konaany Oimiri.
Masmynpi:CTepeoMeTpHs akCHOMAIIAPh )KOHE OJ1ap/aH IbIFapaThiH cajaapiap KeHicTikreri

Binimi: CrepeoMeTprsiIBIK ecentepi mbFapy 6apbIChIHIA
OMIBI JKYiieTIey, Oiiay OpeKeTiHE KaKETTi TCOPUSIIBIK,
MPAKTHKABIK MOCEIIEIep i MEHrepesi.

HMxempainiri: OKy-TaHbIM/IBIK OpekeTTe 03 OeTinme Oiim
alty/ibl YHbIMJIACTBIPY MEH XKETiIiPY KbI3METiH JIaMbITy MeH
KaJIbIITACTBIPaIbl.

Jafabicbr: bonamak MyraniMaepaiH ogictemenik Gimikrepi

. |reomerpus KIIT |KGESh

TeOMETPUs CCCITEPIH ecentepin weirapy | K [P 4305 0/0/75/60/15/30 TEOPHSICHI MEH dflicTeMeci.  |koopauHaTanap MeH Bektopuiap. Kervkakrap. Aiinany neHesnepi. MEH JaFIbIChIH KalIbIITaCThIPA/bI.

ey MpaKTHKYMBL/ MPAKTHKYMBI IocTpeKBH3HTTEP: Kysiperriairi: konnan6ans! ecentepii WbFapy JarabuIaphl,
Mekren reoMeTpust KypchiH 0J1ap/IbIH KbI3MET eTYiHiH THIMALIIriH Tajjay, MEKTenTepie,
OKBITY dzticTeMeci; Juruiom TEXHHKAJIBIK JKOHE KOCINTIK OKY OpbIHIapbiHia cabaK
aJlIbl ic-Toxipude, JKYprisy/e naiiananpuial;
JIUIIOMJIBIK JKYMBIC.
IpepeKkBH3UTHI: Iesib: H3y4nTh HEKOTOPBIE CIICLIHATBHBIE METOIbI PELICHHS F€OMETPUIECKHX 3a/1a4 B 3HAHMSA METOJbI IOCTPOCHHS CEYEHHT MHOTOIPAaHHHKOB;
IlIxonbHas reoMeTpHus; npocTpaHcTBe. Pa3suBarTh HaBBIKK CO3/aHus (HUIyp THIA JMHUIT U ILIOCKOCTEH B TpeGOBAHMUS K IIOCTPOCHUIO H300paXKEHHHH IPOCTPAHCTBEHHBIX
DJIEMCHTApHasA MaTEeMAaTHKA; |[IPOCTPAHCTBE, POBO/S TPH MEPIIEHAUKYJIApA. Hpaﬂmla pUcoOBaHUs Moueneﬁ TIOJIMTOHOB. TeI; CBOMCTBA MHOT'OIPaHHUKOB.
TIPAKTHKYM I10 PEIICHUIO Pemenne Pas3IMYHBIX 33724, CBA3aHHBIX CO CBOWCTBaMHU lbl/ll'y'p CTEpPEOMETPUH, VYmenus TIPUMCHATH MOJIYYCHHBIC TCOPETHYCCKHUE 3HAHUSA K
l'[naHnMchuqchux 3a71a4; |KOOPAMHATHBIMU U BEKTOPHBIMH METOJAAMH. CrocoGHOCTD UCIIONIB30BATH HECTaHJapTHbIE p ) ﬂpoﬁﬂCM TIperno, MaTCMaTHKH.

MC 3 (r) HpﬂKTHKyM HPGKTI/IK)’M no TEOpHA U MCTOAHKA METO/Ibl PEIICHHS 3a/1a4 BBICOKOI'O YPOBHS CJIOKHOCTH. Hasbiku: PasBbIBaTh CTPEMIICHHS K HAYYHOMY ITOUCKY

0 peliertio 3anas peleHnIo YK |PRGZP 00yueHHs MaTeMaTHKe. Conep:xanne: AKCHOMBI CTCOPEOMETPHHU M HEKOTOPHBIC CIICACTBUSA u3 HUX. KoopauHaTel Ha  |coBepieHCTBOBAaHMUS NPOd(heCcHOHAILHBIX HABBIKOB.

MaTeMaTHKH 1 TCOMETPUICCKHUX 4305 0/0/75/60/15/30 IMocTpekBU3MTLI: TUIOCKOCTH M IPOCTPAHCTBE BEKTOPhI. Muororpanuuku. Tena Bpamenus. O6beMbl Tl KomnereHnusi: HaBBIKH PEIICHUs NPUKIAIHBIX 3a/1a4, aHATH3

reoMeTpHH 3a/1a4 B Meroauka npenonasanus | TInomaam noBepxHOCTeit Tel. 3 heKTHBHOCTH MX QYHKIMOHHPOBAHHS, BBEICHHS 3aHATHI B

TIPOCTPAHCTBE LIKOJIBHOTO Kypca IIKONTAX, TEXHMYECKHX M MPOPECCHOHABHBIX yaeOHBIX

TEOMETPHH; 3aBC/ICHUAX,
HPCMHHHOMHES{ TIPaKTHKA,
JluniomHas pabota.
Prerequisites:School Aims: to study some special methods of solving geometrical problems in space. To develop |Knowledge methods for constructing sections of polyhedra;
geometry; elementary the skills of creating figures such as lines and planes in space, drawing three perpendiculars. |requirements for the construction of images of spatial bodies;
mathematics; practical Rules for drawing models of polygons. Solving various problems related to the properties of |properties of polyhedra.
training on solving stereometry figures using coordinate and vector methods. Ability to use non-standard Abilities: To apply the obtained theoretical knowledge to
Planimetric problems; methods of solving problems of a high level of complexity. solving the problems of teaching mathematics.

MS 3 (I') Workshop Workshop on theory and methodology of |Contents: Axioms of steoreometry and some consequences of them. Coordinates on the Skills: to develop aspirations for scientific search for the

on Solving Problems - . |ChD/E|WSGP teaching mathematics. plane and space vectors. Polyhedra. Bodies of revolution. Volumes of bodies. Surface area of |improvement of professional skills.

of Mathematics and Solving G.eomemc C [S4305 O0/7SIB015/30 Postrequisites: Methods of [bodies. Competence:solving skills applications , analysis of the

Problems in Space . . h N N . .

Geometry teaching the school course effectiveness of their operation , the introduction of classes in
of geometry; Pre-graduate schools , technical and vocational schools;
practice, Thesis.
Tpepexeuszurrep: Mekten |MakcaTbi:I'eoMeTpHSsIBIK TYpICHIIPYIEPMEH TaHBICY JKOHE OJIapJIbl KOJIIaHy KabineTi Biaimi: Herisri reoMeTpHSAIBIK yFhIMIAP MEH KaThIHACTap/IbI
TCOMETPHSACHI; aﬂeMEHTap MareMaTHKaJIbIK MQ}leHHeTTiH MaHbI3/1bl 3ﬂeMeHTi ©0JIBITT Ta6l>]ﬂ21;[l>l, Tlon TCOMETPHSIIBIK 6lﬂy JKOHC TYCiHy: TEOMETPHUAHBIH HETiSl‘i aHLIKTaMaJ'lapCl)H
MareMaruka; Typneﬂuipynep TEOPHUACHIHBIH 3ﬂeMeH1‘l’epiH KapacTbIpajbl. )KaSBIKTBIKTBIH KO3FaJIbIChI, MEH TeCOpeMaIapbl; TYKbIPbIMAAP; Hel‘i3]'i canynap/isl
TnaHuMeTpHsIBIK YKCAaCTBIK TYPJICHIipysiepi, abduHIiK, TOHrelIeK KoHe MPOCKIUAIIBIK TYPIIECHipyiep OPBIHIIAY; 0JIAPBIH MEKTEI MATEMATHKACBIHA KOJIIAHbLIaIbI.
ecenTepi MweiFapy KapacThIpbLIabl. JI00aueBCKHii reOMETPHSACHIHBIH MOJIENIBICPiHiH KyPBUTBICHI TPOCKTHBTIK | MIKeMALTIri: reoMeTpHsIIbIK KaCHETTEP i CTaHAApTTHI 3epTTey
NIPaKTHKYMBI; JKOHE JIOHTeJIeK TYPIICHAIPY/Iep/Ii KOJIIaHa OTBIPBII CHITATTANIA/bI JKYPri3y KoHE F€OMETPHUSIIBIK XapaKTePHUCTHKATIAP/IbI ecenTey.
Maremarukansl OKbITYBIH | Ma3myHbl: ChI3BIKTBI TYPJICHIIPYIEPACT] €CenTepIi eIy opTypI aaicTepi MeH BeitHerney a/liciH maii/jaiaHa OTBIPBIIT TEOMETPHSIIBIK,

MM 3 (I') TEOPHSICH MEH d/ticTemeci. | Tocinaepi KapacTbipbitazbl. ChI3BIKTBI TYPICHAIPYIIEp €CeNTepiH KOOPJUHATTBIK KIHE caiynap/ibl OpbIHaMIbI.

Marematuika xKoHe ChI3BIKTBI KII/T |[EKST 0/0/75/60/15/30 IMocrpexBu3nTTEp:MeKTEI | BEKTOPIIBIK dicTepMeH wuette 6ity. Ko KbIpisl Moaenbaepai Kypy KesiHae rpadhuKanbik JIaFAbIChI: KOOPIAHHATTBIK dJ1iC JKOHE OHBI TEOMETPHSIHbIH

FeOMETpHUs eCeNTepiH | TypieHaipyep K ]4305 Te€OMETpHsl KYPChIH OKBITY — [MO/IeHHeTTi KanbinTacThpy. KenicTikTik kopinic men xusnapt gambity. Kypaeniniri xorapbl | cTaHgapTThl ecenTepi mwblFapy/a naiananaisl,

eIy NPAKTHKYMbI

omicremeci; J{Uruiom anjsl
ic-Toxipube, JJUIOMIBIK
JKYMBIC.

JeHreiineri ecenTepi ey e opTypii daicTep i Kongana Oiny. ¥ ChIHBUFAH TOH 0a3aibIK
MOHAEP/IH TaHAdY KOMIIOHEHTI [oHiHe jxaTaabl. OKbITBUIATHIH Kype Keneci Gomimaepai
Kamtuasr: Ctepeomerpust akcuomanapst. Kericrikreri Bektopiap. Kenicrikreri
koopauHaranap. Kemkakrap. AiiHaiy aesenepi.

TEOMETPUAIIBIK Cally JarblLIapbiHa HE 60]18,2“:[.
Kysiperriairi: Gananap/isi, xacecripiMaep MeH xacTapib
‘TopOHeney MeH JaMybiHa, osiapra 6inim 6epy macenenepi
GoiibIHIIA Ky3ipeTTi 6oy urepineni;




IpepexkBU3NTHI:
IIkonbHas reOMeTPHs;
3JIeMEHTapHas MaTeMaTHKa;
NPAaKTHKYM I10 PEIIEHUIO
IraHuMeTpuYecKuX 3a1ay;

Iesb: 3HAKOMCTBO € TCOMETPHYCCKUMH NPEOOPA3OBAHMSMH H yMCHHE HX HCTIONB30BATH —
BAKHBII 2JICMEHT MATEMATHYECKOM Ky/IbTYpbl. TeMa pacCMaTpHBACT BIEMCHTEI TEOPUHI
reOMETPHYECKHX MPe0Opa3oBaHuii. PaccMaTpuBaOTCs INIOCKOE ABHKEHHE, IPEOOPA30BaHUs
noo6wust, ahpuHHBIE, KPYrOBBIE U MPOCKTUBHEIC MpeoOpa3oBanms. OMICaHO OCTPOCHHE
Mojereit reomeTpus JI06a4eBCKOTo ¢ MOMOIIBIO TPOCKTUBHBIX U KPYTOBBIX

3HaHUN: 3HATH U MOHUMATH OCHOBHBIE TEOMCTPUYICCKHC
TIOHATHSA U OTHOLICHUA: OCHOBHBIC ONIPCACIICHUA U TCOPCMBIL
TEOMETPHH; BBIBOJBI; BBIIIOJIHATE OCHOBHBIC ITIOCTPOCHUSA;
TIPUMCHATH UX B LIKOJIBHOIT MaTeMaTHke.

‘YMeHusi: IpoBe/IeHHE CTAaHIAPTHBIX UCCIIEI0BaHHiT

MC 3 () TEOpHs U METOIMKA npeoOpa3oBaHMil.apryMeHTHPOBATh 0G0CHOBAHHBIE, BBIBOJIBI, yMETh TOUHO M SICHO H3JIaraTh |reOMETPUYECKUX CBOMCTB H PACYeT reOMEeTPHYECKHX
IIpaxtukyMm 1o . 00yueHHs MaTeMaThKe. MBICITH. XapaKTePUCTHK. BhINOIHACT reOMeTpHYECKHE IOCTPOCHHS C
Jluneiinsie /K [LPEP
PELICHHIO 33724 npeoGpasosanus  |B 4305 0/0/75/60/15/30 IocTpeKBH3NTHI: Copnepikanne:PaccMaTpHBalOTCs pasiyHble METO/BI H CIIOCOOBI PELIeHNUs 3a/1a4 B HCIIOJIb30BAHMEM H300Pa3UTENLHOIO METO/IA.
MaTeMaTHKU 1 Mertosuka npenoiaBanus  [JIMHEHHBIX IIPe00pa3oBaHusX. YMETh pellaTh 3a/1a4H JIHHEHHbIX peoOpa3oBaHuit HaBbIKH: KOOPJMHATHEI METOJ M HCIIONB3YET €ro Mpu
TEOMETPpUU LIKOJIBHOTO Kypca KOOP/IMHATHBIM ¥ BEKTOPHBIM METO/laMH. ‘bOpMMpOBaHMe rpaq)wiecxoﬁ KYJABTYPbI IIPH PCIICHUHN CTAHAAPTHBIX 3a/1a4 FCOMETPHH, BJIAJICCT HABBIKAMH
TCOMETPHH; TIOCTPOCHUH MHOI'OTPaHHBIX Moueuei PasBuBath TIPOCTPAHCTBEHHOE MPEACTABICHUE H TEOMETPHYCCKOrO ITOCTPOCHUS.
l'lpe,:umnnoMHas{ TIpaKkTHKa, Booﬁpameune. VMmenue TIPUMEHATH PA3JIMYHBIE METO/IbI IIPH PELIEHUH 3a/1a4 BBICOKOI'O KOMﬂeTeﬂlﬂflﬂ: OBITh KOMIIETEHTHBIM 110 BCEM BOIpocaM
ﬂHnHOMHaﬂ pa601‘a. YPOBHsI CIIOKHOCTH. Hpeuuaraemax JIMCUMIIIMHA OTHOCHUTCS K JMCIHHUIUIMHAM KOMIIOHEHTA 110 06pazosaﬂm, BOCITMTAHUS U PA3BUTHSL ue'reifl, TI0JIPOCTKOB ¥
BBIOOPY 0a30BBIX AUCUHUILINH. M3ydaeMblil Kypc BKIIOYAET CIISAYIOIIHE Pa3/iesbl: aKCHOMBL | MOJIOIEKH;
crepeomeTpur. Bekropsl B ipoctpancTse. KoopuHare! B ipoctpanctse. Kermkakrap. Tena
Prerequisites: School Aims: Familiarity with geometric transformations and the ability to use them is an important |Knowledge: To know and understand the basic geometric
geometry; elementary element of mathematical culture. The subject considers elements of the theory of geometric  |concepts and relationships: basic definitions and theorems of
mathematics; practical transformations. Plane motion, similarity transformations, affine, circular and projective geometry, statements of statements, methods for constructing
training on solving transformations are considered. The construction of Lobachevsky geometry models is the main of them, possible spheres of their applications in
Planimetric problems; described using projective and circular transformations school mathematics.
theory and methodology of |Contents: Various methods and methods of solving problems in linear transformations are | Abilities: perform standard studies of geometric properties and
MS 3 () . teaching mathematics. considered. Be able to solve problems of linear transformations by coordinate and vector calculate various geometric characteristics. To be able to make
Workshop on Solving X Ch,D/ [LOES Post-requisites: Methods of [methods. Formation of graphic culture in the construction of multi-faceted models. Develop |geometrical constructions drawings using image methods
Problems 9f Linear Gperators EC (4305 0/0/75/60/15/30 teaching the school course [spatial representation and imagination. The ability to apply various methods in solving based on the theory of projective geometry.
Mathematics and of geometry; Pre-graduate  |problems of a high level of complexity. The proposed discipline refers to the disciplines of  [Skills: coordinate method and use it to solve standard
Geometry practice, Thesis. the component of the choice of basic disciplines. The course includes the following sections: |problems of geometry, own methods of geometric
axioms of stereometry. Vectors in space. Coordinates in space. Kopzhaktar.Bodies of construction.
rotation. Competence:to be competent in all matters of education,
training and development of children , adolescents and youth;
IpepexBu3uTTEP : MaxcaThl: KOMIUIEKC CaHIap KUbIHbIH, OJIAP/IbIH KACHETTEPiH JKOHE OJIapFa KaThICThI Binimi: Kommuiekc aitHbIManb! GyHKLIMsIAPABIH,
6ip aifHbIMAIBI epeskenepai eprrey. KoMiuieke caniapibsl TpUroHOMETPHSUIBIK JKOHE IKCIIC JIBI bdepenunaniay xoHe HHTErpalay, AHATUTHKAIBIK
DYHKLMSAHBIH Typie ycbina 6iny. Kommieke aiinbiMaibl QyHKUMsIAPIbI capaiay MEH HHTEr pajiiay bl dynkumsnapast seprren (Teitnop sxone Jlopan Karapiapsi)
nubdepeHunanIbiK xxoHe  [sxyprisy; Komn teopemacein urepy; Kotun unrerpansit sxone Ko uuterpambik KOCBIH/IbLIAP TEOPHUSCHIH €CENTEI )KOHE 0J1ap/bl KOJIIaHa
MHTErpaibIK ecenteyinepi; [dopmymacsin MeHrepy Ginexi. HMxempiniri:Ecenrepi
KOIl allHbIMAIIbI MasmyHbI: KOMIUIEKC caHziap. KoMmuiekc aiiHbIMaibl yHKIMsIAp. AHATHTHKAIBIK ey aIropuTM/ICPiH KypyFa KaGinerTi Gomajer;
DYHKIMSAHBIH dynkumsinap. Jlopan katapsl. Kocsinja. Jasabicbl: KoMIUIEKC TangayablH HETi3ri TapayiapbiH
MM 4 (') Komrurexeti b depeHIHaTIBIK KoHE TEXHUKAJIBIK €CENTEPre KOJIIaHaIbl.
KomrmiekcTik xoHe | aiiHbIMAITBbI BIVTK KAFT 30/0/45/60/15/30 MHTErPAIbIK €CenTeyepi; Kysiperriniri: Geiinmix OKBITYIIAFH MATEMATHKAHEI
Cl)yHKu"oHaJ‘[HL]K q;yHKlenap 4307 qmbq)epeﬂuuan}.lux OKBITY/IBIH TCOPHSUIBIK HET13/1ep1 MEH 9JIICTePIH 61J1y}1e
Tanjgay TEOPHSCHI TEHICYIICP KOJIIaHbLUIA/IBI;
HOCTPCKBVB"TTCP H
MeIarOrMKalbIK ic-
ToXKIpHOE, AUIIOMANBI ic-
ToXRIpHOE
IIpepexkBU3NTHI: Heub: Lienb TeMbl: H3y4UTh MHOKECTBO KOMILIEKCHBIX YHCEJI, UX CBOHCTBA M MPABHJIA, 3uanus: anpdepeHunpoBaTh 1 HHTErpUPOBATh HYyHKIMH
qmbq)epeﬂuuanbub[e u CBSI3aHHBIE C HUMU. Y MEHHE TIPE/ICTaBIATL KOMIUJIEKCHBIC YHCIIa TPUTOHOMETPUYECKH U KOMIUICKCHBIX IEPEMEHHBIX, UCCJIE10BATH AHAITUTUYECKHUE
MHTEPAIbHbIE HCUMCIICHHS  [9KCTOHeHIManbHO. uddepenimaus n uHTErpHPOBaHHE CIOKHBIX nepeMeHHbIX GyHKkuuii; |dynkuun (psaapl Teiinopa u Jlopana), BBIMHCIIATS TEOPHIO
(yHKIMH OTHON onanenue Teopemoii Komn; Usydenne narerpana Komn n ¢popmysst narerpana Komm MHOYKECTB ¥ IPUMEHATH UX.
ﬂepCMCHHOﬁ; Cﬂ}]cpmanuc: KomiuiekcHbIe yncia. (byHKIU/H/I KOMIIJIEKCHOT'O MEPEMEHHOI0. ‘VYMeHHUsI: COCTaBIISATh AITOPUTMBI PELICHUs 3a/1a4; Hagbikn:
,und)d)epeﬂuuanbﬂb[e u AHaIMTHYECKHE q)yHKIH/WI, PH}'[ ﬂOpaHa. BrliueTsl. TIPUMEHATE OCHOBHBIC Pa3/I€JIbl KOMIIJIEKCHOIO aHa/In3a K
MC 4 I) N Teopns (ynkmmit MHTErpaJibHbIe TEXHUYECKHUM 3ajlauaM.
Kommnexcnpiii n N TFKP
. KOMIUIEKCHOM BJI/KB 30/0/45/60/15/30 MCYMCIIEHUALIMA MHOTHX KoMnereHuusi: 3HaHUS TCOPETUYECKUX OCHOB H METO/bI
Cl)yHK‘IMOHaJ"’HH” ﬂepEMCHHOﬁ 4307 TIEPEMCHHBIX; TIPENnoAaBaHus MATCMAaTUKH B YCIIOBUAX l'lpOCI)HJ'IBHO]'O
anams uddepentmanbHbie oby4eHHs;
YpaBHCHHUA
"[)CT])CI\‘BI/BMTLI H

MPEAUIUIOMHAs TIPAKTHKA;
TeJ1.PAKTHKA




Prerequisites: differential
and integer calculi of a
single variable
function;differential and
integral calculus of many
variables; differential

Aim: to study the set of complex numbers, their properties and the rules related to them.
Ability to represent complex numbers trigonometrically and exponentially. Differentiation
and integration of complex variable functions; mastering Cauchy's theorem; Learning the
Cauchy integral and the Cauchy integral formula

Contents: Complex numbers. Functions of a complex variable. Analytical functions.
Laurent's series. Deductions.

Knowledge: - basic concepts and methods for computation of
integrals, expansions of functions in the Laurent series.
Calculate the deductions.

Abilities: - prove the theorems and derive the formulas
provided by our program, use the recommended educational
literature, apply the knowledge gained in other sections of

MS 4 () Theor_y of BD/E |TFCV equations mathematics, electrical engineering, etc.
Complex and Functions of a 30/0/45/60/15/30 N S . - .
functional analysis Complex Variable C 4307 Posl-.reqmsnes. -degree Skl»llS. the_: mgst |mp0rtant‘sect|0ns of complex analysis and
practice; their applications to technical problems.
ped.practice Competence:knowledge of theoretical foundations and
methods of teaching mathematics in terms of school education;
IpepexBH3HTTEP: MaxcaThbl: TEH30pJIap MEH TEH30PJIbIK OpiCTepIiH TYCIHIri MeH KacHeTTepiH, oapra Binimi: Tenciznixkrepai nonenjaeyni nonenuemesnepin
MaTeMaTHKa eHIi3y KAaTBICTBI epeskenepi 3eprrey. TeHn3op yrbIMbIH BekTop jkoHe MaTpHIia YFbIMIapbIMEH TY’KbIPBIMJIAI, LIAMaNIap/IbIH KYbIK MOHI, aOCOIIOTTIK 5KoHEe
Kipicreci sKasmbuiay. CKaspiblk KoOSHTiHI aHbIKTalThIH hopMynanap sl panestey, Komu- CaNbICTBIPMAJIbl KATEJIK, CaHIap IbIH XKYbIK MOHIH a3y,
IMocTpekBU3NTTED: BynskoBCKMIiIiH TEHCI3MINH TYKbIpbIMIAY MYMKiHiri. HoTwxkeni TyskpIpbiMaay, GexiTyi  |caniapablH cTaHAApT Typi, CaHAap/IbIH KYbIK MOHIH KOCY JKoHE
CTEPEOMETPHSUIBIK KAaTaH JoIesieyIiH IPAKTHKANIBIK JaFIbUIAPbIH UIepy. a3aiiTy, caHap/IbiH KYbIK MOHIH KOOEHTY xoHe Oory
ecenrepi menry Masmynbl: [TnanuMerpus: [ITaHUMETPHUSHBIH HETi3ri YFBIMAphl MEH canachlHarsl npobiemanappl menresi. ber anpikramace!
HPaKTHKYMBI, IPOGKTHBTI  |akcHOManapsl. Y OYPHIL, OHBIH S7IeMEHTTepi. YIOYpHIITEIH TeHIIK Genrinepi. JKOHE TEH/IeYIePiH KOJIIaHbII €CEIl MIbIFapaibl.
TeoMeTpHs YmGypeimrars! Tamarlia chi3kIKTap MeH HykTenep.®anec Teopemackr. Cany ecenrepi. HMxempainiri:MaremaTHKaHBIH KaparaifbM ecenTepin
MM 4 (I') Bypoiutei Tpucekimschl. Tik OypbImTsl ynOypsiur. Y6y phITeH KaObIpFaTapsl MEH OFaH | IIbIFapyaa dPTYpIli oficTepai Ayphic TaHIai bl
Kommexcrik xone [ Tensopibik KIVT |TE 30/0/45/60/15/30 inTeit %oHe CHIPTTall CHI3BUIFAH MIEHOEPICPIH PaHyCTaphl apachIHIaFkl KaThiHacTap. Iireii | Jlarapichl: MaTteMaTHKaIaF bl 5Kl 3aHAAPABIH Ma3MYHBIH
(DYHKIHMOHAIBIK ecenreysep K (4307 JKOHE CHIPTTaii CHI3BUIFAH TOPTOYpHINITAp, KOOy phITap. XKa3sK GUrypaHsIH ayaaHbl JKaH-KAKTBI ALlIBII,OHbI ECENTED MbIFAPY/A THIMIII KOJLIAHAIbI
Tanjiay YFBIMBIL. DUTYpaNap/IbIH TCH IAMATBUTBIFBI MCH TCH KYPaMIBUTBIFBI Y INOYPHIITHIH ayaanbl. | Kysiperridiri: KonganGans! ecentep/i WblFapy AaFabLiapsl,
Tlapasnnenorpamm, Tpaneuus ayaansl. KenGypeiur aynansl. JIOHreIeKTiH XKIHE OHBIH OJap/bIH KbI3MET eTyiHiH THIMALTIriH Tanjgay, MeKTenTepae,
GesikTepiuin aynansl. [Inannmerpus Teopemanapsr: Yera, MeHenaid, [IToomei, BpuaHIIoH, |TeXHUKaIBIK )KHE KICIMTIK OKY OpBIHJAPBIH/IA Ca0aK
Jlesapr, Tayc, TTackans.Cumncon Ty3yi. Diinep Ty3yi. Ditnep meHOepi. JKYPri3yae KoiaHblIabl;
Crepeomerpus: Tonbik Geiite Typanbl xKanmbl MarayMaT. KeHiCTiKTe %oHe KOrKaKTapIbIH
OGeliHeciHe MO3HIHSIIBIK caty/iap. MeTPUKaNbIK aHBIKTaFaH OeifHesep KOHIH/Ie Kalbl
MarIymar
IpepexBu3uThl: BBOAHbIH |LleJib: H3Y4UTb MOHATHE M CBOWCTBA TEH30POB M TEH30PHBIX MOJICH, IPaBUIIA, CBA3aHHbIE ¢ |3HAHHSA: GOPMYINPYET N0KA3aTeIbCTBA HEPABEHCTB, PEIIaeT
Kype MaTeMaTuke HuMH. OBOOLIHTE OHSTHE TEH30Pa HOHATHAMH BEKTOPA U MATPHLIbl. Y MEHHE J0Ka3bIBaTh  |3a[a4M B 00JIACTH NPHOIIMKEHHOTO 3HAYCHUS BEJHYUH,
TMocTpeKBU3HTHI: (hopmyibl, ONpeesIoNINe CKaIIpHOe yMHOKEHHE, HOpMYIHpoBaTh HepaBeHcTBo Komm- abCOMOTHOI M OTHOCHTEJIBHOI MOrPEIIHOCTH, 3aHCH
HPAKTHKYM IO PELIEHUIO Bynskosckoro. ®opMyaHpoBaHHE pe3ysibTaTa, OBIaJeHHE NPAKTHIECKUMU HABBIKAMI TPUOITHKEHHOTO 3HAYEHUs] YHCEN, CTAHAPTHOTO THIIA YHCET,
CTEPEOMETPUYECKHUX 3a/1a, |CTPOroro J0Ka3aTebCTBa yTBEPIHKICHHS. CJIOXKEHHS M BHIYHTAHUS NPHOIMKEHHOTO 3HAYEHHUS YHCe]],
NPOEKTHBHAS TEOMETPHS Coaep:xanne: CGopMHPOBATE Y CTYICHTOB NPEACTABICHHE 00 OCHOBHBIX YMHOKEHHSI M JIENEHHs! IPUOITIKEHHOTO 3HAYEHHS! YHCE.
cTepeoMeTpueckiX GUrypax, HX CBOMCTBAX, METOJAX PELICHHs CTepeOMeTpUYecKuX 3axad; |Co3aaeT 3a1ady, UCTIONIL3Ys ONpeieNieHHe CTPAHHIIbI 1
MC4(T) N * ChopMHpOBaTh y CTYIEHTOB CIIOCOOHOCTD K CAMOCTOSATEILHOMY BBIICICHUIO H aHAIIU3Y YPaBHEHHUS.
KomruiexcHEti 1 . TEprHoe H)]/ T14307 30/0/45/60/15/30 METO/I0B U3JI0KEHUS yqeﬁx—mro Marepuana u (bopM OpraHusanun y'-leﬁHle 3AHATHH. YMeHusi: npaBuiIbHO BblGHpaeT pa3IMYHBIE METOJIBI ITPH
ymetonanbHit neancienme KB * Pa3BuThb y CTy/ICHTOB yMEHHs IPECTABNIATH MATEPHAN B PAMKAX PA3IMYHBIX METOIOB PEIICHNH NPOCTEHIINX 3a/[ad 10 MaTeMaTHKe
anams 00yueHHsL. HaBbIKH: BCECTOPOHHE PACKPBIBACT COEPIKAHUE OOIIHX
* PasBuThb MCCiIeI0BaTENLCKHE CIIOCOOHOCTH Oy/IylIEro Mejiarora myTeM akTHBHOTO 3aKOHOB MaTeMaTHKM ¥ 2Q(EKTUBHO UCTIOIB3YET €ro Npu
BKIIOYEHHs B 00pa3oBaTeIbHbIi mpolecce pelieHny 3a1ad
KommneTeHIusi: HaBbIKK PEICHHs PUKIIA/HBIX 33124, aHATH3
9 pexkTHBHOCTH HX (YHKIMOHUPOBAHHSI, BBEJICHHS 3aHSTHIT B
IIKOJTAX, TEXHMYECKHX M MPOPECCHOHANBHBIX yaeOHBIX
3aBE/ICHHAX;
Prerequisites: Introductory [Aims: to study the concept and properties of tensors and tensor fields, the rules related to Knowledge
Course in Mathematics them. Generalize the concept of tensor with the concepts of vector and matrix. Ability to « basic concepts and methods of geometry;
Postrequisites: workshop  [prove formulas defining scalar multiplication, formulate Cauchy-Buniakovsky inequality. Abilities:
on solving stereometric Formulating the result, mastering the practical skills of rigorous proof of assertion. « use of mathematical symbols to express quantitative and
problems, projective Content qualitative relations of objects;
geometry * To form students' understanding of the basic stereometric figures, their properties, methods |Skills
MS 4 (D) of solving steret‘Jme‘t(ic prqblems; o ) * on geometry as a special way of_understanding the world, the
Complex and Tensor Calculus | PD/EC TC 30/0/45/60/15/30 . Form. students a‘blllty to independently 1dé_:mlfy and ané.il)_/ze the r_nethods of presentation of |generality Of.'ts Foncepts and notlons;_ ]
4307 educational material and the forms of organization of training sessions. « on the application of new mathematical methods, appearing

functional analysis

« Develop students' ability to present material in various teaching methods.
* Develop the research capabilities of the future teacher by actively integrating into the
educational process

in natural science disciplines, in research in the subject area.
Competence:solving skills applications , analysis of the
effectiveness of their operation , the introduction of classes in
schools , technical and vocational schools;




IpepexBu3ntTep:

AHAITUTHKAIIBIK TCOMETPHS,
muddepeHunan TeHaeyIep

MakcaThbl: eKi eImemMIi sKoHe Y enmreMai EBkin keHicTirinae BekTopiapra
MaTeMaTHKIbIK TAIAay dAICTepiH KogaHa 6imy. BekTopiibik Tanaaysl (BEKTOPIBIK KIHE
CKaIPIIBIK OpicTep) KoaaHy oObeKTiIepi Oily, BEKTOPIBIK ONepaTopiaapas! (poTop,

Binimi: Cxansip, BEKTOPIIBIK ©picTepAiH aHbIKTaMachl. OCbL
epicTepre KaTbICTBI LIAMANAP bl AHBIKTAIIbI

Mxempiniri:barsiT G0MbIHIIA TYBIHIBI, IPAIUEHT,

IocTpexkBe3uTTEp: JMBEPTeHLNs], TPAJIHCHT, Jalutaccuan) Taba 6ity. BekTopuiblk xka30ana keI emmemai JIMBEPIeHIIHsl, POTOPIIAP/IbI AHBIKTAY/Ibl (PH3HKA, MEXaHUKA
MM 5 (I) Ecenrey KOMILJIEKC Tajjay, TalIayAbIH HETi3ri TeopeManapsis Konganans! (rpaguent, Ctoke, ['pus, Octporanckuii- ecenTepiHe KoIiaHabl
MaTeMaTHKACHI JKOHE KIU/T (VT b depeHIHaTIbIK T'aycc Teopemacsr). JlaFabichl: BeKTOpIIBIK onepaTopriapbl aHbIKTaiibl: poTop,
MAaTeMaTUKANBIK Bexropasik tanzay K 4310 30/0/30/55/12,5/22,5 TeoMeTpHs JKoHe Tonosorus [MasmyHbl: Bekropra amainiap Koijany, ['paaueHT, AUBepreHius, pOTOpIIap bl aHbIKTAY. JIMBEPTeHIMs, TPaJTHEHT.
usnka Kucsix ci3pikTsl HHTrepanaap. I'ayce, CToke TeopeManapbl Kysiperriairi: konnan6ans! ecentepii WbFapy AarabuIapbl,
0J1ap/IbIH KbI3MET eTYiHiH THIMALIIriH Tajjay, MEKTenTepie,
TEXHMKAJIBIK KOHE KOCINTIK OKY OpbIHIapbiHia cabak
JKYPrizye nmaiiianaHbuiasl;
HpepeKanuTu: ue.l'lb} YMETb IPUMEHATE METOAbI MATEMATHYCCKOI0 aHAIN3a K BEKTOpaM B IBYMCPHOM H 3“2““5!1011}')6}:[6]16!-]!46 CKaJISIPHOT'O, BEKTOPHOT'O MOJIA
AHAIIUTHYECKAsi TEOMETPHs, |TPEXMEPHOM EBKIMA0BOM IIPOCTPAHCTBE. 3HaHI/IC 00BEKTOB BCKTOPHOTO aHamu3a (BCKTOPHHC BBIYHCJICHUE OCHOBHBIC BEIIMYHHBI CKOJIIPHOTO U BEKTOPHOTO
JmbdepeHumanbHbe M CKaJIIPHBIE MOJIs), yMEHHE HAXOJUTh BEKTOPHBIE ONEpaTophl (POTOpP, AUBEPTEHINS, ToJIsl.
YpaBHEHHUS. TPaJuCHT, nannacual—l). B BEKTOPHOﬁ 3aMHCH UCIIOIB3YIOTCSA OCHOBHBIC TCOPEMbBI ‘VMeHusI: H3JI0)KUTh OCHOBHBIE OHATHS npeaMeTa, BXOAALIMNX
MC 5 () IMocTpeKBH3UTBI: MHOrOMepHOro aHanu3a (rpaguent, Crokca, I'puna, Teopema Ocrporanckoro-Iaycca). B aHAIUTUYECKUI apCEeHal COBPEMEHHOI TEOPETHYECKOU 1
BeruuciuresnbHas . KOMILIEKCHbII aHaims, Coaep:xanne: Bexropsl 1 onepauuu HaJ HUMU. OmpesieIeHHe IPajiHeHTbl, AMBEPreHInn NPUKJIAJHOH MaTeMaTHKH.
BekTopHbIit nwy VA o
MaTeMaTnKa u 30/0/30/55/12,5/22,5 nuddepeHuranbHas potopa. Kpusosmneitnblie nurerpanst. Teopemst ['aycca, Ctokca Happiku: Onpe/iesicHie BEKTOPHEIX OIepaTopa, poTop
MareMaruyeckas anams KB 4310 TEOMETPUs U TOOJIOT UL JWBCPIrCHLMNA, TPATUCHT
(1)14314](3 KOMHQTEH“HH: HAaBBIKM PEIICHUS NPUKJIAIHBIX 3a/1a4, aHAJIU3
o dexTHBHOCTH HX (YHKIMOHUPOBAHMUS, BBEICHHS 3aHATHII B
LIKONAX, TeXHUYECKUX H MPO(ECCHOHAIBHBIX YUeOHBIX
3aBE/ICHHUSAX;
Prerequisites: analytical Aims: to be able to apply mathematical analysis methods to vectors in two-dimensional and [Knowledge: the definition of a scalar, vector field calculation
geometry, differential three-dimensional Euclidean space. Knowing the objects of vector analysis (vector and scalar |of the basic values of a scalar and vector field.
equations. fields), being able to find vector operators (rotor, divergence, gradient, Laplacian). Basic Abilities: to expound the basic concepts of the subject,
MS 5 (I) Post-requisites: complex  |theorems of multidimensional analysis are used in vector notation (gradient, Stokes, Green, [included in the analytical arsenal of modern theoretical and
Computati_onal Vector Analysis PDIEC VA 30/0/30/55/12,5/22.5 analysis, differential Ostrogads_ky-Gauss theorem)._ o ) ) appliéd ma}hgmatics. i
Mathematics and 4310 geometry and topology Contents: Vectors and operations over them. Determination of gradients, divergence of the |Skills: Definition of vector operators, rotor divergence,
Mathematical Physics rotor. Curvilinear integrals. Theorems of Gauss and Stokes gradient
Competence:solving skills applications , analysis of the
effectiveness of their operation , the introduction of classes in
schools , technical and vocational schools;
MpepexBusuTTEp: MakeaThl: exi ouremzi xkoHe yu onuremai EBkinn keicTirinae Bektopiapra Biu AIMAacCTBIPYIIap, OPHANACTBIPYIIAP KOHE TepyJIepre
CBI3KTHIK anrebpa, Caniap | MareMaTnKaibIK Tanjay daicTepin Kosgana 6iny. BeKTopibiK Tanaaypl (BEKTOPIIBIK KOHE apHaJIFaH ecenTepi menre/i
TEOPHUSICHL CKaJIAPIIBIK OpicTep) Kosaany oObeKTiiepin Oiny, BEKTOPIBIK OnepaTopiapasl (poTop, HMxemaiairi:KoMOHHaTOpHKa MOHIHEH KaCiON JKOHE TaF/Ibl
IMocTpekBH3NTTEpP: JIMBEPreHIINs, TPAJIMEHT, Jaraccuan) Taba 6ity. Bexropubik xa30ana ke emmmemai KAIIBIITACTBIPAIBI
BIKTUMAJIIBIKTAP TEOPUACH |Taljay/IbiH HeTi3ri Teopemanapbii Konaanaas! (rpaguent, Croke, 'pun, Octporanckuii- Jarabicel: KoMOHHATOPHKAHBIH HETi3ri o/1ic Tacinaepin
JKOHE MATEMATHKAIIbIK Taycc Teopemacht). yiipeneni
CTAaTHCTHKA IMonnin MakeaTei: Herisri MmaTemaTHKanbik opekeTTepi (Kocy, asaiity, kebeiity, 6oiy) Kysiperrijiri: — okymbiapasiH jkac epekiuenirine coiikec
JKOHE ONap/IbIH KOCHIMILATIAPBIH JKMHAKTANTBIH OpicTepiH KacueTTepi 3epTrey. Kapanaiibiv |anaToMusIbIK-(pH3HOIOTHSIIBIK XKOHE QJIEYMETTIK-
anemenr, [amya sxone BeiepOepn TeopemanapbiMen TaHbiCy. Opic Teopusichl 60iibiHIIa TCUXOJIOTHSIBIK €PEeKINeNiKTepiH Oilye KaablITacThIPAIbIIbI;
MM 5(T) Ecenrey ecenTepi wrenre Oimy (BEKTOPIBIK, CKaIspibiK). Kapanaiibiv sxone MiHCi3 opic, epicTi
MaTeMaTHKAChl JKOHE X KII/T |OT KEHEUTY/IiH TPAHCLEHACHTTIK JOPEekKeCi CUSIKTBI KAXKETTI YFBIMIAP/BI TAT1ay
MaTeMaTHKAIBIK ©Opictep Teopisicht K |4310 30/0/30/55/12,5/22,5 Masmyssr: Herisri Tycinikrep, hopmysanap, Teopemanap xoHe KOMILUIEKC ailHBIMAJIBI
(uzuka (DyHKUMSIAPIBIH TEOPUSACHIH aHBIKTAY; KOMIUIEKC CAHHbIH XKa3ybIHBIH 9pTYpIi hopmanapsr;
KOMIIIEKC a3bIKThIKTaFbl Katapiap; GyHkuusubl ecentey. KommuiekcTi aitHbIMAIb!
dyHkumsIapabe nHTerpanianysis; Kommn reopemacein; Ko unterpansis xoune Komm
unTerpansl Gpopmynacein 6imy. Komruzeke oObIcTaFb! KaTapiapabl ecenteii oimy.
Kanbiuasissl Taby Tocinaepin MeHrepy. ¥ ChIHBUIFAH [IOH KOCINTIK MIOHAEP/IH TaHAAY
KOMITOHEHTI MoHiHe jKatazxsl. OKBITBUIATHIH Kype Keneci 6emimaepai kamruasr: Kommiexke
canziap. Kommekc aiinbivans Gynkuusiiap. Kommuexce obasicTarst nnterpanaap. Kommnexe
00JIBICTAFBI Karapuap. Kaﬂb[l-lﬂbl JKOHE OHBIH KOJIJAHBIITYBI.
l'lpepeKBmuTu: llem,: H3YIUTH CBOICTBA ﬂOﬂCﬁ, COﬁHpﬂlOLLll/lX ‘OCHOBHBIC MAaTEMATHYCCKHUE ONEpaLIMH 3HaHun: pemIacT 3a/1a4M HA MOJACTAHOBKH, Pa3sBEPTHIBAHUA U
nuHeiiHas anrebpa, Teopust | (c10KeHHe, BBIMUTAHHE, yMHOKEHHE, IeTICHNE) H MX MPUIIOKEHHS. 3HAKOMCTBO C IPOCTHIM [ 1udpepOiratsl
MC 5 () qHceln aneMeHToM, Teopemamu [anya u BennepOepra. YMeHne pemars 3a5auu TEOPHH IO Ymenusi: Gopmupyer npodecCHOHAIBHBIC HABBIKH U yMCHHUS
BrluncaurenbHas Hﬂ/K TP HOCTPCKBMSMTLI: TEOpHs (BCKTOPHBI&, CKﬂJ’lﬂprlC). Ananuz HCO6X0}1HMMX HOHﬂTHﬁ, TAKHX KaK IIpOCTOC U 110 JUCUMITIIMHE KOMGMH&TOPMK& HaBbiku:
MaremaTHKa H Teopust moJist B 4310 30/0/30/55/12,5/22,5 BEPOATHOCTEI 1 COBEPILIEHHOE M0JIe, TPAHCIEHICHTHAs CTENEHb PACIIHPEHHUS OIS H3y4aeT OCHOBHbIC PUEMbI KOMOHHATOPHKH

MareMaTudeckas
buzuka

MaremMaTH4yecKas
CTaTHCTHKA

Conaep:xanne: Onpejie/ieHHe OCHOBHBIX TIOHATHH, OPMYJI, TEOpEM M TeOPHH (DyHKIMi
KOMIUIEKCHBIX IIEPEMEHHBIX; Pa3Hble (OPMBI 3aITHCH KOMILICKCHBIX YHCET; PSAJIBI B CIIOKHOM
TUIOCKOCTH; pacueT GpyHKIuK. MHTerpupoBanne QyHKIH KOMIUIEKCHBIX IIEPEMEHHBIX;
Teopema Kotuu; 3Hanue uarerpana Ko u uaTerpansHoil hopmysisl Ko, Bo3MokHOCTE

Komnerenuus: 3HaHus BO3PACTHBIX aHATOMO-
(HU3MOTOTHYECKHX M COLMATBHO-NICUXONOTHYECKUX
ocobeHHOCTEll yuammxcst;




MS 5 (I)

Prerequisites:
linear algebra, number
theory

Aims: to study the properties of fields that collect basic mathematical operations (addition,
subtraction, multiplication, division) and their applications. Familiarity with simple element,
Galois and Wedderburn theorems. Ability to solve field theory problems (vector, scalar).

Knowledge: solves problems on substitutions, deployments,
and dials
Abilities: develops professional skills and abilities in the

Computational Field Th Ch,D/ [FT 30/0/30/55/12.5/22.5 Post-requisites: probability |Analysis of necessary concepts such as simple and perfect field, transcendental degree of discipline of Combinatorics Skills:
Mathematics and e eory EC |4310 ’ ! theory and mathematical field expansion learns the basic techniques of combinatorics
Mathematical Physics statistics Content: Definition of basic concepts, formulas, theorems and the theory of functions of Competence:knowledge of anatomical and physiological age
complex variables; different forms of writing complex numbers; rows in a complex plane; and socio- psychological characteristics of students;
function calculation. Integration of functions of complex variables; Cauchy's theorem;
TIOHAPAJIBIK MOJYJIBJEP/ MEXVCLUIUIMHAPHBIE MOJYJIM/ INTERDISCIPLINE MODULES (4-Kypc, 8-cemectp)
MaxcaThl: KOChIMIIA KYPbUIbIMBI 6ap Teric oprypiiiikti seprrey. Kucbikrap men 6errep Biaimi: onemzeri FHUILIMHBIH 1aMYy Typasibl KaIbIITaCThIPaibl;
CHSKTBI T@OMETPHUIBIK KecKinaep MareMaTHKaIBIK Ta/lay oliCTepiMEeH 3epTTeeni. ~TOMNOJIOTHSIHBIH 3ePTTEYIepi Typaibl TYCIHIKTI
Kucbikrap men Gerrepin auddepeHuuanibl reoMeTpusichl, PUMaH reoMeTpusChl CHAKTbI KaJIBINITACThIPAIbI;
Gestimiep TankbuIanabl. [ToH op Typiti MaTeMaTHKAIIBIK IIOHIEP/ opi Kapaii oKyra Tipek -G depeHIHaIIbIK FTeOMETPUANAFbI 3ePTTEyIIep Typalbl
TpepexBusuTTep : MekTen Gomaiel TYCiHIKTePIi KaJbIIITacThIPa/Ibl;
FeOMETPHACH; Masmynbr: Esomrik kenicrikreri chisbikrap. Eskimrik kenicrikreri 6errep. Ckanap — |-«luddepeHupanibik reoMeTpus xHe TONOIOrHs
ABATHTHKATHIK reoMeTpriss; |APTYMEHTT BeKTOPIBIK (yHKims ChI3biK yrbiMbl. KUCHIKTbIH HETi3ri Mocesenepi. KuChIKTbIH | CallachiHarbl FRUIBIMI MICEee/ ety ieri ickepiikTi
TIM 2 (1") MaTCMaTHKaﬂHK Tangay 1: JKaHamachl. KMCMK JlOFaChIHbIH Y3bIH/IBIFbI. Kl/lcbll(’lhlﬂ KHUCBIKTBIFbl MEH 6¥palebl,KldCblKl‘blH KaJIbIITaCThIpabl;
MareMaTHKaTbIK Tnpepermmanae | KIVT (DG Maremarukansik Tanay II; |HErisri Mocesesepi. KUCHIKTbIH sKkanaMackl. KHCBIK H0FachiHbIH Y3bHIbIrbL. KHCHIKTbIH Uxemniniri:Ecentepsi meury anroputMaepiu kypa 6ityre
. . . 30/0/30/55/12,5/22,5 ’ : : ; : .
TOHIEP/iH Heri3nepi- |K reoMeTpus K |4302 Karapsiap TeopHsichi. KHCBIKTBIFBI MEH Oypaiysl. EKi ckamap apryMeHTTi BeKTOp — (yHKIIHS. KabineTTi Gomabr;
TMoCTpeKBU3HTTe © Jlapabichl: MaTeMaTHKaaFbl KAl 3aHIAP/AbIH Ma3MYHBIH
HHHJ’[OM anjpl HeMece JKaH-’KaKThl alla/Ibl,0HbI €CEITEP LIbIFapyaa Tl/liMﬂi KoJi1aHaabl
onipicrik npaxTiKa, Kysiperriniri: 6amanapsl, xacecnipimaep MeH xacTap/bt
JIUILIOMABIK KYMBIC. TopOueney MeH JlaMybIHa, onapra Giim Gepy Macenenepi
GoifbIHIIa Ky3ipeTTi 60/1yFa KanbINTacThIpy;
eanb: u3yyenue mIOCKOiH pasHOBHIHOCTH C JONOIHUTENLHOMN CTPYKTYpOit. ['eomerpuyeckue | SHAHMSI: O PA3BUTHH HAYKH B MUDE;
(opMBI, TaKHe KaK KPUBbIE H IOBEPXHOCTHU, U3y4aOTCS C IIOMOLLBIO METOI0B - hopMHpyeT npecTaBiIeHHe 00 UCCIIeJOBAHUSX TOIOIOTHH;
MaTeMaTH4eckoro ananusa. O6CykIaloTes Takue paszebl, kak Anddepennpnanbaas - opmupyeT npeicTaBiIeHUs 00 HCCIIEOBAHHSX B
reoMEeTpHsl KPHBBIX M IIOBEPXHOCTEH 1 puMaHoBa reomerpus. [Ipeamer nociyxut 6asoit st | anddepenunanbHoii reomerpun;
T S —— JaIbHEHIIero U3y4eH s Pa3IM4HbIX MATEMATHYECKUX NIPEIMETOB - GopMHUpYyeT YMEHHUs B PEIICHUN HAy4HBIX 33124 B 00JIaCTH
]_Uiol;buax reomé-r e Conepzxanne: Jluddepennmansuas reoMeTpus KpusbIX. uddepennmansras reoMerpus "nudpepeHumanbHOR reoMeTpHu M TOMOJIOrHH'";
put; nOBCpXHOCTCﬁ, Tononorunyeckne TIPOCTPAHCTBA U HEIIPEPBIBHBIC OTOGPE)KCHHS{, - leledpyET HAy4HbIC HaBbIKH B PELLICHUH HAY4YHbIX 3a/1a4
aHAINTHYECKas TEOMETPHUS; N N
. Tononoruyeckue cBoiitcas. MuorooGpasus. nnddepennnanbHOil reomeTpun;
MaTeMaTH4ecKuii anamus I;
“ VYMenus: crocobGeH COCTaBIISTh QJITOPUTMBI PELICHUS 3a/1a4;
MM 2 (I') OcHoBBI inddepenman mw |oe MatemaTtHdeckuii anamus II; H 5
i HLHQIIbH ABBIKH: BCECTOPOHHE Pac aeT CoepIKAHME O
MaremMaTH4eCcKHX peun 30/0/30/55/12,5/22,5 TEOpHs PAIOB. BLIKH: BCCCTOPOHHE PACKPHIBACT COCPAAHME ODUUIX
ast reOMeTpHs KB 4302 3aKOHOB MaTeMaTHKH, YG()EKTUBHO HCTIOIIB3YET €ro Npu
JIICLIMIIIMH-2 IMocTpeKBH3HTDI:
peleHnH 3a1ad
l'lpe,:u:(unnoMHas{ Wi
KOMI’IQTBH[[“SI: OBITH KOMIIETEHTHBIM 10 BCEM BOMpocaM
TIPOU3BOJICTBEHHASA .
oﬁpmosar—ms{, BOCITUTAHMA W PasBUTHSA JETCH, NTOAPOCTKOB
TIpaKTHKa, HHHHOMHaﬂ
MOJIOJICHKH
pabota.
Aim:to study flat variety with additional structure. Geometric shapes such as curves and Knowledge: Basic concepts and methods of differential
surfaces are studied using Mathematical Analysis methods. Sections such as differential geometry and topology, statements of statements and methods
geometry of curves and surfaces, and Riemannian geometry are discussed. The subject will  |of their proof, the main areas of their applications.
Prerequisites: School serve as a basis for further study of various mathematical subjects Abilities: Solve theoretical problems in differential geometry
geometry; analytic Content: Differential geometry of curves. Differential geometry of surfaces. Topological and topology.
IM 2 (T') Functional geometry; mathematical spaces and continuous mappings. Topological properties. Varieties. Skills: The mathematical apparatus of differential geometry
Fundamentals of Differential DG analysis 1; mathematical and topology, methods of solving problems and provin
! PDIEC 30/0/30/55/12,5/22,5 vl ! Pology, metnod ap proving
Mathematical Geometry 4302 analysis I1; series theory. assertions in this area".

Disciplines-2

Postrequest: Undergraduate
or industrial practice,
Diploma work.

Competence:to be competent in all matters of education,
training and development of children , adolescents and youth;




IpepexBusutTep : Mekren
TEOMETPHUSACHI;
AHaJll/lTldKaJlblK TeoMeTpus;

MakcaThl: TONOJOTMAHBIH HETi3ri TepMUHJIEPiMeH, OomiMaepiMeH, MiHIeTTepiMeH KaHe
ozticTepiMeH, OHbIH KOCHIMILIATAPBIMEH TAHBICY. Y3IIKCi3iK KYObUIBIChI, Y3/KCI3
Jieopmanus Ke3iHie e3repiccis KalaTblH KeHICTIKTiH KacuerTepi 3eprreneni. Tononorus
Herizaepi 6acka MaTeMaTHKaIBIK MOHAEPI OKY YIIiH Kostaubliaasl. Toromorus
MocernenepiH menryais Oepik MpakTHKAIBIK AaFAbUIaphl KAIbIITAaCaIb!

Masmynbl:  ber rypans! Tycinik.berrin skanama jKa3bIKTBIFBI MEH HOpMaJIbl. beTTin Oipinui

Bisimi: onemzeri FEUTBIMHBIH 1aMy Typaibl KaIbIITACTHIPA/IbL;
~TOIOJIOTHSIHBIH 3ePTTEYIIepi Typaisl TYCIHIKTI
KaJIBIITACTBIPALBL;

- epeHIMaIBIK TeOMETPUSIAFbI 3ePTTEYIEp TypasIbl
TYCIHIKTEp/Ii KalbINITACTBIPA/IbI;

-«/InddepeHImanIbIK reOMETPHst HKIHE TOMOTOTHS

M2 @) Marematukansik Tangay I ; R . L. -
MaTeMaTHKATBIK KIUT |Top Maremamcansix ransay I KBaJPaTTHIK (OpMachL. Bgner} KHCBIK Y3BIIFE. Berren KHCBIKTap apachliiarbl canacsvl-l-ma-m rbmf:an Macenenepi menryeri ickepImikTi
———— Tonomnorus K 4302 30/0/30/55/12,5/22,5 Katapaap Teopmscht. Oypsi.ber aynanbl. berti exinui KBap: TTHIK (opmacsl, 6erteri KuchIK. berreri KHCHIKTEIH l(aJlbllll:th‘llilpalel, ) , i
2 Tocrpexsusurrep : KUCBIKTBIFBL. JlloneH nHunKa’lpncaSM . Berrin 6ac Garbithl. Ponpur teopemacsr.bertiy ) l/llc?MmIfln:EcenTepm LICLTy ATTOPUTMAEPIH Kypa Oiyre
JIHmIoN anst Hemece §ac,-0p'rau1a” TOJIBIK KUChIKTaphl. Ditiep q)op!vlyuacm Typakrbl KldCblKl‘bll(’l‘bl.63.'1'1‘5].,‘1 . bertin |kabinerri Gonapl;
GH}JipiCTiK npakTHKa, 1LIKI FEOMETPHUSICHI. Tononorust DNEMEHTTEPI. I/I30MCTpldKaJlbl Ge’rrep . BE]T[H 1K1 ﬂﬂfﬂblcbl}MaTeMaﬂdK&Ha}'}ﬂ JKaJIbl zal-u:[apuu.l-x M.a3M¥HLlH
JTHILIOMIBIK AYMBIC. TE€OMETPHUSACHI. IIepuBauumm‘K dopmynanap.I'ayc Teopemacs. Ilerepcon Konaru xone JKaH-)KaKThbl aLLIa,‘]LI,'OHLl €CenTep MbIFapyaa THIMII KOJIIaHa bl
Taycc popmymanapsl. BerTeri KUCHIKTBIH F€0I3UsIIBIK KUCHIKTBIFBI . Kysiperriairi: kociOu-nearorukaibk KoHe TYJIFaIbIK
Macesiesepii LIely JaF/biaphl Hrepinei;
ueﬂb: 03HAKOMHUTBLCS C OCHOBHBIMU TEPMHUHAMM, pa3Jie/iaMH, 3a/la4aMu U METOAaMHU
TOIOJIOTHH, & TAKIKE €€ NPHUIIOKEHUAMH. I/Iccueuye’lcx SIBJICHUE HENPEPBIBHOCTH, cBoiicTBa 3HaHUA: O Pa3sBUTHH HAYKH B MHPEC;
IIPOCTPAHCTBA, KOTOPBIE OCTAKOTCSI HEU3MEHHBIMU IIPU HENIPEPBIBHOM ued)opmupoaa.unn - cbopMprCT TIpE/ICTaBJICHHE 06 HCCJICA0OBAHUAX TOIIOJIOTUH;
TIpepeKBU3HTBI: OCHOBBI TOIOJIOTHH HCIIONB3YIOTCS JUIs H3YYEHHs APYTHX MATEMAaTHYECKHX IPEIMETOB. - (opMupyeT npescTaBIeHNs 00 HCCIIEJOBAHHSX B
[IKkosnbHas reoMeTpHs; DopMUPYIOTCS IPOYHbIE MPAKTUYECKUE HABBIKM PELICHHS 3a/1a4 TOIOIOTHI nnddepeHIHanbHOi reoMeTpun;
ananutuyeckas reometpus;; |Conepxanme: JinddepennmansHas reoMeTprs KpuBbIX. Ju(depeHuuansaas reoMeTpHs - @OpMHpYET YMEHHS B PELICHHH HAyUHBIX 337124 B 001aCTH
MaremaTHyeckuii anamus I; | moBepxHocTeii. TOmonornyeckue mpocTpaHCTBa U HeNPEPhIBHBIC OTOOPaXKCHHUS. "muddepeHImanbHOi reoMEeTpHH i TOMOIOrHu'";
MM 2 (I') OcHoBbl mw |Top maremaruyeckuii anamms 11, | Tononoruyeckue cpoiircas. MuorooGpasus. - hopMupyeT HaydHbIC HABBIKH B PCICHUH HAYYHBIX 3a/1a4
MaTeMaTHYeCKHX Tononorus KB |4302 30/0/30/55/12,5/22,5 TEOPHSI PSIOB. nddepennnanbHOi reoMeTpun;
}ll/lCl.ll/lﬂﬂl/lll'z HOCTpeKBPBMTbl: VYmenusi: C]TOCOﬁCH COCTAaBJIATH AJITOPUTMBI PCIICHUS 3a/1a4;
TpemniomMHas i HaBbIKH: BCECTOPOHHE PACKPHIBACT COMEPIKAHHE OOLINX
TIPOU3BOJICTBEHHAS 3aKOHOB MaTeMaTUKH, d3QGEKTHBHO HCIOIB3YET €ro Ipu
TIpaKTHKa, HHHHOMHM pelIeHunu 3aaa4
paGoTa, KOMI’IETBH[[“SI: HaBBIKH PCIICHHUSA HpO(i)CCCHOH!LHLHO-
TICAAaroru4eCKux M JIMYHOCTHBIX l'lp06J'ICM;
Aim: to get acquainted with the main terms, sections, tasks and methods of topology, as well [Knowledge: Basic concepts and methods of differential
as its applications. The phenomenon of continuity, properties of space that remain unchanged |geometry and topology, statements of statements and methods
Prerequisites: School during continuous deformation are studied. The basics of topology are used to study other of their proof, the main areas of their applications.
geometry; analytic mathematical subjects. Solid practical skills for solving topology problems are formed Abilities: Solve theoretical problems in differential geometry
IM 2 (T') Functional geometry; mathematical Content: Differential geometry of curves. Differential geometry of surfaces. Topological and topology.
Fundameqtals of Topology PDJEC Top 30/0/30/55/12,5/22.5 analys?s I:.mathematical spaces and continuous mappings. Topological properties. Varieties. Skills: The mathematical apparatus of differential gegmetry
Mathematical 4302 analysis I1; series theory. and topology, methods of solving problems and proving

Disciplines-2

Postrequest: Undergraduate
or industrial practice,
Diploma work.

assertions in this area".
Competence:solving skills of professional pedagogical and
personal problems;

MAMAH/IBIK MOAYJIBJAEPI /MOJYJIM CHENWAJIBHOCTH/ SPECIALITY MODULES




IpepexBusuTTep:
MareMaTHKalbIK Tariay,
1 depeHIHATIBIK KoHE
HHTErPAIIBIK €CenTeyIep,
(YHKLMOHAIBIK KaTapiiap

MaxkcaTbi:eki HakTbl QYHKISHBI 6ip-6ipiHe canbICThIpy onepanusiapsH yiipery. Oypse
TypreHAipyiHiH KacueTTepi (Oenrici3nik mpUHIMIL), OHBI KOJIIAHY JKOHE TYpPJICpi 3epTTee/i.
Tycinaipy yaksIT MeH XKHiTiK TypreIChIHaH Gepineni, ManbI3p! popmyanap Gepinesi.
Typnenaipy 6enrini 6ip ammmTyaacs! MeH (asanapst 6ap TPHTOHOMETPHSUIBIK,
(yHKUIHSTAp ABIH LIEKCi3 CAaHBIHBIH KOCBIHABICH pEeTiHe Y3AiKci3 GyHKUMIHBI Oinaipesi.
Dypbe TanaaybIHbIH MOCENeIepi KapacThIPbLIAIbL.

Masmynbi: Herisri yreivuap. Marerpamibik Typienipyiaepi kiactapra Gedry.
HMuterpanasix Typienaipynepre kenripinetin ecentep. [lepuontst dynkimsiiap. [Tepuoarst
KyObuibicTap. TpuronoMeTpusiibIK Konmymesikrep. ®ypbe Karapbl. Dypbe

Binimi: HHTErpanabIK TCHACYICPAIH HETI3ri TeopeManapsIH,
CHMMETPHSIBIK JKOHE 03 ©3iHe TYHIHZEC OMepaTopIapabIH
KacueTTepin, PpeiroibM TeopemManapbit Oinesi.

JIa¥/IbIChI: HHTErPAIbIK TCHACYICPMEH GaiIaHbICThI
ecenTepi MeNnryie; MHTerpanablK TeHAeyIepiH KacHeTTepi
TypaJlbl HeTi3ri TeopeManap/sl Jduenieyae; PpearoisM xoHe
Boubreppa Ten/ieynepinii pe3osbBEHTAChIH KYPaIbl.
HMkemiiri: HHTErpaIIbIK TEHACY/IiH KapaTbUIBICTAHY

MM 1 (I') TCOPUSCEIH, : y FBUIBIMBIH/IAFBI POJIiH; MCHIIIKTI (DyHKIUSIIAPBIH,
KIlacCHKATBIK KIUT |FK PepeHIHATIBIK ko3 puimentrepi. XKy xoue Tak Gynkumusiapas Pypbe Karapbina xikrey. [lepuonrsi 21 |pesonbBentacsin; @pearonsm TeopeMackiH MEHIEpe.
MATEMATHKATBIK Dypbe Karapsl K |3214 30/0/30/55/12,5/22,5 TeHeYIep TEOPHACHIH, ynxumsabiH Dypre Karapbl. Dypbe KaTapblHbIH KOMILIEKC TYpi. Pypbe nuterpansl. dypbe [ KysipeTTisiri: 03 nom/iK canachiiia MHHOBAIMAIBIK KbI3METTI 21
Tannay MATEMATHKATHIK PU3HKL MHTErpasibl )KOHE OHBIH HAKThI, KOMILJIEKC 'rypugpi.. Ky xoHe TaKk GpyHkupsiapasl Pypbe YHBIMIACTBIPY J@FbLIAPbI KAJIBIITACTBIPLIAIbI;
TerzIeyTepi, hyHKIIATAp uﬂ’rmpa{m apKf:Ulbl OPHEKTEY. q)?/pb'e Typrenaipyi. Kocunyc sxoHe cunyc )
TeOpUSACH, (YHKIHOHATIBIK Typaenipyiepi.Jlanac ’lYleel-lelpyl JKOHE OHBIH MHTETpO-1u(depenimanibiK TeHeyaepi
Tanay, CAHIBIK mienryre Kguuaﬂbmym Ilexrepi (x, +o0) 60J.ll>lll KellreH Boub‘reppa.ubm HMHTErPAIIBIK
eu.ic*repHocheKanTTep: ’reuu.ey.ueplﬂ menry. Bouyreppaumu 1-'1'61('1'1 HMHTETrPpaJIJIbIK TEHJICY1 )KOHE OHbI Boub'reppaﬂbm
JTHILIOM KyMBbICEI 2-TeKTi MHTErpALIbIK TEHCYiHEe KeNTipy apKbUIbI Iely. SIpockl opaM TeKTec
Bounbreppanbin 1-TexTi nHTErpaiibik Teraeyin Jlannac Typiaenaipyin Ko meny.
3HaHUA: 3HACT OCHOBHBIE TEOPEMBI HHTCTPAJIbHBIX
" ypélBHCHMﬁ, CBO¥CTBa CHMMETPHUYHBIX U CONPATACMBIX
Ilen}: HAY4UTh OIIEP P JIBYX P dynkimii apyr ¢ apyrom. Usydenst olepaTopoB, Teopemst GPETONEMA.
LT T — cBoiicTBa npeoOpaszoBanust Pypbe (IPUHLIKIT HEOIP )CTH), €r0 Ip. HBUIBL |y o PeIIaTh 3a7a4H, CBAIAHAEIC ¢ HHTETPATBHBIMIT
Maremarnueckuii anams, IIauo 0o0bsiCHEHHE B TEPMHUHAX BPEMEHHU U YaCTOThI, 1aHbl BaKHbIE (llOpMyﬂlzl. YPABHCHUAMEL; IOKA3BIBATH OCHOBHBIC TCOPEMBI O CBOJCTBAX
udpeperLmATBHbIC 1 IIpeobpasoBanue npeucmanﬂef HENpepbIBHYIO QYHKIMIO Kak CyMMY GECKOHEUHOT0 YHcia WHTCTPATHHBIX YPABHEHTIE; COCTABIATE PE30BBEHTH
MHTErpaTbHBIC BEIYHCICHHS, TPUTOHOMETPUYECKUX (bylll(].ll/ll/l C OMpEe/CTICHHBIMU aMIUIUTYIaMH U (ba‘saMm Paccmorpem.l ypaBuelmﬁ lbpeuronbma " Bonmeppm.
TeOpHst PYHKIIHOHATBHBIX gpoﬁnehmbl au?nma Dypee. . HaBBIKH: POJIBIO HHTEIPATIEHOTO YPABHEHHUS B
PA10B, TeOpUS O/IepiKaHue: OCHOBHBIE TTOHATHS. I[CJ'ICHPIC HMHTCTPATbHBIX npcoﬁpaxoBaHnn Ha KJIaCChl. €CTECTBO3HAHNN; cober @WKU"“M", Pe30IbBEHTAMH;
MC1 P —— 3ajaun Ha MHTErpanbHbIC Ipeodpasopanus. [lepuoanueckue dynximu. [lepuoanueckue TeopeMoii DpeaTOTEMA.
(I'Knaccuueckuii TIJVK RE 30/0/30/55/12,5/22.,5 S —— apyieHus. TpuronoMerprueckue MHorouwiensl. Pag @ypre. Kosddurments: Oypse. KOMIETHIHA: HABLIKH OPrAHH3ALHK HHHOBALHOHHOM 21
MaTeMaTU4ECKHi Psnpt Dypre B U Knaccugukanms 4eTHEIX 1 HeYeTHBIX (pyHKImi Ha pax Dypee. Pax Dypbe nepuoaudeckoit o o R
3214 MateMaTHIeCKOH (H3HKH, . JIeATELHOCTH B CBOCH IpeMETHOH 001acTH;
aHaIM3 Teopust pyrkunii, 2L ¢ynxuun. Komnekcherii tun psaga Oypee. Murerpan ®ypee. Haterpan (Dypsuc uero
fi)yHKLlHOHaI[bHHﬁ anamms, CHCUMCI)H'“ICCKMC, KOMIUJICKCHBIC THIIbI. Bmpa)l(can YCTHBIX U HCYCTHBIX @)yHKl“/II/I qepes
AHCTCHHEIE unterpan ®Oypee. [Tpeobpasopanne Oypbe. KocHHyCHbIE H CHHYCOBbIE
P — npeoﬁpasosanmi.HpeoGpazoaaljne Jlanmaca u ero npuMeHeHHe Juist PeIlICHIs HHTeTpo-
He JarorHueckas MpaKTHKa, ,‘]Hq)q)epeHLlHaﬂl:HHX YPaBHEHHWH. Perienne HHTErpajIbHbIX YPAaBHCHHUH BOJ’IbTeppLI, TIpeJieIibl
B — KOTOPBIX (X,+00). MHTerpanbHoe ypasHenue Bonbreppsl 1 - ro poaa u pemenue ero myrem
MPUBEJICHUS K HHTETPAIbHOMY ypaBHeHHI0 Bosbreppsl 2-ro pojia. Pemenne uHTerpaibHoro
ypaBHeHus Bonbreppsl 1-ro posia ¢ ucrons3oBanmueM npeodpasosanus Jlamaca.
Aim:to teach the operations of comparing two real functions to each other. Properties of Knowledge: the concept of the Fourier transform and Laplace
Fourier transformation (uncertainty principle), its application and types are studied. transform
Explanation is given in terms of time and frequency, important formulas are given. A Abilities: solve problems related to Fourier and Laplace
Prerequisites: transformation represents a continuous function as the sum of an infinite number of transforms
Mathematical analysis, trigonometric functions with certain amplitudes and phases. Problems of Fourier analysis are |Skills: solving Fourier and Laplace transforms in problems of
differential and integral considered. Content: Basic concepts. Division of integral [natural science; about eigenfunctions.
calculations, theory of transformations into classes. Problems for integral transformations. Periodic functions. Competence:organization skills innovation in their subject
functional series, theory of Periodic phenomena. Trigonometric polynomials. Fourier series. Fourier coefficients. area;
MS 1 (N)Classical differential equations, Classification of even and odd functions on the Fourier series. The Fourier series of the
Mathematical . X Ch.D/|FS 30/0/30/55/12,5/22.5 equations of mathematical periodic 2L function. The complex type of the Fourier series. The Fourier integral. The 21
Fourier Series EC |3214 ’ '
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Fourier integral and its specific, complex types. Expression of even and odd functions in
terms of the Fourier integral. The Fourier transform. Cosine and sine transformations.Laplace
transform and its application for solving integro-differential equations. Solution of Volterra
integral equations whose limits are (x,+o0). The Volterra integral equation of the 1st kind and
its solution by reducing it to the Volterra integral equation of the 2nd kind. Solution of the
Volterra integral equation of the 1st kind using the Laplace transform.




IpepexBusuTTep:
MareMaTHKalbIK Taniay,
1 depeHIHATIBIK KoHE
HHTErPAIIbIK €CenTeyIep,
(YHKLMOHAIBIK KaTapiiap

MaxcaTpl: KOngaHOaIb! ecenTepi MaTeMaTHKAMbIK MOJCTBACY/IE HHTETPAIIBIK
TYPICHAIpYIepAl IPAKTHKAIBIK KOAaHy yIIiH KaxeTTi O6imim 6epy. Tepmunnepai, Jlamac
TYPIEH/IPY epexenepiHiH aHbIKTaMaapbiH 3epTTey. Kypaeni aitHIMalb! (yHKIMSHBI HAKTHI
aiHBIManTbl QYHKIHSAMEH GaiIaHbICTBIPATBIH HHTETPAIIIBI TYPICHIIPY YChIHBUIFaH.
JIMHAMUKaIBIK XKYHENep/IiH KaCHeTTepiH 3epTTey jkoHe AnpdepeHIHaNIbIK KIHE
MHTErpabIK TeHAeYIepai wenry. FIHTerpaiisIk TypieHaipyepre Kentipinerin ecentep.
Tlepuonrsr pynxumsnap. [Teproarsl KyObuIbICTap. TPUTOHOMETPHSIIBIK KOIIMYLIETIKTEP.
Dypse Katapsl. Pypbe kodhdummentrepi. XKy xone Tak GyHkumsiapas Oypbe KaTapbiHa

Binimi: HHTErpanabIK TCHACYICPAIH HETI3ri TeopeManapsIH,
CHMMETPHSIBIK JKOHE 03 ©3iHe TYHIHZEC OMepaTopIapabIH
KacueTTepin, PpeiroibM TeopemManapbit Oinesi.

JIa¥/IbIChI: HHTErPAIbIK TCHACYICPMEH GaiIaHbICThI
ecenTepi MeNnryie; MHTerpanablK TeHAeyIepiH KacHeTTepi
TypaJlbl HeTi3ri TeopeManap/sl Jduenieyae; PpearoisM xoHe
Boubreppa Ten/ieynepinii pe3osbBEHTAChIH KYPaIbl.
HMkemiiri: HHTErpaIIbIK TEHACY/IiH KapaTbUIBICTAHY

MM 1 () TOPHSCHIH, skikrey. [leprnoarst 21 Gpyskumsasir Oypbe Katapsl. Oypbe KaTapbIHBIH KOMILIEKC TYpi. FBUTBIMBIH/IAFB] POJTiH; MEHIIIKTI ()YHKITHSIAPBIH,
KIlacCHKATBIK Dypse KIUT |FT 30/0/30/55/12.5/22.5 nddepeHmanbK ®Dypoe nnTerpaibl. Pypbe HHTETPAIIBI AKOHE OHBIH HAKTHI, KOMILIEKC TY.pJ'le.pl, Ky sxoHe TaK peBO.J'lLBCI-fTE?Cf-,lH; (Dpem.'om,M TEOPEMaChIH MEHTEPE/Ii. | 2
MAaTeMaTHKAIBIK TypreHzipyi K 3214 v v TEHIeYIIep TEOPHACHIH, ¢bynknmsmapssr Oyphe HHTErpatsl apKbuTbl opHekTey. Dyphe Typienaipyi. Kocumyce xone Kysiperriairi: o3 noHzik canackiiia MHHOBALMSIBIK KbI3METTI
Tamay MaTeMaTHKATBIK (QH3HKa cuHyc Typienaipynepi.Jlariac Typiennipyi sone OHbIH HHTETpo-mubGdepermanabK YIBIMAACTBIPY JAFIbLIAPbI Urepiei;
Tereyepi, hyHKIMAIAD TeHAeyIepai mermryre Kongausurysl. [lexrepi (x, +o0) 6obin kenren BonsreppaHsiy
TeOPHSICHI, (YHKIHOHAMBIK |MHTETPATIBIK TeraeyiepiH weiry. BonbTeppanbH 1-TeKTi HHTErpaIAbIK TCHACY] JKOHE OHBI
Tanay, CaHBIK BoibTeppaHbIH 2-TeKTi HHTETPAIIbIK TeHICYiHE KeNTipy apKblIbl mmerry. SIapockl opam
onicrepITocTpexpusnTTep: | TCKTEC BoibreppaHsiH 1-TeKTi HHTErpaiablK TerIeyin Jlariac TypiaenIipyis KonIaHbI
JIMILIOM XKYMBICBI meny.
ueﬂb: JaThb 3HAHUA, HCOGXOHHMHC JUIA IPAKTHYECKOT0 MCIOJIb30BaHUS HHTETPATIbHBIX 3HaHUA: 3HACT OCHOBHBIE TEOPEMBI HHTCTPAJIbHBIX
npco6pzﬁosaﬂnﬁ B MareMaTH4YCCKOM MOJICITMPOBAHNH ITPHKJIAIHBIX 3a/1a4. I/IZY‘H/ITC ypélBHCHMﬁ, CBO¥CTBa CHMMETPHUYHBIX M COMPATACMBIX
TEPMHUHBI, ONPEICNICHUs TIPaBHI Npeobpasosanus Jlannaca. ITpencTapieHo HHTErpabHOE o1epaTopoB, TeopeMbl Pperosbma.
np006p1’3038ﬂ"c, CBsA3bIBAKOLICC q)yHKHPUO KOMIIJIEKCHOT'O MEPEMEHHOI0 ¢ q]yHKLlVlCﬁ VYmenusi: peark 3a/1a41, CBA3aHHBIC C HHTCTPAJIbHBIMH
MpepexBusuTer: JIeHCTBUTEILHOTO MepeMeHHoro. M3yyaiiTe cBOiicTBa IMHAMHYECKHMX CHCTEM H pelaiite YPaBHEHHAMH; J10Ka3bIBaTh OCHOBHEIC TEOPEMBI O CBOHCTBAX
Maremarnyeckuii ananus, i epeHImanbHble i HHTETPalbHbIC YPABHEHHS. MHTETPaNbHEIX YPaBHCHUH; COCTABIIATH PE30IBBEHTHI
AnddepeHnnaTbHEe 1 Conepsanne: OcHoBHbIE HOHATHS. JleNeHne HHTErPaIbHBIX peoOpa3oBanuii Ha Kiacchl.  |ypaBHenuii ®pearonbma u Bonsreppsl.
MHTCTPATIbHBIC BRIYHCIICHHU, | 3ajayy Ha HHTErpasibHble HpeobdpasoBanus. [lepuonnyeckue dynkuuu. Ilepuoanueckue HaBBIKH: POJIBIO HHTEIPATIEHOTO YPABHEHHUS B
Teopust PYHKLHMOHANBHBIX | gprienus. Tpuronomerpuyeckue Muorowiensl. Psax ®@ypoe. Kospduuments: dypoe. €CTECTBOZHAHHH; COOCT (DYHKIMSME, Pe30IIbBEHTAMH;
MC 1 PpAn0B, TeOpus Knaccndukaims 4eTHBIX 1 HedeTHBIX GyHKIMi Ha paj Dypre. Pax @ypbe nepuopudeckoit | teopemoii ®pearosnsma.
(INKnaccndeckuit Ipeobpasosanus | TJVK ﬂ"q)qmpc*"'“"aﬂ"“”x 2L dyuxuun. Kommiexcusiii tun psiga @ypse. Unrerpan @ypse. Uuterpan @ypse u ero KoMiereHuusi: HaBbIKM OPraHU3aLMU HHHOBALMOHHO
MATEMATHUECKHI Dype B PF 30/0/30/55/12,5/22,5 YpaBHCHHH, Ypa‘fl'"?““" crienuuyecKie, KOMIUIEKCHBIE THIIBL. BpIpaxkeHne YeTHBIX H HEeYETHBIX (yHKLHIT yepes JIeATELHOCTH B CBOCH IpeIMETHOH 001acTH; 21
- 3214 MaTeMaTHiecKoii usmky, unterpan @ypse. [Ipeobpasosarue Pypbe. KocunycHbie u CHHYCOBbIS
Teopust pyHKLwMii, npeobOpaszosanus.IIpeobpasosanue Jlamiaca 1 ero NpUMEHEHHE UL PEIICHUs HHTETPo-
(yrKuponanbHBIH anamm3, bdepenupansHbIX yp it. P MHTErpalbHbIX ypaBHeHHUI BonbTeppsl, npeest
YHCJICHHBIC KOTOPBIX (X,00). MuTerpansuoe ypasnenue Bonsreppst 1 - ro poaa u pemenue ero myrem
MeToabTloCTPeKBUBHTEL: | pyBesenns K MHTErpaTbHOMY YpaBHEHHIO BonbTeppsl 2-r0 posa. Peliienne HHTErpaTbHOTO
THejarornieckas NpakTuka, (ypaguenus Bonsteppsi 1-ro posa ¢ ucnons3osanuem npeodpaszosanns Jlamaca.
NpEAIUIUIOMHAsA MPaKTHKa
Aim: o provide knowledge necessary for the practical use of integral transformations in Knowledge: the concept of the Fourier transform and Laplace
mathematical modeling of applied problems. Study terms, definitions of Laplace transform  [transform
. rules. An integral transformation connecting a complex variable function with a real variable [Abilities: solve problems related to Fourier and Laplace
Prerequisites: . function is presented. Study the properties of dynamic systems and solve differential and transforms
Mathematical analysis, integral equations. Content: Basic concepts. Skills: solving Fourier and Laplace transforms in problems of
dlfferen!lal and integral Division of integral transformations into classes. Problems for integral transformations. natural science; about eigenfunctions.
calcu_latlons, t_heory of Periodic functions. Periodic phenomena. Trigonometric polynomials. Fourier series. Fourier |Competence:organization skills innovation in their subject
. fqnctlongl serles,_theory of coefficients. Classification of even and odd functions on the Fourier series. The Fourier area;
mztl‘]le(r:\“;ﬁ;slma] Fourier Transforms Ch.Dr 1T 30/0/30/55/12,5/22,5 g:]folZ;ie;:sa:)?ﬁ;li::nmse;tical _series of the perioqic -ZL funclion._The complex type of the Fourier se.ries. The Fourler 21
. EC [3214 g i N N integral. The Fourier integral and its specific, complex types. Expression of even and odd
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functions in terms of the Fourier integral. The Fourier transform. Cosine and sine
transformations.Laplace transform and its application for solving integro-differential
equations. Solution of Volterra integral equations whose limits are (x,+o0). The Volterra
integral equation of the 1st kind and its solution by reducing it to the Volterra integral
equation of the 2nd kind. Solution of the Volterra integral equation of the 1st kind using the
Laplace transform.




MakcaThl: Oy KOHE HHTETPall TCOPHSCHI, ONEPATOPIAP TEOPUSCH XKIHE (YHKLHUSIAP
TEOPHSICHI, IIEKCI3 ommeM i KeHicTikrepae anddepeHmanisl ecenteyiepi KOIIaHy CHIKTBI

Binimi: 3aMaHayn TEOPHSIIBIK KOHE KOJTaHOATIBI
MaTeMaTHKAHBIH aHATHTHKAJIBIK apCCHAIBIHA KIPETiH MOHHIH

IpepexBu3uTTEP: X . L . o S PP
(yHKIHOHATI B! TANTayABIH OexiMaepi Typais! Tycidik 6epy. OChI IOHHIH HEri3Ti YFBIMAApBI, |HEri3ri TyciHikTepiH Oineni.
MaremaTHKanbIK Tangay I, . P . . S .
WLV TeopeManapbl MCH TY)KbIPHIMAAPEI 3ePTTENC I, (PYHKIMOHAIBIK TaAay/IbIH HEeri3ri JlaFabIchl: aepOec )oHe HAKThI JKaF [aiibIH1aF bl
P HOTIDKENIEP] MEH MaHBI3/IbI GAaFbITTAPBI TalaHA/Ib] (yHKLIMOHA B! AHATMTHKAIBIK KO3KAPACTHI O¥f eJeriHeH
Juddepenunanapi . . . R . . .
Masmynbl: beiine. MHbeKTHBTI, CIOPBEKUBTI XKoHe OMeKTUBTI Oeiinenep. beiinenep OTKi3Yy, JKaIIbl TY)KbIPBIMIAMACBIH HIepesi.
TCHACYJIC ) . e P PR o . . .
MM 4 (I') Hlu yaep Kommo3suuusicsl. Kermymesnep Men Oelinenepiin 1eKapTThIK KoOEHTIHiC. HMxempiairi: beitne. MTHBbEKTHBTI, CIOPBEKMUBTI XKoHE OHEKTHUBTI
KomrutexcTik sxoHe DYHKIHOHAIBIK FT OCTPEKBUIHTTED: Geitnenep. beitnenep komnosummscer. Kenvyenep Mex
BII/TK 30/0/30/55/12,5/22,5 Jluddepenuunanpii . . L .
(hYHKIHOHATIBIK Tangay 4308 N Geiinenepin JeKapTThIK koOeiTiHaicin MeHrepei.
TERJIeYJIEpLiH KOChIMIIA . A . -
Tangay KysiperTiairi: jkapaTbuiblcTaHy-FbUIBIMU HOHAEPIIH HETi3ri
‘Tapayiaphbl. . I
Mp Y1apbl, 3aHIAPBIH KOCiOM KbI3METTE Maii/ianaty, MaTeMaTHKAIbIK
aTeéMaTHKaJIbIK TaJ1ay /bl
K VIaY B Tajnaay KoHe MOJICNIB/ALY, TEOPHUSIIBIK KIHE
KOCBIMIIIA TapayJiapbl, - - -
DyHKLIAIAD TEOPHACHIBII 9KCIIEPHMEHTAIIIBIK 3ePTTeY dIiCTepiH KoJany Kabineri
4 . P . P apTTHIPbLIAJILL;
IIETTIK ecenTepi.
ue.l'lb} JaTh TIPEACTABIICHUE O TaKUX pasjeiax quHKLIPlOHaJ'ILHOFO aHann3a, Kak U3MCPEHUEC U 3H2H“ﬂ13Ha€T OCHOBHHC TIOHATHUSA TUCUMUIUIHHBI, BXO}_’lﬂLLlEﬁ B
TpepeKBesuTHI: HMHTETpallbHast TEOPHsI, TEOPHS OLIEPATOPOB U Teopust PYHKIHIT, IPUMEHCHHE AQHATUTHYECKUH apCeHall COBPEMEHHOI TEOPETHUECKOM 1
Marematudeckuit anams I, b epeHIaTEHOr0 HCYHCICHHS B 0ECKOHEYHOMEPHBIX IIPOCTPAHCTBaX. M3ydeHs! TIPUKIIAJHON MaTeMaTUKH.
[INIIN\YA OCHOBHBIC ITOHATHSA, TCOPEMBI H BBIBOJIBI 110 3TOi TEMAaTHKE, ITPOAHAIM3UPOBAHBI OCHOBHBIC ‘YMeHue:ocMbICIeHHE dlyllKLlMOllellO»allaﬂMTM‘ieCKOl‘O
aud)(bepeuunanbume PE3yNbTaThl M BaXKHBIC HANPABICHHUS q)yHKLlHOHaIIBHOTO aHajausza. noaxojia B CaMOCTOSITEIIBHOM 1 KOlleeTllOﬁ CHUTYalUH,
ypaBHenns Copnep:xanne: Orobpaxenue. NHbeKTHBHOE, CIOPBEKTHBHOE H OUEKTHBHOE OTOOpakeHHe. |OBiIafieHHe O0LIeH KOHIIeMIHEH.
MC 4 (@) TI0CTPEKBU3NTDI: Komnosuius oTodpaskennii. JlexaproBoe Npou3BeieHNe MHOKECTB M OTOOPaKEHHIA. Hagsiku: Buneo. IHbeKTHBHEIC, CIOPBEKTUBHEIC H
Kommexcuslii n DyYHKIHOHABHBIH FA :

y YHKIL BIUKB| ;500 30/0/30/55/12,5/22,5 JONOIHUTEbHbIE TIABbI GuekTHBHBIC 06passl. KoMmosuiy u3 suico. Brazeer
q)yHKHMOHMLHH“ aHam3 aud)(i)epeuunanbumx JCKapTOBBIM MTPOU3BCACHHEM MHOTOYJICHOB U Oépa’lOB.
anams ypaHennit, KomnereHuust: criocoGHOCTb HCIOIB30BATH OCHOBHBIE

JIOTIOJIHUTEbHbIE TJIaBbl 3aKOHbI €CTECTBEHHOHAYYHBIX JIUCUUILIMH B
MAaTeMaTHYECKOTO aHaIu3a, npod)eccnouanbuoﬁ JEATEIbHOCTH, IIPUMEHATH METO/IbI
KpaeBble 3a1a4H TEOPUI MaTeMaTH4E€CKOro aHajiu3a U MOJCIMPOBaHus,
lbyllKuHﬁ‘ TEOPETUYECKOI'0 ¥ IKCIIEPUMEHTAIbHOI'O UCCJIEI0BAHUS ]
Aim: to provide an understanding of such sections of functional analysis as measurement and [ Knowledge: the basic concepts of the subject included in the
integral theory, theory of operators and theory of functions, application of differential analytical arsenal of modern theoretical and applied
calculus in infinite-dimensional spaces. The main concepts, theorems and conclusions of this |mathematics.
Prerequisites: subject are studied, the main results and important directions of functional analysis are Ability: from the single functional and analytical positions to
Mathematical analysis I, 11, |analyzed rethink the concepts, principles, facts known to him in
111, 1V; differential equations | Content: Display. Injective, surjective and bijective mapping. Composition of mappings. particular and specific cases, and to assimilate their most
MS 4 (I) Functional BDEE [FA Postrequisites: Additional |Cartesian product of sets and mappings. general formulations. Skills:
unctional X . 0 iecti oot et ;
Complex and Analysi ¢ |azos 30/0/30/55/12,5/22,5 chapters of differential Mappings. Injective, surjective and bijective mapping.
functional analysis nalysis equations, additional Composition of the display. Cartesian product of sets and
chapters of mathematical mappings.
analysis, boundary value Competence:the ability to use the basic laws of the natural
problems of function theory. sciences in professional work , to apply the methods of
mathematical analysis and modeling , theoretical and
experimental research;
o MakcaTbl: QyHKIMSHBIH IIEKCI3 OIIIIEM i TONOIOTHSUIBIK BEKTOPIIBIK KEHICTIriH XKaHe
Mpep CKBUSHTTEP: I onapblH Kepcerynepin seprrey. Tanaay/blH Heri3ri aficTepi MeH MPUHLMNTEDPIH 3epTTey Binimi: Oy TeopusibIH (akTinepi MeH Herisri TyciHikTepin
areMaTuKaJibIK Tajjay 1, . . . . . P
WL Ve K nay KIHE KypC 60!/":[]—".[[3 ecenTepl meme 6lﬂy. Ma‘remamxaﬂmx Tajjaay MeH q)yHKu“OHaJTHHK 6lﬂMeCeK, 6lpaK Kasipri MaTeMaTHKaJIbIK FhUIBIMHBIH 630‘(21
)1' q)q) ! TayIay b GaiinanbiceH TyciHy. ChIHM OfiNiayIbl IaMBITY, XHMbIHAp/Ia OTiepalusIap xacail | tapaynapbiH OKy KHbIH/BIK Ty/BIPATBIH €11i.
0t CPCHLIMAJ/IBI] .
T PEHIHAILIK Gisty, »KMBIHIAP apachiH/Ia Mapaiesbep CaTy KOHE KHbIHHBIH KyaThlH aHbIKTay. JlaFabIchl: aHATUTHKAIBIK QYHKUHAHEL udepenuuaniay
MM 4 (') l:r—ueynep Masmynbi: XKubin. JKubIHIapIBIH TONOTOTHSUTBIK KacTaphbl. JKubiH emmemi. ©nmemai JKOHE MHTETPaNiaiIbl.
KomMmnekcTik xoHe NT OCTPEKBH3UTTEP: yrkumsitap. JleGer unTerpainsl. OyHKUMSHBI TyBIHABICH! OOMBIHIIA KANTBIHA KEITIPY. MkemMaiairi: KHCBIKCHI3BIKTBI HHTErpasiaap, I'pus popmysacel,
Hakrbl Tanzay BIT/TK 30/0/30/55/12,5/22,5 Jlnddepenumnanipi I . . X I
hyHKIHOHATIBIK 4308 OyHKUMANapAbH Knactapsl. Rn kericririnzeri JleGer emmemi MEH HHTETPAIbL. CKaIISIPIIBIK 5KaHE BEKTOPIIBIK OPicTep, MEHIIIKTi emMec

Tanjgay

TEeHJeYJIePIiH KOCBIMIIA
TapayJiapsl,
MaTeMaTVIKaJTHK TaJliay/ bl
KOCBIMIIIA TapayJiaphbl,
d)yHKlIH}U'lap TEOPHSACBIHBIH
HeTTiK ecenrepi.

MHTErpaiijap, yu ecesi HHTerpaiiap/isl MeHrepei.
KysiperTijiri: FEUIBIMU-3epTTEY JKYMBICBIH )KOCIIapIIay JKOHE
JKY3€re aCBIPYIBIH d/iCTepi MEH oliCHaAMaIapbIH Oiryae
KOJIaHbLIAIBL;




TIpepeKBU3HTBI: Iean: u3ydeHne 6ECKOHEYHOMEPHOTO TOMOIOTHYECKOrO BEKTOPHOTO IPOCTPAHCTBA
Marematnueckuii ananus I, |pyHKuuit 1 nx npeacrasneHuit. V3yquTs OCHOBHBIC METO/IBI U IPUHIHIIE! QHAIN3a U YMETh 3uauus: ecu Obl MBI HE 3HAIN (DAKTOB M OCHOBHBIX [OHATHIH
11, 11, 1V; pemarts 3a1auu 110 Kypcy. [ToHHMaTh B3anMOCBSI3b MEXK/Ty MAaTEMaTHIECKUM aHATIM30M H 9Toli TEOPUHU, HO YTEHHUE JPYTHX [JIAB COBPEMEHHOIH
muddepeHnnaTbHbIe (yHKUMOHATBHBIM aHaMM30M. Pa3BHBATh KPUTHYCCKOE MBIIUICHHE, YMETh BHITONHAT MaTeMaTH4ecKoil HayKn ObUIO OBl IPOOIEMOIL.
MC 4T YpaBHCHHUA onepanuy Hal MHOXKECTBAMH, IIPOBOAUTE MMAapaJUICId MEKIY MHOKECTBAMH H ONIPEACIIATE VMmenusi: uuq_)q)epeﬂunpoga»rb W MHTErPUPOBATH
O . . . HocrpexBu3uThI:[{onoHE |MOIHOCTD MHOXKECTB. AHAMTHYECKYIO DYHKLHIO.
KomrnekcHsrit n JleficTBUTENBHBIH DA - -
P ———— s BVKB 4308 30/0/30/55/12,5/22,5 TeJIbHbIE IJIaBbI Coaep:xanne: MHosxectBa. Toos0ornyeckye KJIacchl MHOKECTB. Mepa MHOXKECTB. HaBBIKH:KPUBOHHEIHBIMI HHTErpanami, GopMyioi [puma,
YHicH muddep JIbHBIX Wsmepumble pynxumuu. Uuterpan JleGera. Boccranopiienne GyHKIMH 110 €€ MPOM3BOJHON. | CKANAPHBIMH M BEKTOPHBIMH MOJIIMHU, HENIEPUOTMYECKUMU
aHaln3 . .
YpaBHEeHHiA, Knaccsr ¢pynxunn. Mepa u unrerpain Jlebera B Rn. HMHTErpalaMi, TPOHHBIMU HHTETPATAMH.
JIOTIOJIHUTEJIbHBIE TIaBbI KOMﬂeTeﬂﬂﬂﬂ: 3HAHHUA METOJI0JIOTHH U METOJAMKH
MaTeMaTH4YE€CKOT0 aHanusa, TJIAHUPOBAHMS U OCYIIECTBIICHUS Hay'mo-nccueuoxa‘reuhcmﬁ
KpaeBble 3a/1a41 TEOPHH padoThI;
DyHKIMI.
- . e . . . . Knowledge: the basic concepts and facts of this theory without
Prerequisites: Aim:to study the infinite-dimensional topological vector space of the function and their 9 N ps Ty wit
N . y . e 3 knowledge of which the analytical culture of a mathematician
Mathematical analysis I, 11, |representations. To study the basic methods and principles of analysis and to be able to solve . . e
3 . . ) h . . would be inadequate, but it would also be difficult to study
111, 1V; differential equations |problems for the course. Understand the relationship between mathematical analysis and . N
L G . . . o . many other branches of modern mathematical science.
MS 4 () Postrequisites: Additional |functional analysis. Develop critical thinking, be able to perform operations on sets, draw R . 5 . . .
. . BD/E |VA : . . Abilities: to differentiate and integrate analytical functions;
Complex and Valid Analysis 30/0/30/55/12,5/22,5 chapters of differential parallels between sets and determine the power of sets. ! L .
. . C ]4308 . e N . find the decomposition of elementary functions.
functional analysis equations, additional Contents: Sets. Topological classes of sets. Measure of sets. Measurable functions. The . o . N
. . . . . R . Skills: curvilinear integrals, Green's formula, scalar and vector
chapters of mathematical Lebesgue integral. Recovering a function by its derivative. Function classes. Measure and N B i L
. . . fields, improper integrals, triple integral
analysis, boundary value Lebesgue integral in Rn.
4 Competence:knowledge of methodology and methods of
problems of function theory. l . .
planning and implementation of research work;
IpepexBusutTep: anredbpa,| MakcaTbl: ecentey dxicTepi Typaibl 6i1imMai KansmTacTsipy. ChI3bIKTEIK eMec Terneynepai |Bimimi: Ctynentrep Xopaanap, skaHamasap, Tpanewius,
AHAJIMTUKANBIK TEOMETPHS, [3KoHE anredpaliblK TeHIeyIep KYHeCiH melyIin opTypili CanbIK oMicTepi, HHTEproOIALMA  |Kecinaini KaK 6oty oxicTepi GolibiHIa ecen memesi.
6ip aifHbIMAIBI JKOHE JKYBIKTay TYPJIEPi, CaHIbIK MHTErpaLus xoue quddepennnanay; OHTailIaHabIpy Kecinaini kak 6oy aj1iciH maiiasaHab!.
DYHKIMSIHBIH ecenrepin meny; MareMaTuKaiblK Gu3nKaHbiH JudhepenmanibK TenaeyIepi Men HMxempuiniri: axnaparThIK TEXHOIOTHSHBIH KeETICTIKTEPiH
MM 5 (I') Ecerrre Ecere JuddepeHnanIbIK KoHe | TeHaeyIepiH KybIKTay dliCiMeH LIenry 3epTrenesi TMaii[ananeIn o3 GeTinile mebepirin TepeHaeTe .
1T TIT . . PR P . . . . . o
Y Y uHTerpaibk ecenteynepi  [Ma3smynsl: Karenikrep Teopusicsl. Karenikrin 6acts Genimin Garanay Gpopmymnacsr. JIaFabIChI:  CaHJIBIK diCTEp/iH MyMKIHIIKTEpiH naiinanana
MaremaTHKachl skoHe  [maremarnkacembin | KIVT (EMTN L B -
atevaTHKAN co K |a300 30/0/30/55/12,5/22,5 IMocTpekBH3NTTEP: CBI3BIKTBI €MEC TEHIEYJIEP MEH ChI3BIKTBIK aIreOpablk TCHACYIEP KYHECIH KyBIKTAIl IEnTy. |OThIPbII KOMIIBIOTEp/e KOJaHGaIbl eCenTepAiH MeiMiH
MaTreMaTHKaJIbIK T USAJIBIK . .
dusuxa ueriue i b depenmanibK JinddepeHnmaniayabIH xKHe HHTETPATAay/bIH CAaHBIK d1icTepi TaOyra Jar/bliaHabl
P TeHJCYIEPIH CaHIBIK Kysiperriniri: 3amanayn 6inim Gepy sKoHe aknapaTTbiK
oxicTepi, MaTEMaTHKAIIBIK TEXHOJIOTHSUTAPIbI Maii/[allaHa OTBIPBIN sKaHa Ginimaepi o3
(HU3HKaHBIH TEHICYIEPIHIH GeriHie amy KabineTi apTThIpy Hrepinesi;
CaHJBIK dxicTep
MpepexBusutsl: anredpa, |Lleasio GopmupoBaHue 3HaHHIT 0 MeTOAX pacyeTa. PasinuHble YHCICHHbIC METOIb 3HAHMSA: CTYIEHTBI PEIIAIOT 3a/[aut 110 XOP/IaM, KaCaHHsM,
AHAIUTHYECKAs FEOMETPHs, |p HHBIX yp i 1 cucTeM aredpanyecKux ypaBHEHH A, BUIbI TparennH, MEeTo1aM JICJICHHs OTPE3Ka Ha HaKJIOH.
nubdepeHunanbHbie 1 MHTEPONIALMH 1 aNNPOKCHMALNH, YHCIIEHHOTO HHTETPHPOBaHKs H AN epeHIHpoBaHus; Hcenonb3yer MeTo AejieHHsi 0TPe3Ka Ha HAKHIIb.
MHTErpajIHble HCUNCICHNs — |pelieHne ONTHMH3ALMOHHBIX 3a1ay; M3yuaercs pemenne quddepeHnnanbHpiX ypaBHeHHH 1 | YMeHHs: yrilyOlIseT CBOe MacTepCTBO, UCTIONb3Ys
MC 5 (1) dyHKIMH OHON YPaBHEHHiT MaTeMaTHIECKOH QH3HKH METOZIOM aIMPOKCUMALNH. JIOCTHKEHHS] HH(OPMALIMOHHBIX TEXHOJIOTHH.
BhiuucHTe b HAS TeOpeTVIQCCKVIe nepemeHHoﬁ Co}lepmanue: HaBbiku: YMEHHUS HAXOJAUTDb PEIICHUS MTPUKIIAJHBIX 3a/1a4 Ha
OCHOBBI Iy |[TOVM IMocTpekBU3UTHI: -Teopusl MOTPEIIHOCTEH 1 ee OleHKa; KOMITBIOTEPE, UCTIONB3Ys BO3MOKHOCTH YUCIIEHHBIX METOJI0B
MaTeMaTuKa i . 30/0/30/55/12,5/22,5 . . .
MaTeMaTHIecKas BeIMcIHTeNBHOH KB 14309 HHCICHHBIE METOAbI -npuGa p ¥ 1 cHCTeM x anreGpanyeckux | Kommerenumsi: criocoGHOCTb CaMOCTOSITEILHO IPHOGpETaTh
dusnxa MaTeMaTHKH anpdepenimanbHpIX YPABHCHHIi; HOBBIC 3HaHHs, HCTIOJIb3Ysl COBPEMEHHBIC 00Pa30BaTENbHEIC H
YPaBHEHUIA, YUCIIEHHbIE -qucIeHHoe Au(hepeHIpoBaHIe  HHTETPHPOBAHKE. HH(OPMAIHOHHbIE TEXHOJIOTHH;
METO/Ibl YPAaBHEHHIT
MaTeMaTH4eCKOH HU3UKK
Prerequisites: algebra, aim: formation of knowledge about calculation methods. Various numerical methods for Knowledge: the role of mathematical modeling and
analytic geometry, solving nonlinear equations and systems of algebraic equations, types of interpolation and computational experiment in solving applied problems.
differential and integral approximation, numerical integration and differentiation; solving optimization problems; The | The ability to apply theoretical knowledge in metmathematics
calculi of a function of one  [solution of differential equations and equations of mathematical physics by the to solve and study problems numerically.
MS5(T) Theoretical variable approximation method is studied Skills: use numerical methods to approximate solving applied
Computational Foundations of TFCM - isites: i : i
putati ! PD/EC 30/0/30/55/12,5/22,5 Post: requlsn_es. nun_1enca| Content: ) o problems using a computer.
Mathematics and Computational 4309 methods of differential -Theory of errors and its estimation;

Mathematical Physics

Mathematics

equations, numerical
methods of equations of
mathematical physics

-approximate solutions of non-linear equations and systems of linear algebraic equations;
-numerical differentiation and integration.

Competence:ability to independently acquire new knowledge ,
using modern educational and information technology;




MpepexBusurrep: anredpa,
AHAITUTHKAIIBIK TCOMETPHS,
6ip aifHBIMAITBI
(DYHKIMSHBIH

¢ depeHIHATIBIK KoHE

MaxcaTsl: GepiireH ecenTid CanIbIK TYPiHAeri MoHiH Tabyra yitpery. ©p Typai perti Ko
(KAT) macernecin Diinep oniciMen, Moanduxanusnanran Ditnep oaicimen, Pynre-KyTTa xone
T.0. QAiCTEPMEH ey KeCTeCiH Kypy. AHAINTHKAIIBIK KOHE CaHBIK IIELIiM apachIHIaFbl
AbIPMALIBUIBIKTEI QXKBIPATAIBL.

Masmynbl: JKybIKTarad caHap, oJapblH aOCOJIOTTI JKOHE CAIBICTBIPMAIbI KATe/IIKTEpi;

Binimi: ChI3bIKTBIK MporpamMMmanay ecebinze mekTeynep
JKYHECiH KaHaFaTTaHIBIPAThIH, OipaK MaKcaTThl QyHKIHSL
9KTpeMall MOH KabbLIAaMalThIH allHBIMAIIBLIAP MOHCPIHIH
HKHBIHBI.
HMxempin

MareMaTHKaHBIH KapanaiibIM ecernTepin

MM 5(T') Ecenrrey Judbdepenumanist ZhDTS MHTETPAIIBIK ecenTeyi (DYHKUMSHBI HHTEPHOJISILUANIAY; KePi MHTEPIOJIALMSIAY; ChI3bIKTBIK JKOHE KBAAPATTHIK LIbIFapy/a dpTYpli oficTepi ayphic Tanxai Oineai
MAaTeMaTHKAChl JKOHE  |K Terueynepai KII/T hs 30/0/30/55/12.5/22 5 IocTpeKBU3HTTEP: anmnpoKCHManusl. JlaFabichl: MaTeMaTHKaIarbl KAIIIbl 3aHAAPABIH Ma3MYHBIH
MaTeMaTHKAaJIbIK LIELIY/IiH CAaHIBIK K 4309 ! ! )md)d)epel—l?.man}lm( JKaH-)KaKTBI AIIBIIT,OHBI €CENTep LIBIFAPYAa THIM/I KOJIIaHaIbI
¢dusuka apicrepi TEHICYJIEPIH CaHBIK Kysiperriniri:aknaparts kaObuinay, cakray, OHIeyIiH Herisri
anticTepi, MaTeMaTHKAIBIK TOCiJIEPi MEH KypalllaphiH, HEri3ri olicTepin MeHrepy,
(U3NKaHBIH TEHACYIEPiHiH KOMIIBIOTEP/IE AKIAPATThI 0acKapy Kypasbl PETiHIE KYMbIC
CaHIbIK oicTep icrey Kabineri apTajipl;
IpepexBu3uThl: anredpa, | Lleab:HaydnThCs HAXOAUTH YUCIOBOE 3HAYECHHE 3a1aHHOM 3a1auu. 3anaya Komn passoro : Habop it nep YIOBJIETBOPSIOIINX
aHajuTHyecKas reomerpus, [nopska (3KIT) pewanack meronom Ditepa, MoauduIMpoBaHHbIM MeToIoM Diinepa, Pynre- |cucreme orp: i B 3a/1au€ iiHoro
JmbdepeHmanbHbIe 1 Kyrra 1 1p. co3nanue Tabiuipl pemeHuii ¢ MetoJaMu. Pa3inyaioT ananuTuyeckue u MPOrpaMMHUpPOBAHKsl, HO HE IPUHUMAIOLIHMX IKTPEMAIbHOE
MHTErpaHbIC UCYUCIICHUS YHUCJICHHBIC PELICHHS. 3HA4YCHHUC HCH&BOFI q)yHKLU/H/L
li)yHl(Lll/ll/l OLLHOﬁ Cuuepmanne: ﬂpH6HH)KCHHblC qucia, ux abCOIOTHBIC U OTHOCHTENBHBIE TIOTPEIIHOCTH; YMeHm{:ymee'r TIPaBUJILHO BhlGl/lpaTb PasIM4YHBIE METO/bI IIPH
MC S(F) YucneHHble h nepemeuuoﬁ HHTEPIIOJIMPOBAHNE q)yHKLlVWl; 06paTHOC HMHTEPIIOJTUPOBAHUE, JIMHEiHas 1 KBaJlpaTHaHas peLICHHHA l'lpOCTCf/‘lU_IHX 3aja4 1o MareMaTuKe
ﬁ::::;zﬁizﬂ;“aﬂ METOJIbI PELICHUS ny gDMR 30/0/30/55/12,5/22,5 IocTpeKBU3UTHI: annpoKCHManus. HaBbIKH: BCECTOPOHHE PACKPBIBACT COAEPIKAHHE OOLINX
MATEMATHUECKAs IlVlCM)CpCHH“?ﬂBH KB 4309 YHCJICHHBIC METOABI 3aKOHOB MAaTeMATHKH H 9Q(GEKTHBHO HCIONIB3YET €ro Ipu
busika BIX YPaBHEHHIT ﬂ"q)('I)CpCPiHMaHBHbIX pelleHnn 3a5a4
YPaBHCHHH, YHCIICHHBIC KOMI’IETQH"“H:CT{OCOﬁHOCTL BJIaJACTh OCHOBHBIMHU METOZIaMH,
METO/Ibl YPaBHEHHI CrocoGaMu 1 cpeJICTBAMH MOJTyYCHHUS, XPaHEHHS, TIepepabOTKH
MaTeMaTHYeCKON q]PBHKH anbopMauuu, paﬁOTaTL C KOMITBIOTEPOM KaK CPEACTBOM
YNpaBIeHHs HHpOpMaIHeit;
Prerequisites: algebra, Aims: to learn to find the numerical value of the given problem. The different-order Cauchy [Knowledge: about approximate methods of solving applied
analytic geometry, problem (DCP) was solved by Euler's method, modified Euler's method, Runge-Kuttaet al. |problems, methods of mathematical modeling.
differential and integral creating a solution table with methods. Distinguish between analytical and numerical Ability to implement computational algorithms in math
. calculi of a function of one |solutions. packages environments.
MS 5 (1) l’:‘/llir:;:)rclicsaflor variable - _ Content: approximate numbers, their absolute and relative errors; Interpolation of the skills: to choose vs{hen solving the task, the most optimal
Computational ! NMSD Post-requlsn_es: nun_]encal function; backward interpolation; linear and quadratic approximation. methods of numenc_al_ solution. )
Mathematics and Solving the PDIEC| L 4309 30/0/30/55/12,5/22,5 methods of differential Competence:the ability to have basic methods , ways and
Mathematical Physics Differential equations, numerical means of production, storage , information processing ,
Equations methods of equations of working with computers as a means of information
mathematical physics management;

MM 5 IpepexBuzuTTEp MakcaThl: FeOMETPUSIIBIK TYKBIPBIMIAP MEH I€OMETPHUSUIIBIK QUrypanap/as! Kypy epesxenepi : HETi3ri FeOMETPHUSIIBIK YFBIMIAP MEH KaTbIHACTAP/IbI,
(B)Marematuka xoHe Bip aitubiMaist Typassl TyCiHik Gepy. TEOMETPHSHBIH HETi3ri aHbIKTaManap(hbl MeH TeopeManap/ibl;
TeOMETpHsl ecenTepi DYHKLMSHBIH Ma3smynbi: ChI3FbILI [IEH LHPKYJIb KOMETIMEH IeOMETPHSUIBIK Caly €CerTepi Typaslbl JKAIIbl | TYXKbIPBIMAAPIbI; HETi3ri canyiap bl OpbIH/AIT; OMap/bIH

mienry NpaKTHKyMBI uddepennmanibik kone | marmymarrap. Cainy ecentepin wbiFapy/blH Herisri keserepi. Kapanaiibiv caiy ecenrepi. MeKTen OarapiaMachiHa KOJIaHa bl

nHTerpaibiK ecenreynepi  Camy ecentepin MblFapyaarsl CAMMETpHst dici. AybiCTbIpy o/ici. CBI3FBILI IEH LHPKYIIb Hxemji. T€OMETPHUSIIBIK KACHETTEP/li CTAHAPTThI 3ePTTey
IMocTpeKBH3HTTEP: KOMETIMEH CaJIbIHATBIH ecenTepai kepi opicre cany. Ten durypamapmst cary. JKYPTi3ill )KOHE TeOMETPHSIIBIK XapaKTePUCTHKAIAPIbI
Te/[arorHKabIK ic- TeomeTpusnbIK cliay ecenTepi mblFapy /bl anredpaibik aici. Tek ChI3FbILINEH HEMECE TeK |ecenTeiili. belineney onicin maiinanana oTbipbin
TOKipnOe, IMTIIOM aJIBI ic- | LIMPKYJIbMEH IIbIFAPBUIATEIH caity ecerrepi. CTepeoMeTpUsIHBIH akcHoMaiapbl. Ty3ylepaiH | reoMeTpHsUIbIK caiap/ibl OpbIHAANbL.
Taxipnde KEHICTIKTer] neprneHanKyIspibIFbl. Ty3y MEH jKa3bIKTBIKTBIH HEPICHIUKYISAPIbIFbIHBIH JIa¥AbIChI: KOOPAMHATTHIK O/IiC )KOHE OHBI T€OMETPUSIHBIH

I'emeTpusiHbig GTT Kacuerrepi. [leprnenankysp Men kenbey. Y nepneHnKysp Typaibl Teopema. CTAHJAPTTHI €CENTEPIH LIBIFAPY/A [AlianaHaIbl,

TaH/IaMaJIbl BII/TK 4306 30/0/30/55/12,5/22,5 TleprienmKyap KasbIKTBIKTap/bIH Genrici. ExikakThl GyphILL Y1l )KaKThl JKOHE KOIDKAKTbl | FeOMETPHSUIBIK Cally iaFAblIapbiHa He Goajbl.

Tapayjapbl oypoiurap. Kemkax. [Ipusma MeH oHbIH KuManapsis caty. [lapamtenonunen. Kysiperriir OHIK, ICHXOJIOTHSIBIK-TIEJarOTHKANIBIK JKOHE

Tapamnenonunexriy opransik cummerprsicsl. Ky6. Humaap. umaaprix
JKa3BIKTBIKTAPIbIH KHMasapbl. IiTeit skoHe chpTTail chi3pLiFan npusmanap. Konyc. Konyc
TOPi3/li Ka3bIKTHIKTApAbIH KuManapbl. [llap. [IlapabiH Ko/11eHeH KUMAChIHBIH JKa3bIKTBIFb.
1llap cummerpusicsl. Lllapra skanama jxa3bIKTHIK. Exi cdepanbIH KUBLIBICYSL. [nrTeil xoHe
CBIPTTail CHI3BUIFAH KOIIKAKTAp.

anictemenik Gimimaep xKyieciH, HAKTBI AEYMETTiK-
TEIarorNKabIK KaFIai bl €CKEPEe OTHIPHIN KACION KbI3METTE
TeopHsUIBIK OlmiMaepai Konaana any GimikTepi MeH
JaFIUTAPBIH MEHIEPY, MearorThiH KOCiOn napbI3biH YFeIHY A
KOJJ[aHbIIIA/IbI;




MC 5(B)

IIpaxtukyMm 1o
PeLICHHIO 3a1a4

IpepexkBU3NTHI:

i depeHnmanbabie 1
MHTErpaJIbHbIC UCUHUCIICHUS
(DyHKIMM O/1HOM

ue.l'lb: J1aTh NIPEACTABICHUC O TCOMETPHUYCCKUX TTOHATHAX U IIPABUIIAX CO30aHUA
TEOMETPHICCKHX (BUryp.

Coaep:xanne: OO11e CBEIeHHs 0 FeOMETPUYECKUX 3a/[auax Ha HOCTPOCHUE C JIMHEHKOi 1
upKyieM. OCHOBHBIE STallbl pelieH s 3aj1a4 Ha noctpoenue. IpocTbie 3a1aun Ha

3HAHMA: OCHOBHBIC TCOMETPHYECKHE OHATHS M OTHOIICHHUS,
OCHOBHBIC OTPE/ICNICHHS ¥ TEOPEMBI T€OMETPHIL; BHIBOJIBI;
OCHOBHBIE TIOCTPOCHHS; IPUMEHSATh HX B IIKOITBHO#
nporpamme.

MaTeMaTHKH U HEPCMCHHOﬁ TIOCTPOCHUSA. Me’rou CHMMETPHH IIPH PEILIEHHUH 33/1a41 Ha [TOCTPOCHHE. MCTOLL Tepesojia. VYmenus: TPOBOJANT CTAHAAPTHOC UCCIICA0OBAHNEC
TreOMETpUH IocTpeKBU3UTHI: OO6paTHBIi METO IOCTPOCHHS 3a1a4 PelIaeMbIX JTHHEeiKoi u uupkynem. [Toctpoerne TEOMETPHYECKHX CBOICTB ¥ BBIUMCIIAECT FEOMETPHUECKHE
TPEUTUIUIOMHAS TIPAKTHKA, |paBHbIX Guryp. Airedpandeckuii METo | PeLeHHs TEOMETPHYECKHX 3a1a4 Ha IOCTPOCHHE. XapaKTepPUCTHKH. BBIMOTHAET reoMEeTpUYECKHE TIOTHI C
TnieaarorunyecKas npakTuka 33;[8'-[14 Ha [IOCTPOEHHUS, PEIIAEMbIE TOJIBKO JIMHEHKOM WK TOJIBKO LUPKYJIEM. AKCHOMBI HUCII0JIb30BAHUEM 14306pa314’renbhoro MeToJ1a.
crepeomeTpun. IleprenuKyIspHOCTb NPAMBIX B IpocTpancTse. CBolicTBa HaBbIKH: KOOPJMHATHEI METOJ M HCTIONB3YET €ro Mpu
H36panusble riaBbl ]];fé/ IGG 30/0/30/55/12,5/22,5 NepHeHANKYIAPOB IPsAMOii 1 I1ockocTH. Ilepnennukyisap u HakioHHas. Teopema o Tpex peLIeHNH CTaHAAPTHBIX 3a1a4 TeOMETPHH, BIIaJCET HABBIKAMHU
TEOMETPHH 4306 nepresuKyspax. [IpusHak neprneHuKyIspHbIX wiockocteit. JIByrpannbiii yroi. TE€OMETPUYECKOIO MOCTPOSHHUS.
Tpexrpauﬂblﬁ u MHOl'Ol'paHHblﬁ Yribl. MHO['Ol'paHHPlKA le’BMa M IIOCTPOCHHUE €€ CeYeHHIL. KOMI‘leTeHl.ll/IﬂZ BJIAICTH CHCTEMO#t TIPEAMETHBIX, IICHXO0JIOrO-
Hapamxeuoumleu. Ilem‘paubﬂaﬂ CHUMMETPHS NapalIeIonuIeaa. Ky6 I_[l/lJll/lHLlp. Ceuenust MEAAroru4eCKuxX U METOAUYCCKHUX 3HaHHﬁ, YMCHUAMH U
LMIMHIPHYECKHX IUlocKocTe. Biucannas u onucannas npusmsl. Konye. Ceuenus HABBIKAMH IPUMEHEHHS TEOPETHIECKUX 3HAHUIT B
KonycooGpa’xumx TUIOCKOCTEH. IHap Tlnockoctb TIONEPEYHOro CEYEHUs 1Iapa. Cl’lMMeTpl’Dl npquCCCHOHaﬂbHOﬁ ACATEIIBHOCTH C YY€TOM KOHKPETHBIX
mapa. Kacaromas niockocts mapa. Ilepeceuenne asyx cdep. Brucannpiii n onucanublit COLMAIBHO-MIEIarOTMYECKHX YCIOBHIA, 0CO3HABAThH
MHOTOTPaHHUKH. lTqu)CCCHOHaIIBHBIﬁ JOJIT Tiegarora
MS 5(B) Prerequisites: differential [ The aim: Purpose: to provide an understanding of geometric concepts and the rules of Knowledge: To know and understand the basic geometric
Workshop on Solving and integral calculi of a creating geometric figures. concepts and relationships: basic definitions and theorems of
Tasks of Mathematics function of one variable Content: General information on geometric construction problems with ruler and compass. |geometry, statements of statements, methods for constructing
and Geometry Post-requisites: pre- The main stages of solving the problems of construction. Simple construction tasks. The the main of them, possible spheres of their applications in
diploma practice, symmetry method for solving the construction problem. Method of translation. The inverse |school mathematics.
pedagogical practice method of constructing problems solved by a ruler and a compass. Construction of equal Abilities: perform standard studies of geometric properties and
figures. Algebraic method for solving geometric construction problems. Problems for calculate various geometric characteristics. To be able to make
construction, solved only by a ruler or only by a compass. Axioms of stereometry. geometrical constructions drawings using image methods
Perpendicularity of straight lines in space. Properties of perpendiculars of a straight line and a [based on the theory of projective geometry.
plane. Perpendicular and inclined. The theorem of three perpendiculars. The sign of the Skills: coordinate method and use it to solve standard
Selected Chapters | BD/E [SChG N " N s .
of Geometry c |az0s 30/0/30/55/12,5/22,5 perpendicular pIapes. D'lhedral'angle. Trlangu!ar and polyhedral angles. Polyhedron. Prism problems‘of geometry, own methods of geometric
and the construction of its sections. Parallelopiped. The central symmetry of the construction.
parallelepiped. The cube. Cylinder. Cross sections of cylindrical planes. Inscribed and Competence:subject to own system , psycho-pedagogical and
described prism. Cone. Section of conical planes. Ball. The plane of the cross section of the  [methodological knowledge, skills and proficiency in the use of
ball. Symmetry of a sphere. Touching the plane of the ball. Intersection of two spheres. theoretical knowledge in their professional activities to the
Inscribed and described polyhedra. specific socio-educational conditions to realize the
professional duty of the teacher
MM 5 IpepexBu3nTTEp Makcatbl: AsreGpa/iaFbl 03bIK TAKBIPBINTAP/IBI, COHBIH imine lamya Anre6pacein, AGens | Bimimi: KapanaiibiM 9KOHOMHKaJIBIK ecenTepiin
(B)Maremaruka sxoHe bip aitubiManb TONTAaPBIHBIH Ti30€TriH, YHNTEP/l, CAaHATTAP/IbI KAHE OACKA TAKBIPHINITAPIbI OJIIICHTIH TOH. MaTeMaTHKAIBIK MOJICIIICPiH KYPY/Ibl KOHE OJIap/bl IIelry
TE€OMETpHsl ECenTepin YHKIMSAHBIH Kypc menGepinze cryaentrep anrebpa Typansl 6iiMaepis TepeHIeTII, aKbIPFBI opicTep, anicrepin Gineni.
mIenry NpaKTHKyMBI b depeHnmanibk kone  |epictepin keHeroi, Jiu TonTtapsl, AGesb TONTaphl xkoHe GacKanaphl CHAKTHI KeTiIAipinren HMkempiiri:MaTemaTHKanbIK MOZIEIIACY OMICTEPiHIH HErisri
MHTErpaibIK ecenteynepi  |yrsiMaapasl 3eprreiini. Onap COHbIMEH KaTap ecenTepii MelIy il anroputMaepi MeH TOCIIAEPiH KOJIJaHAIBL.
AnreGparbig KIIT [ATT IMocTpexBH3HTTED: oxicrepiH yiipeneni. Jlarabickl: MaTeMaTHKaIbIK MOJINIbACY SAiCTepiHiH Herisri
TaH/IaMaJIbl 30/0/30/55/12,5/22,5 . - . . . . K .
K 4306 TNeIaroruKaIbIK ic- MasmyHbI: ChI3BIKTHIK Oarapiamanay ece6iHiH KoWbLIbIMBL ['padukTik Tacin. Cummneke  Tacinuepin meHrepei.
Tapaynapet Ta)ipuGe, Mmiom anel ic- |aaici. Bytin canjpl Garnapaamaay. Fomopu aaici. Keutik ece6i. IToTeHuuaniap aici. Kysiperriniri: aknaparrer Kabbiinay, cakray, oHICyIIH
Taxipnde Tlapamerpuik Garapiamanay. BemuiekTi-chI3bIKTHIK 6arapiamaay. ChI3bIKTBI eMec HETi3ri Tociiepi MeH KypanjapblH, HErisri ofictepin MeHrepy,
Garyapnamaay. KOMIIBIOTEP/IE AKIAPATThI 0ACKapy KYPallbl PETIHE HKYMbIC
ictey KablineTi apTazbr;
MC 5(B) IpepexkBU3NTHI: Hean: Llens: Kype, H3ydaromunii CI0KHbIE TeMbl anreOpbl, BKmoyas anredpy lamya, 3HaHMSA: yMEEeT CTPOUTh MAaTEMATHIECKHE MOJIEITH
nn(b(bepemmanbﬂbre u MOCJIEA0BATEIIbLHOCTH abeneBbIx TPYIII, YHUIIbI, KATETOPHUH U IPYTHUE TEMBI. B XoJZe Kypca npoc‘reﬁmux OKOHOMHYCCKHX 3aa4 U METOJbI UX PCIICHHUA.
HpaanKyM 1o MHTErpAJIbHBIC HCYHUCIICHUSA |CTYACHTBI yT‘J'lyﬁﬂﬂK)T CBOM 3HaHUA aﬂ]‘€6pl>] M U3y4aroT CI0KHBIC KOHLCTILIMH, TAKHE KAK YMcHuu:ucnom,zyeT OCHOBHBIE IIPHUEMbBI METO/I0B
PelIeHHIo 3a1a4 dyHKIMH OTHOM KOHEYHBIE MO, PACIINPEHNs noneit, rpymnmbt JIu, abeneBsl rpynmsl 1 MHOroe Apyroe. OHM  |MaTeMaTHYeCKOro MOJIC/IMPOBAHHS.
MaTreMaTukKyd 1 ﬂepCMCHHOﬁ TAKKC U3Y4JarOT aJITOPUTMbI U METOBI PELLICHUSA l'lp06ﬂ€M. HaBbIKH: OCHOBHBIMHU TpueMaMu METOL0B MAaTEMaTHYECKOIo
TeOMETpHH W36panusie rnassr | BJI// IGA 30/0/30/56/12.5/22.5 IocTpeKBU3UTHI: Conepixanne: V3j0xeHne 3a/[a4u JIMHEHHOTO nporpaMmupoBanus. I'padudeckuii moaxo.  |mMoxenupoBanus
anre6pst KB 4306 ! ' TpEIUILIOMHAs TIpakThKa, |CuMmIuiekcHsli MeTox. IlenouncienHoe nporpammuposanue. Merox I'omopu. KomneTeHums: HaBBIKM PENICHHs NPUKIAIHBIX 3a/1a4, aHAIH3

TeIaroru4ecKas npaKkTuKa

TpancnopTHslii oryet. MeToa notennuasnos. [Tapamerpuueckoe NporpaMMHpOBaHHE.
Jlpo6roe nuueitHoe nporpammupoBanne. HemnueitHoe mporpaMMipOBaHHue.

9} PeKkTHBHOCTH HX YHKIMOHNPOBAHMS, BBEICHHS 3aHATHII B
IIKOJIAX, TEXHMYECKHX H NPOPECCHOHANBHBIX yaeOHBIX
3aBEJICHHSAX;




MS 5 (B)
Workshop on Solving
Tasks of Mathematics
and Geometry

Selected Chapters
of Algebra

BD/E

SChA
4306

30/0/30/55/12,5/22,5

Prerequisites: differential
and integral calculi of a
function of one variable
Post-requisites: pre-
diploma practice,
pedagogical practice

The aim: Purpose: A course that measures advanced topics in algebra, including Galois
Algebra, sequences of Abelian groups, chips, categories, and other topics. During the course,
students deepen their knowledge of algebra and explore advanced concepts such as finite
fields, field extensions, Lie groups, Abelian groups, and more. They also learn algorithms and
techniques for solving problems.

Content: Presentation of linear programming problem. Graphical approach. Simplex method.
Integer programming. Gomori's method. Transport report. Method of potentials. Parametric
programming. Fractional linear programming. Non-linear programming.

Knowledge: Construction of mathematical models of the
simplest economic problems and know the methods of their
solution.

Abilities: the basic methods of solving problems of
mathematical modeling.

Skills: be able to apply basic methods of mathematical
modeling.

Competence:solving skills applications , analysis of the
effectiveness of their operation , the introduction of classes in
schools , technical and vocational schools;
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