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1. HauMeHoBaHHe TUCIUNINHBI
Mathematics

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

Jucuunnuna Bxoaut B biok « C.1 » oOpa3oBaTenbHO MporpaMMbl IO HAIIPABIEHUSM TOJTOTOBKU
(ceruanbHOCTSIM):

CnenuansHoctb: 33.05.01 Gapmanus

HarpaBJeHHOCTh [Iporpamma mmpokoro nmpoduist (11 MHOCTPAHHBIX TPaK/IaH)



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus aucuuminael Mathematics y oOyuarorierocst 10JKHBI ObITH C(OPMHPOBAHBI
CJIEAYIOLINE KOMIIETCHIIHH:

33.05.01 dapmanumst (HampaBiIeHHOCTS : [Iporpamma mupokoro mpoduis (1711 MHOCTPAHHBIX TPaXk/IaH))

OIIK.4 nmeTh 6a30BbIC 3HAHUS B 007aCTH (yHAAMEHTAIBHBIX Pa3/eIOB MATEMATHKH B 00bEeMe,
HEOOXOAMMOM JIJIsl BJIAJICHUSI MAaTEMAaTHIECKUM aImapaToM B mpodeccruonanbHol cdepe, st 00paboTKu 1
aHaM3a JaHHBIX HAOIOACHUI



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpaBﬂeHm[ MNOATr0TOBKH

33.05.01 ®apmanus (HanpasieHHOCTh: [Iporpamma mupokoro
npoduis (JUIs1 ”HOCTPAHHBIX TPAXKIaH))

¢opma o0yuenus

O4YHasin

NeNe TpumecTpoB,
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHHUILINHBI

2

O0beM AUCIHUILIMHBI (3.€.)

O0beM JUCHUILIMHBI (AK.YaC.)

144

KonTakTHasi padora ¢
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:

56

IIpoBenenue JeKIUOHHBIX
3aHATHH

28

IIpoBeneHne NpakKTHYECKHUX
3aHATHI, CECMHMHAPOB

28

CamocTrosiTesbHast padoTa
(ak.4ac.)

88

@®opMBbI TeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
3ammiaeMoe KOHTpOoJIbHOE Meporpusitue (3)
HtoroBoe koHTposnbHOE Meponpustue (1)

DopMbI IPOMEKYTOUHOM
arrecTaumu

Ok3aMeH (2 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Mathematics.Trimester 1
The following sections of mathematics are studied:
- functions of several variables
- integral calculus
- ordinary differential equations
- numeric and functional series

Entrance control
To check the knowledge of basic concepts and methods of mathematics course in school program

Matrices and determinants
Matrixes. Definition. Different types of matrices (square, triangular, diagonal, single, zero, symmetric). Actions
with matrices (transpose of a matrix, sum of matrices, multiplication of matrix by a number multiplication of
matrices) and their properties. Elementary transformations of matrices, equivalent matrices.

Determinant of the square matrix. The concept of an n-th order determinant. Formulas for calculating
determinants of the 2nd and 3rd orders. Properties of determinants. Minor, an algebraic complement of the
determinant element. Decomposition of the determinant by row and column. Methods for calculating
determinants (by row/column decomposition, effective reduction of order, reduction to a triangular form).
Inverse matrix and its properties. Formula for calculating the inverse matrix. Finding the inverse matrix by the
Gauss method. The minors of the matrix. The rank of a matrix and its properties. Methods for calculating the
rank of the matrix.

Systems of linear algebraic equations
Systems of linear algebraic equations. Definition. Classification of systems of linear equations (homogeneous,
heterogeneous, collaborative, inconsistent, certain, uncertain). Equivalent systems of linear equations,
elementary transformation. Kronecker-Capelli Theorem. Solutions to non-degenerate systems of linear algebraic
equations: matrix method, the Cramer formulas. Gauss method of solving systems of linear equations. Systems
of linear homogeneous algebraic equations.

Mid-term control "Linear algebra"
Solving the following types of tasks:
1. Determinants of order 2 and 3.
2. Actions on matrices: addition, multiplication, transpose.
3. Finding the inverse matrix.
4. Solving of systems 2 or 3 linear equations: Gauss and Cramer's rule.
5. Using determinants for solving geometrical tasks

Limit and continuity of functions
Limit of the function at a point. One-way limits. Infinitely large and infinitely small functions and their
properties. Basic theorems about limits. Remarkable limits and consequences of them. Uncertainties and
methods of their disclosure. Comparison of infinitesimal functions.
Determining the continuity of a function at a point. Local and global properties of continuous functions.
Function break points and their classification.

The concept of a derivative. Equation of tangent and normal to the curve. Differentiability of the function. A
necessary and sufficient condition for differentiability of the function. The relationship between the
differentiability and continuity of functions. Smooth function.

Rules and formulas for differentiation. Logarithmic derivative. Derivative of the power-exponential function.



Mid-term control "Limit and continuity of functions"
To calculate examples of next types:

1) Remarkable limits and consequences of them.

2) Uncertainties and methods of their disclosure.

3) Derivatives of trigonometrical and logarithmic function.
4) Rules and formulas for differentiation.

5) Derivatives of complex function.

Basics of differential calculus
Derivatives. The difference theorem of the two primal functions. An indefinite integral and its connection with
derivatives. Geometric interpretation of an indefinite integral. Integrated curve. The theorem of the existence of
an indefinite integral. Basic properties of the indefinite integral. Invariancy of a formula of integration. Table of
major indefinite integrals.
The main integration methods are direct integration method, variable substitution integration method, part
integration method. Types of functions that are integrated by part.

Basics of integral calculus
The concept of an integral sum and its limit. Upper and lower sums and their properties. Integrability of
continuous functions. The basic properties of the definite integral. A definite integral with a variable upper limit.
Theorem on the existence of a primitive function for any continuous function. Newton-Leibniz Theorem.
Calculation of definite integrals. Replacing a variable in a particular integral. Integration in parts.
Improper integral. Integrals with infinite limits. The integrals of discontinuous functions. Convergent, divergent
improper integrals. Comparison theorems. Absolute convergence of improper integrals.
Geometric applications of a particular integral. Calculation of the shape area, arc length, body volume, and
surface area of the rotation body (with the function set in Cartesian and polar coordinate systems, and
parametric equations).

Mid-term control "Differential and integral calculus"
Solving tasks by the following topics:
1. Integration of the simplest fractions. Integration of rational functions.
2. Integrating expressions containing trigonometric functions.
3. Integration of irrational expressions.
4. The concept of a definite integral, its geometric meaning.
5. The basic properties of the definite integral.
6. Newton — Leibniz Formula.
7. Change of variable and integration by parts in definite integral.

Final control
The purpose of the work: a comprehensive test of knowledge and skills related to the calculation of
determinants, actions on matrices, actions on the calculation of limits; using the properties of remarkable limits;
calculating derivatives and intergals.

Task type:

1. Determinants of order 2 and 3.

2. Actions on matrices: addition, multiplication, finding the inverse.

3. Systems of equations: Gaussian elimination, Cramer's rule, matrix.

4.  Calculation of derivatives of trigonometric, logarithmic, and power functions.



Finding the derivative of a fraction and the product of several functions.
Derivative of a complex function

Indefinite integral

Calculation of an indefinite integral by parts.

Definite integral. Newton-Leibniz Formula.

O The calculation of a definite integral by parts

Serew



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. Turkington D. A. Mathematical tools for economics/D. A. Turkington.-Malden:Blackwell,2007, ISBN 1-
4051-3381-3.-365.-Incl. bibliogr. ref.

JdomosHuTeIbHAA:

1. Bear H. S. An introduction to mathematical analysis/H. S. Bear.-San Diego:Academic Press,1997, ISBN 0-
12-083940-7.-252.-Incl. bibliogr. ref.



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.psu.ru/elektronnye-resursy-dlya-psu Onexrponnsie pecypesl s [ITHUY
http://www.mathprofi.ru/ Briciias maTemaTtuka - mpocTo ¥ J0CTYIHO!
http://window.edu.ru/ Eqnnoe okHO ocTymma k 00pa3oBaTeIbHBIM pecypcam
http://www.mathnet.ru/ O6mepoccuiickuii MaTeMaTHYECKUH TTOpTa
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 MpoIecca Mo AMCHUIINHE

ObpazoBatenbHbIH Mporiece o nuciuruinae Mathematics npeanonaraeT UCMoNIb30BaHUE CIIETYIOIIETO
MPOrpaMMHOTO 0OecTieueHNst U UHPOPMAITMOHHBIX CITPABOYHBIX CUCTEM:
OO6pazoBaTenbpHBIN Mporiecc o auciuiinHe "Mathematics" npeamnonaraeT HCOIB30BaHUE CIICTYIOIIETO
MIPOrpaMMHOTO 0OecTieueHrst 1 UHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- IOCTYT B pexxuMe on-line B DiekTpoHHyto 6nbimortednyro cuctemy (9bC);
- IOCTYT B 3JIEKTPOHHYIO HH()OPMAIITMOHHO-00pa30BaTEIbHON CPEAy YHUBEPCUTETA.

Heo6xoaumoe nuiieH3noHHOe 1 (W) CBOOOTHO PacTIpOCTPaHIEMOE MMPOTPaMMHOE 00€CTIeueHUE:

- IPUJIOKEHHE TIO3BOJISTIONIEE TPOCMATPUBATh U BOCIIPOU3BOANTH MeauakoHTeHT PDF-daiinos «Adobe Acrobat
Reader DCy;

- oucHsbIi nakeT npunoxxenuii «LibreOfficey.

IIpu ocBOCHMM MaTepUalla U BIIIOJHEHU 3aJaHUM 110 JUCHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelIeHHbIX B JInuHbix kabunetax odyqaromuxcs ETUC IITHUY (student.psu.ru).

The educational process in the discipline "Mathematics" involves the use of the following software and
information reference systems:

- online access to the Electronic Library System (ELS);

- access to the electronic information and educational environment of the university.

Required licensed and (or) free software:
- an application that allows you to view and play media content of PDF-files "Adobe Acrobat Reader DC";
- office suite of applications "LibreOffice".

When mastering the material and completing tasks in the discipline, it is recommended to use the materials
posted in the Personal Accounts of ETIS PSNIU students (student.psu.ru).

[Tpu ocBoeHMM MaTepHalia U BHIITOJHEHHS 3aJaHHI TT0 JUCIUIUINHE PEKOMEHIYETCsI HCTIOIh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AUCTaHIIMOHHOM paOOThI U MIPOBE/ICHUU 3aHATUI B pEeXKUME OHJIAWH MOTYT
WCTIOJIb30BAThCS:

cuctema BHIcoKoH(epeHIICBs3H Ha ocHOBE Tuiatdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaIepKkuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TEKCTOBBIX MaTEPUAIOB U MPE3CHTAIINH, ayIMO- U BUJICOKOHTEHT, a TaK )K€ TeCThI, IPOBEPSEMBbIC 3a1aHMUs,
3aJaHus Uil COBMECTHOM palboTHI.

cucrema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM IJIl OCYLIECTBJICHUS
00pa3oBaTeJIbHOI0 Npouecca 1no AMCUMIINHe



For lectures require a room equipped with presentation equipment: projector, screen, computer/laptop with
appropriate software, cretaceous or marker board.

For seminars - a room equipped with presentation equipment: projector, screen, computer/laptop with
appropriate software, marker board.

[Tomemenust nayunoi 6mbmuorexku [ITHUY mist oGecrieuenust caMoCToSITEIbHON PaboThl 00yUYarOIIMXCS:

1. Hayuno-0ubnuorpaguueckuii otaen, kopm.l, aya. 142. OGopynoBaH 3 nepcoHalbHbIMU KOMIIBIOTEPA C
JOCTYTIOM K JIOKQJIbHOM U T7100a7IbHON KOMIIBIOTEPHBIM CETSIM.

2. YnTanpHBIN 3aJ1 TYMaHUTApHOM JUTEPATyphl, KOpI. 2, ayad. 418. O6opynoBaH 7 nepcoHalIbHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

3. UuranbHbIHN 3a71 €CTECTBEHHOM auTeparypsl, kopim.6, aya. 107a. O6opynoBaH 5 nepcoHaNbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

4. OTnen nHOCTpaHHOU NUTEpaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKAJbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSIM.

6. UnranbHpli 3a1 reorpadudeckoro dakynaprera, Kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIbIOTEPAMH C JOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

Bce koMIbloTephl, yCTaHOBIIEHHBIE B IOMEIIEHUAX HAYYHON OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICYeHUEM:

Onepanuonnas cuctema ALT Linux;

Oducnerii maker Libreoffice.

CrnpaBouHo-1nipaBoBas cucreMa «Koncynprantlinroc»



@oH/IbI OIIEHOYHBIX CPEICTB IS ATTECTANIMH 10 TUCHUTIIHHE
Mathematics

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIJINHE I (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPHMTEPUHA UX OLICHUBAHUSA

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
o0y4eHust o0y4eHust
OIIK 4 TO KNOW: the basic concepts HeynosisierBopuren

HMETh 0a30BbIC 3HAHMS B
obnactu
byHIaMEHTATBHBIX
pa3esioB MaTeMAaTHKH B
00BeEMe, HEOOXOTMMOM
JIISL BIIaJICHUS
MaTeMaTHYECKUM
anmapaToMm B
npodeccuoHaNbHOM
cdepe, A 06paboTku U
aHaJgu3a JaHHBIX
HaAOJIFOIEHUH

and statements of linear algebra
and mathematical analysis in
terms of the theory of limits,
differential and integral calculus.
BE ABLE TO: solve typical
problems of linear algebra and
mathematical analysis in terms of
the theory of limits, differential
and integral calculus.

TO MASTER: the basic
techniques and methods for
solving problems of linear algebra
and mathematical analysis in
terms of the theory of limits,
differential and integral calculus.
3HATD: ocHOBHBIE IOHSTHS 1
TIOJIOXKECHHUS JIMHEHHOHN anreOphl 1
MaTeMaTHYECKOTO aHAIIN3a B
paMKax IporpaMMsl 10 TEOPUH
npezenoB, AuddepeHnnanbHOro
Y UHTETPAIbHOT'O UCUUCIICHHUS.
YMETD: pemats TUIIOBBIE
3aJ1a4u JIMHEHHOM anreOpsl u
MaTeMaTHYECKOTO aHAJIn3a B
paMKax MporpaMMbI IO TEOPHH
npeaenos, AuddepeHInaIbHOTO
Y MHTETPATLHOTO UCUUCIICHHSL.
BJIAJIETD: ocHOBHBIMHU
pUeMaMH U METO/IaMH PEIICHUS
3a/1a4 JIMHEHHOW anredphl U
MaTeMaTHYECKOTO aHAIIN3a B
paMKax IporpaMMsl 10 TEOPUH
npezenoB, AudQepeHInanbHOro
Y UHTETPAIbHOT'O UCUUCIICHHUS.

He/she does not know the basic concepts and
statements of linear algebra and mathematical
analysis in terms of the theory of limits,
differential and integral calculus. He/she is not
able to perform mathematical calculations in
standard formulations, to give a meaningful
interpretation of the results of calculations.
Demonstrates the lack of skills in solving
problems of linear algebra and mathematical
analysis in terms of the theory of limits,
differential and integral calculus.
He 3HaeT OCHOBHBIX MTOHATUHN U TIOJIOKEHUI
JTUHEHHOW anreOpbl 1 MAaTEMAaTHYECKOTO
aHaJIM3a ¢ TOYKHU 3PEHUS TEOPUH NIPEJIENIOB,
i depeHInaTbHOTO U UHTETPATBHOTO
ucuucienusi. HoxxeT BBIOIHST
MaTeMaTHYECKUE PACUEThl B CTaHAAPTHBIX
(bopMyIHpOBKax, 1aBaTh CONEPIKATECIHHYIO
MHTEPIPETALNIO PE3YIHTaTOB PACUECTOB.
JIeMOHCTpHPYET OTCYTCTBHE HABBIKOB PEUICHHUS
3aj1a4 JIMHEHHOM anreOphl 1 MaTeMaTU4eCcKOTro
aHaJM3a ¢ TOYKU 3PEHUS TEOPUH TPEJIENIOB,
i depeHInanbHOr0 U UHTETPATBbHOTO
MCUUCIICHUSL.

YnoBaerBopuTeabH
There is a general but not structured knowledge
of the basic concepts and statements of linear
algebra and mathematical analysis in terms of
the theory of limits, differential and integral
calculus. He/she demonstrates a partially formed
ability to perform mathematical calculations in
standard formulations, to give a meaningful
interpretation of the results of calculations.
There is fragmentary application of skills in
solving problems of linear algebra and
mathematical analysis in terms of the theory of




Komnerenuus IlnannpyemMble pe3ybTaThl Kputepumn oniennBanusi pe3yJibTaToB
o0y4ueHust o0y4eHust
YnoBj1eTBOPUTEbH

limits, differential and integral calculus.
Ectb 001mue, HO HE CTPYKTYPUPOBAHHBIE
3HAHUS OCHOBHBIX IMOHATUN U MOJIOKEHHUH
JMHEHHON anreOphl 1 MaTEMaTHYECKOTO
aHaJIM3a C TOYKH 3PEHHUS TEOPHH TPE/IEIIOB,
i hepeHIHaNnbHOTO U HHTETPATbHOTO
ucuucieHus. JleMOHCTpUpYyeT YaCTUYHO
c(hOpPMHUPOBABIIYIOCS CTIOCOOHOCTH BBITIOJIHATH
MaTeMaTHUYECKUE BHIYUCICHUS B CTaHIAPTHBIX
(bopMyIHpOBKax, 1aBaTh CONEPIKATEIHHYIO
MHTEPIPETALNIO PE3YITHTATOB BEIUNCICHUI.
Otmeuaercst pparMeHTapHOE TPUMEHEHHE
HaBBIKOB PELICHUS 33/1a4 JTUHEHHOM anreOpsl 1
MaTeMaTHYECKOr0 aHAJIN3a B TEPMHUHAX TEOPHH
npenenos, U QepeHnaIbHOro 1
MHTETPajIbHOTO UCUUCIICHHUS.

Xopouo
There is formed knowledge of the basic
concepts and statements of linear algebra and
mathematical analysis in terms of the theory of
limits, differential and integral calculus but it
this knowledge contains separate gaps. In
general, he/she has successful knowledge, but
this knowledge contains some gaps in the ability
to perform mathematical calculations in
standard formulations, to give a meaningful
interpretation of the results of calculations.
He/she is able to control the correctness of
calculations, independently acquire new
knowledge. In general, he/she has successful
skills, but these skills contain separate gaps in
solving problems of linear algebra and
mathematical analysis in terms of the theory of
limits, differential and integral calculus.
CdopmupoBaHbI 3HaHHS OCHOBHBIX MTOHATHI U
MTOJIOXKEHUH JTMHEHHOM anreOphl 1
MaTEeMaTH4eCcKOro aHaIn3a C TOYKH 3PCHUS
TEOPHH MpeeoB, T PepeHINATBHOTO U
WHTETPaJIbHOTO UCYUCIICHHS, HO B 3TUX
3HAHUSX €CTh OTJeNIbHBIC Tpo0eIbl. B riemom
MMEET yCIICIIHbIC 3HAaHUs, HO OTH 3HAHUS
coJiepKaT HEKOTOpbIE MPOOEIIbI B CTOCOOHOCTH
BBINOJIHATH MAaTEMaTUYECKHE BEIUMCIICHUS B
CTaHJAPTHHIX (HOPMYITUPOBKAX, YTOOBI JaTh




Komnerenuust IInanupyemble pe3y/ibTaThl Kpurepun oneHuBanus pe3yibTaToB
o0y4ueHust o0y4eHust
Xopomuo

COJIEPKATENBHYIO HHTEPIIPETAIUIO PE3YIHTATOB
pacueToB. YMeeT KOHTPOJIUPOBATh
MPABUJIBHOCTH PACUYETOB, CAMOCTOSATEIHHO
npuoOpeTaTh HOBbIC 3HAHUS. B 11emom nmeroTcst
XOPOIIIE HABBIKU, HO 3TH HABBIKU COJICPIKAT
OTJEIbHBIE MPOOEITBI B PEIICHUN 33124
JMHEHHOM anreOpsl 1 MaTEMaTHYECKOTO
aHaJM3a ¢ TOYKU 3PECHUS TCOPUH TIPEJICIIOB,
¢ depeHInaIbHOrO U UHTETPaJIbHOTO
WCUUCIICHUSL.

OT1iu4HO
He/she has formed systematic knowledge of the
basic concepts and statements of linear algebra
and mathematical analysis in terms of the theory
of limits, differential and integral calculus.
He/she has formed the ability to perform
mathematical calculations in standard
formulations, to give a meaningful interpretation
of the results of calculations, to control the
correctness of calculations, to acquire new
knowledge independently. He/she can
successfully and systematically apply skills in
solving problems of linear algebra and
mathematical analysis in terms of the theory of
limits, differential and integral calculus.
CdopMupoBaHO CHCTEMATHYECKOE 3HAHUE
OCHOBHBIX TTOHSITUM U MOJIOKEHUMN JIMHEHHON
anreOpbl 1 MAaTEMaTHIECKOTO aHAIN3a C TOUKH
3peHUst TCOPHH MpeIeoB, TudhepeHIIHATEHOTO
Y MHTETPAILHOTO HcuucieHus. merorcs
YMEHHUS BBITIOJIHATh MAaTEMATHUECKHUE PACUETHI B
CTaHJIAPTHBIX (HOPMYITHPOBKAX, TaBATh
COJIEP>KATENbHYIO HHTEPIIPETALIUIO PE3YIbTaTOB
pacdeToB, KOHTPOJIUPOBATH MPABUIBLHOCTD
pacyeToB, CaMOCTOSITEIIHLHO MPUOOPETATh HOBBIE
3HaHUs. MOXET yCIENIHO ¥ CUCTEeMAaTHUECKU
MPUMEHSITh HABBIKH PEILICHUS 3a/1a4 JTUHEHHOMN
anreOpbl 1 MATEMaTHIECKOTO aHAIN3a C TOYKH
3peHUs TEOPUH TPeEoB, U PepeHITHATBHOTO
Y MHTETPAILHOTO UCUNCIICHUSL.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Bujx MeponpusiTust NpOMeKyTOYHOM aTTecTANMH : DK3aMeH

Cnoco6 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLieHKa M0 JUCHUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTAIlK ONPEENIeTCS Ha OCHOBE 0aioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX

MEPOMPHUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO NIEpUO/Ia.
MakcuMajbHOe KoJIu4ecTBo 0ayioB : 100

KonBepranusi 60a/U10B B 0TMETKH

«oTau4Ho» - ot 81 1o 100

«xopomo» - ot 61 mo 80

«y0BJIETBOPUTEJbHO» - OT 48 10 60
«HEeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 48 Oaiia

Komnerenuus Meponpusitue
TeKYUIero KOHTPOJIsI

Koutposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHsI

BxoaHo# KOHTPOJIb Entrance control
Bxoaunoe rectupoBanue

Testing of knowledge of basic concepts and
methods of mathematics course on the base
of general secondary education.

OIIK .4 Mid-term control "Linear
UMeTh 0a30BbIC 3HAHUSA B 00acTu | algebra"

(GyHIaMEHTANBHBIX Pa3/IENoB 3amumaeMoe KOHTPOJIbHOE
MaTeMaTHKU B 00beMe, MeponpHUsiTHE

HEOOXOIUMOM IS BIIAJICHUS
MaTeMaTHYECKUM arapaToM B
npodeccuoHaIbHOU cdepe, A
00paboTKHK M aHAIHM3a JaHHBIX

The determinants of the second, third and
fourth orders, matrices and actions with
matrices, systems of linear algebraic
equations, their solution by the Gauss
method, the method of the inverse matrix
and on the base of the Cramer's formulae.

Ha0JII0IeHU I

OIIK 4 Mid-term control "Limit and | Standard tasks for calculating of limits of
MMETh 0a30BbIE 3HAHKS B 001aCTH | continuity of functions" functions (with the disclosure of
(yHmamMeHTaNIbHBIX pa3aenoB 3ammuuaemoe KOHTpPoabHoe| uncertainties of different types), the study
MaTEMAaTUKH B 00bEME, MeponpusiTiue of the function of continuity

HEOOXOIMMOM U1 BIaACHUS
MaTeMaTHYECKUM anmnapaTtoM B
npodeccuoHansHOM chepe, st
00pabOTKH M aHAMKM3a JaHHBIX
HaOJIFOIEHUNA




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

OIIK 4

HMeTh 0a30BLIE 3HAHUS B 00J1aCTH
(byHIaMEHTAIBHBIX Pa3zeiioB
MaTEMAaTHUKU B 00bEME,
HEOOXOIMMOM TSI BIaJACHUS
MaTEeMaTHYECKUM aIapaToM B
npodeccuoHaIbHOU chepe, A
00pabOTKH M aHAJIU3a TAHHBIX
HaOIIOICHU I

Mid-term control
"Differential and integral
calculus"

3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

Calculation of derivatives of simple and
complex functions, the study of functions
using the first and second derivatives,
building of graphs of functions.

Calculation of indefinite, definite and
improper integrals (using the
decomposition method, variable
replacement method and integration
method in parts), calculating the areas of
flat figures.

OIIK 4

UMETh 0a30BbI€ 3HAHHS B 00JIACTH
(byHIaMEHTAIBHBIX Pa3eiioB
MaTeMaTHUKH B 00bEME,
HEOOXOIMMOM ISl BIaJACHUS
MaTEeMaTHYECKUM almnapaToM B
npodeccuoHabHOU chepe, A
00paboTKH M aHAMKM3a JaHHBIX
HaAOJIFOIEHUN

Final control
HNTorosoe KOHTpPOJIbHOE
MeponpusTie

Knowledge of the basic concepts of linear
algebra, the theory of limits, continuity of
function, differential and integral calculus.
The ability to apply them to solve
problems.

Crnenudukanusi MeponpuATHI TEKylIero KOHTPOJIA

Entrance control

[IponoKUTENIBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALMU: 2 Yyaca

YcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChl ayAUTOPHOM padoThI

MaxkcruManbHbIi 0aJu1, BEICTABIIIEMBbII 32 MEPONPUATHE POMEXKYTOUHOM aTTecTauuu: 0

[Ipoxonnoii 6am: 0

IToxa3aTeu oneHUBaAHUS Baaasl
Actions with fractions and roots 4
Actions with trigonometric functions 2
The domain of definition and the domain of the function, finding the area of a curvilinear 2
trapezium, increasing and decreasing functions
Actions with fractions and roots 2
Mid-term control "Linear algebra"
[IponoKUTENIBHOCTE TPOBEICHUSI MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALNU: 2 Yyaca
YcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI
MakcumanbHBIA 0ajl, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 20
[Ipoxoanoii 6ai: 10
IToxa3aTeu oneHUBaAHUS Baaasl
Calculation of the inverse matrix. In the case of the correct application of the formulas, but getting 5
an incorrect result due to an arithmetic error, the score is reduced by 1 point




Solution of systems of equations by the inverse matrix method, Kramer’s formulas and Gauss
method. In the case of the correct application of the formulas, but getting an incorrect result due to
an arithmetic error, the score is reduced by 1 point.

Solution of systems of equations by the inverse matrix method, Kramer’s formulas and Gauss
method. In the case of the correct application of the formulas, but getting an incorrect result due to
an arithmetic error, the score is reduced by 1 point.

Calculation of determinants of the second, third and fourth orders. In the case of the correct
application of the formulas, but getting an incorrect result due to an arithmetic error, the score is
reduced by 1 point.

Mid-term control "Limit and continuity of functions"

ITpoaomKUTENTEHOCTD IPOBEACHUS MEPOTIPUATHUS IPOMEKYTOUHOM aTTeCTallUU: 2 yaca
VYcnoBus NpoBeAEHUS MEPONIPUATHUSA: B YAChI ayINTOPHOH padoThI

MaxkcumanbHbIH 0, BEICTABIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 20
[Tpoxoanoii 6amm: 10

IToxa3zaTesm oneHUBAHUSA

Banabl

The study of the function of continuity at these points. In case of incorrect plotting of a
non-elementary function, the score is reduced by 1 point.

5

Solving examples that require the disclosure of uncertainties using the first and second remarkable
limits. In the case of incorrect replacement of a variable or arithmetic error, the score is reduced
by 1 point.

The solution of examples that require the disclosure of uncertainties of different types without
using the first and second remarkable limits. In the case of an incorrect decomposition of the
square triple, no factors or an arithmetic error, the score is reduced by 1 point.

Finding the vertical, horizontal, and oblique asymptotes of the function. If one of the asymptotes
is found incorrectly, the score is reduced by 1 point.

Mid-term control ""Differential and integral calculus"

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca
VYcnoBus npoBeAEHUS MEPONIPUATHUS: B YAChI ayANTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 20
ITpoxoanoii 6amn: 10

IToxa3zaTesm oneHUBAHUS

Banabl

Calculation of indefinite integrals using the decomposition method, the variable replacement
method and the integration method by parts. In the absence of an arbitrary constant in the answer,
the score is reduced by 1 point.

Solving problems of using the derivative to calculate limits of function (the L'Hopital rule), study
the function on monotonicity, and find extremes. In the case of an uncalculated extremum but the
correct determination of the extremum points, the score is reduced by 1 point.

Calculation of derivatives of simple and complex functions, including using the formulas for the
derivative of the product and the quotient of two functions. If the intermediate results are
incorrectly defined, the score is reduced by 1 point.

Calculation of definite integrals using the Newton-Leibniz formula. The solution of the problem




of finding areas of curved trapezoids. In the case of the correct application of the formulas, but
getting an incorrect result due to arithmetic errors, the score is reduced by 1 point.

Final control

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeaeHUS] MEPOTIPUATHUS: B HAChI ayINTOPHOH padoThI

MakcumanbHBIA 0ajul, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTectanun: 40
[Tpoxoxnoii 6amr: 18

IToxa3zarTen oeHNBAHUA

Bajaabl

He knows the basic concepts and methods of differential calculus and knows how to apply them
to solve problems. Depending on the level of difficulty, each task is rated from 2 to 4 points. If an
arithmetic error is made during the decision, or the task consists of several points, and any point is
not fulfilled, the score is reduced by 1 point.

10

He knows the basic concepts and methods of the theory of limits and continuity of a function and
knows how to apply them to solve problems. Depending on the level of difficulty, each task is
rated from 2 to 4 points. If an arithmetic error is made during the decision, or the task consists of
several points, and any point is not fulfilled, the score is reduced by 1 point.

10

He knows the basic concepts and methods of linear algebra and knows how to apply them to solve
problems. Depending on the level of difficulty, each task is rated from 2 to 4 points. If an
arithmetic error is made during the decision, or the task consists of several points, and any point is
not fulfilled, the score is reduced by 1 point.

10

He knows the basic concepts and methods of integral calculus and knows how to apply them to
solve problems. Depending on the level of difficulty, each task is rated from 2 to 4 points. If an
arithmetic error is made during the decision, or the task consists of several points, and any point is
not fulfilled, the score is reduced by 1 point.

10




