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1. HauMeHoBaHHe TUCIUNINHBI
Mathematics

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 00s13aTeIbHYI0 9acTh bioka « b.1 » oGpa3oBareabHOM MporpaMMbl IO HAPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 38.03.01 DxoHomMuka

HaIpaBJIECHHOCTh MEXTyHAPOIHBIN OU3HEC



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

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

38.03.01 DxoHOMUKa (HAMPaBIEHHOCTH : MeXTyHapOIHBIN OM3HEC)
OIIK.4 CiocoO6eH NpUMEHSTh CTATUCTHIECKHE U IKOHOMHKO-MaTEMaTHIECKHUE METOBI ISl 00paboTKH
SKOHOMHUYECKON MH(GOPMAIIMHU 1 BBISIBJICHUS 3aKOHOMEPHOCTEH 3KOHOMHYECKHX MPOIIECCOB

Nuaukaropsl
OIIK 4.1 IIpumeHseT OCHOBHBIE METObl MATEMATHUYECKOTO aHAJIN3a JIJIS1 KOJIMYECTBEHHOM OIEHKHU

COMAJIBHO-DKOHOMHYCCKUX ITPOLECCCOB



4.

O0beM U coepkaHue TUCHHUILINHBI

HamnpagsJienune noaroroBku 38.03.01 DxoHoMUKa (HanpaBICHHOCTh: MeXayHapoIHbINH OU3HEC)
dopma o0yuenus OYHas
NeNe TpumecTpoB, 1,2
BbIIeJIeHHBIX /ISl H3y4eHMs
AUCHMILTUHBI
O0beM TMCUMILINHEI (3.€.) 7
O0beM TMCUMILINHBI (aAK.4aC.) 252
KonTakTHas padora ¢ 98
npenojasaresem (ak.4ac.),
B TOM 4HcJIe:
IIpoBenenue JJeKIHOHHBIX 42
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 56
3aHATHI, CEMMHAPOB
CamocTrosiTesbHast padoTa 154
(ak.uac.)
@opMbI TEKYIIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
HtoroBoe koHTposnbHOE Meponpustue (1)
[TucemMeHHOE KOHTPOJIBHOE MeponpusThe (5)
DopMbI IPOMEKYTOUHOM 3auer (1 Tpumectp)
arrecTaumu Ox3aMeH (2 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Mathematics. Trimester 1
In the course "Mathematics":
- the idea of the structure of mathematics as a science is formed (thus, the student can understand what science
is in general);
- ideas about the mathematical method of cognition are formed (a student can still become a mathematician);
- an idea is formed about the educational process at our university, the academic discipline, the peculiarities of
the student's work (we are talking about who we will have to teach next).
B xypce "Maremartuka':
-- hopMHpyeTCs MPEICTaBICHHE O CTPYKTYPE MAaTEMaTHKH KaK HayKH (TEM CaMbIM, CTYJICHT MOXET TOHSTh, YTO
Takoe Hayka BOOOIIE);
-- (hOpMHUPYIOTCSI TIPEJICTABICHHSI O MATEMAaTHYECKOM METO/Ie TTO3HAHUS (CTYACHT €Ilé MOXKET CTaTh
MaTEeMaTHKOM);
-- popmupyeTcs peacTaBieHre 00 y4eOHOM MPoIIecce B HAIIEM YHUBEPCUTETE, YUSOHOH JUCIUTUINHE,
0COOEHHOCTSIX TPy/ia CTyIeHTa (PeUb O TOM, KOTO HaM JaJIbIIIe PUICTCS YUUTD) .

Initial test
Conducting control work to verify residual knowledge.
[TpoBeaeHne KOHTPOILHOM PAOOTHI IO MTPOBEPKE OCTATOYHBIX 3HAHUM

Linear algebra
Matrices. Definition. Various types of matrices (square, triangular, diagonal, identity, zero, symmetric).
Operations with matrices (transposition of a matrix, sum of matrices, multiplication of a matrix by a number,
product of matrices) and their properties. Elementary matrix transformations, equivalent matrices.

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

Systems of linear algebraic equations (SLAE). Definition. Equivalent SLAEs, elementary transformations.
Kronecker-Capelli theorem. Methods for solving non-degenerate SLAEs: matrix method, according to Cramer's
formulas. Gauss method for solving SLAE.

Martpuupl. Onpenenenue. Paznuunble TUIBI MaTpuUll (KBaJpaTHasi, TPEyrojibHas, 1MaroHaibHasl, €UHIUYHAS,
HyJleBas, CHMMETpHUYHas). JlefcTBuUs ¢ MaTpuiiamMu (TpaHCTIOHUPOBAaHUE MATPHUIIbI, CyMMa MaTpPHUIl, YMHOKECHHE
MaTpUIlbl Ha YKCIIO0, IPOU3BEIEHNE MAaTPHUIl) U UX CBOMCTBA. DiIeMEHTapHbIe IPeoOpa30BaHUs MATPHIL,
SKBHMBAJIEHTHBIE MAaTPHUIIBI.

Onpenenurens KkBagpaTtHoil Matpunsl. [lonarue onpenenurens n-ro nopsiaka. @opMyIibl BEIYUCICHUS
omnpenenutenelt 2-ro, 3-ro nopskoB. CBoiicTBa onpenenuteneii. MuHop, anredOpanyeckoe 10MOJTHEHUE
JJIEMEHTA OTpeIeTuTeNs1. PaznoskeHue onpeaenuTes Mo cTpoke u ctoioIy. CriocoObl BEIYHUCICHHS
onpenenuTeNen (pa3IoKeHHEM 10 CTPOKE/CTOIOIY, YPPEKTUBHBIM MOHMKEHUEM TOPSIKA, TPUBEIECHUEM K
TPEYToJIbHOMY BUJY).

OO6parHas matpuna u e€ cBoiicta. @opmyiia BeIYMCICHUs: 00paTHON MaTpullbl. Haxoxienne oopaTHoit
MaTpulbl MeTooM ['aycca. MUHOpPBI MaTpHUIBL.



Cucrembl TuHEHHBIX anreOpanyeckux ypasHeHu# (CJIAY). Onpenenenne. DxBuBaneHTHbIe CJIAY,
asieMeHTapHbIe peodpazoBanus. Teopema Kponekepa-Kanennu. Cioco6sl perienus: HeBbIpoxkIeHHbIX CJIAY:
MaTpHYHBINA c11oco0, o popmynam Kpamepa. Meron I'aycca pemenust CJIAY.

Testl
Conducting a test on the topic "Linear Algebra"
[TpoBenenue KOHTPOJIbHON paboThl 1o TeMe "JIuneitnas anredpa”

Functions of a Single Variable
UuclioBeie MHOXKECTBA. MHOMKECTBO JICHCTBUTEIBHBIX YHCENI M €T'0 OCHOBHBIC CBOMCTBA. AOCOIIOTHAS
BEJIMYMHA JCHCTBUTEILHOTO Yrcia 1 e€ cBoiicTBa. IlomMHOKECTBa MHOKECTBA ACHCTBUTCILHBIX UHCET:
OTPE30K, HHTEPBAJI, TOJIYHHTEPBaJ, 06CKOHEUHBIN HHTEPBAJI, OKPECTHOCTh, MPOKOJIOTAs OKPECTHOCTb.
[lepemenHble U MOCTOSIHHBIE BeMUYHHBL. [loHsaTue ¢pyHkuu. O6macts onpeaeneHus U 001acTh U3MEHEHUS
¢yskuuu. CriocoOsl 3aanus GyHkun. OCHOBHBIE XapakTepucTHKU GyHKuuid. O6patHast GpyHKIws. CroxHas
GbyHKIMS.
OcHOBHBIE 3JIeMEHTapHbIe PYHKIIMN U uX rpaduku. O0nacTu onpeneneHus U N3MEHEHHs, CBOMCTBA OCHOBHBIX
ANIEMEHTAPHBIX (PYHKIIUH.
I'padux GpyHkumm.

JlexapToBa IpsIMOYTOJIbHAsI CUCTEMA KOOpPAUHAT. PaccTossHre MeX Ty IByMsI TOUKaMHU, I€JIEHUE OTPE3Ka B
JAQHHOM OTHOLLIEHHUH, BBIYMCIIEHUE TUIOLIAAN TPEYTOJIbHUKA.

JekapToBas psAMOYroJibHasi CUCTEMA KOOPAMHAT B MPOCTPAHCTBE. MeTO KOOpAHHAT B TEOMETPHUH.
YpaBHeHus JIMHUU. [[B€ OCHOBHBIE 33J]1a4M AHATUTHYECKON F€OMETPHUH.

VYpaBHeHHe MpsIMOii ¢ yriioBeIM K03 durmentom. Ob1iee ypaBHeHHe npssMoil. HemonHble ypaBHEHUS TPSIMOI.
YpaBHeHHE NPSMOM, IPOXOAALIEH Yepe3 JaHHYI0 TOUKY B JJAHHOM HAIIPABIICHUU. Y paBHEHHUE NIPSIMON,
IIPOXOJSIIEH Yepe3 IBE JaHHbIE TOUKH. Y PaBHEHHE NIPSIMOM B OTPE3KaX. Y paBHEHUE MIPAMOM, MPOXOIAIIEN
4yepe3 JaHHYIO TOUKY NEPIEHANKYIISIPHO JaHHOMY BekTopy. HopManbsHOe ypaBHeHue npsamoil. Hopmupyrommnii
MHOKUTENb. B3auMHOE pacrnonokeHue IByX NPSMbIX Ha IJIOCKOCTH. YTOJ MEXY ABYMsI IPSIMBIMU (3aJaHHBIX
OOIIMMU YpaBHEHUSIMH, 33JaHHBIX YPAaBHEHUSMH C YTIIOBBIM KOdQpuIeHToM). PaccTosiHue oT TOUKH 710
MIPSAMOM.

Test2
Testing the topic "Function"
[TpoBeneHue KOHTPOJIbHON paboThI 10 TeMe "DyHKIus"

Differentiation
Endless number sequence. Monotone, bounded, unbounded, infinitely large and infinitely small sequences.
Basic properties of infinitesimal sequences. Converging sequences and their main properties. Number e, as the
limit of a numerical sequence.
Limit of a function at a point. One-sided limits. Infinitely large and infinitely small functions, their properties.
Basic theorems on limits. Remarkable limits and consequences of them. Uncertainties and methods of their
disclosure. Comparison of infinitesimal functions.
Determination of the continuity of a function at a point. Local and global properties of continuous functions.
Function breakpoints and their classification.

Derivative concept. Equation of tangent and normal to a curve. Differentiability of the function. A necessary and



sufficient condition for the differentiability of a function. The relationship between differentiability and
continuity of a function. Smooth functions.

Differentiation rules and formulas.

Higher order derivatives.

The concept of the differential of a function. Basic theorems on differentials. Form invariance of the first
differential. Differential table. Differential application to approximate calculations.

BeckoneuHast 4rcoBas moCiIeI0BaTENbHOCTE. MOHOTOHHBIC, OTpaHUYEHHBIE, HEOTPAHUYCHHBIC, OECKOHEYHO
Ooublrie 1 OECKOHEYHO Mallble TIOCIe10BaTeIbHOCTH. OCHOBHBIE CBOMCTBAa OECKOHEUHO MaJTbIX
nocneaoBarenbHocTel. CXOsImuecs Mocie0BaTeIbHOCTH U X OCHOBHEIE cBOMCTBA. UNCIO e, Kak mpeaen
YHCIIOBOM MMOCIIEI0BATEIHHOCTH.

[Ipenen dynkmuu B Touke. OMHOCTOpOHHUE TIpeaesbl. beckoneuHo Ooubine U 0ECKOHEYHO Malible QyHKIIUH,
ux cBoiicTBa. OCHOBHBIE TEOPEMBI O TIpeieax. 3aMeuaTelIbHbIC MPEICIbl M CICICTBHS U3 HUX.
Heomnpenenennoctr 1 METOBI X pacKpbITUs. CpaBHEHHE OECKOHEUHO MAJBIX (DYHKITHIA.

Omnpenenenre HENPEPHIBHOCTH (QYHKITMH B TOUKe. JIOKaIbHBIE U TNI00ATLHBIC CBONCTBA HETIPEPBIBHBIX
dbyukumii. Touku pa3peiBa GYHKIIUN U UX KIACCUDUKAITHU.

[TonsiTHe MPOU3BOIHON. YpaBHEHUE KacaTeIbHON U HOpMaH K KpuBoid. [luddepeHuupyeMocTs QyHKIHUH.
Heo6xonumoe u nocratouHoe ycinoBue auddepeHnupyeMoctd GyHKIuH. CBsI3b MEKIY
mudGepeHIUPyEeMOCThIO U HEMPEPHIBHOCTHIO PYHKINU. [ Tagkue QpyHKIun.

[TpaBuna u hopmyisl qudGepeHIpoBaHuUS.

[Tpon3BoiHBIE BBICHIMX TOPSIIKOB.

[Tonsatue nuddepennmana pynkunu. OcHOBHBIE TeOpeMbl 0 tuddepenmanax. MHBapuaHTHOCTD (HOPMBI
nepBoro auddepennuana. Tabnuna muddepennnanos. [Ipumenenne muddepennmana k mpuOIMHKEHHBIM
BBIUUCIICHUSIM.

Test3
Conducting a test on the topic "Derivative"
[TpoBeaeHne KOHTPOILHOM paboThI 10 Teme "[IponsBomHas"

Final test 1
Final testing based on the materials of the 1st trimester
ITpoBeeHue UTOrOBOrO TECTUPOBAHUSA [0 MaTepuaiaM 1 Tpumectpa

Mathematics. Trimester 2
In the course "Mathematics":
- the idea of the structure of mathematics as a science is formed (thus, the student can understand what science
is in general);
- ideas about the mathematical method of cognition are formed (a student can still become a mathematician);
- an idea is formed about the educational process at our university, the academic discipline, the peculiarities of
the student's work (we are talking about who we will have to teach next).
B xypce "Maremartuka':
-- opMHpyeTCs MIPEICTABICHUE O CTPYKTYPE MAaTEMATHKK KaK HayKH (TEM CaMbIM, CTYJICHT MOXET HOHSATh, Y4TO
Takoe Hayka BOOOIIE);
-- GOPMHPYIOTCS TIPEICTABICHUS O MATEMAaTHYECKOM METO/Ie TIO3HAHUS (CTYIEHT eIlé MOXKET CTaTh
MaTEeMaTHKOM);
-- hopmupyeTcs mpeacTaBieHre 00 yueOHOM Mpoliecce B HAIllEM YHUBEPCUTETE, yUeOHOM JUCHUIUINHE,



O0COOEHHOCTSIX TpyJa CTyAeHTa (peub O TOM, KOTO HaM JajbIlIe MPUAETCS YUUTh) .

Additional applications to the derivative
Increase and decrease of functions. Necessary condition, sufficient condition for monotonicity of a function,
their geometric meaning.
Local extremum of the function. Determination of the maximum (minimum) of the function. A necessary
condition for the existence of an extremum, its geometric meaning. Critical points. Sufficient conditions for the
existence of an extremum of the first and second orders, their geometric meaning. Schemes for studying the
function for maximum and minimum using the first and second derivatives. Investigation of the function for
maximum and minimum using the Taylor formula.
The direction of the convexity of the graph of the function. Sufficient conditions for the direction of the
convexity up (down) the graph of the function.
Inflection points. A necessary condition for the inflection of the function graph. The first and second sufficient
conditions for the existence of an inflection point.
Asymptotes of the graph of a function. A necessary and sufficient condition for the existence of an oblique
asymptote.
The general scheme for the study of functions and their graphing. Global maximum and minimum of a function
on a segment. Finding the smallest and largest value of a function on a segment.
Bospacranue u yosiBanue ¢pynknuid. HeoOxoaumoe yciioBue, 10CTaTOYHOE YCIOBHE MOHOTOHHOCTH (DYHKITHH,
UX T€OMETPUYECKUN CMBICII.
JlokanbHbIi 3kcTpeMyM ¢yHKIMH. Onpenenenne MakcuMyma (MuHUMYyMa) pyHkuuu. HeoOxoammoe ycioBue
CYIIECTBOBAHHUS IKCTPEMyMa, €€ TeOMEeTpHUIeCKUil cMbIci. Kputndeckue Touku. JlocTaTOYHbIE yCIOBHS
CYIIECTBOBAHHUS IKCTPEMyMa IIEPBOTO U BTOPOTO TOPSIIKOB, HX TEOMETPHUYECKHI CMBICIT. CXEMBI HCCIIEIOBAHUS
(GYHKIIMN HA MAKCUMYM U MUHUMYM C TIOMOIIBIO TIEPBOM M BTOPOU MPOU3BOIHBIX. MccnenoBanue GyHKIIUU HA
MaKCHMyM U MUHUMYM C TIOMOIIbIO opmyitel Teitnopa.
Hanpasnenue Boimykiioctu rpaduka GpyHKud. JloctaToYHbIE YCIOBHS HAPABJICHUS BBHITYKIOCTH BBEpX (BHU3)
rpaduka QyHKIUH.
Touxu nepernda. Heobxoaumoe ycnosue neperu6a rpaguka ¢pynkuuu. [lepBoe 1 BTopoe J0CTaTOUHbIE
YCIIOBHSI CYIIECTBOBAHUS TOUKH Meperuoa.
Acumnrotsl rpaduka ¢pyskmmn. Heodxoammoe u JOCTaTOYHOE YCIIOBHE CYIIECTBOBAHMUS HAKIIOHHOW
ACHMIITOTHI.
OOm1as cxema uccienoBanus GYyHKIMNA U TOCTPOEHUs UX TpadukoB. I 106ambHbIe MAKCUMYM U MUHUMYM
¢byHkuuu Ha oTpe3ke. OThICKaHWE HAMMEHBIIIEr0 M HauOOoJIbIIero 3HaYeHNs (YHKIIMU Ha OTpPE3Ke.

Integration
Antiderivative. The theorem on the difference of two antiderivatives of a function. Indefinite integral and its
connection with the antiderivative. Geometric interpretation of the indefinite integral. Integral curve. The
theorem on the existence of an indefinite integral. Basic properties of the indefinite integral. Integration formula
invariance. Table of basic indefinite integrals.
The main methods of integration: the method of direct integration, the method of integration by substitution of a
variable (substitution), the method of integration by parts. Types of functions that are integrable by parts.

The concept of an integral sum and its limit. Upper and lower sums and their properties. Integrability of
continuous functions. Basic properties of a definite integral. A definite integral with a variable upper limit. The
theorem on the existence of an antiderivative for any continuous function. Newton-Leibniz theorem. Calculation
of definite integrals. Change of a variable in a definite integral. Integration by parts.

Improper integrals. Integrals with infinite limits. Integrals of discontinuous functions. Convergent, divergent
improper integrals. Comparison theorems. Absolute convergence of improper integrals.



Geometric applications of a definite integral. Calculation of the area of a figure, length of an arc, volume of a
body, surface area of a body of revolution (with setting a function in Cartesian and polar coordinate systems,
parametric equations).

ITepBooGpasHas. Teopema o0 pa3HOCTH JIBYX nepBooOpa3HbIX pyHKIMH. Heonpenenénuslii MHTErpan u ero
CBSI3b C NepBO0Opa3HOi. ['eoMeTpuueckas HHTEpIpETaLns HEONpeaeIEHHOTO HHTerpana. MHTerpanbHas
KkpuBas. TeopeMa 0 CylIeCTBOBaHUU HEONPEAEIEHHOr0 HHTErpaa. OCHOBHBIE CBOMCTBA HEONPEAEIEHHOTO
uHTerpaia. lHBapuaHTHOCTB (hOpMyJIbl HHTEIpUpOBaHUs. Talnuia OCHOBHBIX HEONPEAEIEHHBIX HHTETPAJIOB.
OCHOBHBIE METOBI UHTETPUPOBAHUS: METOJ] HETIOCPEICTBEHHOIO MHTEIPUPOBAHUS, METOJI MHTETPUPOBAHUS
3aMEHOU TIepEMEHHOM (IIOJICTAHOBKOI), METOJI HHTEIPUPOBAHHUS 110 YacTAM. Tunbl yHKIUNA, HHTETPHUPYEMBIX
10 YaCTSIM.

ITonsiTvie HHTErpanbHON CyMMBI U €€ Ipefiesia. BepxHue u HUKHUE CyMMBI U UX CBOMCTBA. MIHTErpupyeMocTh
HenpepbIBHBIX (PyHKIM. OCHOBHBIE CBOMCTBA ONMpeAeIEHHOr0 nHTerpaia. OnpeaenéHHbIil HHTErpa ¢
NIEpEMEHHBIM BEPXHUM TIpesiesioM. Teopema o CyIecTBOBaHHH IIEpBOOOpa3HO y 10001 HenmpephIBHON
¢byukuun. Teopema HproTona-JIeliOnuma. Berauciaenue onpeaenéHHpIX HHTETPaIoB. 3aMeHa IEPEMEHHON B
onpenenéHHoM nHTerpane. MHTerpupoBanue mo 4actsm.

Hecob6ctBennbie naTerpasl. HTErpassl ¢ 0eckoHeUHbIMU Tpeenamu. MHTerpansl OT pa3pbIBHBIX (QYHKIUI.
Cxopsimuecs, pacxo/sIuecsi HeCOOCTBEHHbIE MHTETpalbl. TeopeMbl cpaBHEHUs. AOCOTIOTHAS CXOAUMOCTD
HECOOCTBEHHBIX MHTETPAJIOB.

I'eomeTpuueckue MpUIOKEHNUS ONpeAEIEHHOr0 HHTEerpasa. Beruncnenue miomany GUrypsl, JUIMHbL TyTH,
o0bEMa Tena, TUIOIAAN MOBEPXHOCTHU Tella BpalleHus (¢ 3aaHneM (pyHKIUH B IEKapTOBOM U MOJISPHOM
CHUCTEMax KOOpAMHAT, NapaMeTPUUECKUMHU YPAaBHEHUSIMN).

Test 4
Conducting a test on the topic "Integration"
[TpoBenenue KOHTPONIbHOW paboThl o Teme "UHTerpupoBanue”

Calculus of several variables
[TonsATHe QyHKIMN HECKOJIBKUX MepeMeHHBIX. O0IacTH onpeaeneHns U H3MEHEHUs! (YHKIIMN HECKOIBKHIX
nepeMeHHbIX. ['eomeTpruyeckoe n3o0paxxeHne QyHKIUH JBYX IepeMeHHbIX. [lonaTre nuuuii (moBepxHocTeil)
ypoBHs ¢pyHKIMHA. [Ipumeps! GyHKIMIA ABYX IEPEMEHHBIX, UX I'papUKH, 00JacTH ONpeaesIeHUs] U U3MEHEHHUS,
JTUHUK ypoBHA (cepa, armmmnTuueckuii napadosion1, mapaboaudeckuil TunepooIoua, KOHYC).
HenpepbIBHOCTh PyHKITMH HECKOJIBKUX MEepeMeHHBIX. OmnpeeneHie HenpepbIBHOCTH (PYHKIIUH B TOUKE
(popmanbHoe, no I'eiine, no Komm). Touku pa3pbeiBa pyHKIMHM HECKOIBKUX epeMeHHbIX. HenpepbIBHOCTD
¢byHKIMN Ha MHOXkecTBe. HacTHOe U nosHoe MpupaieHue GyHkiuu. PazHoctHas Gpopma yciaoBus
HernpepbIBHOCTH pyHKIMH. HenmpepbIBHOCTh (PyHKIIMHM HECKOIBKUX NEPEMEHHBIX 110 OHOM MepeMEHHOM.
YacTHble MPOU3BOAHbBIE (PYHKIIUN HECKOJIBKUX IEPEeMEHHBIX. [ eoMeTprueckas HHTEpIpeTalus YacTHBIX
MIPOU3BOJIHBIX (PYHKIMU IBYX NepeMeHHbIX. ludpdepeHunpyeMocTb PyHKINN HECKOJIBKUX IIEPEMEHHBIX.
Heo6xonumoe ycnosue nuddepeHupyeMocT GyHKINHT U CIEACTBUS U3 Hero. ['eomeTprueckuil cMblci
ycnoBus nudpdepeHuupyeMocT GyHKIMU ABYX epeMeHHbIX. JloctaTounble ycnosus auddepeHunpyemMocTH.
Huddepennnan GyHKIHH HECKOTBKUX NepeMeHHBIX. [IoHATHE CTOKHON (YHKIINN HECKOJIBKHX NIEPEMEHHBIX U
e€ muddepennuponanue. [lomnas npoussoanas. MuBapuanTHOCTh PopMbl iepBoro nuddepeHiuana.
ITpumenenue noaHoro auddepeHnnana B NpuOIMKEHHBIX BelUMcIeHUAX. [lonsTre pyHKunu, 3a1aHHON
HESIBHO U NIPOU3BOJIHAS OT HEE.
be3yciioBHBIH SKCTpeMyM (YHKIINN HECKOJIBKUX NIepeMeHHbIX. HeoOX0uMble U JOCTaTOYHBIE YCIOBHUS
JKCTpeMyMa (PYHKIIMU HECKOJIbKUX nepeMeHHbIX. MaTtpuua ['ecce. Y cioBHBIN SKCTpeMyM (YHKIMU



HECKOJIbKUX nepeMeHHbIX. DyHkius Jlarpanxka. ['mobanpHbIi SKCTpeMyM (PYHKIIMH HECKOIbKUX MEPEMEHHBIX.

The concept of a function of several variables. Domains of definition and change of a function of several
variables. Geometric representation of a function of two variables. The concept of lines (surfaces) of the level of
functions. Examples of functions of two variables, their graphs, domains of definition and variation, level lines
(sphere, elliptic paraboloid, parabolic hyperboloid, cone).

Continuity of a function of several variables. Definition of the continuity of a function at a point (formal,
according to Heine, according to Cauchy). Discontinuity points of a function of several variables. Continuity of
a function on a set. Private and complete function increment. Difference form of the function continuity
condition. Continuity of a function of several variables in one variable.

Partial derivatives of functions of several variables. Geometric interpretation of partial derivatives of a function
of two variables. Differentiability of a function of several variables. A necessary condition for the
differentiability of a function and its consequences. The geometric meaning of the differentiability condition for
a function of two variables. Sufficient conditions for differentiability. Differential of a function of several
variables. The concept of a complex function of several variables and its differentiation. Full derivative. Form
invariance of the first differential. Application of the total differential in approximate calculations. The concept
of an implicit function and its derivative.

Unconditional extremum of a function of several variables. Necessary and sufficient conditions for the
extremum of a function of several variables. Hesse matrix. Conditional extremum of a function of several
variables. Lagrange function. Global extremum of a function of several variables.

Test 5
Conducting a test on the topic "Calculus of several variables"
[TpoBeneHne KOHTPOJILHON paboThI 10 TeMe "DYHKIUS HECKOJIBKUX TEePEMEHHBIX "

Difference equations
The concept of a differential equation. Problems leading to differential equations (the equation of motion of a
body under the resistance of the medium, the problem of radioactive decay). Definition of the differential
equation. The concepts of a solution, a general solution, a particular solution to a differential equation, an
integral curve. A theorem on the existence and uniqueness of a solution to a differential equation. Cauchy
problem.
Ordinary differential equations of the first order. Equations with separated and separated variables.

Ordinary differential equations of higher orders. Linear differential equations of the 2nd order with constant
coefficients. The form of a particular solution to a linear homogeneous equation. Characteristic equation. The
form of the general solution of a linear homogeneous equation for various cases of complex and real roots of the
characteristic equation. The form of the general solution of an inhomogeneous linear differential equation with
constant coefficients. Finding a particular solution to an inhomogeneous linear differential equation by the form
of the right-hand side.

Approximate solution of differential equations (method of sequential differentiation, method of undefined
coefficients).

[TonsaTue o nudpdepeHnmanrsHOM ypaBHEHHH. 3a1a4H, TPUBOAALINE K TU(PepeHINaIbHBIM YPAaBHEHUSM
(YpaBHEHUE ABWKEHHS TEJIa IPU COMTPOTHBIICHUH CPEJIbL, 331a4a O paJIMOaKTHBHOM pacmaje). Onpenenenue
muddepernnanbHoro ypapHenus. [lonarus perieHns, oO1ero pemeHus, 4acTHOrO pereHus
muddepeHInanbHOr0 YpaBHEHUS, MHTETpajabHOM KpuBOi. Teopema o CyliecTBOBaHUM U €JUHCTBEHHOCTH
pemeHust qudepeHraIb-Horo ypaBHeHus. 3anadya Kommu.

OO6bIkHOBEHHBIE MU(depeHITnaTbHbIC YPABHEHHSI IEPBOTO MOPSIIKA. Y pPaBHEHUS C PA3ACICHHBIMUA U



pasaciAIrOmuMuC NICPEMCHHBIMUA.

OObikHOBeHHBIE MU PepeHnInanbHbIe ypaBHEHHS BRICIINX MOPSIKOB. JIuHeiiHbie quddepeHnmraibabie
ypaBHEHUS 2-TO MOPS/IKA C MOCTOSHHBIME K03 durmenTamMu. Bu yacTHOTO penieHns JINHEHHOTO
OJTHOPOJTHOTO YpaBHEHHs. XapaKTePHCTHUECKOe ypaBHEHUE. But 0011ero pemneHus TMHEHHOTO 0THOPOIHOTO
ypaBHEHHUS JJIs1 pa3IMUHBIX CIyyaeB KOMIUICKCHBIX U ACHCTBUTEIBHBIX KOPHEH XapaKTepUCTUIECKOTO
ypaBHeHHs. Buy o01iero penienns HEOJHOPOAHOTO JTUHEHHOTO MU GepeHIINaTbHOTO YPAaBHEHHS C
MOCTOSTHHBIMHU K03 ¢unnenTamu. HaxoxieHre 9acTHOTO pelIeHusi HEOAHOPOJHOTO JIMHEHHOTO

i depeHInanbHOr0 ypaBHEHHS TI0 BHLy TIPaBOM YacTH.

[Tpubnmxennoe pemenne AudQepeHnnanbHbIX ypaBHEHHN (METO mociieioBaTensHoro auddepeHunpoBanms,
METO/]T HEOTIPEICTICHHBIX KOI(PPHUITCHTOB).

Final test 2
Final testing based on the materials of the 2nd trimester
[TpoBeeHne UTOTOBOTO TECTUPOBAHHUS IO MaTepraliaM 2 TPUMECTpPa



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

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

O06pazoBaTenpHBIN poriecc no auciuanHe Mathematics npeamnoaraet uCnoyib30BaHUE CIIEIYIONIETO
MIPOrpaMMHOTO 0OecTieueHUst U UHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM:
MS Word or LibreOffice Writer with Math
MS Power Point or LibreOffice Calc
MS Excel or LibreOffice Impress

[Ipu ocBOeHMM MaTepuana v BHITIOTHEHUS 3aJaHH M0 TUCIUIUIMHE PEKOMEHYETCsl UCTIOIB30BaHUE
MaTepuasoB, pa3MeIIeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEJCHUM 3aHITHI B PEXKHME OHJIAH MOTYT
UCTIOJIh30BAThCS:

cucteMa BuIeoKoH(pepeHIIcBs3u Ha ocHoBe miatdopmel BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U HpeSeHTaHI/II\/'I, ayJuo- U BUJACOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMEIC 3a/IaHNA,
3aJJaHus JJI COBMECTHOM paboTHI.

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

11. Onucanue MaTepHAJIBLHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOM AJIs1 OCYLIeCTBJICHUS
00pa30BaTEJBLHOIO NPOLECcca M0 AUCHHUILIHMHE

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 oGecniedenust caMoCcToSITeIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-0ubnuorpagpuueckuii otaen, kopm.l, aya. 142. OGopynoBaH 3 nepcoHalbHbIMU KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YnTanpHBIN 3aJ1 TYMaHUTAPHOM JUTEpATyphl, KOpi. 2, ayad. 418. O6opynoBaH 7 nepcoHaTIbHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

3. UuranbHbIHN 3a71 €CTECTBEHHOM auTeparypsl, kopim.6, aya. 107a. O6opynoBaH 5 nepcoHaNbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOHM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

4. OTnen nHOCTpaHHOU NIUTEpaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYTIOM K JIOKaJbHOM U T7100aIbHONM KOMIIBIOTEPHBIM CETSIM.

5. bubnuoTteka ropunuyueckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH € JOCTYIIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

6. UnranbHbli 3a reorpadudeckoro dakynaprera, kopm.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

Bce koMIbloTephl, yCTaHOBIIEHHBIE B TIOMEIIEHUAX HAYYHONH OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUEeHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducnerii maker Libreoffice.

CrpaBouHo-1nipaBoBas cucreMa «Koncynprantlinroc»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE

Mathematics

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPHUHU UX OLleHMBAHUS

OIIK 4

Cnoco0eH NpUMEHSATh CTATUCTHYECKHE H IKOHOMHUKO-MATEeMATHYeCKHe METOIbI 1JIs1 00padoTKn
IKOHOMMYECKOI MHGOPMAIIMU U BbISIBJIEHUS 3aKOHOMEPHOCTEl IKOHOMHYECKHUX MPOLECCOB

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK 4.1 TO KNOW: basic concepts, HeynoBJierBopures
[IpumeHsieT OCHOBHBIC formulas and statements of The student does not know the basic concepts,
METOIbI mathematical analysis in terms of | formulas and statements of mathematical
MaTeMaTH4eCKOTO the theory of linear algebra, analysis in terms of the linear algebra, functions

aHajaW3a It
KOJIMYECTBEHHOM OIleHKHU
COITMaJIbHO-
SKOHOMHUYECKHUX
MIPOLECCOB

functions of single variables and
differentiations. BE ABLE to:
solve problems of mathematical
analysis in terms of the theory of
linear algebra, functions of single
variables and differentiations;
control the correctness of
calculations; independently
acquire new knowledge. TO
OWN: basic techniques and
methods for solving basic
problems in mathematical analysis
in terms of the theory of linear
algebra, functions of single
variables and differentiations.
3HATD: ocHOBHEIE ITOHATHS,
(bOpMyIIBI U yTBEPKACHUS
MaTeMaTHYECKOTO aHalln3a B
4acTH, Kacarouleicst Teopuun
JTUHEHHOM anreOpbl, QyHKIIHHA
OJTHOTO TIEPEMEHHOTO U
muddepennmpoBanus. YMETD:
pelaTh 3a1a4d MaTeMaTHIECKOMY)|
aHaJIM3y B YaCTH, Kacarolencs
TEOpUU JINHEHHOU anredpsl,
(GyHKINH OIHOTO MEPEMEHHOTO U
Qg QepeHIpOBaHuUS;
KOHTPOJIMPOBATH MPABUIHBHOCTh
BBIUHCJICHHIA; CAMOCTOSITEIEHO
nproOpeTaTh HOBLIC 3HAHMSL.
BJIAJETD: ocHOBHBIMU

INpueMaM 1 MCTOJAaMU PCIICHUSA

of one variables and differentiations. The
student does not know how to solve problems of]
mathematical analysis in terms of the theory of
linear algebra, functions of one variables and
differentiations; control the correctness of
calculations; independently acquire new
knowledge. The student does not know the basic
techniques and methods for solving basic
problems in mathematical analysis in terms of
the theory of linear algebra, functions of one
variables and differentiations.
CTyIeHT He 3HaeT OCHOBHBIC MTOHSTHS,
(bopMyJIBI M YTBEPIKICHHSI MATEMAaTHIECKOTO
aHaM3a B YaCTH, KaCAIOIICHCS TEOPHH
JUHEHON anredpsl, GyHKUIUN OTHOM
nepeMeHHoll u quddepernunponanus. CTyaeHT
HE yMeeT peniath 3a7a9id MaTeMaTHIeCKOMY
aHaM3y B 4aCTH, KACAIOLIEWCs TMHEHHOU
anreOpsl, GYHKIHI OJJHOM MEepeMEHHOU U
g hepeHIIUPOBAHUS; KOHTPOIUPOBATH
NPaBUIILHOCTH BBIUMCIICHUI; CAMOCTOSITEIBHO
npuoOperaTh HOBbIE 3HaHUs. CTylIeHT He
BJIaJIe€T OCHOBHBIMH NIPHEMaMHU U METOJaMHU
peleHust OCHOBHBIX 3aJ1a4 0 JIMHEHHON
anreOpsl, GYHKIMA OTHOW MEpEeMEHHOU 1
mudepeHInpoBaHus.

Y10BJ1€TBOPUTEJbH
CTyIeHT 3HaeT OCHOBHBIC TIOHATHS, (DOPMYJITBI U
YTBEPKIICHHSI MATEMAaTHYECKOTO aHAJIHM3a B
YaCTH, KaCaloIEeHCITMHEWHON anre0psl,
(GyHKIHA OTHOM MIEpEeMEHHON U
muddepennmponanus. The student knows the




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OCHOBHBIX 3aJ1a4 IO
MaTeMaTHYECKOMY aHAIH3Y B
4acTH, Kacaroulencs TeOpun
JTUHEHHOU anreOpsl, QyHKIIHHA
OJIHOTO IIEPEMEHHOTO U

g depeHIMpOBaHMUSL.

YnoBj1eTBOPUTEbH
basic concepts, formulas and statements of
mathematical analysis in terms of the theory of
linear algebra, functions of one variables and
differentiations. The student is limitedly able to
solve problems of mathematical analysis in
terms of the theory of linear algebra, functions
of one variables and differentiations; control the
correctness of calculations; independently
acquire new knowledge. The student has limited
knowledge of the basic techniques and methods
for solving basic problems in mathematical
analysis in terms of the theory of linear algebra,
functions of one variables and differentiations.
CTyaeHT OrpaHu4eHHO YMEET peliaTh 3a/1a4u
MaTeMaTU4YeCKOMY aHaJHU3y B 4acCTH,
Kacarollencs: TeOpuu JTMHEHHOM anreopsl,
(GyHKIMA OTHOM MEpEeMEHHON 1
i depeHIUpOBaHus; KOHTPOJIUPOBATH
MPAaBUILHOCTH BBIYMCIICHUH; CAMOCTOSITEIIHHO
npuoOpeTaTh HOBbIC 3HaHUS. CTyIEeHT
OTpaHUYEHHO BJIJICET OCHOBHBIMH IPHEMaMH H
METOJaMH PEIICHUsI OCHOBHBIX 3a71ad 110
MaTeMaTHYEeCKOMY aHaJIM3y B YaCTH,
KacaromIencst TEOpUH JTMHEHHOM anreOpsl,
(byHKUIMH OJJHOM IepeMeHHON 1
muddepeHIrpoBaHusl.

Xopoio

The student knows the basic concepts, formulas
and statements of mathematical analysis in
terms of the theory of linear algebra, functions
of one variables and differentiations. The
student is partially able to solve problems of
mathematical analysis in terms of the theory of
linear algebra, functions of one variables and
differentiations; control the correctness of
calculations; independently acquire new
knowledge. The student partially owns the basic
techniques and methods for solving basic
problems in mathematical analysis in terms of
the theory of linear algebra, functions of one
variables and differentiations.
CTyaeHT 3HaeT OCHOBHBIE TIOHATHS, (HOPMYJITBI U
YTBEP)KJICHHUS MAaTEeMaTHUECKOT0 aHAJIN3a B
Y4aCTH, KaCaroLENCs TEOPUH JINHEWHON




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
Xopomuo

anreOpbl, QyHKIHMA 01HON IEpeMEHHOH U
muddepenurpoBanusi. CTy1€HT YaCTUYHO
yMEeT pelaTh 3a/1a4l MaTeMaTHUYeCKOMY
aHaJIM3y B YaCTH, KACAIOLIEHCs TEOpUN
JUHEWHOH anreOpsl, GyHKIIUA OTHOM
nepeMeHHol u auddepeHunpoBanms;
CaMOCTOSITENIbHO IPUOOPETAaTh HOBBIE 3HAHMSL.
CTyJeHT 4YaCTUYHO BJIa/Ie€T OCHOBHBIMU
pUEMaMH U METO/IaMH PEIICHUS] OCHOBHBIX
3a7a4 110 MAaTeMaTHYECKOMY aHAIM3Y B YaCTH,
KacarolIencst TeOpUH JTMHEHHOU anreOpsl,
(byHKUMN OJTHOM TepeMeHHON U
muddepeHIrpoBaHusl.

OT1iau4HO
The student knows the basic concepts, formulas
and statements of mathematical analysis in
terms of the theory of integrals, functions of
several variables and differential equations. The
student is able to solve problems of
mathematical analysis in terms of the theory of
integrals, functions of several variables and
differential equations; control the correctness of
calculations; independently acquire new
knowledge. The student knows the basic
techniques and methods for solving basic
problems in mathematical analysis in terms of
the theory of integrals, functions of several
variables and differential equations.
CTyneHT 3HaeT OCHOBHBIE MOHATHSA, (POPMYITBI
U YTBEPXK/ICHUS MaTeMaTUYeCKOTrO aHajIK3a B
4aCTH, KacCarolencs TEOPUH JINHEWHON
anreOpbl, QyHKIHMIA 01HON IepeMEeHHOH U
muddepenurpoBanus. CTyIeHT yMeeT peliath
3aJ]aud MaTeMaTHYeCKOMY aHAJIU3y B YaCTH,
Kacaroleicst TCOpUU JTUHEHHOM areOpsl,
(GyHKIMA OTHOM MEpEeMEHHON 1
mudepeHIpoBaHUs; KOHTPOJIUPOBATH
IIPaBUIBHOCTh BBIUNCIIEHU; CAMOCTOSITEIBHO
npuoOperaTh HOBbIE 3HaHUS. CTYJIEHT BlIaJieeT
OCHOBHBIMH ITPHEMaMH U METOIaMH PEIICHUS
OCHOBHBIX 3aJ[a4 10 MATEMaTHYECKOMY aHAIIN3Y
B YaCTH, KaCarOIIEeUCs TEOPUU JIMHEMHOU
anreOpbl, QyHKIHMIA 01HON IepeMEeHHOH U
muddepeHupoBaHusl.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema goctaBku : Habop 2021

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTALMH : 3a4eT

Cnoco0 npoBeieHUs MEPONPUATHS MPOMEKYTOUHOI aTtTecTannu : OlEHKa M0 JUCIUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTaIlK ONPEIENIeTCS Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX

MEPOMPHUITHSIX, IPOBOIUMBIX B TEUCHHE YUEOHOTO IEPUO/A.
MakcuMajJbHOe KoJIn4ecTBo 0aiaos : 100

KonBepranusi 6a/U10B B 0TMETKH

«otau4Ho» - ot 81 no 100

«xopomo» - ot 61 no 80

«YAOBJIETBOPHUTEIBHO» - OT 43 10 60
«HEeYI0BJIETBOPUTEIbHO» / «<He3aYTeHo» MeHee 43 Oaia

Komnerenuus Meponpusitue KonTpoanpyemble 3j1eMeHTbI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHol KOHTPOJIb Initial test Conducting control work to verify residual

BxoaHoe TectupoBanue

knowledge. IIpoBenenue KOHTPOIBHOM

pa6OTLI 10 IPOBCPKE OCTATOYHLIX 3HAHUM

OIIK 4.1 Testl
IIpuMeHsieT OCHOBHBIE METOIbI ITuchLMeHHOe KOHTPOJIbHOE
MaTEMaTHYECKOT O aHAJIN3a JUIs MeponpusiTHe

KOJIUYECTBEHHOU OIIEHKU
COLIMAIILHO-DPKOHOMUYECKHUX
MPOLECCOB

Students know basic concepts, formulas
and statements of linear algebra. Students
are able to solve problems in linear algebra;
control the correctness of calculations;
independently acquire new knowledge.
Students own basic techniques and methods
for solving basic problems in linear
algebra. CTyIeHTHI 3HAIOT OCHOBHBIC

MOHSTHSL, POPMYJIBI U YTBEPKICHHS
nuHEeWHOH anreOpbl. CTYACHTHI YMEIOT
peliaTth 3a1a4u Mo JMHEHHOH anredpe;
KOHTPOJIMPOBATh MPAaBUILHOCTD
BBIYHMCIICHHI; CAMOCTOATEIBHO
npuoOperaTh HOBbIE 3HAaHUSA. CTy/IEHTHI
BJIAJICIOT OCHOBHBIMH MPUEMAMH U
METOJIaMU PELIEHHs] OCHOBHBIX 33/1a4 110
JTUHEHHOU anredpe.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK 4.1 Test2 Students know basic concepts, formulas

[TpuMeHsieT OCHOBHBIE METO/IbI
MaTeMaTHYEeCKOro aHaJIu3a I
KOJIMYECTBEHHOU OIIEHKU
COLIMAIbHO-2KOHOMHYECKHX
MIPOIIECCOB

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

and statements of mathematical analysis in
terms of the theory of functions and limits.
Students are able to solve problems in
mathematical analysis in terms of the
theory of functions and limits; control the
correctness of calculations; independently
acquire new knowledge. Students own
basic techniques and methods for solving
basic problems in mathematical analysis in
terms of the theory of functions and limits.

CTyzaeHTBI 3HAIOT OCHOBHBIE TIOHSTHS,
(bopMyIIBI U YTBEPXKACHUS
MaTeMaTH4eCcKOro aHaIN3a B YacTH,
KacaroIiencs: Teopuu GyHKUUN 1
npenenoB. CTyJeHTHI YMEIOT pemaTh
3aJ]auy 110 MaTeMaTHYeCKOMY aHaJIH3y B
YacTH, Kacaromencs Teopun GyHKIUN 1
IIPEJIeNIOB; KOHTPOJIUPOBATH NMPABHIBHOCTh
BBIYHCIICHUI; CAMOCTOSITEIEHO
npuoOperaTh HOBbIE 3HAaHUS. CTyAEHTHI
BJIJICIOT OCHOBHBIMH IIPUEMaMH U
METOAAaMH PEIICHUs] OCHOBHBIX 3a7a4 110
MaTeMaTH4eCKOMY aHAJIN3y B YacTH,
KacaroIiencs: Teopuu GyHKUIUN 1
MIPEJICIIOB.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK 4.1 Final test 1 Students know basic concepts, formulas

[TpuMeHsieT OCHOBHBIE METO/IBI
MaTeMaTHYEeCKOro aHaJIu3a I
KOJIMYECTBEHHOU OIIEHKU
COLMAIbHO-2)KOHOMHYECKHX
MIPOIIECCOB

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTHe

and statements of Imathematical analysis in
terms of the theory of derivatives. Students
are able to solve problems in mathematical
analysis in terms of the theory of
derivatives; control the correctness of
calculations; independently acquire new
knowledge. Studebts own basic techniques
and methods for solving basic problems in
mathematical analysis in terms of the
theory of derivatives. CTyaeHTBI 3HAIOT

OCHOBHBIE MTOHSTHS, POPMYIIBI U
YTBEPKACHHUS MAaTEMaTUUYECKOT0 aHaIN3a B
4yacTH, Kacarouleiicsi Teopur MpOU3BOTHBIX.
CTyaeHThl yMEIOT peliaTh 3a/1a4u Mo
MaTeMaTHYeCKOMY aHaJIU3y B YacTH,
Kacarouleicst TeOpUu MPOU3BOIHBIX;
KOHTPOJIMPOBATh MPAaBUILHOCTD
BBIYHMCIICHHI; CAMOCTOATENHHO
npuoOperaTh HOBbIE 3HAHUS. CTyIEHTHI
BJIQJICIOT OCHOBHBIMH MPUEMaMH U
METOJIaMU PELIeHHs] OCHOBHBIX 33/1a4 10
MaTeMaTUYeCKOMY aHAJIU3Y B YaCTH,
Kacarolleicsl TEOPUH MPOU3BOJIHBIX.

Crnenupuxkanuss MeponpusiTuid TEKyero KOHTPoJIf

Initial test

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca

VYcnoBus npoBeIEHUS MEPONIPUATHUSA: B YAChI ay/INTOPHOM PadoThI

MaxkcuMalbHBIN Gann, BBICTABIISIEMBIH 3a MCPOIIPUATHE HpOMe)KYTO‘lHOﬁ aTTeCTaluu: 0

ITpoxoanoii 6amt: 0

Iloka3aTesin oneHUBaAHUSA Babl
17 examples for calculating the value of expressions and solving equations, 1 point for each 8.5
example 17 nmpumepos o 0,5 6anmIoB Kak bl
one example for calculating inequality pemnienue HepaBeHCTBA 1.5

Testl

[IponoIKUTENBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTAINU: 2 Yyaca

VYcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MaxkcuManbHbIN 0aJul, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTectauuu: 30

[Ipoxonnoii 6amn: 13




Iloka3atesn oneHNBAHUS banasl

Task #3, assessed at a maximum of 18 points, namely, 4 points for each of the three subtasks 18 18

6amtoB 3a Tpetbe(3) 3amanue (1o 6 6amnjd 3a pemenue 3aganus Mo OyKBaMu a,0,B KaxI0€)

Task #1, assessed at a maximum of 8 points 8 6ayI0B 3a mepBoOe 3a/1aHNUE 8

Task #2, assessed at a maximum of 4 points 4 Gasuia 3a BTopoe 3a7aHue 4
Test2

ITpoaomKUTENTEHOCTD TPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B 4AChl ay/IMTOPHOM padoThI

MaxkcruMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE TPOMEKYTOUHON aTTectauuu: 30
ITpoxonnoii 6amn: 13

IToxa3aTe I onleHUBAHUS Baaasl

10 examples of 3 points each 10 mpumepos o 3 Gaia 30

Final test 1

[Ipo0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ay/IMTOPHOH padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 40
IIpoxoanoii 6amn: 17

IToxa3aTeiu onleHUBAHUS Baaasl
Tasks #1-4 and 7, assessed at a maximum of 4 points each, 3amanus nmox Homepamu 1,2,3,4,7 no 20
4 0aJuIa KaXxaoe
Task #5, assessed at a maximum of 12 points 3aganue HOMEp 5 12
Task #6, assessed at a maximum of 8 points 3agaHue HOMEp 6 8

Bua MeponpusiTusi IPOME:KYTOYHOM aTTeCTAUM : DK3aMEH

Cnoco0 npoBeeHUss MEPONPUATHS IPOMEKYTOYHOI aTTecTanuu : OIeHKa MO IUCIUIUIMHE B paMKax
MIPOMEXKYTOUHOM aTTecTallK ONpeesieTcs Ha OCHOBE 0a/IoB, HAOpaHHBIX 00YYaIOIIMMCS Ha KOHTPOJIbHBIX
MEPOIPUATHUSIX, IPOBOJIUMBIX B TEUEHUE YUEOHOI0 IEpUOAA.

MakcumaJsibHOe KoJIn4ecTBo 0a/u10B : 100

KonBepranusi 6a,1710B B 0TMETKHU

«oTau4Ho» - ot 81 1o 100

«xopomo» - ot 61 1o 80

«YAOBJICTBOPUTEJBHO» - OT 43 110 60
«HeY/0BJIETBOPUTEJIBLHO» / «He3aUYTeHo» MeHee 43 Oarta

Komnerenunus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIIero KOHTPOJIs pe3yJbTaTOB 00yUeHUs




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK 4.1 Test 4 Students know basic concepts, formulas

[TpuMeHsieT OCHOBHBIE METO/IbI
MaTeMaTHYEeCKOro aHaJIu3a I
KOJIMYECTBEHHOU OIIEHKU
COLIMAIbHO-2KOHOMHYECKHX
MIPOIIECCOB

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

and statements of mathematical analysis in
terms of the theory of integrals. Students
are able to solve problems of mathematical
analysis in terms of the theory of integrals;
control the correctness of calculations;
independently acquire new knowledge.
Students own basic techniques and methods
for solving basic problems in mathematical
analysis in terms of the theory of integrals.

CTyneHThl 3HalOT OCHOBHBIE TIOHATHS,
(bOpMyIIBI U yTBEPKACHUS
MaTEeMaTHYECKOTO aHallu3a B YacTH,
Kacarollencsl TEOPUH UHTErPajioB.
CTyneHThI yMEIOT pelaTh 3a1a9u
MaTeMaTHYeCKOMY aHaJIU3y B YacCTH,
KacaloIIencsi TEOpUU HHTETPAJIOB;
KOHTPOJIMPOBATh MPaBUIHLHOCTD
BBIYUCIICHHI; CAMOCTOSATEIBHO
npuoOperaTh HOBbIE 3HAHUS. CTyIEHTHI
BJIQJICIOT OCHOBHBIMU TIpUEMaMH 1
METOJIaMU PELIeHHsI OCHOBHBIX 33/1a4 110
MaTeMaTHYeCKOMY aHAJIU3y B YaCTH,
Kacarollencsl TEOPUH UHTErPajioB.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.4.1

[TpuMeHsieT OCHOBHBIE METO/IbI
MaTeMaTHYEeCKOro aHaJIu3a I
KOJIMYECTBEHHOU OIIEHKU
COLIMAIbHO-2KOHOMHYECKHX
MIPOIIECCOB

Test 5
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

Students know basic concepts, formulas
and statements of mathematical analysis in
terms of the theory of functions of several
variables. Students are able to solve
problems of mathematical analysis in terms
of the theory of functions of several
variables; control the correctness of
calculations; independently acquire new
knowledge. Students own basic techniques
and methods for solving basic problems in
mathematical analysis in terms of the
theory of functions of several variables.
CTyzneHTbI 3HAIOT OCHOBHBIEC TIOHSTHS,
(bOpMyJIBI M YTBEPKICHHUS
MaTEeMaTH4ecKOro aHaIn3a B YacTH,
Kacaromiencs: Teopuu PyHKIUI HECKOJIBKUX|
nepeMeHHbIX. CTyI€HTBI yMEIOT pelaTh
3a71a4M 10 MaTEMAaTUYECKOMY aHAIIU3Y B
YacTH, Kacaromencs Teopun GyHKIIUNA
HECKOJIBKUX MEPEMEHHBIX;
KOHTPOJIUPOBATH MPABHIBHOCTH
BBIYUCIICHHIT; CAMOCTOSATEIBHO
npuoOpeTats HOBbIE 3HAHUA. CTyIEeHTHI
BJIAJICIOT OCHOBHBIMH NIPUEMaMU U
METOJAaMH PEIICHUs] OCHOBHBIX 3a71a4 110
MaTeMaTH4eCKOMY aHaJIN3y B YacTH,
Kacaroleincst Teopuu pyHKIHUNH HECKOJIBKUX
MIEPEMEHHBIX.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.4.1 Final test 2 Students KNOW: basic concepts, formulas
[TpumeHseT OCHOBHBIE METO/IBI HNToroBoe KOHTpPOJIBLHOE and statements of mathematical analysis in
MaTEMaTH4ECKOI0 aHalInu3a Uil MeponpusiTue terms of the theory of integrals, functions of

KOJIMYECTBEHHOU OIIEHKU
COILIMAJIbHO-DKOHOMHUYECKUX
MIPOIIECCOB

several variables and differential equations.
Students are ABLE to: solve problems of
mathematical analysis in terms of the
theory of integrals, functions of several
variables and differential equations; control
the correctness of calculations;
independently acquire new knowledge.
Students OWN: basic techniques and
methods for solving basic problems in
mathematical analysis in terms of the
theory of integrals, functions of several
variables and differential equations.

Crynentsl 3HAKOT: 0oCHOBHBIE OHATHS,
(bopMyIIBI U YTBEPKACHUS
MaTeMaTHYeCKOro aHaJIn3a B 4acTH,
KACaroLIENCsl TEOPUU UHTErPAJIOB,
(GYHKIMH HECKOJIBKMX NEPEMEHHBIX U
Qg depeHInaIbHbIX YPaBHEHUH.
Crynentsl YMEIOT: pemiats 3agauun
MaTeMaTHYECKOMY aHaJIU3y B YacTH,
Kacarollencsi TEOpuu MHTETrpalios,
(bYHKINH HECKOJIBKHX NEPEMEHHBIX U
nudepeHInaIbHBIX YPaBHEHUH;
KOHTPOJIMPOBATh MPAaBUIbLHOCTh
BBIUHCJICHH; CAMOCTOATEIBHO
npuoOperaTh HOBbIE 3HAaHUs. CTyAEHTHI
BJIAAEIOT: ocHOBHBIMU IpreMaMu U
METOJIaMH PELICHHsI OCHOBHBIX 3a/1a4 110
MaTeMaTHYeCKOMY aHaJIU3y B YacTH,
Kacarollecsl TEOPUHM UHTErPalioB,
(GYHKIMI HECKOJIBKUX TIEPEMEHHBIX U
TuQdepeHIaIbHbIX YpaBHEHUH

Cneunpukanusa MeponpusTHH TeKylIero KOHTPOJIS

Test 4

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 yaca

VY cnoBus IpOBENECHNS] MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATHE TPOMEKYTOUHON aTTecTauuu: 30

IIpoxoaHoii 6amn: 13



Iloka3aTey OLEHUBAHUSA

Bajaasl

6 examples of 4 points each 6 npumepoB 1o 4 6asIa KX bl

24

2 tasks with 3 points each 2 3amaum mo 3 Gainna kaxmuas

6

Test 5

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YAChl ayINTOPHOI padoThI

MakcumanbHbIi 0ajul, BRICTABISEMBIN 32 MEPOTIPUATHE MMPOMEKYTOUHOM arTectanun: 30
[Tpoxoxnoii 6amr: 13

IToxa3zaren oeHUBAHUA

Bajaabl

10 tasks with 3 points each 10 npumepoB no 3 Ganna KaxIbIi

30

Final test 2

[Ipon0mKUTENBHOCTD TPOBEACHMS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTalluu: 2 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YAChl ayIMTOPHO padoThI

MakcumanbHBIH 0ajll, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTecTanun: 40
[Tpoxoxnoii 6amr: 17

IToxa3zarTen oeHNBAHUA

Bajaabl

Tasks #1-5, assessed at a maximum of 2 points each, on the topic "Differential Equations" Ilate

npuMepoB 1o 4 6auia o Teme "luddepeHnmanbabie ypaBHEHUS "

20

Tasks #6-9, assessed at a maximum of 2 points each, on the topic "Integration" Yetsipe mpumepa

o 3 6aya o reme "MHTerpupoBanue”

12

Tasks #10-13, assessed at a maximum of 2 points each, on the topic "Function of several
variables" Yetsipe npumepa o 2 6amia o teme "DyHKIHUS HECKOJIBKUX TEPEeMEHHBIX "




