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1. HauMeHoBaHHe TUCIUNINHBI
Mathematics

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpagsnenue: 05.03.06 Dxosnorus u npupo0n0Jib30BaHUE

HAIMPAaBIEHHOCTb DKOJIOTHYECKasi HH)KEHEPHsI U HOBasi SHEPreTHKa



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

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

05.03.06 Dxonorust ¥ MPUPOOINIOIL30BaHKE (HAPABIECHHOCTD | DKOJOTHUECKas MH)KCHEPUS U HOBas
JHEPTeTHKA)
OIIK.1 Bianeer 6a30BbIMU 3HAHUSIMH O COBPEMEHHOM HAYYHOUN KapTHHE MUpPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB M METOJIOB MaTEMaTUYECKUX U €CTECTBEHHBIX HAYK
HNuaaukaropsl
OIIK.1.2 IIpumensieT 3HaHUA B 00JIACTH MAaTEMAaTHKU B 00beMe, HEOOXOUMOM JIJIsl BIIAJICHUS
MaTeMaTHUYECKUM anmnapaToM B podeccuoHaibHOU cepe 11t 00paboTKM U aHaIu3a JaHHBIX HAOIIOICHUN



HanpaBﬂeHm[ MNOATr0TOBKH

4. O0beM U coJepkaHue TUCHUTITHHBI

¢opma o0yuenus

05.03.06 Dxonorusi 1 TPUPOIONOIL30BAHKNE (HAPABIEHHOCTD:
DKoJoru4ecKasi MH)KEHEpHs U HOBasi SJHEPTreTUKa)

@®opMBbI TeKyl1ero KOHTPOJIS

O4YHast
NeNe TpumecTpoB, 1,2,4
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 12
O0beM JUCHUILIMHBI (AK.YaC.) 432
KonTakTHasi padora ¢ 168
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 84
3aHATHI
IIpoBeneHne NpakKTHYECKHUX 84
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 264
(ak.4ac.)

DopMbI IPOMEKYTOUHOM

Bxoanoe tectupoBanue (1)
HroroBoe koHTposibHOE MepornpusTue (3)
[TucebmeHHOE KOHTPOJIBHOE MeponpusTue (6)

aTrecralnumn

Ox3ameH (1 Tpumectp)

Ok3ameH (2 TpumecTp)
Ok3ameH (4 TpumecTp)




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Mathematics (term 1)

Function and limits of function.
The concept of a function, monotonicity, continuity, limit is studied. Limit properties. Uncertainties.

The derivatives of function.
Definition and properties of the derivative of a function.

The analysis of function.
The use of derivatives in the analysis of functions. Extrema of functions, region of existence, asymptotes, parity,
periodicity, inflection points.

Derivatives of a multivariables functions.
Derivative of multivariable functions. Partial derivative. Differential. Higher-order derivatives.

Integral calculus.
Antiderivative. Properties of antiderivatives. Indefinite and definite integrals, methods of integration.
Newton-Leibniz formula. Applications of integrals.

Differential equations.
The concept of an ordinary differential equation. Cauchy problem. ODE classification. Variable separation
method. Linear ordinary differential equations. Perfomance equation.

Mathematics (term 2)

Vector and tensor calculus.
Vector concept. The simplest operations with vectors, transformation of vectors. Scalar and cross product of
vectors. Definition of a tensor. Coordinate system transformation. Eigenvalue problem. The vector differential
operator. The integrations of vector fields.

Series.
Numerical series. Convergence. Function series. Power series, Fourier series.

Partial differential equations.
Classification of PDE. Hyperbolic, parabolic and elliptic PDE.

Mathematics (term 3)

Introduction to the probability.
Probability and theory of sets. Operations with events. Conditional probability. The total probability formula.
Independent events. Bayes' theorem.

Probability distributions.
Base properties of distributions. Probability functions. Moments. Discrete distribution. Binominal distribution.
Poisson distribution. Geometric distribution. Continuous distributions. Gaussian.

Statistics.
Data preprocessing.Interval diagrams. Median and mode. Mean and variance calculation. Confidence Intervals.
Parameters estimation. The confidence intervals for mean if variance is known. The confidence intervals for
mean if variance is unknown. The confidence intervals for proportion. The confidence intervals for variance and
standard deviations. Hypothesis testing. Tests for mean value and proportion. Tests for variance and standard
deviation. Error and the power of test. Testing the difference between parameters of two samples. Difference



between means of independent samples. Difference between means of dependent samples. Difference between
two proportions. Difference between two variances.



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. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Vladimir A. Zorich. Mathematical Analysis I / Vladimir A. Zorich // Publisher Name: Springer, Berlin,
Heidelberg, 2015. — 616 p. — ISBN 978-3-662-48792-1. — TekcT : 21eKTpOHHBIH // DNEKTPOHHO-
oubmmoTeunas cucrema SpringerLink : [caift]. https://link.springer.com/book/10.1007/978-3-662-48792-1

2. Vladimir A. Zorich. Mathematical Analysis II / Vladimir A. Zorich // Publisher Name: Springer, Berlin,
Heidelberg, 2016. — 720 p. — ISBN 978-3-662-48993-2. — TekcT : 37€KTPOHHBIH // DIEKTPOHHO-
6ubimoreynas cucrema SpringerLink : [caiit]. https://link.springer.com/book/10.1007/978-3-662-48993-2

JdomosHuTeIbHAS:

1. Wolfgang Karl H&#228;rdle, Zden&#283;k H1&#225;vka. Multivariate Statistics. Exercises and Solutions.
Springer, Berlin, Heidelberg, 2015. eBook ISBN 978-3-642-36005-3. TekcT 3J1eKTpOHHBIH.
https://link.springer.com/book/10.1007/978-3-642-36005-3

2. Scott Pardo. Statistical Analysis of Empirical Data. Methods for Applied Sciences. Springer, Cham, 2020.
eBook ISBN 978-3-030-43328-4. Tekcrt anekrponnsiit. https://link.springer.com/book/10.1007/978-3-030-
43328-4



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

http://library.psu.ru/node/738 Pecypcet Hayunoit 6ubnumorexu [I'HUY
10. Ilepeyenb uHPOPMAITUOHHBIX TEXHOJIOT U, NCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

OobpazoBatenbHbIH Mporiece mo auciuruinae Mathematics npeanonaraeT UCMOIB30BaHKUE CIIETYIOIIETO
MPOrPaMMHOTO o0ecrieueHus: 1 HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- Multimedia software and equipment for lectures;
- Laptops for practical trainings;
- Laboratory computer equipment.

HpI/I OCBOCHHHU MaTcpHraa U BbIITIOJTHCHHUA 3a)1aH1/1171 M0 JUCHUIITIMHE PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuneTax ooyuatromuxcsi ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOMN paOOThI U TPOBE/ICHUY 3aHATHI B pEXKUME OHJIAWH MOTYT
MCTIOJIb30BAThCS:

crcTeMa BHICOKOH(pepeHIICBs3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas noaepKxuBaeT BO3MOKHOCTh HCIIOJIb30BAHUS
TEKCTOBBIX MaT€pPHAJIOB U MPE3EHTALNH, ayIMO0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3aJJaHUA JJ11 COBMECTHOM paboThI.

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

11. Onucanue MaTepraJbHO-TEXHUYECKOH 0a3bl, HEO0XOAUMOM /ISl OCYIIEeCTBJICHHS
00pa30BaTeJIbHOIO MpoIecca Mo AUCHUIINHE

Lectures:
An auditorium must have the presentation equipment (projector, screen, computer / laptop) with the appropriate
software, chalk or marker board.
Group (individual) consultations:
An auditorium must have the presentation equipment (projector, screen, computer / laptop) with the appropriate
software, chalk or marker board.
Current control:
An auditorium must have the presentation equipment (projector, screen, computer / laptop) with the appropriate
software, chalk or marker board.
Free work:
An auditorium for free work, equipped with computer equipment with the ability to connect with the Internet,
provided with access to the electronic information and educational environment of the university. There must be
an access to the Scientific Library of the PSU.

[Tomemenust HayuHoii onbmuorexku [IITHUY mist oGecrieueHns: caMOCTOSATETbHONU PabOThl 00yUYaOIUXCS:

1. Hayuno-0ubnuorpadudeckuii otaen, xopi.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMU KOMIIBIOTEPA C
JOCTYIIOM K JIOKQJIBHOM U TI100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. YnTanpHbI{ 3aJ1 TYMaHUTAPHOM JUTEpaTyphl, Kopm. 2, aya. 418. O6opynoBaH 7 mepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOW U TTI00aTbHONH KOMIBIOTEPHBIM CETSIM.

3. YuranbHbIH 3a1 €CTECTBEHHOM auTeparypsl, kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHanbHBIMU
KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTpAHHOM UTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTbHBIM KOMITBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOM U T1100abHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynosana 11 nepcoHabHBIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH H TJT00AIBHOW KOMIIBIOTEPHBIM CETSIM.



6. UutanbHbIi 3a1 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBaH 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbioTephl, yCTaHOBIIEHHBIE B TIOMEIIEHUAX HAYYHONH OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouno-npaBoBas cuctema «Koncynprantlmrocy»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE

Mathematics

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

OIIK.1

Baageer 0a30BbIMH 3HAHMSAMM O COBPEMEHHOH HAYYHOH KaPTHHE MHPA HA OCHOBE IOJIOKECHM,
3aKOHOB M METOJA0B MAaTEeMATHYECKUX U €CTECTBEHHBIX HAYK

[Ipumensier 3HaHUS B
00J1acTH MaTeMaTHUKH B
o0BbeMeE, HEOOXOTUMOM
JUTSI BIIAJICHHST
MaTeMaTHYEeCKUM
anmapaTroMm B
npodecCHOHATBLHOMI
cdepe st 00paboTKU U
aHaJM3a JTaHHBIX
HaOMOACHUI

and statements of the main
theoretical methods of school
mathematics BE ABLE TO:
perform mathematical calculations
in standard formulations TO
MASTER: to give a meaningful
interpretation of the results of
calculations

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.2 TO KNOW: the basic concepts HeynosiierBopuren

The student doesn't know the basic concepts and
statements of the main theoretical methods of
school mathematics. He/she is not able to
perform mathematical calculations in standard
formulations. He/she demonstrates a lack of
skills in solving mathematical problems.
YnoBaerBopuTebH

There is a general but not structural knowledge
of the basic concepts and statements of the main
theoretical methods of school mathematics. The
student demonstrates a partially formed ability
to perform mathematical calculations in
standard formulations. There is the fragmentary
application of skills in solving mathematical
problems.

Xopouo
There is a formed knowledge of the basic
concepts and statements of the main theoretical
methods of school mathematics. The student
demonstrates a formed ability to perform
mathematical calculations in standard
formulations, but he/she has some omissions. In
general, the student has formed skills in solving
mathematical problems, but these skills contain
separate gaps.

OTtim4yHoO
The student has formed and systematic
knowledge of the basic concepts and statements
of the main theoretical methods of school
mathematics. The student demonstrates a
formed ability to perform mathematical
calculations in standard formulations and to give
a meaningful interpretation of the results. There
is the successful and systematic application of
skills in solving mathematical problems.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema nocTaBku ;. ba3zoBas

Buja meponpusiTHs NPOMeKYTOYHON aTTeCTANMH ¢ DK3aMEH
Cnoco06 npoBeeHrst MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLiEHKa N0 JUCHUIUIMHE B paMKax
MPOMEKYTOUHOM aTTEeCTAIlK ONPEENSIeTCS Ha OCHOBE 06a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPHUITUSX, TPOBOJIUMBIX B T€UEHUE YUYEOHOTO NIEpUOIa.
MaxkcuMajibHOEe KoJIHYecTBO 0aioB : 100

KonBepranusi 6a/U10B B 0TMETKHU

«oTiInyHo» - ot 81 mo 100
«xopowmo» - ot 61 1o 80

«YJ0BJIETBOPUTEJbHO» - 0T 47 10 60
«HEeYI0BJIETBOPUTEIbHO)» / «He3a4TeHo» MeHee 47 Oaiia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

Function and limits of
function.
BxoaHoe TecTHpoOBaHHe

Basic arithmetics. Work with the functions.

OIIK.1.2

[Ipumensiet 3HaHUA B 00JaCTH
MaTEMaTHUKH B 00bEME,
HEOOXOIMMOM JIJIs BIaJCHUS
MaTeMaTHYECKUM ammapaToM B
npodeccuoHansHOM chepe mmst
00pabOTKU U aHaIM3a JaHHBIX
HaOIIOAECHUI

Derivatives of a
multivariables functions.
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

Properties of function derivatives.
Differentiation rules.

OIIK.1.2

[TpumensieT 3HaHUS B 00JaCTH
MaTeMaTHKHU B 00beMe,
HEOOXOIUMOM IS BIIAJICHUS
MaTeMaTHYECKUM arapaToM B
npodeccuoHaIbHON chepe s
00paboTKHK M aHAIHM3a JaHHBIX
HaAOJIFOIEHUN

Integral calculus.
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTiue

Integral definition and properties.
Integration rules.

OIIK.1.2

[TpumensieT 3HaHUA B 00JaCTH
MaTeEMaTHKH B 00beEME,
HEOOXOTUMOM JTSI BIIAJICHHUS
MaTEeMAaTHUYCCKUM ariapaTroM B
npodeccuoHansHOM chepe nms
00pabOTKU M aHaIN3a JaHHBIX
HaOJIFOIEHUNA

Differential equations.
HNTorosoe KOHTpPOJIbHOE
MeponpusiTue

Solving of differential equations




Crnenudukanuss MeponpMATHI TeKylIero KOHTPOJIA

Function and limits of function.

[TpoaomKUTENTEHOCTD MIPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTEeCTAllNH: .5 yaca
YcoBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYIMTOPHOMH padoThI

MaxkcuMaibHBIN 0aJl1, BRICTABIIIEMBIH 32 MEPOTIPUATHE TPOMEKYTOUHOM aTTecTanuu: )
[TpoxoxHoii 6amt: 0

IToxa3aTe,u oLleHUBAHUA Banibl
Function plot analysis 5
Basic arithmetics 5
Derivatives of a multivariables functions.
[TpomomKUTETLHOCTD TPOBEACHUS MEPOTIPHUSITUS IPOMEKYTOUHOU aTTecTanuu: 1 yaca
Y ciioBHsI MPOBEACHUS MEPOTIPHSITHS: B YaChl ayINTOPHOI padoThI
MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 3a MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 30
[Tpoxoanoii 6amt: 15
IToxa3zaTe,u oLleHUBAHUA Banibl
Differentiation of single-variable function. The product rule. The chain rule. 9
Multivariate derivative 8
Limit calculation. 7
Derivative as a limits 6
Integral calculus.
[TpoaomKUTETLHOCTD IPOBEACHUS MEPOTIPHUSITUS IPOMEKYTOUHOU aTTecTanuu: 1 yaca
Y ciioBHsl MPOBEACHUS MEPOTIPHSITHS: B YaChl ayINTOPHOI padoThI
MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 30
[Tpoxoanoii 6amt: 15
IToxa3aTe,u oLleHUBAHUA Banibl
Integrals of different functions 9
Definite integral 8
Antiderivative 7
Riemann sum 6
Differential equations.
[TpoaomKUTETLHOCTD IPOBEACHUS MEPOTIPHUSITUS IPOMEKYTOUHOU aTTecTanuu: 1 yaca
Y ciioBHsI MPOBEACHUS MEPOTIPHSITHS: B YaChl ayINTOPHOI padoThI
MaxkcumanbHbIN 0ais, BEICTABIISCMBbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectaruu: 40
[Tpoxoxnoii 6amr: 17
IToxka3aTenu oneHNBaAHUS Bbanuabl
First-order differential equations of other kinds 10

Linear differential equations with constant coefficients




Formulation of problems with differential equations

Separable differential equations

General classification and meaning of the differenital equations
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Bua MeponpusiTUsi IPOMEKYTOUYHOM ATTECTANUM : DK3aMEH
Cnoco0 npoBeeHUss MEPONPUATHS IPOMEKYTOUHOM aTTecTanum : OIeHKa 0 AUCIUIIMHE B paMKax
IPOMEKYTOUHOM aTTecTally ONpPEeIsIeTCs Ha OCHOBE 0ayuioB, HAOpaHHBIX 00yYaroIMMCs Ha KOHTPOJIbHBIX
MEPONPUSITUSIX, IPOBOJIMMBIX B TEUEHUE YUEOHOT O IIEpro/a.
MaxkcumajibHOe KoIu4ecTBo 0asios : 100

KonBepranusi 6a/1710B B 0TMETKH

«oTam4uHo» - ot 81 go 100
«xopomo» - ot 61 o 80

«YAOBJICTBOPUTEJBHO» - OT 43 110 60
«Hey/I0BJIeTBOPHUTEIbHO» / «He3auTeHo» MeHee 43 Oaa

Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIsA pe3yJbTAaTOB 00yYeHU s
OIIK.1.2 Vector and tensor calculus. | Basic elements of vector calculus and field

HpI/IMeHHeT 3HaHUS B 00JIaCTH

ITncbMeHHOe KOHTPOJIbHOE

theory

MaTeMaTHKHU B 00beMe, MeponpusiTue

HEOOXOIUMOM JIJIS BIIAJICHUS

MaTeMaTHYECKUM arapaToM B

npodeccuoHaIbHON chepe 1is

00pabOTKH M aHAJIN3a TaHHBIX

HaOIIOACHUI

OIIK.1.2 Series. Numerical and functional series
[TpumensieT 3HaHUA B 00JaCTH ITuchLMeHHOe KOHTPOJIbHOE

MaTeMaTHKHU B 00bEME, MeponpusiTue

HEOOXOJUMOM JUIsI BIIAJCHHS
MaTEeMAaTHUYECKUM ariapaToM B
npodeccuoHaIbHOM chepe s
00pabOTKH ¥ aHAJIN3a JAHHBIX
HaOII0ICHUI

OIIK.1.2

[TpumensieT 3HaHUS B 00JaCTH
MaTeMaTHKHU B 00beMe,
HEOOXOIMMOM IS BIIAJICHUS
MaTeMaTHYECKUM arapaToM B
npodeccuoHaIbHON chepe i
00pabOTKH M aHAJIU3a TaHHBIX
HaOIIOACHU I

Partial differential equations.
HNTorosoe KOHTPOJIbHOE
MeponpusiTue

Basic properties, solutions and applications
of partial differential equations




Crnenudukanuss MeponpMATHI TeKylIero KOHTPOJIA

Vector and tensor calculus.

[TpoaomKUTENTEHOCTD MIPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTEeCTAllNH: .5 yaca
YcoBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYIMTOPHOMH padoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 30
[Tpoxoxnoii 6amr: 13

IToxa3zarTenn oeHUBaAHUA

Bajaabl

The vector differential operator. The integrations of vector fields.

Eigenvalue problems.

Coordinate system transformation.

Vector concept. The simplest operations with vectors, transformation of vectors.

Scalar and cross product of vectors

B O N 9 0

Series.

[TpoaomKUTEN,HOCTD MTPOBEICHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTEeCTAllNH: .5 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YAChI ayINTOPHOI padoThI

MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOU aTTecTanuu: 30
[Tpoxoxnoii 6amr: 13

IToxa3zarTenn oeHUBAHUA

Bajaasl

Fourier series definition and properties

Function series applications

Power series. Taylor formula

Convergence

Numerical series definition

B N 9] 0

Partial differential equations.

[TpoaomKUTEensHOCTD TPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus mpoBeeHUS MEPOTIPUATHUS: B HACHI CAMOCTOSITEILHON PadoThI
MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOU aTTecTanuu: 40
[Tpoxoxnoii 6amr: 17

IToxa3zarenn oeHNBAHUA

Bajaabl

Formulation of problems using PDEs

10

Hyperbolic PDE: basic solution and its properties

Parabolic PDE: basic solution and its properties

Elliptic PDE: basic solution and its properties

Classification of PDE
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Bua MmeponpusiTUsi IPOMEKYTOUYHOM aTTECTANUM : DK3aMeH

Cnoco0 npoBeeHUst MEPONPUATHUS IPOMEKYTOUHOM aTTecTanum : OIeHKa O AUCIUIIMHE B paMKax




HpOMe)KYTOqHOfI aTTeCTalluu ONpCACIACTCA Ha OCHOBC 6am1013, HaGPaHHBIX 06y‘-IaIOH_[I/IMCSI Ha KOHTPOJIbHBIX

MEPOMPUITUSX, POBOJIUMBIX B T€UEHUE YUYEOHOTO NIEpUO/Ia.
MakcuMajibHOE KoanuecTBo 0a1oB : 100

KonBepranusi 60a/U10B B 0TMETKHU

«oTiamyHo» - ot 81 mo 100

«xopomo» - ot 61 o 80

«YJ0BJIETBOPUTEJbHO» - 0T 43 10 60
«HEeY/I0BJIETBOPHUTEIbHO» / «He3aUTeHO» MeHee 43 Oarta

Komnerenuus Meponpusitue KonTpoaunpyembie 3j1eMeHThI
(mHaMKaTOpP) TEeKYILero KOHTPOJIst pe3yJIbTaToB 00y4YeHHs
OIIK.1.2 Introduction to the Probability events. Theory of sets.
ITpumensieT 3HaHuA B 00J1aCTH probability.
MaTeMaTHKU B 00beMe, IuchLMeHHOoe KOHTPOJIbHOE
HEOOXOIMMOM JIJIs BIaJICHUS MeponpusTue

MaTeMaTHYECKUM ariapaTtoM B
npodeccuoHaIbHOM chepe s
00pabOTKH M aHaIN3a JaHHBIX

HaOII0IeHU I

OIIK.1.2 Probability distributions. Distributions and moments theory
[Tpumensiet 3HaHus B 061aCTH IMucLMeHHOe KOHTPOJILHOE

MaTeMaTHKHU B 00beme, MeponpusiTue

HEOOXOIMMOM ISl BIaJAEHUS

MaTeMaTHYECKHUM aIapaTtoM B
npodeccuoHaIbHON chepe 1is
00paboTKH M aHAIKM3a JaHHBIX

HaAOJIFOIEHUH

OIIK.1.2 Statistics. Data processing. Confidence interval.
[TpumMensieT 3HaHus B 001aCTH UTOroBoe KOHTPOJIbHOE Statistical tests

MaTeMaTHKHU B 00bEME, MeponpusiTHe

HEOOXOIUMOM JIs1 BIaJICHUS
MaTEeMAaTHUYCCKUM ariapaTroM B
npodeccuoHaabHOH chepe s
00pabOTKU U aHaIM3a JaHHBIX
HaOIIOIeHUH

Crnenudukanuss MeponpMATHI TeKylIero KOHTPOJIA

Introduction to the probability.

HpO,[[OJ'DKI/ITCJIBHOCTL IMPOBCACHUA MCPOIIPUATHUA HpOMe)KyTO"IHOI\/’I aTTecTalMu: .5 yaca

YcnoBus mpoBeeHUS MEPOTIPUATHUS: B YAChl ayIMTOPHO padoThI

MakcumanbHBIH 0asl, BRICTABISEMBIN 32 MEPOTIPUITHE MMPOMEKYTOUHOM arTecTanun: 30

[Tpoxoxnoii 6amr: 13

IToxa3zarenn oleHNBAHUA

Baaasl




Probability and elements of sets theory.

The total probability formula.

Conditional probability. Bayes' theorem.

Operations with events. Independent events.

Probability definition

B N 9 0

Probability distributions.

[Tpo0IKUTETLHOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTTEeCTAIMH: .5 Yaca
YcoBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYIMTOPHOH PadoThI

MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOU aTTecTanuu: 30
[Tpoxoxnoii 6amr: 13

IMoka3aTe/n oneHNBaAHUS Banabr
Moments 8
Discrete distributions: Binominal, Poisson and geometric 7
Gaussian distribution 6
Probability functions. 5
Base properties of distributions. 4
Statistics.
[TpoomKUTETLHOCTD IPOBEACHUS MEPOTIPHUSTHS IPOMEKYTOUHON aTTecTanuu: 1 yaca
VY cnoBus IpOBEICHHUS MEPOTIPUATHS: B 4AChl Ay AUTOPHOH PadoThI
MakcumanbHbIH 0as1, BEICTABISIEMBII 32 MEPONIPUSATHE IIPOMEKYTOUHOH aTrTecTannu: 40
[Tpoxoanoii 6amr: 17
IMoka3aTe/n oneHNBaAHUS Banabr
Hypothesis testing. 10
Interval diagrams. 9
Confidence interval. 8
Median and mode. Mean and variance calculation. 7
Data preprocessing. 6




