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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Huctuumna «Algebra and Geometry» Bxoautr B mnporpammy OakanaBpuata «Data
Engineering u ynpasiieHre KOCMHYECKHMMHU CHCTEMaMm» 110 HarpasieHuto 27.03.04 «YnpasieHue
B TEXHMYECKUX CHUCTeMax» U u3ydaercs B | cemectpe 1 kypca. JucummuivHy peanusyer
JlemapTaMeHT MEXaHUKHU U MPOLIECCOB yNpaBieHus. JuciuImInHa COCTOUT U3 § pa3zienoB U 27 TeM
U HalpaBjieHa Ha HM3yYEHUE TEOPETUUYECKHMX OCHOB MATPUYHOW aireOpbl, TEOpUU JUHEHHBIX
IIPOCTPAHCTB, CHUCTEM JIMHEHHBIX aNreOpandyeckux YypaBHEHMM, JIMHEHHBIX OIEpaTOpOB,
AQHAJIMTUYECKOM TeOMETPUH, BEKTOPHOM aireOphl, JUHUM M MOBEPXHOCTEH MEPBOrO U BTOPOIO
nopsiaka. Ocoboe BHUMaHHE yJenseTcss pa300opy METOAOB pEIICHHs THUIOBBIX 3a/a4 U aHAIU3Y
o0JacTy UX MPUMEHEHHsI B TPOPeCcCCHOHAIBHON 1eTeIbHOCTH

Ilenbto OCBOEGHMSI JAMCLUMIUIMHBI SIBJIIETCS  IOBBIIIEHWE YPOBHA MaTeMaTUYeCKOU
IrpaMOTHOCTH, (opmupoBaHue (QyHIAMEHTAIbHBIX 3HAHMM W HABBIKOB NPHUMEHEHHUS METOOB
pelieHrs 3amad  JIMHEHHOW anreOpbl W aHATUTHYECKOH TEeOMETPUH, HEOOXOAMMBIX IS
npodeccnoHanbHOM NeATEIbHOCTH U OCBOCHUS MOCIEAYIOIUX TUCITUTLINH

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHDI

OcBoenne auciuminabl «Algebra and Geometry» HampaBieHo Ha (GopMHpOBaHHE Yy
00yJaromuxcst CASAYIONNX KOMIIETSHINHA (YaCTH KOMIICTCHITHN ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c80eHuu
OUCYUNTIUHBL (Pe3VIbmambvl 0C80eHUS OUCYUNTIUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHHUS KOMIICTCHIUHN

Mudp Komnerennus .
(B paMKax JaHHOMW NHUCUMUIUINHBI)

OIIK-1.1 Obnanaer 6a30BBIMU 3HAHHUSMH, TIOJyYCHHBIMH B
00acTH MaTeMaTHYeCKUX U (UJIH) €CTECTBEHHBIX HAYK;
OIIK-1.2 YMmeeT ucmosib30BaTh UX B MPOPECCHOHATLHON

NI TENBHOCTH,

OIIK-1.3 MmeeT HaBBIKK BRIOOPA METOIOB PEIICHUS 33124
po¢eCCHOHATBHOM NesTeTPHOCTH Ha OCHOBE TEOPETHIECKUX
3HAHH;

Crioco0eH aHamTu3UpPOBAaTh 3aJ1a4H
poeCCHOHATBHOMI
JIeATeIbHOCTH HA OCHOBE
MOJIOKEHHH, 3aKOHOB U METOJIOB B
00J1aCTH €CTECTBEHHBIX HAYK U
MaTeMaTHK{

OIIK-1

OIIK-2.1 BnageeT MaTreMaTH4eCKUMH METOJIaMH, OCHOBAMH
MPOTPAMMHUPOBAHUS U CTICIUATU3UPOBAHHBIMH CHCTEMaMH
MPOTPAMMHUPOBAHHUS JUIS PEATH3ALAH aJTOPUTMOB PEIICHUS
MIPUKJIATHBIX 3a7a4;

OIIK-2.2 YMeeT OCyIIecTBIIATh BEIOOP M aalTallHI0
MaTeMaTHYECKUX METOJIOB U TPOTPaMMHOTO O00ecTIeueHHs K
PEUICHHIO TPAKTUYECKUX 3a]1a4;

OIIK-2.3 Bnangeet HaBBIKaMu pa3pabOTKH U peaTu3aliiy
aJTOPUTMOB PEIICHISI MPUKIIAIHBIX 33]1a4 B 00JIaCTH
poheCCUOHANBHON NesITeIbHOCTH;

CrocobeH GpopMynupoBaTh
331244 NPO(eCcCHOHAIBHOM
JIeITeIbHOCTH Ha OCHOBE 3HAHMUH,

OIIK-2 pOoQUIBHBIX Pa3/eioB
MaTeMaTHYEeCKHX U
€CTECTBEHHOHAYYHBIX JIUCIUILIHH
(Moyeit)

OIIK-3.1 3naeT TeopeTHYeCKHE OCHOBBI ¥ MPUHITHUIIBI
MaTEMaTHYECKOTO MOJIEINPOBAHHUS;

OIIK-3.2 YmMeet pa3pabarbiBaTh U HCIIOJIB30BATH METO/IBI
MaTeMaTHYeCKOT0 MOJIEITMPOBAHHUSI, HHPOPMAIIHOHHBIE
TEXHOJIOTUH JUIsl PELICHUs 3a/1a4 IPUKIAJHON MaTeMaTHKY;
OIIK-3.3 BnageeT npakTH4eCKMMU HaBBIKAMH PELCHUS 3a7a4
MPUKIIAHOW MaTeMaTHKH, METOJAaMH MaTeMaTHIECKOTO
MOJICINPOBaHMA, HH(POPMAITMOHHBIMH TEXHOJIOTHSIMHA U OCHOBaMHU
MX UCIIOJIb30BaHU B MPO(HECCHOHATIBHOMN IeSTeTbHOCTH, HABBIKAMH
po¢eCCHOHATBHOTO MBIIUICHHUS U apCEHAIOM METOIOB H
MIOJIX0/I0B, HEOOXOAUMBIMH JUUISI aAEKBATHOTO UCTIOIB30BAHUS
METOJIOB COBPEMEHHON MAaTEMaTHKU B TEOPETHIECKUX U
MPUKJIAJHBIX 3a/1a4aX;

Croco0eH UCIOIB30BaTh
(byHIaMeHTaIbHbIC 3HAHUS TS
petieHust 6a30BBIX 33134
ynpaBHeHm[ B TCXHHUYCCKHUX
CHUCTEMAX C LIEIIBIO
COBepHJeHCTBOBaHI/Iﬂ B
npodeccruoHaTbLHOM
JIEATENBHOCTH

OIIK-3




3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

Juctuumna «Algebra and Geometry» oTtHOcHTCS K 00s3areipHOil yacth Oioka 1
«ucrumummHbl (MOIyH)» 00pa3oBaTeIbHON IPOTPAMMBI BBICIIETO 00pa30BaHUSI.

B pamkax oOpa3oBarenbHON NPOrpaMMbl BBICIIETO0 00pa3oBaHUs OOYYAIOLIMECS TaKKe
OCBaWMBAIOT JpPyrHe JHMCUMIUIMHBI W/WIA  TPAKTUKH, CIOCOOCTBYIOIIME JOCTHIKCHHIO
3aIUIaHMPOBAHHBIX PE3yJIbTaTOB OCBOCHMS AUCHUILTHHBI «Algebra and Geometryy.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux 00CmuiceHur
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHBL

HpeamecrByrommue ocaenyromue
HIngp Haumenosanue ﬂﬂc{)lﬂz:lﬂﬂﬂbl?,MOI;yﬂﬂ nncunnﬂnillil/l\]fouyﬂn
9 9
KOMMETEHIIH NPAKTUKH* NPaKTHUKH*
Physics;

Space Flight Mechanics;
Complex analysis;
Differential equations;
Equations of mathematical
physics;

Mathematical analysis;
Theoretical Mechanics;
Theory of Probability and
Mathematical Statistics;
Research work / Hay4no-
HCCJIICA0BATCIIbCKaA pa60Ta;
Technological Training;
Undergraduate practice /
IIpenauniomMHas npakTUKa;

Cnoco0eH aHaIM3upOBaTh
3aau podeccHoHaIbHON
JeSITeJIBHOCTH Ha OCHOBE

OIIK-1 TOJIOKEHUM, 3aKOHOB 1
METOJIOB B 00J1aCTH
€CTECTBEHHBIX HAYK U
MaTeMaTHKU

Space Flight Mechanics;
Complex analysis;
Computer Science and
Programming;

Differential equations;
Equations of mathematical
physics;

Mathematical analysis;
Numerical Methods;
Automatic Control Theory;
Analysis of Geoinformation
Data;

Theory of Probability and
Mathematical Statistics;
Research work / Hay4uno-
HccieoBaTenbckas paboTa;
Technological Training;
Undergraduate practice /
IIpepumniomMHas NpaKkTUKa,

CrocobeH GpopMynupoBaTh
331244 PO(eCcCHOHAIBHOM
JeATEIEHOCTH Ha OCHOBE

OIIK-2 3HAHUH, TPOPIITHHBIX
pa3aenoB MaTeMaTH4ECKHUX
Y €CTECTBEHHOHAYYHBIX
JUCHUIUIAH (MOJTyTIei)

Space Flight Mechanics;
Complex analysis;
Differential equations;
Equations of mathematical
physics;

Mathematical analysis;
Theoretical Mechanics;
Numerical Methods;
Automatic Control Theory;

Crioco0OeH HCIob30BaTh
(byHIaMeHTalbHbIe 3HAHUS
JUTSL pETIeHUsT 0a30BBIX
3a[a4 yrnpaBJCHUS B
TEXHUYCCKHUX CUCTEMAX C
LEJIbI0 COBEPUICHCTBOBAHUSI
B npodeccHoHATEHOM
JeATEIbHOCTH

OIIK-3




Ipexmecrayrommue Mocaexyrommue
Hngp Hauvenosanue uncﬁnl:mnnblyMol;lynu nncunnnn):{il/ﬁlouynn
9 9
KoMueTeHmH NpaKTHKA* NpaKTHKH*

Analysis of Geoinformation
Data;

Optimal Control Methods;
Theory of Probability and
Mathematical Statistics;
Research work / Hay4no-
HCCICO0BATCIbCKAsA pa60Ta;
Technological Training;
Undergraduate practice /
IIpennunnomMHas NpaKkTHUKa,

* - 3amoJIHAETCS B COOTBETCTBUM ¢ MaTpHueil komnereniuid u CYII OI1 BO
** - 3JIeKTUBHBIE AUCIUIUIUHBI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

Oom1ast TpyaoemMkocTh auciuruinibl «Algebra and Geometryy cocrasisier «8» 3a4eTHBIX ¢TUHHII.
Tabauya 4.1. Buowvl yuebHolU pabomvi no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL 8blCULIE20 00PA308AHUSL Ol OYHOU Gopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMeclT pCeD)
Konumaxmmnas paboma, ax.u. 126 126
Jlexuuu (JIK) 54 54
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 72 72
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 126 126
Koumponw (sx3amen/3auem c oyenkou), ax.u. 36 36
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 288 288
3a4.el. 8 8




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomol

Bun
Homep | HammeHnoBanmue pazaesa .
Copep:xanue pa3aesia (TeMbl) yuyeoHoM
pa3aeja AUCHHUITJIMHBI w
padoThl
Linear algebra and analytic geometry in the
Paszen 1 |Introduction 11 structure of mathematical k_nowledge. Areas of JIK, C3
application of methods of linear algebra and
analytic geometry.
21 Basic concepts a_nd concepts. Linear operations on JIK, C3
matrices and their properties
29 Matrix multlpllcatlon, matrix multiplication JIK, C3
properties
Elementary transformations of rows and columns of
2.3 : ) . JIK, C3
. the matrix, reduction to a stepwise form
Paznen 2 |Matrix algebra - - - -
The determinant of the matrix and its properties.
2.4 . - . JIK, C3
Minor and algebraic complement of the matrix
25 Methods for calculating the determinant of the K. C3
' matrix. Laplace's Theorem and the Gauss method ’
The inverse matrix, its properties and methods of
2.6 finding. LU-matrix decomposition JIK, C3
31 Directed segment, free vector. Linear operations on JIK, C3
. vectors and their properties
Pazmen 3 | Geometric vectors - - -
Vectors on a straight line, on a plane and in space.
3.2 .. JIK, C3
Internal and external laws of composition
a1 Definition and pr_opertles of_llnear space. Linear JIK, C3
dependence and its geometric meaning
The rank of the matrix and its properties. The basic
Pazmen 4 |Linear spaces 4.2 minor theorem. Ways to determine the rank. JIK, C3
Skeletal matrix decomposition
43 The basis and dimension of a linear space. 1K, C3
' Coordinates of the vector. Transition between bases ’
51 Coordinates of a geometric vector and a point. 1K, C3
' Vector project and dots. Coordinate systems ’
Linear operations on vectors in coordinate
Paspen 5 |Vector algebra 52 representation. Scalar product of vectors JIK, C3
5.3 Vector and mixed product of vectors JIK, C3
5.4 Transition between coordinate systems JIK, C3
Definition, properties and classification of SLA.
6.1 Matrix entry of SLA. The Kronecker-Capelli JIK, C3
Systems of linear algebraic Theorem
Pasznen 6 - Systems with a square non-degenerate matrix.
equations (SLA) 6.2 Kramer's Rule JIK, C3
6.3 General view systems. The Gauss method JIK, C3
6.4 Geometric properties of SLA solutions JIK, C3
Equations of a straight line on a plane and a plane in
7.1 space. Mutual arrangement of straight lines and JIK, C3
planes
Algebraic lines and 79 Metrlt_: problems in a rectangular Cartesian JIK, C3
Paznen 7 surfaces coordinate system
7.3 Ellipse, hyperbola, parabola JIK, C3
The general equation of the second-order line.
7.4 Characteristic polynomial. Transformation of the JIK, C3
general equation, the method of rotations
8.1 Deflr_ntlon ar!d properties of a linear operator. JIK, C3
Matrix of a linear operator
Paszen 8 | Linear operators 8.2 Linear operator space. Multlpllcat.mn of linear JIK, C3
operators. Image and kernel of a linear operator
8.3 The algebra of linear operators acting in the same JIK, C3

space. Reverse operator




* - 3anonusercs Tosibko o OUYHOW dopme oOyuenust: JIK — aexyuu; JIP — nabopamopusie pabomul; C3 —
CceMuHapcKue 3aHAmusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Cneuunajau3supoBaHHoe
yueOHoe/1adopaTopHoe
obopynoBanme, IO u
MAaTepHaJIbl 1151 0CBOEHHSA
AUCHUTLTAHBI
(Ipu HEOOXOAUMOCTH)

Tun aynuropun OcHameHue ayauTopun

Aynautopus JUTsl IPOBEICHUS 3aHATHI
JICKIIMOHHOT'O THIIA, OCHAIIICHHAS
JleximonHast KOMIUICKTOM CIEIUATM3UPOBAHHON MEOCIH;
JIOCKOH (3KpPaHOM) U TEXHHYECKUMU
CPEICTBAMHU MYJIbTUMEINA MTPE3CHTAIIHIA.

Aynuropus JUis IPOBEICHUS 3aHATUI
CEMHUHAPCKOT0 TUIIA, TPYIIOBBIX U
WHJUBUAYATbHBIX KOHCYNIbTAUH, TEKYLIETO
KOHTPOJISI U IPOMEXKYTOYHOU aTTECTaIlNH,

Cemunapckas
OCHAII[CHHAsI KOMILJIEKTOM
CIeIaTU3UPOBAHHON MeOeH U
TEXHUUYECKUMU CPEJCTBAMHU MYJIbTHUMEINA
NIPE3CHTALMMN.
Ayautopus JUIisi CaMOCTOSITENIBHON pabOThI
Tins o0ydJaronuxcs (MOXKET UCIIOIb30BaAThCS TS
. | MpOBeIeHUs] CEMHUHAPCKUX 3aHSATHI U

CaMOCTOSITENTLHOM 9

KOHCYJIbTAITNH ), OCHAIIIEHHAS KOMILIEKTOM
paboTsl

CreLMaNIU3UpPOBaHHON MeOenu U
KoMmbroTepami ¢ goctynoM B SUOC.

* - ayIUTOPHS JJIsL CAMOCTOSTENbHOM paboThl oOyuaromuxcs ykassiaercs OBA3ATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 UHO®OOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

Ocnoenas numepamypa:

1. llyin, V. A. Linear algebra and analytic geometry : textbook / V. A. llyin, G. D. Kim. -
Moscow : Prospect, 2015. - 400 c. - ISBN 978-5-392-16339-7

2. Beklemishev D.V. Course of Analytical Geometry and Linear Algebra: Textbook. -
13th ed. revised / D.V. Beklemishev - St. Petersburg: Lan' Publisher, 2015. - 448 c.

3. Collection of Problems in Mathematics for High Schools: Textbook for High Schools :
in 4 parts / Bolgov V. A., Demidovich B. P., Efimov A. B. [etc.] ; ed. by Efimov A. V.,
Demidovich B.P. - 3rd ed. amended. - M. : Alliance, 2014. Y. 1 : Linear Algebra and
Fundamentals of Mathematical Analysis. - 2014. - 478 c. - Reprint reproduction of the edition.
1993 r. - ISBN978-5-91872-051-6

4. Beklemisheva L.A., Petrovich A.Y., Chubarov I.A. Collection of problems in
analytical geometry and linear algebra. Moscow, Fizmatlit, 2004.
Jlonoanumenvuasn tumepamypa:

1. Alexandrov, P.S. Lectures on analytic geometry: a textbook / P.S. Alexandrov - M.,
Nauka, 1968. - 912 ¢

2. Manturov, O. V. Course of higher mathematics : linear algebra ; analytic geometry ;
differential calculus of functions of one variable : textbook for high schools / O. V. Manturov, N.

7




N. Matveev. - Moscow : High School, 1986. - 480 c.
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepnemy»:
1. ObC PYIH u croponnue 9bC, K KOTOPBIM CTYJE€HTHl YHUBEPCUTETA UMEIOT JOCTYII
HA OCHOBAHWH 3aKJIIOYCHHBIX JOTOBOPOB
- DnekTpoHHO-0mommoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YuuBepcurerckas oubnmoreka onaim» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbranT ctyaeaTay WwWWw.studentlibrary.ru
- OBC «Tpounuxkuii MmocT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- DJICKTPOHHBIN (HOHJT TPABOBON ¥ HOPMATUBHO-TEXHUICCKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cuctema Suaekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBHas 6a3a manaeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanwvl 0Jis1 CamoCmosmenbHoU pabomsl 00y4arOWuxcs npu
0CB80EHUU OUCYUNTUHBL/MOOYIA*:
1. Kypc nekuuii mo aucimrminae «Algebra and Geometryy.

* - Bce y4eOHO-METOIMYCCKUE MATePUANTBI JJII CAMOCTOSITEIIBHONH PabOThl 00ydJaromuXcst
pa3MeIIalTcs B COOTBETCTBUHU C ACHCTBYIOLIUM MOpsiAKoM Ha cTpanulle aucuuruinasl B TYUC!

8. OLIEHOYHBIE MATEPHAJIbI M BAJLIBHO-PETHHIOBASI CHCTEMA
OLIEHUBAHUSI YPOBHS C®OPMHPOBAHHOCTH KOMIETEHIUIA TIO
TV CHUTIJIMHE

OneHouHble MaTepuanbl U OaUIbHO-pEHTHHIOBas cUcTeMa® OLEHUBAHUSA YPOBHS
c(OpMHUPOBAHHOCTH KOMIETEHIMH (YaCTH KOMIIETEHLIMH) MO UTOraM OCBOEHUS JTHUCLUILUIMHBI
«Algebra and Geometry» mpencrasiensl B [Ipunoxenun K Hactosiieir Paboueir mporpamme
JUCLUATIIINHBI.

* - OM u BPC ¢popmupyrotcs Ha OCHOBaHHH TPeOOBaHUI COOTBETCTBYIOIIETO
JIOKaJIbHOT0 HOpMaTuBHOro akra PY JTH.
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