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1. Mecro nucunminnabl B ctpykrype OOII

Huctmmmaa  B1.0.06 «Anrebpa m reomerpusi» OTHOCUTCS K oOs3arenpHON yactm OOIl mo
HanpasneHuto noarotoBku 02.03.02 «®DynnamenrtanbHas uHbopMaTHKa W UHGOPMAIMOHHBIE
TexHooruw». JlucuurianHa yntaercs cryaenraM 1 kypea B 1 u 2 cemectpax, 10 3aueTHBIX €AMHULL,
360 yacoB, s5K3aM€H MO OKOHYaHUH | U 2 ceMecTpOB.

Discipline 51.0.06 "Algebra and geometry" is a mandatory course.

Ne MecTo IMCUMILIHHBI B Y4eOHOM CraHaapTHBIN TEKCT /s aBTOMATHYECKOI0
Bapu IJIaHe 00pa30BaTeJIbHOI 3anoJiHeHus: B KOHCTpyKTOope PIL/I
aHTa NMPOrpaMMbl
1 biox 1. Hucuummuuel (momynu) | Jucununmuna bB1.0.06 «Anrebpa u  reoMeTpus»

oTHOCUTCS K oOs3arenbHOr yactu OOIl HampaBieHus
OJATOTOBKU 02.03.02 «DyHnamMeHTaIbHAsA

OO0s3arenpHas 4acTh

uHbOopMaTHKa U HHOOPMAIIMOHHBIE TEXHOJIOTHI.

2. [Inanupyemblie pe3yJibTaThl 00yUeHHs 0 TUCHUILINHE, COOTHECEHHBbIE ¢ IVIAHMPYEMbIMU
pe3yJibTaTaMH OCBOeHHs 00pa3oBaTe/JbHON NPorpaMMbl (KOMIETEHIMAMHA U HHAUKATOPaMHU
JOCTHKEHHsI KOMIIEeTeHIInii)

DopMmupyemble
KOMIICTECHITUH (KO,
coJepyKaHme
KOMIICTEHITHH ) /

Formed
competencies
(code, content of
competence)

[Inanupyemsbie pe3ynbraTbl 00yUeHHs 110 JUCHUILIHHE (MOAYIIO), B
COOTBETCTBHH C HHIUKATOPOM JIOCTH)KEHHSI KOMITETSHIINH /
Planned learning outcomes for the discipline (module), in accordance with the
indicator of achievement of competency

WNunukaTop 10CTUXKEHUS
KOMITCTCHIIUH
(xox, comepkaHue
WHAUKATOpa) /
Competency achievement
indicator
(code, indicator content)

Pesynpratel 00ydeHHs IO AUCITUILTHHE /

Learning outcomes by the discipline

HanmenoBanue
OILIEHOYHOTI'O
cpexncrtsa /

Name of the
evaluation tool

YK-1: Criocoben
OCYIIECTBISITh
TIOUCK,
KPUTUYECKUHI
aHaJIM3 U CHHTE3
nH(pOpMaIH,
MPUMEHSTH
CHCTEMHBIH ITOJIXO07T
JUISL peILICHNS
TIOCTaBIICHHBIX
3a1aq

VK-1.1. 3HaeT npuHLHUIIBI
cbopa, otoopa 1 0000IICHNUS
undopmarmu. YK-1.2. Ymeer
COOTHOCHTB Pa3HOPOJHBIE
SIBJICHUSI U
CHCTeMaTHU3UPOBATh UX B
paMKax U30paHHbBIX BH/IOB
podecCHOHATBHOM
JIeSATEIbHOCTH.

VK-1.3. Umeer
MPAKTHYECKHUIA OMBIT pabOThI
¢ nH(OpPMAIIMOHHBIMH
00BEKTaMH U CETHIO
HHTepHeT, ONbIT HAyYHOTO
MIOMCKA, OTBIT
OoubHorpaduuecKoro
pa3bICKaHUsI, CO3MaHHs
HAYYHBIX TEKCTOB.

3HaTh MOHATHS MaTeMaTUIECKOro
ONIPECIICHUS, YTBEPXKICHUS, 10KA3aTENbCTBA.
3HaTh NPUHLIUIIBI HOCTPOCHHS JOKA3aTEIBCTB.
YMeTb BbICTpauBaTh JJOTHYECKUE LIETIOYKU
YTBEPKACHUN. YMETh CHCTEMAaTU3UPOBATh
paccMaTpUBaeMBbIE B Kypce YTBEPKIEHHS U
MIOHUMATb POJIb KaXKJJOr0 U3 HUX B 00MIeH
KapTUHE. YMETh UCIIONIb30BaTh YTBEPKACHUS
JUISL pEeLIeHUs 3a1a4 U3 APYTHUX pa3feioB
Kypca, HallpUMep, UCIOIb30BaTh CBOMCTBA
BEKTOPOB JJIsl PEHICHUS 3a/1a4 O IPSAMBIX U
IIJIOCKOCTSIX, UCII0Ib30BaTh JUArOHAIN3ALIUIO
MaTpHUL Ul PELLICHUS] PEKYPPEHTHBIX
OTHOIICHHUH.

VIMeTh OMBIT KOHCIIEKTUPOBAHUS yUeOHUKA
JUISL BBISICHEHUS JIOTUYECKOM CTPYKTYPBI
yTBEpKACHUN. FIMETh OIBIT COCTaBICHHUS
JI0Ka3aTeNbCTB B BUJE JTOTHYECKH U
IrpaMMAaTUYECKH NPABUIBHBIX TEKCTOB.

cobecenoBanue /
interview

OIIK-1: Criocoben
MIPUMEHSTh
(byHIaMeHTaIbHbIC
3HAHUSA,
MOJIYYCHHBIC B

OIIK-1.1. 3HaeT OCHOBHEBIC
TIOJIOYKEHUS M KOHIIEIIINH B
00J1aCTH MaTeMaTHYECKUX U
€CTeCTBEHHBIX HayK, 6a30BbIE
TEOPUU U OCHOBHYIO

3HaTh: ONpEENICHUs U CBOWCTBA ONepalyii Ha
BEKTOpax, KOMIDICKCHBIX YUCIIAX U MaTpUIax.
3HaTh CIIOCOOBI 33JaHUS IPSIMBIX U
IUIOCKOCTEH B MPOCTpaHCTBE. 3HATH
onpeJieNieHUe JIMHEHHOTo oTlepaTopa, ero

cobecemnoBanue /
interview,
KOHTPOJIbHBIE
paboTsI / tests




obmactu
MaTEeMaTHYECKUX U
(wm)
€CTECTBEHHBIX
HayK, H
HCIIOJIH30BaTh UX B
po¢heCCHOHATBEHO
¥ IesITEIbHOCTH

TEPMUHOJIOTHIO.

OIIK-1.2. Ymeet
OCYIIECTBIISAThH MEPBUYHBIN
cOop ¥ aHaJIN3 MaTepHaia,
HWHTEPIPETHPOBATH
pa3UyHbIC MATEMATHICCKUE
OOBEKTHL.

OIIK-1.3. meer
NPaKTHYECKUH OTBIT PabOTHI
C peIICHUEM CTaHIAPTHBIX
MaTeMaTHYeCKHX 3a/1a4 U
MPUMEHSIET €ro B
npodeCCHOHATBHON
JCSITETIBHOCTH.

MaTpHIbl. 3HaTh OCHOBHBIE TEOPEMBI O
JINHEWHOM BEKTOPHOM MpocTpaHcTse R”.
YMETh UCTIONB30BaTh CKAISIPHOE, BEKTOPHOE U
CMEIIAaHHOE MPOU3BEACHHS OIS PEIICHUS
3a[a4 O NPSMBIX U IITOCKOCTSX. YMETh
pelaTh KBaJpaTHBIE ypaBHEHHS B
KOMIUIEKCHBIX YHCIaX, IEPEBOAUTH
KOMIIJICKCHBIE YHCIIA U3 anreOpandecKon
(hOpPMBI B TPHTOHOMETPUYECKYIO ¥ 00paTHO.
YMeTh HaXOIUTh KOPHU 71-U CTEIICHU U3
KOMILICKCHBIX YHCE. YMETh PellaTh CUCTEMBI
JIMHEIHBIX aIreOpandecKux ypaBHEHUH
meronoM ['aycca, HaX0IUTh
(byHIaMEHTaJIbHYIO CUCTEMY PELICHUH.
YMeETh NPOU3BOAUTE ONEPALUH HaJL
MAaTpHUILIAMHU, HAXOAUTH ONPENEIUTENHN 1-TO
TIOPsIZIKa, PaHT, 00pa3 U AAPO MaTpul. YMETb
HaXOIUTh COOCTBEHHBIC 3HAUCHUS U
COOCTBEHHBIE BEKTOPHI MaTpHIl, IPUBOANTH
MAaTpHIBI K IHAarOHANBHOMY BHIY. YMETh
HAaXOJUTbh MaTpUllbl JMHEWHBIX OIIEPAaTOPOB.
BilaneTs HaBBIKaMU J0Ka3aTeIbCTBA CBOMCTB
onepauuil HaJl BEKTOpaMHU, KOMIUIEKCHBIMU
yyciiaMy U Marpunamu. VIMeTs onbIT
pelIeHHs 3a/1a4 IIPO BEKTOPbI, KOMIIJICKCHBIE
4yClla, MaTpULbl, JIMHEHHBIE OLIEPATOPbL U
JIMHEHHbIE BEKTOPHBIE IPOCTPAHCTBA.

3. CTpyKTypa M coaep:KaHue JUCHUIIMHBI

3.1. TpynoeMKoOCTb 1M CHUILIHHBI

OuHas popma oOydeHUS

Bcero 1 cemectp 2 cemecTp
OO61mas TpyI0eMKOCTb 10 3ET 53ET 53ET
YacoB 1o yueOHOMY IIJIaHy 360 180 180
B TOM 4YHCJIC
ayJIMTOPHBIE 3aHATHS (KOHTaKTHast paboTa): 133 67 66
- 3aHATUS JICKIIMOHHOT'O THUIIA 64 32 32
- 3aHSTHSI CEMHHAPCKOTO THIIA 64 32 32
- 3aHATHs JJADOPATOPHOTO TUIIA
- Texymuit kouTpois (KCP) 5 3 2
caMoCTosATeNIbHasI paboTa 155 77 78
IIpomerxyTouHast aTTecTalus — SK3aMeH 72 (9K3aMeH) 36 (aK3aMeH) 36 (9Kx3aMeH)

3.2. Conep:kanue TUCHUNJIMHBI

HammeHoBaHue U KpaTKoe COJep)KaHUE pa3/ieiioB U TEM
JIUCITUTUTHHBI

B tom uncie

KonrakrHast pabdora (padora Bo
B3aUMOJICHCTBUH C IIPENOaBaTeIeM),
yacel. 13 Hux

Bcero
(gacer)

sATCJIbHAas

pabora

0OyJaror

erocs,
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1 cemectp / 1 semester
1. BeKTOpHa.ﬂ reometpust. [Ipsvere u miockoctu / Vector 53 12 12 24 29
geometry. Lines and planes
2. Kommrekcubie yncna / Complex numbers 35 8 8 16 19
3. CI/I?TGMH TUHEWHBIX ypaBHeHwHid / Systems of linear 53 12 12 24 29
equations
Texymmit kouTpob (KCP) 3 3
ITpomexyTodHas aTTecTaiusi — 3K3aMeH 36
Hroro 1 cemectp 180 32 32 67 77
2 cemecTp / 2 semester
4. Marpuynas anreOpa / Matrix Algebra 44 10 10 20 24
5..Onpen§nn?enn u quaroHanmsanus / Determinants and 36 ] ] 16 20
Diagonalization
6. BexTopHoe npoctpanctBo R” / Vector Space R” 62 14 14 28 34
Texymmit kouTpob (KCP) 2 2
[IpomexyTouHas aTTecTalusi — 3a4eT, SK3aMeH 36
Hroro 2 cemectp 180 32 32 66 78

4. YueOHO-MeTOAMYeCcKOe o0ecniedyeHre CaMOCTOATEIbHOH padoThl 00y4YaoImMXxcst

CamocrosTenbHas paboTa BKIIOYAET BBIIIOJHEHHUE JOMALIHUX MPAKTHUECKUX 3aJaHUH ¢
HOCIEYIOIIEH TPOBEPKOI U 00CYKAEHHEM, H3yUCHHE IUTEPATYPHI U IPOPAOOTKY TEOPETUIECKOTO
Marepuasa JeKIUOHHBIX 3aHATHIL.

O6paSOBaTeJIBHBII>'I mMarcpuall ajsa CaMOCTOSTEIIbHON pa6OTH CTYACHTA HAXOOUTCA B Pa3ACiIic 6.

KOHTpOHI:HI)IG BOIIPOCHI U 3aJaHuA 11 TPOBCACHUA TCKYIICTIO KOHTPOJIA U HpOMe)I(YTOqHOﬁ

aTTCCTAlMU 110 UTOIraM OCBOCHUA NUCHUIIJIMHBI IIPUBCACHEI B II. 5.2.

5. ®oH/ 011eHOYHBIX CPEACTB I MPOMEKYTOUHOM ATTeCTAIMH MO TUCIUILIHHE,

BKJIIOYAKOLIM A
5.1. Onucanue MIKAJ OLEHUBAHUS Pe3yJIbTATOB 00y4YeHHS N0 IUCHUILIHHE
YpoBeHb Ixana ouennBanus copMUPOBAHHOCTH KOMIIEeTeH Mt
copMupoBaHH
ocTH IL10X0 HEYIOBIETBO | y0BACTROPH X0poIo 0uYeHb XOpPOILOo OTJIMYHO NPeBOCXOAHO
KOMIIeTeH Ui PUTETBHO TeJbHO
(uHAMKaTOpa
AOCTHIREHUS He 3aureHo 3auTeHo
KOMIIeTEHIIN )
OtcyTcTBUE
3HaHUH YpoBeHb YpoBeHb
TEOPETUYECKO | YpOBEHb MuHUMankHO | 3HaHUH B 3HAHUH B YpoBeHb
ro MaTepuaya. | 3HaHWH HIDKE | JONYCTUMBIH | oObeme, o0Obeme, 3HaHUI B VYpoBeHb
HeBo3mokHOC | MUHMMAJBHBL | YpPOBEHb COOTBETCTBYIOI[ | COOTBETCTBYIOLI | 00BeMe, 3HaHUI B
3naHus Th OIICHUTb X 3HaHUIL. €M IporpaMme €M IporpaMme COOTBETCTBYIO | oObeme,
— MOJTHOTY TpeboBaHHI. JonymeHo TIOATOTOBKH. TIOATOTOBKH. meM MIPEeBHIIIAONIE
3HAHUH MNmenu mecto | MHOTO Jomymeno Jomymeno nporpamme M Iporpammy
BCJIC/ICTBHE rpyObIe HETpyOBIX HECKOJIBKO HECKOJIBKO MOATOTOBKH, MOATOTOBKH.
OTKaza OIIHMOKH. OIIHMOKH. HETPyOBIX HECYIIECTBCHH 0e3 OImuooK.
o0y4arorieroc omuboK BIX OLIUOOK
s OT OTBeTa
OtcyTcTBHE IIpu pemenun | IIpompemonctp | Ilpomemoncrpu | Ilpomemonctpu | Ilpomemonctp | Ilpomemonctp
MHHUMANbHBl | CTAHZAPTHBIX | MPOBAHBI POBaHBI BCe POBaHBI BCe HPOBaHbI BCE HpPOBaHbI BCE
Ymenus X YMEHUH. 3a7ad He OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
HeBo3moxHOC | MPOAEMOHCTP | yMEHHS. YMEHHSI. YMEHHSI. YMeHHH, YMEHHS,
Th OIICHHUTH HMPOBaHbI Pemenst Pemens! Bce Pemens! Bce peLIeHs! Bce peLIeHs! Bee




HaJIU4Ke OCHOBHBIC THITOBBIC OCHOBHBIC OCHOBHBIC OCHOBHBIC OCHOBHBIC
YMEHHI YMEHHSI. 3a/1a4u ¢ 3a/1a4u ¢ 3a/1a4H. 3a/a4u ¢ 3a/1auH.
BCJIC/ICTBHE Vimenu MecTo | HerpyobIMu HErpyObIMH BBITNOIHEHBI BCE | OTACNBHBIMU BsInonHEeHBI
OTKaza rpyOBIe OIINOKaAMH. OIINOKaMH. 3aJaHus, B HECYIIECTBCH | BCE 3a/laHHs, B
00ydJaromeroc | OIIHOKH. BrInonHEHBI BBINOIHEHBI BCE | TOIHOM HBIM HIOJTHOM
sI OT OTBETa BCE 3aaHMs, 3a/IaHNs, B o0beMe, HO He0YCTaMu, o0beMe Oe3

HO HE B HIOJTHOM 00BbEMe, | HEKOTOpBIE C BBITIOJIHCHBI HEJZI0YETOB
MIOJTHOM HO HEKOTOpBIC C | HEJOYCTaMH. BCE 3a/IaHus B
obbeMe. HEJ0YETaMH. MIOJTHOM
o0Obeme.
OtcyTcTBUE
IIpu pemenun
BIIAJIEHUS Nmeercs IIponemoncrpu | IlpogemoHCcTpH
CTaHIaPTHBIX ITponeMoHCcTp
MarepuaioM. MHHHMaJbHBl | POBaHBI POBaHBI ITpomeMoHCTp
3aj1a4 He M UPOBaHbI
HeBo3moskHOC it Habop 6azoBble 6azoBble HpOBaH
HPOJIEMOHCTP HAaBBIKH TIPH N
Th OLICHHUTb HABBIKOB JUIl | HaBBIKU IIPU HaBBIKH TIPH TBOPYECKHUH
HUPOBAHBI pelIeHUN
Hagblku HaJM4ue pelIeHuUs pelIeHun pelIeHUH HOZIXOJT K
6a3oBble HEeCTaHJapTH
HABBIKOB CTQHJAPTHBIX | CTaHAApTHBIX CTaHJAPTHBIX PCLICHUIO
HaBBIKH. BIX 337124 0e3
BCJIC/ICTBHE 3a71a4 ¢ 3a/1a4 ¢ 3ay1a4 0e3 HECTaH/IaPTHEI
Wmenn mecto OIIMOOK 1
OTKa3a HEKOTOPBIMH HEKOTOPBIMH ouboK 1 X 3a/1a4.
rpyOBIe HEI0YETOB.
o0yuaromieroc HEJ0YETaMH. HeJ04YeTaMu HEI04ETOB.
OmmnOKH.
s OT OTBETA
[IIxana OLEHKHU NpH MPOMEKYTOUHOM aTTeCTALNU
Ounenka YpoBeHb OATOTOBKHU
Bce xoMnereHImu (4acTi KOMICTEHIHIT), HA ()OPMHUPOBAHHE KOTOPHIX
IIpeBocxoano HaTpaBJicHa TUCIUIUINHA, CHOPMHUPOBAHBI HA YPOBHE HE HHXKE
«IIPEBOCXOAHO»
Bce kommereHIUH (4acTH KOMIICTCHIUI), Ha (OPMHUPOBAHHE KOTOPHIX
OTIMYHO HaTpaBleHa [OUCIMIUINHA, CQOPMHUPOBAHBI Ha YpOBHE HE HIDKE
«OTITUYHOY», TIPHU ATOM XOTs OBl OJHAa KOMIIETCHIHWSA cpopMHpoBaHa Ha
YPOBHE «OTIIMYHO»
Bce xoMmereHIMH (Y9acTH KOMIICTCHINH), Ha (hOPMHPOBAHUE KOTOPHIX
3a4TEHO Ouyenb XOpOILIO HalpaBjiCHa JUCHUIIIIMHA, C(I)OpMI/IpOBaHI)I Ha YpPOBH€ HC HHXKC «OYCHb
XOpOIIO», MPU 3TOM XOTS Obl OJHA KOMIIETCHIHMS C(POpPMHUpOBaHA Ha
YPOBHE «O4YE€Hb XOPOUIO»
Bce xommereHnnM (4acTH KOMITCTCHIIUH), Ha (OpPMHpOBaHHE KOTOPHIX
Xopomro HaTpaBjicHa OUCIMIUIMHA, CQOPMHUPOBAHBI Ha YPOBHE HE HIDKE
«XOpOIIIO», MPH 3TOM XOTS Obl OJHA KOMIETCHIMS CHOPMHpPOBaHA Ha
YPOBHE «XOpOILIO»
Bce xommereHImu (Y4acTH KOMIICTEHIH), Ha (DOPMHPOBAHUEC KOTOPBIX
VIIOBIETBOPHUTENHEHO HampaBleHa [UCIMIUINHA, CQOPMHUPOBAHBI Ha YpOBHE HE HIDKE
«YIOBICTBOPUTENFHO», TPH OSTOM XOTA OBl OIHA KOMIICTCHIIUS
chopMIpOBaHa Ha YPOBHE «YIOBICTBOPUTEIHHO»
Xors Obl omHa  KoMmeTeHIMS ~ chOPMHpPOBaHA  HA  YPOBHE
He 3aTeHo HeynoBneTBopHUTENEHO | «HEYHOBIICTBOPHTEIBEHOY», HU OJHA W3 KOMIIETCHINI He chopMUpoBaHa Ha
YPOBHE «IIJIOXO»
[Tnoxo Xots 061 071Ha KOMIIETESHINS C(OPMHIPOBaHA Ha YPOBHE «ILIIOXO0Y

5.2. TunoBble KOHTPOJIbHbIE 321aHUSI WM HHbIE MATEPHAJIbI, HE0OX0AUMbIE /1JIsl OLIEeHKH
pe3yJIbTaToB 00y4YeHusI

5.2.2. Bonnpochl K 3K3aMeHYy

1 cemecTp
1. Points and vectors in 3-dimensional space, their coordinates. Vector length, its properties.
Equality of vectors. (OIIK-1)
2. Geometric vectors. Intrinsic (geometric) definition of vector addition, subtraction and
multiplication by a scalar. (OITK-1)
3. Coordinates and length of a vector given by its endpoints. Coordinates of the sum and
difference of two vectors. Coordinates of the product of a vector and a number. Parallel



10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

vectors. Necessary and sufficient condition of being parallel in terms of scalar multiplication.
Determining if vectors given by their coordinates are parallel, examples. (OIIK-1)

Triangle inequality: bounding u + v from above and from below. (OIIK-1)

Dot (scalar) product defined using vector coordinates, its properties, including relationship
with vector length. (OIIK-1)

Intrinsic definition of the dot product. Finding the angle between two vectors. What does the
sign of the dot product say about the angle? Orthogonal vectors, their dot product. (OIIK-1)
Unit vector in the direction of a given vector. Orthogonal projection of one vector on another.
(OIIK-1)

Direction vector of a line. Vector, parametric and symmetric equations of a line on the plane
and in space. Geometric meaning of the coefficients of the equations. (OIIK-1)

A normal vector of a line on the plane and a plane in space. Scalar (standard) and general
equations of a line on the plane and a plane in space. Geometric meaning of the coefficients
of the equations. (OIIK-1)

Shortest distance from a point to a line on the plane and to a plane in space given by their
general equations (formulas that don't require selecting a point on the line or on the plane).
(OIIK-1)

Determinants of order 2 and 3. Definition of cross (vector) product using determinant.
Properties of cross product (without proof). (OIIK-1)

The Lagrange identity. Length of cross product, connection with the area of parallelogram.
Intrinsic definition of cross product (without the use of coordinates). Right hand rule
(gimplet rule) for determining the direction of cross product. (OITK-1)

Triple (mixed) product, its definition using dot and cross product. Computing triple product
using determinants. Its relationship with the volume of a parallelepiped and other properties.
Using triple product to determine if three vectors are parallel to the same plane. (OIIK-1)
Complex numbers. Definitions of addition, subtraction, multiplication, multiplicative
inverse and division. Properties of addition, multiplication and division. (OIIK-1)

Conjugate and absolute value, their properties. Complex plane. Absolute value of the
difference as the distance between two numbers on the complex plane. (OIIK-1)
Relationship between addition and subtraction of complex numbers and vectors. Conjugate
on the complex plane. Triangle inequality: bounding z; + z> from above and from below.
(YK-1, OIIK-1)

Polar (trigonometric) form of complex numbers. Argument, principal argument. Euler’s
formula (without proof). Multiplication, division of complex numbers in trigonometric form.
De Moivre's theorem. (OITK-1)

nth root of a complex number in trigonometric form. (OITK-1)

Square roots of complex numbers in algebraic (rectangular) form, eliminating spurious
values. (OIIK-1)

Systems of linear equations: coefficients, variables (unknowns), constant terms. Solutions,
(in)consistent systems, equivalent systems. The coefficient matrix and the augmented matrix
of a system. Geometric interpretation of a system with two equations and two variables, the
number of solutions. (OIIK-1)

Elementary row operations, examples. Proof that elementary row operations are reversible.
Proof that elementary row operations produce an equivalent system. (OITK-1)

Row echelon form and reduced row echelon form. Algorithm for converting a matrix to
(reduced) row echelon form using elementary row operations. Leading (pivot, dependent)
variables and free (parameters, independent) variables. Solving systems in reduced row
echelon form. Solving systems in row echelon form by back-substitution. (OITK-1)
Uniqueness of reduced row echelon form (without proof). Lack of uniqueness of row
echelon form. Rank of a matrix. Number of solutions to a consistent system of equations
depending on the rank and size of its coefficient matrix. The Rouché--Capelli theorem. (YK-
1, OIIK-1)



24.

25.
26.
27.

28.

Homogeneous systems. Trivial and nontrivial solutions. Linear combinations of vectors.
Proof that linear combination of solutions is a solution. Representing general solution to a
homogeneous system as a linear combination of basic solutions. (YK-1, OIIK-1)

Matrix addition and multiplication by a scalar, their properties. (OIIK-1)

Transpose of a matrix, its properties. Symmetric matrices. (OIIK-1)

Matrix-vector multiplication, its properties. Representing a system of linear equations as a
single matrix equation. (OIIK-1)

Nonhomogeneous systems and their associated homogeneous systems. Representing general
solution to a nonhomogeneous system as a sum of a particular solution and a general
solution to the corresponding homogeneous system. (YK-1, OIIK-1)

2 cemecTp
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10.
11.
12.
13.
14.
15.
16.
17.

18

Vector spaces, its axioms and their corollaries. (YK-1, OIIK-1)

Necessary and sufficient conditions of being a subspace of a vector space. (YK-1, OIIK-1)
Span of a set of vector, its properties. (YK-1, OIIK-1)

Basis of a vector space, equivalent definitions. (YK-1, OIIK-1)

Dimension of a vector space, its independence of basis. (YK-1, OIIK-1)
Vector coordinates, their uniqueness. (YK-1, OIIK-1)

Matrices. Addition and multiplication by a number; their properties. (OIIK-1)
Matrix multiplication. (OIIK-1)

Elementary matrices. (OIIK-1)

Using elementary matrices to find the inverse of a matrix. (YK-1, OIIK-1)
Determinant. Expansion by row and by column. (OITK-1)

Properties of determinant. (YK-1, OIIK-1)

Finding matrix inverse using cofactors. (OIIK-1)

Matrix rank. (YK-1, OIIK-1)

Change of basis. (OIIK-1)

Linear transformation, its matrix. (OIIK-1)

Matrix of a linear transformation in a different basis. (YK-1, OIIK-1)

. Image and kernel of a linear transformation. (OIIK-1)
19.
20.

Eigenvalues and eigenvectors of a linear transformation. (YK-1, OIIK-1)
Matrix diagonalization. (YK-1, OIIK-1)

5.2.3. 3apauu Ha nposepky OIIK-1

1.

In an orthonormal coordinate system vector ¢ has coordinates (—1.5. —2) and vector * has
coordinates (3. 1. 1). Find the following.
- The coordinates of v — .

1
- The coordinates of .

1
- ‘5{“ + )

In a parallelogram ABCD point X lies on AD so that AKX = ;AD. Point T' lies on AB so that

I . . — 1 —rrly ——r
AT = 5 AB. Point L lies on AC so that AL = - AC. Let vector @ equal AD and vector b equal AB.
Express K7 and LT through @ and b.
Prove that K7 and L7 are collinear.

. Vectors P, 4, s and ¢ satisfy the following conditions: 8 = P +4a, t = 2p+q, |s| = /3, [t| =2,

and the angle between s and t is 7/6. Find the cosine of the angle between P and 4.

The following points are given: A(1,0,2) B(3.1,—1) (2, 1,0} and D(3, —1,A). For which

values of A all four points lie on the same plane?

Find the area of the triangle built on vectors @ and bifa = p+2¢, b=p —q, |p| =4, |g| =2

and the angle between P and 7 is /6.

(3 —1)(1 — 44)
2—i

Prove that |22 — = + i < 3if |2| < L

Calculate



10.
11.

12.

13

14.

15.

16.

(1— E\X’E)” — {1 + J‘\;“'{E‘,IE"
- (i—1) '
Find the set of points * for which arg(—iz*) = % and plot it on the complex plane.

Solve the equation z* — (3 — 2i)z + (5 — 5¢) = 0 and verify that your answers are correct.
Solve the following system of linear eqation and write solutions as a linear combination of
basic solutions.

Simplify the following number using trigonometric form:

Tz — 11x9 + 623 + 1624 — 1925 = 0
3ry — Brs +5xs 4+ 1lxy — 13z =0
-2+ 3ro— 19— 314+ drs=10
Jry — dxo+ 205+ Gxyg— Trn=10

Solve the following matrix equations for X. Find the inverse of the required matrix using
elementary row operations. Check that the X you found satisfies the original equation.

? |.]

1 -1 ( ) N N 2 — 3 5 i

—1 I R I B -5 1 2 3 15 =3 2 -7
-

3 Y, 3 ! * 9 i 2 2 35 —15 KT

3 | 3 5 | 1 | 3 5 29 11 0

adjugate matrix adj(4) and verify that 4-adj(4) = det(A4).

i
&

|

§] fi
3 |
2 1]

. Using the cofactor expansion, find the determinant of the following matrix A. Also find the

Evaluate the determinant of the following matrix by reducing it to upper triangular form
using elementary row operations.

g
]

I
t

o 0 —1

T =1
5 1 =5

| 2 -":-'

Find the rank of the following matrix.

-3 T -9 9 §
7 —4 =5 =2 4
-7 3 5 —6 -6
0 -1 0 =8 -2

Find the characteristic polynomial, the eigenvalues and the corresponding eigenvectors of
the following matrix 4.

12
5

<l

L5 351
M ]

g =

Is this matrix diagonalizable? If yes, find matrices C and D such that and C'4C= D and D
is a diagonal matrix. If the matrix is not diagonalizable, prove it.



6. YuyeOoHo-MeTou4ecKkoe U HHpOPMALMOHHOE 0O0ecnieYeHue JUCIHILIMHBI
a) OcHoBHas1 JIuTEpaTypa

Greub, Werner H.. Linear Algebra, Graduate Texts in Mathematics (4th ed.), Springer
http://www.springer.com/br/book/9780387901107

0) UnTepHeT-pecypcesbl
1. https://unnalg2019.wordpress.com
2. http://www.uic.unn.ru/~zny/algebrae/Lectures/algebrae.pdf

7. MaTtepua/IbHO-TEXHUYECKOE 0OOecneyeHue JUCIUIINHBI

[Tomemienus: mpeAcTaBisiioT co00il yueOHble ayAMTOPUU JAJisi MPOBEIACHHS Y4eOHBIX 3aHATHUH,
MPEAYCMOTPEHHBIX ~ MPOTrpamMMoOil  (JIEKIIMOHHOTO W CEMHHApCKOrO  THIMA), OCHAICHHbIE
000pyJI0BaHUEM U TEXHUUECKHUMH CPEICTBAMU OOYUYCHHUSI.

[Tomemenuss s  CaMOCTOSTENBLHOW pPabOThl  OOYYArOMIMXCS OCHAIICHBI KOMITBIOTEPHON
TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOUeHUs Kk cetu "MHTepHer" u oOecredeHbl OOCTYIOM B
AJIEKTPOHHYIO WH(OPMAITMOHHO-00PA30BaTEIILHYIO CPETY.

[Iporpamma coctapiiena B cooTBeTcTBHH ¢ TpeboBanusmu GI'OC BO /OC HHI'Y

ABTOp MpOrpamMMBI: Ph.D., ct. mpen. Makapos E.M.

3aB. kadenpoiit AI'JIM 1.¢.-M.H., npod. Kysnernos M.U.

[Iporpamma ooOpeHa Ha 3aceJaHUH METOJUYECKON KOMUCCHH WHCTUTYTa HH(POPMAIIMOHHBIX
TEXHOJIOTUM, MaTeMaTHku U MexaHuku ot 01.12.2021 roga, nmpotokoi Ne 2.
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