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1. Mecro qucuumiuHbl B crpykrype OOII

Hucuunimnna

b1.0.06 «Anrebpa u reoMeTpus»» OTHOCUTCS K oOs3arenbHo wactu OOII mo

HanpasieHuto noarotoBku 02.03.02 «®PyngamenTtanbHas MHPOpPMaTHKa W UH(POPMAIMOHHBIC
TEeXHOJIOrUW». JlucuuIianHa yutaercs ctyaeHTam 1 kypea B 1 u 2 cemecrpax, 10 3a4eTHBIX €AUHULL,
360 yacoB, 3K3aMeH 10 OKOHYaHUU | U 2 ceMecTpoB.

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

Ne
Bapu
aHTa

MecTo THCHHMILIMHBI B Y4eOHOM
nJiaHe 00pa3oBaTeIbLHOI

NPOrpaMMbl

CraHaapTHBIH TeKCT AJI aBTOMaTHYeCKOr0
3anoJiHeHus: B KOHcTpyKTope PIT/I

1 brnox 1. Hducuunmuabl (MOIYNIN)

OoOs3arepHas 4acThb

Huctunmuaa  b1.0.06  «Anrebpa

U TEOMETPHS»

oTHOcuTcs K oOs3arenbHOM yactu OOIl HampaBneHus

02.03.02

IIOATOTOBKH

«DyHaameHTanpHas

nH(popMaTHKa U NH(OOPMAIITMOHHBIE TEXHOJIOTHI.

2. Ilnanupyembie pe3yJbTaTbl 00yUYeHHS 10 JUCHMUIIJIMHE, COOTHECEHHbIE ¢ MJIAHMPYeMbIMH
pe3yJibTaraM 0CBOEHHSI 00pa30BaTeIbHO MPOrpaMMbl (KOMIIETEHUMSIMHM U MHAMKATOPaMH
JIOCTHKEHHMsI KOMIIETEeHIMi1)

dopmupyemsble
KOMITETEHITUH (KO,
coziepKaHue
KOMIICTEHITUH) /

Formed
competencies
(code, content of
competence)

[Tnanupyemsbie pe3ynsraTbl 00yUeHHUs 110 JUCHUILIHHE (MOIYIIO), B
COOTBETCTBUU C UHANKATOPOM AOCTHIKCHHUS KOMIICTCHIIUN /
Planned learning outcomes for the discipline (module), in accordance with the
indicator of achievement of competency

MNHaukaTop JOCTHKEHUS
KOMIICTCHIIUUN
(xom, coneprkanue
MHIIKATOpa) /
Competency achievement
indicator
(code, indicator content)

Pesynsrarsr 00ydeHus MO AUCIIUIUTAHE /

Learning outcomes by the discipline

HaumenoBanme
OIIEHOYHOI'0
cpencraa /

Name of the
evaluation tool

VK-1: Criocoben
OCYILIECTBIIATh
TIOHCK,
KPUTUYECKUI
aHaJIN3 ¥ CUHTE3
WHpOPMALINH,
TIPUMEHSTh
CHCTEMHBIN TTOJIXO,
JUTS PEIIeHUs
MIOCTAaBJIEHHBIX
3a1a4

VYK-1.1. 3HaeT NpUHIUIIBI
cbopa, orbopa u 0000IIeHNsT
undopmanun. YK-1.2. Ymeer
COOTHOCHUTB Pa3HOPOIHBIE
SIBIICHUS 1
CHCTEMAaTH3UPOBATh UX B
paMKax H30paHHBIX BUIIOB
podeCCHOHATEHON
JeSATENEHOCTH.

VYK-1.3. Umeer
MPaKTHYECKUI OIBIT PAOOTHI
¢ nH(MOPMAITMOHHBIMA
O00BEKTaMU M CETHIO
WHTepHeT, onbIT HAyYHOTO
TIOMCKa, OIBIT
oubmuorpahuIecKoro
Ppas3bICKaHHUS, CO3IaHUS
HayYHBIX TEKCTOB.

3HaTh MOHATHS MaTEMaTHYECKOTO
OIIPE/IENIEHNs], YTBEPKACHHS, 10Ka3aTeIbCTBA.
3HaTh NPUHIMIIEI HOCTPOEHUS JOKa3aTeNbCTB.
YMETh BBICTPanBaTh JIOTHYECKUE [ETIOUKH
YTBEPKACHUA. YMETh CUCTEMAaTU3UPOBATh
paccMmarpuBaeMbIe B Kypce YTBEPKACHUS U
MOHUMATb POJb KaXKJOT0 M3 HUX B OOIIeH
KapTHHE. YMETh UCTIOIb30BaTh YTBEPKACHUS
JUISL peILICHUs 3a/1a4 U3 APYTHX Pa3/iesioB
Kypca, HalpuMep, UCIONb30BaTh CBOMCTBA
BEKTOPOB JJIs pELICHH 3a71a4 O IPSIMBIX
TUTOCKOCTSIX, MCTIONb30BaTh THATOHAIN3AIIHIO
MaTpHIL JUTS PEIICHUsS] PEKYPPEHTHBIX
OTHOIIECHUH.

VIMeTh OnbIT KOHCIIEKTHPOBAHUS ydeOHMKa
JUISL BBISICHEHUS! JIOTHIECKON CTPYKTYpPBI
yTBEpKACHUNA. VIMETh OIBIT COCTaBIEHUS
JIOKa3aTeNbCTB B BUJIE JIOTHYECKH U
rpaMMaTH4eCKH NPAaBUIBHBIX TEKCTOB.

cobecenoBanue /
interview

OIIK-1: Criocoben
MIPUMEHSTh
(byHIaMeHTaIbHbIC
3HAHMUS,
MOJTYYEHHbIE B

OIIK-1.1. 3Haer OCHOBHEIE
IIOJIO)KEHUS Y KOHIIENIINH B
00J1aCTH MaTeMaTHYECKUX U
€CTECTBEHHBIX HayK, 0a30BBIC
TEOPUH U OCHOBHYIO

3HAaTh: ONpeNeNIeHUs U CBOWCTBA OIepaiuii Ha
BEKTOpax, KOMIUIEKCHBIX YHCIaX ¥ MaTpHUIlax.
3HaTh CIIOCOOBI 3aIaHUS TIPSIMBIX U
TUTOCKOCTEH B MIPOCTPAHCTBE. 3HATH
OIIpeJIeNIeHAE JTMHEHHOT O orepaTopa, ero

cobecenopanue /
interview,
KOHTPOJIbHBIE
pabots! / tests




obmactu
MaTEMaTHYECKUX 1
(vmm)
€CTECTBEHHBIX
HayK, U
HCIIOIh30BaTh UX B
PO eCCHOHATEHO
# IeATeIbHOCTH

TEPMHUHOJIOTHIO.
OIIK-1.2. Ymeer
OCYIIECTRIIATH IEPBUYHBIH
cOop ¥ aHaIM3 Marepuana,
HMHTEPIPETHPOBATE
pa3IuYHbIE MATEMATHYECKUE
O00BEKTEI.

OIIK-1.3. Nmeet
MPaKTHYECKUI OMBIT PabOThI
C pelleHreM CTaHJIaPTHBIX
MaTeMaTHYEeCKUX 3a1a4 U
MIPUMEHSET €T0 B
podeCCHOHATEHON
JIEATENILHOCTH.

MaTpHUlLIbl. 3HATh OCHOBHBIE TEOPEMEI O
JUHEHHOM BEKTOPHOM TpocTpaHcTBe R".
YMeTh UCTIONB30BaTh CKAISIPHOE, BEKTOPHOE U
CMEIIAHHOE MPOU3BEACHUS JUISI PEIICHUs
3aj1a4 O MPSMBIX U TUIOCKOCTSAX. YMETh
peuarb KBaJipaTHbIE YpaBHEHUS B
KOMIUIEKCHBIX YMCIIaX, IEPEBOIUTH
KOMILTEKCHBIC YUCIIa U3 alireOpamdecKoi
(hopMBI B TPUTOHOMETPUIECKYIO M 00OpATHO.
YMeTh HaXOIUTh KOPHU N-i CTETIEHU U3
KOMIUIEKCHBIX UMCeN. YMETh peliaTh CUCTEMbI
JIUHEHHBIX alreOpandecKux ypaBHEHUH
MetoznoM ['aycca, HaXonUTh
(hyHIaMEHTAILHYIO CUCTEMY PEIICHUH.
‘YMeTh MPOU3BOAUTH OIEepaliu HaJl
MaTpHIIaMH, HAXOAUTh OTNpeNeTUuTeNd N-ro
TIOPSIZIKa, PaHT, 00pa3 U Sapo MaTpHIl. YMETh
HaXOIWTh COOCTBEHHEIE 3HAYEHUS U
COOCTBEHHBIC BEKTOPHI MATPHIL, IPUBOIUTH
MaTpPHUIIbI K JUATOHATBHOMY BUJY. YMETh
HAXOJIUTh MATPHIIbl TUHEHHBIX OMEPaTOPOB.
Bnaners HaBhIKAMU JOKa3aTeILCTBA CBOMCTB
orepanuii HaJl BEKTOpaMH, KOMIUIEKCHBIMH
yuclaMy U MaTpuiiamu. IMeThb OmbIT
pelIeHus 3a/1a4 PO BEKTOPhI, KOMITJIEKCHBIE
Yuciia, MaTPUIBL, JIMHEHHBIE OTIePaTOphl U
JIMHEMHbIE BEKTOPHBIC IPOCTPAHCTBA.

3. CTpyKTypa U coaep:KaHue QU CIUTIINHbI

3.1. TpymoeMKOCTb 1M CHUNINHbBI

OuHast hopma oOyueHus

Bcero 1 cemectp 2 cemecTp
OO1as TpyI0eMKOCTh 10 3ET 53ET 5 3ET
YacoB 1o yueOHOMY IJIaHYy 360 180 180
B TOM YHCIIE
ayIUTOpHbIE 3aHATUs (KOHTAKTHAsE pabora): 133 67 66
- 3aHATHS JISKIMOHHOTO THIIA 64 32 32
- 3aHATHS CEMUHAPCKOTO THIIA 64 32 32
- 3aHATHUS 1TA0OPATOPHOTO THIIA
- Tekymuii kourpons (KCP) 5 3 2
caMoCToOsATeNbHasl pabora 155 77 78
[IpomexyTodHas aTTecTanus — SK3aMeH 72 (3K3aMeH) 36 (’K3aMeH) 36 (’K3aMeH)

3.2. Conep:xanue JUCHUNIMHBI

HanmeHoBaHHe U KpaTKoe COepKaHUe Pa3/IesioB H TEM
JMCLUTIIAHEI

B tom uncne
Bcero KonrakrHas pabora (pabora Bo EE
(gacer) | B3aUMOIEHUCTBUM C IPENOAABATEIEM), 4
yacel. M3 HUX L
=R

pabora
00yJaro1

erocd




< <
= =
= =l 5
R O g 2 = =
E s ES|E&¢s 2
) % = ® & E )
= o I s = 3
83 IS & S o= ad]
) o = o Lg
g £ Q
= = t::
= 8
1 cemecTp / 1 semester
1. BeKTopHa_ﬂ reomerpust. [IpsiMble U mtockocty / Vector 53 12 12 o4 29
geometry. Lines and planes
2. Kommurexcubie gucna / Complex numbers 35 8 8 16 19
3. CI/IfJTeMH JMMHEHHBIX ypaBHeHwii / Systems of linear 53 12 12 o4 29
equations
Texynmii konTposs (KCP) 3 3
IIpomexyTouHas aTTecTanus — 3K3aMeH 36
HWroro 1 cemectp 180 32 32 67 77
2 cemecTtp / 2 semester
4. Marpuunas anredpa / Matrix Algebra 44 10 10 20 24
5._Onpez[_eJm_TeJm u auaroHanuszaiws / Determinants and 36 8 8 16 20
Diagonalization
6. BexTopHoe npoctpanctBo R" / Vector Space R" 62 14 14 28 34
Texynmii konTposs (KCP) 2 2
[TpomexxyTouHas arTecTalys — 3a4eT, SK3aMeH 36
Hroro 2 cemectp 180 32 32 66 78

4. Y4eOHo-MeTOAMYECKOE 00ecniedeHre CaMOCTOSITeIbHOI padoThl 00y4YalommXxcs

CamocrodarenbHasi paboTa BKIIIOYAET BHIMOJIHEHNE JOMAIIHUX MPAKTUYECKUX 3aJIJaHUM C
MO CJeayIoIel IPOBEPKON U 00CYKICHIEM, U3YU€HHE JTUTEPATyphl U MPOPAOOTKY TEOPETUUECKOTO
MaTepuaia JeKIHOHHBIX 3aHITHII.

OO6pazoBaTeNbHBIN MaTepuall I CAaMOCTOATEILHOM pabOTHI CTY/IEHTa HaXOUTCA B paszedne O.

KoHTposnbHbIe BOPOCHI U 3a/1aHuUs AJIsl IPOBEACHUS TEKYIEro KOHTPOJIS U MPOMEKYTOUHON

aTTECTAlMU 110 UTOraM OCBOCHUA NUCHUILIMHBI IIPUBEACHEI B II. 5.2.

5. ®oH O1LIEHOYHBIX CPEACTB JJISl MPOMEKYTOYHOM aTTecTallMu M0 IUCHUILINHE,
BKJIIOYAIOIIH:

5.1. Onucanue MIKAaJ ONEHUBAHUS Pe3yJbTATOB 00y4YeHH sl 10 M CIUIIINHE

YpoBenb IIxana oueHuBaHus c)OPMHUPOBAHHOCTH KOMIIETEHLMIA
copMHPOBAHH
ocTH 1J10X0 HEYIOBJIETBO | YIOBIETEOPH X0pomIo O4eHb X0poLIo OTJIMYHO HPEBOCXOAHO
KOMﬂeTeHHI/lﬁ PUTEJIBHO TEJbHO
(MHAMKaTOpa
AOCTHIKEHUS He 3aureno 3auteHo
KOMIIeTEeHIHI)
OtcyrcTBHE
3HaHUI YpoBeHb YpoBeHb
TEOPETUYECKO | YpPOBEHb MuHuManbHO | 3HaHMM B 3HaHUU B YpoBeHb
ro Marepuaia. | 3HaHWUU HIDKE | JAOMYCTUMBIN obbeme, o0beme, 3HAaHUH B YpoBeHb
HeBo3moxHOC | MUHMMAIb- YPOBEHb COOTBETCTBYIOI[ | COOTBETCTBYIOL] | o0beme, 3HaHUH B
3Hanmns Th OLIEHUTh HBIX 3HaHHUIL. €M IIporpaMme €M IIporpaMme COOTBETCTBYIO | o0OBbeMe,
— MIOJTHOTY TpeboBaHMA. JomnymieHo MOJITOTOBKH. MOJITOTOBKH. meM MPEBHIIIAIONIE
3HaAHUH MNmenu mecto | MHOrO JomyieHo JomnyieHo porpamme M [porpammy
BCIIE/ICTBUE rpyosie HETpyOBIX HECKOIIBKO HECKOIIBKO MOJTOTOBKH, MOJTOTOBKH.
oTKa3a OIINOKH. OLINOKH. HErpyOBIX HECYIIECTBeHH | 0e3 OmHOOoK.
o0ydaromieroc oo oK BIX OIUOOK
L OT OTBETa
OtcyrcTBHE IIpu pemenun | Ilponemoncrp | Ilponemoncrpu | Ilpomemoncrpu | Ilpomemoncrp | IlpomemoncTp
MHHUMAJTb- CTaHJapTHBIX | MPOBAHBI POBaHBI Bce POBaHBI Bce HpPOBaHbI BCE HpPOBaHbI BCE
Ymenust HBIX yMEHHH. | 3a]ad4 He OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
HeBo3mox- MIPOAEMOHCTP | YMEHHUSL. YMEHUSL. YMCHUSL. yYMEHHS, YMEHHS,
HOCTb HMPOBAHBI Pemenst Pemiens! Bce Peiens! Bce pelIeHbl Bee pelIeHbl Bce




OLICHUTb OCHOBHBIC THUIIOBBIC OCHOBHBIE OCHOBHBbIE OCHOBHBbIE OCHOBHbIE
HaJIM4ue YMEHHSI. 3aj1a4M C 3aj1a4M C 3a1a4u. 3aj1a4u C 3a1a4H.
yMEeHHit Vimenu Mecro | HerpyObIMU HerpyobIMU BBINOTHEHBI BCE | OTACIBHBIME | BBINOTHEHBI
BCIICJICTBHE rpyobie olOKamu. obKamu. 3a1aHusl, B HeCyIecT- BCE 3aJlaHMus, B
oTKa3a OLIMOKH. BBINOTHEHBI BBINOIHEHBI BCE | HOTHOM BEHHBIM HOJTHOM
o0yuatomiero- BCE 3aJIaHNs, | 3aJaHus, B obbeme, HO HeI0ueTaMH, o0beMe 0e3
s OT OTBETA HO HE B HOJTHOM 00beMe, | HEKOTOpBIE C BBITMIOJIHEHBI HEJI0YETOB

TIOJTHOM HO HEKOTOpBIE C | HEJOYEeTaMH. BCE 3aJaHMs B
o0BeMe. HEI0YEeTaMH. HOJTHOM
o0BbeMe.
OtcyrcTBHe
T IIpu pemenun
BJIaJICHUS Nwmeetcs IIponemonct- IIponemoncrpu
CTaHaPTHBIX TIponemoHcTp
MarepuaoM. MHHHMAJbHBl | PUPOBAHBI pOBaHBI ITponemMoHcTp
3a/ad He M HUPOBaHbI
Heso3moxHOC 1 Habop 0azoBbIe 6azoBbIe HUpOBaH
MPOIEMOHCTP HaBBIKHU [IPH .
Th OLICHHUTD HABBIKOB ISl | HaBBIKH IIPU HaBBIKH TIPH TBOPYECKHU
HPOBaHBI pelIeHHn
Hagbiku HaJIM4ue pelIeHUs pelIeHHn peleH!n MOIXOM K
0a3oBEIe HeCTaHJapTH
HaBBIKOB CTAHJAPTHBIX | CTaHIAPTHBIX CTaHJIapTHBIX PELICHHUIO
HaBBIKH. BIX 337134 Oe3
BCIIE/ICTBHE 3a/1a4 ¢ 3a/1a4 ¢ 3amad 6e3 HECTaHJapTHBI
Nwmenu mecto OmMOOK 1
oTKa3a HEKOTOPBIMH | HEKOTOPBIMH OIIHOOK U X 3aj1a4.
o0yuaromeroc rpyopie HeJoYeTaMu HeJI0YeTaMu HEJI0YETOB HEAOUCTOB.
4 OIIMOKH. ’ ’
s OT OTBETa
[IIkayia OLIEHKU NpH MPOMEKYTOUYHOM arTecTanuu
Ouenka YpoBeHb NOATOTOBKH
Bce kommneTeHIuy (4acTi KOMIETeHIMH ), Ha (hopMUpOBaHHe KOTOPBIX
IIpeBocxonHo HarpasJieHa JUCIMILUTNHA, COPMHUPOBAHBI HA YPOBHE HE HIKE
«IIPEBOCXOIHO»
Bce xommereHiuy (4acTv KOMIIETEHIMI), Ha (OpMHUPOBAHHE KOTOPBIX
OTIU4HO HalpaBlieHa JMCLUWIUIMHA, C(QOPMHUPOBaHBI Ha YPOBHE HE HIKE
«OTIIMYHO», MPU ITOM XOTs OBl OlHA KOMIIETEHIHUs cpOpMUpOBaHA Ha
YPOBHE «OTIUYHO»
Bce kommnereHiuu (YacTd KOMIIETEHIMI), Ha ()OPMHUPOBAHUE KOTOPBIX
329TEHO OueHb X0pomIo HarpaslieHa TUCUHUIUIMHA, C(OPMUPOBAHBI HAa YPOBHE HE HIKE «OUECHb
XOpOILIO», TPU ATOM XOTS Obl OJHA KOMIIETEHIUsI CQOpMHpPOBAHA Ha
YPOBHE «OUEHb XOPOLLIO)»
Bce xommeTeHIK (4acTW KOMIIETEHIMI), Ha (OpMHPOBaHHE KOTOPHIX
Xoporio HampaBlieHa JWUCHUIUIMHA, C(QOPMHUPOBaHBI Ha YpPOBHE HE HIKE
«XOpOIIO», MPU ATOM XOTSI ObI OIHA KOMIIETEHIMsS CQOpPMHUpOBaHA Ha
YPOBHE «XOpOLIO»
Bce kommnereHiuu (4acTd KOMIIETEHIMI), Ha ()OPMHUpPOBAHHUE KOTOPBIX
VII0BIETBOPHTEIBHO HampaBjieHa JWUCHUIUIMHA, C(QOPMHPOBaHBI Ha YpPOBHE HE HIKE
«YOOBIETBOPUTEIHHO», TIPH OTOM XOTA OBl OfHA KOMIIETEHIIHS
chopMupoBaHa HAa YPOBHE «YIOBIETBOPUTEIHHO
Xors Obl omHAa  KOMIIETeHHWs  cpOpMHUpOBaHa Ha  ypOBHE
He 3AUTEHO HeynoBneTBOpUTENBHO | «HEYIOBIETBOPHUTEIHHO», HU OJIHA U3 KOMIIETCHIINH He chopMHUpOBaHa Ha
YPOBHE «IIJIOXO0»
IInoxo Xorst ObI OHA KOMIIETEHIHS C(HOPMHUPOBAHA HA YPOBHE «ILIOXO

5.2. TunoBbie KOHTPOJIbHBbIE 32JaHUS UJIM MHbIE MAaTePUAJIbI, HE00X0AUMbIe VIl OLlEeHKH
pe3yJbTaToB 00y4eHHst

5.2.2. Bonpocsl K 3K3aMeHY

1 cemecTp
1. Points and vectors in 3-dimensional space, their coordinates. Vector length, its properties.
Equality of vectors. (OITK-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
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10.

11.

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. (OITK-1)

Dot (scalar) product defined using vector coordinates, its properties, including relationship
with vector length. (OITK-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. (OITK-1)
Unit vector in the direction of a given vector. Orthogonal projection of one vector on
another. (OITK-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. (OITK-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). (OITK-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. (OTTK-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. (OITK-1)
Complex numbers. Definitions of addition, subtraction, multiplication, multiplicative
inverse and division. Properties of addition, multiplication and division. (OITK-1)
Conjugate and absolute value, their properties. Complex plane. Absolute value of the
difference as the distance between two numbers on the complex plane. (OITK-1)
Relationship between addition and subtraction of complex numbers and vectors. Conjugate
on the complex plane. Triangle inequality: bounding z1 £ 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. (OTIK-1)

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

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



24. 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, OITK-1)

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

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

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

28. 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

1. \ector spaces, its axioms and their corollaries. (YK-1, OTIK-1)

2. Necessary and sufficient conditions of being a subspace of a vector space. (YK-1, OIIK-1)

3. Span of a set of vector, its properties. (YK-1, OTIK-1)

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

5. Dimension of a vector space, its independence of basis. (YK-1, OIIK-1)

6. Vector coordinates, their uniqueness. (YK-1, OITK-1)

7. Matrices. Addition and multiplication by a number; their properties. (OITK-1)

8. Matrix multiplication. (OTIK-1)

9. Elementary matrices. (OITK-1)

10. Using elementary matrices to find the inverse of a matrix. (YK-1, OIIK-1)

11. Determinant. Expansion by row and by column. (OITK-1)

12. Properties of determinant. (YK-1, OITK-1)

13. Finding matrix inverse using cofactors. (OITK-1)

14. Matrix rank. (VK-1, OIIK-1)

15. Change of basis. (OITK-1)

16. Linear transformation, its matrix. (OITK-1)

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

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

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

20. Matrix diagonalization. (YK-1, OITK-1)

5.2.3. 3apauu Ha npoBepky OIIK-1

1. Inan orthonormal coordinate system vector v has coordinates (1,5, —2) and vector w has
coordinates (3.1.1), Find the following.
- The coordinates of v — .

- The coordinates of [,
- ‘%{1' + ft']‘.

2. Inaparallelogram ABCD point K lies on AD so that AK = %:10. Point 7" lies on AB so that
AT = %AB. Point L lies on AC so that AL = %,—1(;_ Let vector @ equal AD and vector b equal A%.
Express k7 and 7 through @ and b.

Prove that 7 and 77" are collinear.

3. \ectors P, 4, s and ¢ satisfy the following conditions: s = p +q,t = 2p +q, |s| = /3, [t| = 2,
and the angle between s and ¢ is @/6. Find the cosine of the angle between P and 4.

4. The following points are given: A(1.0,2), B(3,1, —1), C'(2,1,0) and D(3, —1, A). For which
values of A all four points lie on the same plane?

5. Find the area of the triangle built on vectors a and hif a = p+ 2, b=p—gq, [p| = 4, [g| = 2

depending on the rank and size of its coefficient matrix. The Rouché--Capelli theorem. (VK-
1, OTIK-1)

and the angle between P and 4 is /6.
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12.

13.

14.

15.

16.

Calculate w

— 1 '
Prove that |z% — = + i < 3if 2| < L.

[.l. . ;ﬂ)lz o [1 e jﬁ}lfi
i (i— 1) '
Find the set of points = for which arg(—iz*) = E and plot it on the complex plane.

Simplify the following number using trigonometric form:

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

basic solutions.

Try — 1lxs + Gag 4+ 153y — 1925 = 0
dry — bdwg+ dxg+ 1lay — 1325 =0
—2ry 4+ 312 — 13— Bay+ das =10
Jry — dro+ 2z + Gxy— Txs=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 ( i 4 -5 —4 @ .

—1 ] 2 2 -5 | 2 3 ~15 -3 2 7
_ . Y 4 o i .
3 2 3 { 2 i 2 2 a5 15 0 |
3 | 3 g | 1 i 3 5 29 13 0

]

Using the cofactor expansion, find the determinant of the following matrix A. Also find the
adjugate matrix adj(A) and verify that A-adj(A) = det(A).

60T
= 3 l )
L 2 0,
Evaluate the determinant of the following matrix by reducing it to upper triangular form
using elementary row operations.

N L -

1 —0 T —1

Find the rank of the following matrix.

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

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

. -

L2 L5 5]
5 b 3
] 3 o



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

6. YueOHO-MeTOnMYecKoe M1 HHPOPMALMOHHOE 00ecTiedeHre JUCIIUIITHHbI
a) OcHOBHas1 TMTepaTypa

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. MarepuajibHO-TEXHUYECKOE o0ecneyeHue JTUCIUIINHBI

[Tomenienust npeAcTaBisAoT co00 yueOHbIE ayAUTOPUM JUIS MPOBEACHHS YY€OHBIX 3aHSATHUM,
MPETyCMOTPEHHBIX ~ IPOrpaMMoi  (JIEKIMOHHOTO M CEMUHApCKOro THIMA), OCHAaIICHHbIE
000pyn0OBaHNEM U TEXHUYECKUMHU CPEICTBAMHU OOYUEeHHUS.

[Tomemenuss a1 caMOCTOATENbHOW pabOThl OOyYaromIMXCsl OCHAIIEHbl KOMIIBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu "MHTepHeT" M oOecmeueHbl OCTYIIOM B
ANIEKTPOHHYIO0 HHPOPMAITMOHHO-00Pa30BaATEILHYIO CPENY.

[Tporpamma cocrapnena B cootBeTcTBuU ¢ TpedoBanusmu @T'OC BO /OC HHI'Y

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

3aB. kaenpoit AI'ZIM n.¢.-M.H., npod. Kyznenor M. .

[IporpamMma o100peHa Ha 3aceJaHUKM METOIUYCCKON KOMUCCHH WHCTUTYTa HH(POPMAIIHOHHBIX
TEeXHOJIOTHH, MareMaTku 1 MexaHuku oT 30.11.2022 roxa, mporokosa Ne 3.
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