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YTBEPXIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue”

(mpotokon 3acemxanust Ne 1 ot «31» aBrycra 2023 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIHX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUHUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHusl, MPUOOPETEHHUE TEOPETHUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JTUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TMPUMEHEHUI0 MaTeMaTUYeCKUX METO/JO0B B
po(heCCHOHATILHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MaTeMaTUKH,
KOTOpBIE MOTYT NOTPeOOBAaThCS TOMOJHUTENBFHO B MPAKTUYECKOW M UCCIIEOBAaTEIbCKOM padore,
dbopMUpOBaHHE  MATEMATHYECKOTO,  JIOTUYECKOTO W  aJTOPUTMHUYECKOTO  MBIIUICHUS,
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCIUTITMHBL M TPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas JUCIUTLIMHA!
MareMaTuka (IIKOJIBHBIN Kypce), anreopa (IIKOJBHBIN Kype), reoMeTpust (IIIKOJIBHBINA Kypc), ajaredpa
1 Hayajia agaians3a (IIKOJIbHBIA KYPC).

JIMCIUTIIMHBI U TIPAKTHUKH, JJI1 KOTOPBIX OCBOCHUE JAHHOHN JNUCIMIUIMHBI HEOOXOIMMO Kak
npeamiecTByromiee: 'Briciias matematuka. M30paHHbie pa3esnsl Boiciieli MateMaTtuku ", "®usuka.
Konebanns u Boaasl. Pusuka aroma', "Mexannka. COnpoTUBIEHHE MATEPUAIOB

3. Iliianupyembie pe3yJibTaThl 00y4YeHUs1

®opmupyeMbie U
KOHTPOJIUpYeMbIe Humkaroput AOCTHAREHIA Ili1anupyeMble pe3yabTaThl
KOMIIeTeH Ui
KOMIIeTeHIINH o0yueHust
(Kol ¥ HAMEHOBAHUE)
(K01 1 HAMEHOBAHUE)
OlIK-3 Cnocoben OIIK-3.1. Ipumensier | 3HATH!
MIPUMEHSTh Maremarnuecknii  ammapar | OCHOBHEIC TOHATHS —aHATHTHYCCKOM
COOTBETCTBYIOLIUH AHAIIATHYECKOH TreoMerpuy, | TCOMCTPHH M BBICIICH aireOpsl mpu
¢buznko- JIMHEHHOI anreOpbl, | PEIICHUH, METOJBI PCIICHHS 3ajad, a
MaTeMaTHYeCKUui b bepeHIMATEHOTO u | TaKKe ux MPUIIOKEHUS B
anmapar, MeTO/IbI MHTErPaIbHOrO  HcumcieHus | TPODECCHOHATEHBIX JTMCUIUTUINHAX,
aHaIu3a u YHKLHH OJHOM mepeMeHHoit | METOABI cOopa aHantu3a u 00pabOTKH
MO/IEJINPOBAHUS, OIIK-3.2. Ipumensier | MHGOpMartiy.
TEOPETUYECKOTO U MaTeMaTH4ecKuii  ammapar | Y MeThb: IPUMEHSTh
OKCHEPUMEHTANBHOTO | reoppst YHKIIMH HECKOIBKHX | CCTECTBCHHOHAYYHbIC u
UCCIIEI0BaHMSI TIPH IepEMEHHBIX, Teopuy | OOLICHIKCHEPHBIC 3HaHUSA B
peteHuH DyHKIHi KOMILIEKCHOro | TPOMECCHOHATEHON IeATEIbHOCTH
PO ecCHOHANbHBIX IIEPEMEHHOT0, TEOPUH PALIOB,
3a1a4 Teopun auddepeHmanbEbX | BIaaeTs: MeTonaMU MaTeMaTHYECKOTO
ypaBHEHUI aHaaM3a W MOJEJIMPOBAaHUSA B
OIIK-3.3 Tprmensier npodeccuoHanbHOM e TEIbHOCTH;
MaTeMaTHYeCKui  ammapar
TEOPUH  BEPOSATHOCTEH W
MaTeMaTHYECKOW CTATUCTHKHI




4. CTpyKTypa M cojepKaHue TUCHUIINHbI

®opMbI TEKYLIETO

Bu .
Moayab o HaumeHoBaHue TeM 3aHATHH KOHTPOJIs
yueOHoii . Cemectp |O0beMm, u.| baaabl | UHTEpakTHB, 4.
(pasnen) AGOTHL (yueOHOii padoThI) (HauMeHOBaHHe
P OLICHOYHOI0 CPeACTBA)
Tewma 1. Omementsr | Jlek 1 DJeMeHTHI JINHEHHON 1 BEKTOPHOU 2 2 - -
ITIHENHON anreOpsI anre6psl
Tema 1. DnemMeHTHI Cp AHKeTa 2 1 3 -
ITIHEHHON anreOphl
Tema 1. Snementsr | Cp OnextpoHHbIl yueOHUK 1.1. Matpuipsl. 2 10 - -
ITIHEHHON anreOphl OmnpenenuTent
Tema 1. Snementst | Cp [Ipomexxyrounslii TecT 1 2 10 2 [TpoMexyTouHBIi TecT
ITIHENHON anreOpshI o Teme 1.1
Tewma 1. Onementer |[]p 1 DreMeHTHI JINHEHHON U BeKTOpHOU 2 2 - -
ITIHENHON anreOpshI anre6psI
Tema 1. Snementst | Cp OnexkTpoHHbIN yueOHUK 1.2. Cuctembl 2 10 - -
THHEHHOH aireOph! JUHEWHBIX YpaBHEHUN
Tema 1. Snementst | Cp [TpomesxyTouHBII TECT 2 2 10 1 [TpoMexyTouHBbIH TeCT
ITMHEHHON anreOpbl o Teme 1.2
Tewma 2. Onementer | Cp DNeKkTpOoHHBIN y4eOHUK 2.1. BekTopbI 2 14 - -
BEKTOPHOH anreOpsI
Tema 2. Snementst | Cp [TpomexxyTouHsIif TeCT 3 2 10 1 [TpomMexyTouHbIH TeCcT

BEKTOPHOH aireOpsbI

o Teme 2,1
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®opMbl TEKYILLEro

TeoMeTpus Ha
[UIOCKOCTH U
[IPOCTPAHCTBE

CUCTCMA KOOpANHAT

Bu .
Monayab o HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
y4eOHoi . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pasznen) A60TLI (yueoHoOii padoThI) (HauMeHOBaHuUe
P OLIEHOYHOI0 CPeACTBA)
Tema 2. Dnements | Cp DJICKTPOHHBINA yUeOHHUK 2.2. 2 14 - -
BEKTOPHOH a/IreOph! KowmruiekcHbie uncna
Tema 2. Snementsl | Cp [IpomexyTounslii Tect 4 2 10 1 [IpoMexyTouHbIi TECT 1O
BEKTOPHOH aNreOphI Teme 2.2
3
Tema 2. Dnementsi | Jlek 2 AHanutuyeckas FeoMeTpUs Ha INIOCKOCTH 2 2 - -
BEKTOPHOH anreOphI {1 B IPOCTPAHCTBE
Tema 2. Snementst | [Ip 2 AHanutuyeckas FeoMeTpUs Ha INIOCKOCTH 2 2 95 - banner 3a BKC n
BEKTOPHOH a7rebpE! U B IPOCTPAHCTBE PaKTHYECKHE 3aJaHuUs
Pazzen 3. Cp OneKkTpoHHbIH yuyeOHuk 3.1. 2 14 - -
AHATHTHIECKAR AHaIMTHYECKasi TEOMETPHS Ha IIOCKOCTH
reoMeTpHs Ha
MJIOCKOCTHU U
[IPOCTPAHCTBE
Tewma 3. Cp ITpomexyTouHBIi TeCcT 5 2 10 2 ITpoMexyTOUHBIH TECT
IAHaJTUTHYECKas
o teme 3,1
r€oOMETpHs Ha
IJIOCKOCTHU U B
[IPOCTPAHCTBE
Pazpen 3. Cp OnexTpoHHbIH yueOHuK 3.2. [lonspHas 2 14 - -
IAHaJTUTHYECKas
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Monayab
(pasznen)

Bun
y4eOHoi
padoThI

HaunMenoBanue TeM 3aHATHH
(yuedoHO¥ padoTHI)

Cemectp

Oo0beMm, 4.

Banasl

HNHTepakTus, 4.

®opMbl TEKYILLEro
KOHTPOJIA
(HamMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)

Tewma 3.
IAHaTMTHYECKas
TeoMeTpus Ha
[JIOCKOCTH U B
MPOCTPAHCTBE

Cp

[TpomexxyTouHbIl TECT 6

10

[IpoMexyTOUHBIN TECT TTO
Teme 3,2

Pasznmen 3.
IAHanuTHYECKaS
TEOMETpHs Ha
[UIOCKOCTH 1
MPOCTPAHCTBE

ONeKTpOHHBIN yyeOHuK 3.3
AHanuTHueckas reoMeTpusl B
IPOCTPaHCTBE

20

Paznen 3.
IAHanuTHYECKaS
TEOMETpHs Ha
[UIOCKOCTH K
MNOCTNAHCTRE

Cp

[IpomexyTrounslii Tect 7

[IpomexyTOUHBIN TECT 1O
Teme 3,3

Pasnen 3.
IAHaJTUTHYECKAS
reoMeTpus Ha
[UIOCKOCTH K
[IPOCTPAHCTBE

HUToroselii TecT

30

HWToroselii TecT

ITA

[TpomexyTouHas aTTectanus (3a4€T)

0,25

KonTpons

3ayéT

3,75

Bompocsr k 3auéty NeNe |-

60

Hroro:

180

100

Cxema pacyeTra UTOroBOro 6ajjia
CymMma 6aJuioB 1o BceM y4eOHbIM MEPONPUATHAM, IPEIYCMOTPEHHBIM B Kypce + pe3yabTaTbl UTOTOBOTO TECTUPOBAHMUS.




5. O6pa3oBaTesibHbIE TEXHOJIOTHH
B aucnunnune "Beicmias matemaTuka. OJIEMEHTHI BBICIICH anreOpbl U TE€OMETpUU
HCIIOJIB3YHOTCSA:

TEXHOJIOTHUS IUCTAHIMOHHOTO O0y4YeHHS B paMKax npoekTa «PocaucTanTy,

TEXHOJIOTHS MOJIYJIbHOTO U GJIOYHO-MOyIbHOTO 00yueHus (coiep:kaHue yueOHoro marepuaa
HKECTKO CTPYKTYPUPOBAHO B IEJISIX €70 MAKCUMAIILHOTO YCBOCHUS, COTIPOBOKIACTCS 0053aTeIbHBIMU
0JIOKaMU yIIpaKHEHUH U KOHTPOJIS);

TEXHOJIOTHS pa3BUBAIOLICTO 00yueHHUs (TPOBEICHHUE JICKIIMH, MTPAKTHUECKUX 3aHSATHH, 3a4€Ta);

TexHojorus nuddepeHirpoBanHoro oO0ydeHus (MpeasiararoTcs 3alaHus pa3InyHOr0 YPOBHS
CJI0’KHOCTH);

TEXHOJIOTHSI MHTEPAKTHUBHOIO OOy4YeHHs (OCYIIECTBISETCS MEATEJbHOCTh C MYJIbTHUMeEIna
IporpaMmmaMu, UCIOJIb30BAaHUE PECYPCOB M BO3MOXKHOCTEH MHTEpHET, KOMITbIOTEPA).

6. MeToauuecKue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYaroOUIeMyCsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yuyeOHOro Matepuana, oOpaias BHUMaHHEe Ha (DOPMYJIUPOBKH, PACKPBIBAIOLIUE COJCpKAHUE
u3ydyaeMoil aucuMiuinHel "Bbicmias maremartuka. DJEMEHTHl BbICIIEH anreOpbl U TeoMeTpuu'.
XKenarensHo ocTaBiATh B pabOYMX KOHCIEKTaX MO, HAa KOTOPBIX JieNaTh IOMETKH,
NOoMYEPKUBAIOIINE 0COOYIO BAXKHOCTh TE€X WJIM MHBIX TEOPETUUYECKUX MOJIOKEHUI.

CamocrosrenbHas paboTa CTYAEHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW J€ATEIIbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 33aJaHUI0 U IpU
METOAMYECKOM PYKOBOJICTBE IIPEINOJIaBaTeNsl, HO 0€3 ero HeMOCPEICTBEHHOIO YUacTHs.

CaMmocrosiTenbHass paboTa CTYJEHTOB IPEIyCMATPUBACT BBIIOJHEHHE ITPOMEXYTOUYHBIX
TECTOB, 3aJaHUH, NMPOBEPSAEMBIX BPYYHYIO, COCTABICHHBIX M3 3a/1ad 110 TEMaM Kypca, UTOrOBOTO
TecTa Mo Kypcy, U3ydeHHE MaTepHUaoB JIEKIIUNA U AJIEKTPOHHBIX YU€OHHMKOB, OTBETOB Ha BOIPOCHI
CaMOKOHTPOJIS.

B mpornecce camocTosTenbHONW pabOThI CTYACHT MPUOOPETAeT HABBIKM CAaMOOPTAaHHM3AIINH,
CaMOKOHTPOJIs, CAMOYIPABJIEHNS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSTEJIbHBIM CYOBEKTOM yueOHOMH
JeSITEIbHOCTH.

B Xole mOAroTOBKM K IMPAKTUYECKUM 3aHATHSM CIEAYET MU3YyUUTh KOHCIEKTHI JIEKLUH, U
PEKOMEH/I0BaHHYIO JINTEPATYPY, YUECTh PEKOMEH 1ALl IPENo1aBaTes.

Ha nmpakTudeckux 3aHATHSX CTYIEHTHI pEHIatoT 3aa4 10J PYKOBOJICTBOM IIpENoaaBaTells.
[TpakTHueckue 3aHATUS TMOCBALIEHBl M3YyUYEHUIO HauOoJiee BaXKHBIX M CJIOXHBIX TeM Y4eOHOM
JUCLIUIUINHBL U CITYKAT Ul 3aKpEIIEHUs] U3y4YEeHHOTO0 MaTepHaia.

BakHpIM KpUTEpUEM YCBOEHUSI TEOPUH SIBISETCS YMEHUE pelaTh 3ajaud Ha MPOWIEHHBIN
marepuai. llpu pemeHun 3agay HYXKHO OOOCHOBaTh KaXJblii 3Tam pELICHUs, HCXOAS U3
TEOPETUUECKHX MOJOKEHUHN n3ydaeMoro Kkypca. Eciiu cTyieHT BUIUT HECKOJIBKO MyTEH pereHus, TO
OH JIOJDKEH CPaBHUTh MX U BBIOPATh caMblil pallMOHAIbHBINA. Pemenue 3aqau 1 npuMepoB cienyer
u3Jarath MoApoOHO, BBIYUCIEHHUS pacrojaraTh B CTPOTOM IOPSAKE, OTAENsis BCIIOMOTaTeNIbHbIE
BBIYUCIICHHS OT OCHOBHBIX. [10JTydeHHBIH OTBET cieayeT NpoBepsATh CIOCO0AMH, BHITEKAIOIIUMH H3
CyllecTBa JaHHOW 3amaud. PemieHue 3agad ompenen€HHOrO THUMA HYXHO NPOAOKATH J0
nproOpeTeHus TBEPIbIX HABBIKOB B PEILICHHH.

Bo Bpemsi wu3yueHus MoOAyns CTYIEHTBl CaMOCTOSTEIbHO BO BHEAYAUTOPHOE BpeMs
BBITIOJHSIOT 33/IaHUsI Kypca M IPOXOJAT TecTUpoBaHue ON-line. 3amanus pabotThl, mpoBepsieMoit
BPYUYHYIO JTOJI’KHBI ObITH BBIIIOJIHEHBI aKKYPAaTHO, ITOCIIE0BATEIbHO, 000CHOBAHUE PEIIEHUS U OTBET
00s13aTeNIbHBI B KaX/I0M 33JaHHH.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
Cemectp
(WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA
2 OIIK -3.1, OIIK-3.2, OIIK-3.3 [IpakTrueckoe 3amanne. bamisl 3a BKC
5 OIIK -3.1, OIIK-3.2, OIIK-3.3 TectupoBanue on-line (mpomexxyTodHbie
TeCTHI 1-7)
2 OIIK -3.1, OIIK-3.2, OIIK-3.3 TectupoBanue on-line (utoroseiii Tect)
2 OIIK -3.1, OIIK-3.2, OIIK-3.3 M3yuenune aIeKTpOHHOTO yueOHHUKa
2 OIIK -3.1, OIIK-3.2, OIIK-3.3 Bonpocsr k 3auéty NoNe 1-60

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. IIpakTHYecKOe 3aIaHHe

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunossle npuMepsl 3aJaHU

HOMep BapuaHTa 3a1a4u OIpCaACsICTCA € IIOMOIIBIO Ta6J'II/II_IBI I10 HepBOﬁ 6YKB6 (baMI/IJ'II/II/I CTYJACHTA.

Tabnuna. Beibop HoMepa BapuaHTa

Byksa A b B r )i E.E | X3 U K )

Ne Bap. 1 2 3 4 5 6 7 8 9 10

Byksa M HIO | 04 I PY | CII | T,1I A DD | XII

Ne Bap. 11 12 13 14 15 16 17 18 19 20
3aganue 1

Tema: Matpuiisl. Onpeaenurenu. CUCTEMbI TUHEHHBIX YpaBHEHUH

3agaya 1.1. Pemuts cucreMy ypaBHeHMi MeTonoM Kpamepa.

2x1 + 3x2 + 9x3 =29

Howmep Howmep
BapuaHTa BapuaHTa
le_X2_6X3 = -2 le+11x2+3x3 =11
1 {xl —2x, —4x3 = =5 11 { 2x1 +5x, +x3 =3
X1 — Xy +2x3 =3 Xy —7Xp, —Xx3 =05
2x1 — 2x5 +x3 = =9 X1 +x, —6x3=2
2 {x1+6x2+3x3=4 12 {3x1—x2—6x3=6
le+3xZ+x3=6 2x1+3xZ+9X3=28
2x1 — 3x, +3x3 = —4 8xy + 6x; +x3 =23
3 { 6X1 + 9x2 - Z.X3 =3 13 {10)61 + 3x2 - 3X3 =7
1OX1 + 3x2 - 3X3 =16 6x1 + 9x2 - Z.X3 =18
X1 +x, —6x3 =3 2xq1 +4x, + 6x3 = —6
4 { 3x1 — Xy — 6x3 = 5 14 {le + sz + S.X3 = -7

2x2 + 3X3 =-1




Howmep Howmep
BapuaHTa BapuaHTa
4x1—3x2+X3=0 le+2xZ_X3—4‘
5 x1 - 2x2 - ZX3 - _6 15 { 4x1 + 3x2 - X3 - 9
3x1 - xz + 2x3 = 5 8x1 + 5x2 - 3x3 = 11
6x1 + sz - 2x3 = _1 4x1 - 2x2 + X3 = 13
6 3 3x1 + 4‘x2 + 2x3 = 10 16 {le + 3x2 4‘X3 == 10
3x1 - 9x2 = 9 3x1 - 2x2 - 5x3 = 3
le+x2+4‘x3:6 4x1—3x2+ZX3—3
7 1X1 + 3x2 - 6X3 = _10 17 {le + 5x2 - 3x3 =13
3x1 - ZXZ + ZX3 ES 12 5x1 + 6x2 - 2x3 = 24‘
6x1+8x2+x3=—11 x1+x2—X3=1
8 9 3x1 + 4‘XZ + X3 = _5 18 {6 + 3x2 - 6x3 = -3
3x1 + SXZ + SX3 = — 4x1 — X + 3x3 =-1
le + SXZ + 4‘X3 = 3 7x1 - SXZ + 3X3 = _5
9 x1 + 3XZ + ZX3 = 0 19 {4361 + 11x2 4x3 = 33
2x1 + 1OXZ + 9X3 =-2 2x1 + 3x2 + 4x3 = 15
2x1 + 3x2 + 11X3 = _4 xl + 2x2 + x3 = 4
10 X1 + Xy + SX3 = -3 20 {39(1 - 5x2 + ?)X3 =-21
2x1+x2+3X3=4 2x1+7x2—X3=32

3agauya 1.2. Pewmuts cucreMy ypaBHeHHM MeTozoM [aycca.

Howmep
BapUaHTa

Howmep
BapUaHTa

le_x2_5x3+X4=0
xl+2xZ_X3_6X4=0
x1+3x2—SX3—X4=0

11

X1 +3x; —2x3 —3x4, =0

{x1+x2+3X3—2x4=0
X1 —2xy +4x3 — x4, =0

3X1_3x2+4‘x3+X4=0
2x1 +2x; —2x3 +2x, =0
X1 — X, +3x3+2x4, =0

12

3x1 —2x, —3x3 —3x, =0

{ 2X1 — X3 +x3+x4 =0
x1+x2+ZX3+5x4=0

2x1 +3x, —2x3 —5x4, =0
x1+2x2—4X3+2x4=0
le_xZ_x3+5x4=0

13

X1 — X2 +X3+3x4=0
{2x1+3x2+x3—x4=0
—X1+x, —x3—3x, =0

2x1 — 3%, +5x3+x, =0

{ xl+x2+2.X3_x4=O
6x3+x,=0

X1 + 2xy —

14

6xy +2x3 —7x4 =0
2xl_xZ+2.X3+2.X4_—O

le +2x2 _ZX3 + SX4 =0

{3x1—3x2—x3+2x4=0

xl_st+x3_4‘x4=0

15

X1 — X, +3x3+4x, =0
2x1+x2_x3+3x4—0

{xl+xZ_3X3+2.X4—O
{xl+xZ_7X3+ZX4—O

|

2%y +x; +2x3+x, =0
xl—x2+x3+4x4=0
_xl_ng+4‘X3+2.X4,=O

16

2x1+3x, +x3+x,=0

{3x1—2x2 —2x3—3x, =0
X1+ x5 +3x3+2x, =0




Howmep Howmep
BapHaHTa BapuaHTa
X1+X2+3X3+2x4=0 le+4‘xZ_X3_X4=0
7 {—3361 _sz +x3 +X4 = 0 17 {3x1_2x2 _4x3 +2x4 = 0
ZX1+3xZ+X3+x4:0 4x1+2x2+x3_x4_:0
le_xZ+3x3_X4=0 2x1+x2+3x3+x4:0
8 {xl_XZ_ZX3+X4=O 18 {x1_4‘xZ_2.X3_X4=0
x1+x2_3x3_5x4:0 3x1+4‘xZ+2.X3_X4=0
x1+x2+2x3+3x4:0 xl_x2+x3+5x4_:0
9 {3x1+xZ_X3+X4=O 19 <4x1—x2+3x3—2x4=0
2x1+4‘x2_2.X3+X4,=0 2x1_2x2+2x3+4x4:0
x1+xZ_X3+X4_=O 3x1+2x2—X3—x4=0
10 {x1_3x2_2x3_2x4:0 20 4x1_3x2_2x3+2x4 :0
4x1+2x2—2x3+3x4=0 x1+3x2_x3_x4:0
3aganue 2

Tema: BekrTopHnas anredpa

3agauva 2.1. HaiiTi miomaas mapaiiensorpaMmma, HOCTPOSHHOTO Ha BEKTOpax a u b.

Howmep
BapHMaHTa
_ T
1 a=2m+4n, b=6m-2m  raelml =3,|nl =4 (WM = ¢
— o 3
2 a=2m-n, b = 6m + 47, I‘,Z[e|TTl|=4,|T_l|=8,(TTL,Tl)=T
_ 73
3 a=3m+n, b =2m — 4n, rjae |T71|=4,|T_l|=1,(r71',\7_l)=z
_ T
4 a=—2m — 37, b =6m — 127, rae |m| =1,|n| =6,(mM)n) = 3
3 — _ a _ B o 5n
5 a=2m+ 107, b = 6m — 47, rae |m| = 2, || =5, (M n) ==
B _ _ . . _ o 3
6 a=2m—4n, b = 4m + 27, rae |m|=4,|n|=7,(m,n)=T
— T
7 a = 3m+ 9n, b = —m — 4n, rae lm| = 3,|n| =6, (M)n) = 3
3
8 a=-6m-81, b=m+3n raelml =87l =7 (WK =
_ T
9 a = 8m+ 2n, b=m-—n, rae|m|:4,|ﬁ|=9,(ﬁlfﬁ)=z
3 . — _ B _ B o 51
10 a=—10m + 27, b =—-2m — 27, rae |m| = 3,|n] =8, (M)n) = 3
_ T
11 a=2m+81, b=6m-3n raelml =1al=2 @m0 =z
_ T
12 a=8m—2n, b =2m+ 4n, rae |m| =4,|n| =5 (m)n) = Z




Howmep
BapraHTa
_ i3
13 a=2m + 3n, b = 6m — 12n, rae |m| = 2,|n| =8, (m)n) = 3
_ i3
14 a=9m — 3n, b = 3m + 6n, rae |m| = 3,|n| = 4, (m)n) = r
_ I3
15 a = 4m — 6n, b = 6m + 2n, rae lm| =5,|n| =2, (Mn) = 3
_ T
16 a=—-8m+ 3n, b =3m+ 2n, rae |m| = 3,|n| =4, (M)n) = 3
_ i3
17 a=12m — 2n, b = 6m + 6n, rae |m| =4, |n| =3, (M)n) = 3
_ I3
18 a=10m+7a, b=-3m+2m, raelml =67l =5 (W)=
— o 21
19 a=2m+ 6n, b = 6m — 27, rae |m| = 5, |7 = 4, (M, 1) ==
T
20 a=4m+3n, b=m-6n, raelm| =67l =3 @mWn) =

3agaua 2.2. J[lansl Bepumnbl nupamuasl ABCD. CpencrBamMu BEeKTOpHOW anreOpbl BHIYHCIHTH

JUTHHY BBICOTBI, OITYIIEHHOH 13 BepmuHbI A Ha ttockocts BCD.

Howmep BepmuHbl nupamuast
BapHaHTa
1 A(4;4;-6) B(1;3;5) c(0;-3;7) D(3;2;3)
2 A(-2;3;5) B(1;-3;4) c(7;8;,—-1) D(—-1;2;-1)
3 A(1;3;5) B(0;2;0) c(5;7;9) D(0;4;8)
4 A(-3;-5;2) B(4;5;1) c(-3;0;,—4) D(—4;5;—-6)
5 A(4;5;2) B(3;0;1) c(-1;4;2) D(5;7;8)
6 A(5;1;0) B(7;0;1) c(2;1;4) D(5;5;3)
7 A(4;2;,-1) B(3;0;4) c(0;0;4) D(5;—-1;-3)
8 A(-2;3;-2) B(2;-3;2) C(2;2;0) D(1;5;5)
9 A(7;1;2) B(-5;3;-2) C(3;3;5) D(4;5;-1)
10 A(3;4;0) B(1;1;1) c(—1;5;6) D(4;0;5)




Howmep BepmuHbl nupamMuas
BapHaHTa
11 A(0;0;0) B(5;2;0) C(2;5;0) D(1;2;4)
12 A(—1;-3;1) B(-3;2;-3) c(-3;-3;3) D(-2;0;4)
13 A(1;-1;0) B(4;5;-2) c(-1;3;0) D(6;1;5)
14 A(-2;2;5) B(-2;1;0) c(1;,-2;1) D(3;1;2)
15 A(-2;1;0) B(2;2;5) C(3;1;2) D(1;-2;1)
16 A(1;-2;1) B(3;1;-2) C(2;2;5) D(-2;1;0)
17 A(3;1;-2) B(1;-1;1) c(-2;1;0) D(2;2;5)
18 A(1;3;2) B(3;-2;7) C(4;0;0) D(-2;1;2)
19 A(3;2;7) B(1;3;2) c(-2;1;2) D(4;0;0)
20 A(4;-3;-2) B(2;2;3) c(—1;-2;3) D(2;-2;-3)
3aaanue 3

Tema: AHanuTHUeCKas FreOMETpHs
3amaua 3.1. CocraBuTh ypaBHeHHE IUIOcKocTH Q, mpoxonsiieid npsmyro | meprnenaukynsipHO

IockocTd P. OnpenenuTs yroix Mexy IIOCKOCThi0 Q ¥ mI0cKoCThIO Pi.

Howep [psimas | IInockocts P ITnockocts P1
BapuaHTa
S5x—y—2z—-3=0
1 {3x—2y—52+2=0 4x —2y—2z—-11=0 X—2y+z—-4=0
3x+3y+2z—1=0
2 {2x—3y—22+6=0 2x+8y—5z+8=0 2x+y—z+6=0
’ {X—y—z—Z:() 2 8=0 4 3z+2=0
x—=2y+z+4=0 Xty—z—8= xX+y—3z+2=
x+y—2z—-2=0 ~ B
4 {x—y+z+2=0 Xx+5y+6z+11=0 x—y+2z—1=0
9x_7y—Z—2:0
5 {x+7y—4z—5=0 2x—y+z—-6=0 x—3y+2z—3=0
dx+y+z+2=0
6 {2x+y—82—8:0 2x+y+2z+4=0 x—y—3z+2=0
2x—y—12z—-3=0
! {3x+y—7z—2:0 x+2y+5z—1=0 2x—y—12z—-6=0




Howmep

x—6y+3z—7=0

BapmanTa [Mpsimast | [Tnockocts P [Tnockocts P1
8 {zitgzlgz_fs::oo Ax+y+22+3=0 | 2x—3y+z+6=0
9 {2it§;§z+—22:=00 2x+3y—4z+11=0 | 4x+y—5z+1=0
10 {Sxx-l_—33;-l—_222_{-_l—41:=00 x—y—2z—4=0 2x+2y—z—-8=0
11 {i’:;yfzjiig x+3y—2z-7=0 x+y—9z+4=0
12 {xx_—zj;-l-_zz—_i_24=:00 2x+y+z—-2=0 x+7y—4z+5=0
13 {szx_-l-yy_-l-SZZ—_l_Z6=:00 x+y+z+2=0 x+3y+z+14=0
14 {xx—-l_Z;I-:-ZZ_—ZAL:OO 3x—-y+z—-6=0 x—y—2z+2=0
15 {xx-l__Bg};,-:_ZZZ_:;:OO 3x—4y+727—-1=0 | 2x+y+z+2=0
16 {ii%’y__zjlizg 3x+2y+4z-1=0 | 4dx+y—22+1=0
17 {Zxx—-a/;—_zz-i—i(TO x—2y+2z—-5=0 2x—=5y—z+5=0
18 {3x2:fy4;iz;zri;0 2x+y—22-1=0 | x—7y+4z-1=0
19 {fi;}f’__zzjllfzoo Xx+2y+6z-8=0 | x—2y+3z—4=0
20 {2x+3y+4z+5=0 4x —y+5z—15=0 dx+y+z+4=0

3anaua 3.2. B npoctpancTBe 3amanbl npsmas | u miockocts P. Haiitu Touky nepeceyeHust npsmoit

7 TNIOCKOCTH. BREIUMCINTD YIoJI MCKIAY prlMOfI " IMJIOCKOCTBIO

Howep [Mpsmas | ITnockocts P
BapHaHTa
1 -1 -3
1 1l _y-1_z 3x — 4y + 5z +24 =0
2 17
2 -2
2 xte_y-e_ 2 X—y+7z2—12=0
5 -7 —4
-9 -3 +8
3 X :y :Z x+3y—z+10=0
7 1 -8
-2 + 10 -4
4 R e 2x+5y—z-1=0
3 3 4
-5 7
5 il :y_+ =z x+3y—z+6=0
-2 4 0




Howmep

[Mpsmast | [Tnockocts P
BapHaHTa
6 X _y=-3_775 7x—3y+4z—8=0
0 =3 5
7 * _y—7_z X +5=0
_— = = —_ — 7 =
11~ -15 5 Y
8 x+3_y-1l_z Ax+2y+4z+2=0
4 2 "2
—7 i z-6
9 Tyt z 2x—y—7z+38=0
5 22 18
~10 1 6
10 X :y+ :Z+ 5x +2y+4z=0
) 0 3
5 1
11 Xto_y_Z 2x+5y—z+2=0
1 23
12 x*t2_y->5_zt4 2x—y+2z4+41=0
0 2 1
6 —2
13 Xt :X:Z S5x+y—-2z2+6=0
1 1 3
“12 y—2 11
14 x—le_yme _Z+ X+5y—2z+3=0
2 1 6
—2 1 2-6
15 x—e_y+l z X—2y+z+13=0
6 12 ~ -5
16 x+1l_y-4_z 3x+y+z+7=0
—2 2 12
17 ad =y+5=Z 3 x+2y+z+14=0
1 1 6
2 1 z-1
18 XY yrl_z 3% —5y +42+8=0
2 5 2
19 x_y+t9_z-3 Sx+y—2z—11=0
2”2 —7
1 y—4
20 xrl_y-t_ z 4x —2y+7-2=0
2 2 5

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

IIPOBEPSAEMBIE BPYYHYIO BBIIIOJHAIOTCA CTYOEHTAMH CaMOCTOATEIBHO BO
BHEAYJAUTOPHOE BPEMsI, IIPH 3TOM HEOOXOMMO IMPUBOIUTH B OJJAHKE OTBETOB MOJPOOHBIE PEIIEHUS
Ka)K}IOI\/’I 3aga4u CO BCEMH IIPOMCKYTOYHBIMU BBIYHCIICHUAMU. Pemenns 3aa1a4 MOryT OLITH
BBITIOJIHEHBI OT PYKH B TETpasX B KJIETKY MJIM HaOpaHbl C MOMOIIbIO penakropa ¢gopmyi. Bce
rpaduku JOHKHBI OBITH MOCTPOEHBI B CHCTEME KOOpJAMHAT ¢ coOirofeHneM macuitaba. B ciydae

3amanus,

PYKOIIMCHOT'O BapUaHTa, MPUCHIJIACTCA HAa IIPOBCPKY (bOTO BBIITIOJIHCHHOI'O 3aJaHHAA.

Kputepun onenkmn:

CTYEHT*

Brimen na BKC

He Brimen na BKC




IBEITTOIHUI 1 3arpys3ui 3alaHue B KypcC
«PocaucTaHT» 10 3aHATHS B (l)OpMaTe
BKC

CTyIEeHT Ha ITPaKTHYECKHUX 3aHATHSAX B
(bopmare BKC noakitouaer kamepy u
MHUKpPO(OH, 3alUIIAET BEIOIHEHHOE
(3arpyxenHoe 10 BKC) 3amanue Ha
BaraTHH He Oornee 3-5 MUHYT B
hopmate BKC.

[IpenonaBaTenb OLICHUBAET OTBET
CTyZIE€HTa U 33/1aHUS CTyICHTa BO
BpEMSI MPAKTUUECKOTO 3aHATHS B
bopmate BKC, BrIcTaBIsI€T OLIEHKY BO
Bpems 3aHATH B opmate BKC B mone
«BKC», nocie 4ero y cTyzeHra
OTKPBIBAETCS JOCTYII K HTOTOBOMY
TecTy.

Ecnu cTyIeHT He 3aluTiiI
[pakTU4YEeCKOE 3alaHue, TO
[pernojaBaTelib BeICTaBsAeT () 6amios,
ITOCTYTI K UTOTOBOMY TECTY HE
OTKpBIBAETCS. Y CTYIEHTA
AKaleMHIECKUI JIOIT.

Ecnu cTyneHT crenain 3ajaHus He B
MOJTHOM 0ObeMe (He Bce 3allaHus), TO
[pernoiaBaTeb OlCHUBACT
BHITTOJTHEHHBIC 3a/1aHKS HE HA
MaKCHMaTbHBIH Oay (1-33 Gamma
CyMMapHO 3a BCE 3aaHus).

[TpenonaBaTesp OLIEHUBACT 3a1aHKUE BO
BpeMsi IPaKTUYECKOT0 /1abopaTopHOTO
BanrsTus B hopmate BKC (1-20 6ammos
CYMMapHO I10 BCEM 3a/laHMsM Kypca;
eciu B yaeOHOM Kypce HeT KKP u
itabopaTopHEIX paboT, To 1-33 Gamna
CYMMapHO 110 BCEM 3a/laHUsIM Kypca),
BEICTABJISICT OLIEHKY B mojie «BKCy», y
CTYJIEHTa OTKPBIBAETCS TOCTYH K
MTOrOBOMY TECTY.

[Ecii cTyieHT He CIIpaBmIICs C
3aaHreM /WU 3arpy3ul 1yXKYI0
[paboTy, TO MPEenoJaBaTeNb BEICTABISIET
(0 6ayIoB, TOCTYI K HTOTOBOMY TECTY
He OTKpbIBaeTcs. Y CTyIeHTa
AKaJeMUYCSCKUH JOMIT.

He BBITIOTHMI 1 HE 3arpy3uil 3aJaHue B
Kypc «POCIUCTaHT» 10 3aHATHS B
hopmaTte BKC

CTyzaeHT Ha
MPaKTHIECKUX/Ta00PaTOPHBIX
BaraTHAX B popmare BKC moakirouaer,
KaMepy 1 MHUKPO(OH.

[IpermonaBaTens Ha
MPaKTUIECKOM/IIa00paTOPHOM 3aHITHU
B (hopmate BKC BhImaeT keiic-3amanue,
Ha BBITIOJTHEHUE KOTOPOTO Tpedyercs
He Oornee 5-10 muH U3 6aHKa poHIA
OIICHOYHBIX CPEJICTB.

CTyZeHT 3arpyXaeT B Kypc
«PocaucTaHT) BBITIOJHEHHOE 33/1aHHE.
[IpenonaBaTesp OLIEHUBAET 3a/1aHKE Ha
MPaKTHYECKOM/J1a00paTOPHOM 3aHATHH
B ¢hopmate BKC u BricTaBnser Oamnst
(1-20 GammoB 3a BCe 3a/IaHMST; €CIIH B
yaeoHom kypce HeT KKP u
lmabopaTopHBIX padboT, To 1-33 Gamna 3a
Bce 3a1aHus) B osie «BKCy.

IEcu cTyIeHT HE cripaBuiICs C
3aJaHNEM H/WIIM HE 3alUTHII eT0
BBITIOJTHEHUE, TO €EMY IIPEI01aBaTENb
BeIcTaBIsIET O 6aIIIOB, TOCTYII K
TOrOBOMY TECTY HE OTKPBIBACTCS, Y
CTYZIeHTa aKaJeMHUUECKUI JOMT.

[Eciu cTymeHT caenai 3aaHus He B
[MOJTHOM 00beMe (He Bce 3aIaHus), TO
[Ipero1aBaTeb OICHUBACT
BBIMIOJIHCHHBIC 33JaHKs HE Ha
MakcuManbHBINA Oam (1-20 6amos 3a

BCe 3a/IaHM; €CIH B y4eOHOM Kypce

[IpermoaBaTeh HEe BBICTABISIET OIICHKY
B nosie «BKCy», y cTynenTa He
OTKPBIBACTCS JOCTYI K HTOTOBOMY
recty. ¥ CTyJeHTa akaJleMUYeCKU
TOJIT.




Het KKP u naboparopHsix pabor, o 1-
33 Gasuta 3a Bce 3agaHus).

7.2.2. TunoBble BONpochbl M3 0aHKA TECTOBBIX 3a/aHMii JJIA NPOMEXKYTOYHBIX U
UTOr0BOI0 TECTUPOBAHUS

3aganue Nel
Kakoe 12 HIDKeCTIeTVIONIY BEIPa;KeHHI ABIAETCA oI el eTHTeTeM MAaTPHIIBI A’

(@, a )
A=
\Az1 A

BbI6€pI/IT6 OJMH U3 5 BApHaHTOB OTBCTA:

1o + (I llo
Ay 05 + s

1y — Aatlon

Ay + djpdsg

oy — Qoo

3aganue No2
Brrucmire L‘Ill'l])E,I[&WHEHB I'rIIIT]JIILI]:»I
2 -3 1)
M=3 -6 35
5 -4 2

BriGepute oiuH U3 5 BApHAHTOB OTBETA:



3aganue Ne3
Kaxkue 13 nepeuncieHHbIX CBOMCTB OMPEAEIUTENS CIIPABEIIUBBI?
BriGeprTe HECKOIBKO U3 5 BApUaHTOB OTBETA!

€CJI B OTIpEIeNIUTENE €CTh CTPOUKA U3 HYyJIeH, TO TaKO# ONpe/leInTeNb paBeH
HYITIO

€CIIH B OIPEAEIUTEIIE €CTh CTOIOEI U3 HyJIeH, TO TaKOW OIPEAEIUTEb PaBeH
HYJIIO

OIPCACIIUTCIIb, cogepxcamm”l ABC OJMHAKOBLIC CTPOKH, paBCH HYJIIO

€CJIK B OMMPCACIIUTECIIC 3JICMCHTBI KaKoM-TO CTPOYKU UMCIOT OGH.II/IfI JACIINTCIIb,
TO OH PaBCH HYIIIO

OIIpCACIINTCIIb, coz[epxcamﬂﬁ ABC MPOMOPLHUOHAJIBHBIC CTPOYKH, PABCH HYJIIO

3aganue Ne4
1 2 3
MisHopou snemedta (5 onpenemirens (0 4 5| apmaerca?
6 7 8

BriGepute ouH U3 5 BAPHAHTOB OTBETA:

hn

[N

—
]

4

3aganue Ne5



2 -1 -1
BeraHcmHTe onpeJemHIeTs Matpmpl K = 3 4 -2

3 -2 4

., iy

BriGepute ouH U3 5 BAPHAHTOB OTBETA:

60
16
-23
-40
65
3ananue Ne6
2 3 1

MHHOPOM 371eMeHTa (15, onpenemHren |0 4 7| apngerca?’

1 5 o6

Br16epute oauH U3 5 BapuaHTOB OTBETA!

2 3
0 4
2 1
0 -
0 -
6
3
56




I~
(S

1 6
3aganue Ne7
2 3 1
MHHOPOM 371eMeHTa (15, onpefermyrend |0 4 7| ApnAerca?
1 5 6
BriGepute ouH U3 5 BAPHAHTOB OTBETA:
7 2 3\
o 2
(2 1)
o =
1 6
;3
L5 6/
7 2 1\
&
3amanme Ne8
1 3 2
Brramcmire onpetemrems Matpmpl A =0 4 6
1 2 3

BriGepute ouH U3 5 BApHAHTOB OTBETA:

18



12

10
0
15
3amanmne Ne9
3 6 8
MHHOPOM 7TeMeHTa (5, ompetemarend [/ 9 3| asmaerca?
1 3 7

Br16epute oauH U3 5 BapuaHTOB OTBETA!

|K3 6 %
1l 3
-
.":.ﬁ .-1".
.
! 3 8'-.
| - -
" J..J-
L
1 3,
3aganue Nel(
1 2 2
Brramcmire onpeqemrems Matpmpl M =10 1 6
1 3 3

BriOepute ouH U3 5 BapuaHTOB OTBETA!



10
0
-15
3aganue Nell
7 6 8
MHHOPOM TTeMeHTa (15, ompenenutens |/ 0 5| senaerca?

4

v
oy

Br16epute oauH U3 5 BapuaHTOB OTBETA!

4 6
i - 8'-.
\ - 5 r
4 3
'(..6 '\‘
VY
3ananue Nel2
2 3 4
BEMHCTHTE OIP e eTHTETE 4 5 6
3 71
BriOepute ouH U3 5 BapuaHTOB OTBETA!
21

11



37

20
-11
3amanmne Nel3
2 3 4 1
4 5 6 0
BerHCIHIE OIpeqemHTens
71 2
1 2 3 7

BriOepute oauH U3 5 BapuaHTOB OTBETA:!

110
100
-100
53
87
3aganue Nel4
2 8 1
BEMHCTIHIE OTPeqemHIens ¥ 7 5
30201
BriObepute o1uH U3 5 BapuaHTOB OTBETA!
39
42
-42
-39
56
3aganue NelS
2 8 1 4
BercmiTe ﬁrqm;[&mﬂanbz ; ? 2
o1 2 3

BriOepute ouH U3 5 BapuaHTOB OTBETA!
102
87
702
205



200

Kpartkoe omumcanme: I[IpomMexyTOYHBIE TECThl BBINOJHSIOTCS IIOCIE HM3YYEHHUsS KaXIOTo U3
AIIEKTPOHHBIX Y4EOHUKOB.

Kpurepuii onenku. Kaxpiii u3 npomexxyrounoro tecra 2,3,4,7 cocrout u3 10 3amanmii u kaxmuoe
3aganue oneHuBaercs B 0,1 Gamn

0,1 6am1 — 3a1aHKE BBIIIOJIHEHO BEPHO

0 Gas10B 3a1aHUE BBIIIOJHEHO HEBEPHO

Kaxxnprit u3 mpomexxyrounoro tecta 1,5,6 cocrout u3 10 3amanuii u KaX0€ 3a1aHle OIIECHUBACTCS B
0,2 daiuia.

0,2 6aia — 3a1aHKE BBIMOJTHEHO BEPHO

0 GayuTOB 3a1aHHUE BHITIOJTHECHO HEBEPHO

ITocne BbIcTaBieHUs npernoaasarenaeM 6amwios 3a B rpagy BKC y crynenTa oTkpeiBaeTcs 10mycK K
HTOr0BOMY TECTHPOBAHHUIO, KOTOpOe cocTouT U3 40 3a1aHuii 1 Kaxnoe 3aganue oueHnsaercs B 0,75
Oamia.

0,75 6amna — 3a1aHue BBHITOJTHEHO BEPHO

0 6ayuTOB 331aHKE BBIIOJITHEHO HEBEPHO



7.3. OueHo4YHbIe cpelcTBAa [1JIsl NMPOMEKYTOUYHOH ATTeCTAMM MO HTOraM OCBOEHHS

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 2

Ne .

w/n Bonpocsl k 3a4éTy

1. | IlonsThe MaTpuIIbl, 3JIEMEHTHI MaTpullbl. Busbpl MaTpuil.

2. | AnreGpanyeckue omepanuu Haj MarpuuaMu. IlpuBecTw mpumepsl BBIYHCIEHUS CYMMBI,
pPa3HOCTHU MaTpPHIL, IPOU3BEIECHUS MAaTPULIbI HA YHUCJIO.

3. | Onpenenenue mnpousBencHuss Matpuil. IlpuBectn mnpumep. CBoiicTBa omepanuii Haj
MaTpPULIAMH.

4. | Bo3Bexenue Mmarpuibl B creneHb. IlpuBectn npumep. TpaHcoHMpOBaHUE MAaTPHIIBI.
CBolicTBa onepanyy TpaHCIIOHUPOBAHUS.

5. | Onpenenurenu KBaJpaTHBIX MaTpull. BbruucieHue ompenenuTens BTOPOIO U TPEThEro
MOPSIKOB.

6. | Onpenenenne MuUHOpa U anreOpandyeckoro JOMOJIHEHHs 3ieMeHTa Matpuibl. [Ipumep
BbluncieHus. Teopema Jlamaca.

7. | CoiicTBa onpeaeuTesneH.

8. | Onpenenenne oOpaTHOM MaTpulbl. ANropuT™M BbruucieHus. Heobxoaumoe u 1ocraTouHoe
yCJIOBUE CYIIECTBOBaHNE OOPaTHON MaTpPUIBL.

9. | Onpenenenue panra marpui. Cpoiictsa. [Ipumep BeIYHCICHHUS.

10. | DnemenTapHbie TpeoOpa3oBanus MaTpuil. CBOWCTBA paHTa MATPHII.

11. | ITonsiTue nuHEtHOE 3aBUCUMOCTH M HE3aBUCUMOCTH CTPOK MaTpuIlbl. Teopema o paHre.

12. | Cuctembl  NUHEWHBIX  ypaBHeHHWA. OrmpeneneHne  COBMECTHOH, HECOBMECTHOM,
OIPEEIICHHOM, HEONPEAECIEHHOU CUCTEMBI.

13. | Omnpenenenue SKBUBAJICHTHBIX cUCTeM. MaTpuyHas U BEKTOPHAs 3alMCh CUCTEM JIMHEHHBIX
YpaBHEHUM.

14. | CucteMsbl N TMHEHHBIX YpaBHEHHUH ¢ N HEM3BECTHBIMU. MeTo]1 00paTHOW MaTpHIIbI.

15. | Teopema Kpamepa. JlokazaTeabCTBO.

16. | Merop I'aycca penieHust CUCTEM JIMHEHHBIX YPAaBHEHHH.

17. | UccnenoBanue cucteM JHHEHHBIX ypaBHeHuil. Teopema Kponekepa — Kamenu.
Jloka3zaTenbeTBo.

18. | CucteMbl TMHEHHBIX OJTHOPOTHBIX ypaBHeHHH. CBOWCTBA pEICHUSI.

19. | Ilonsatue QyHnameHTanbHON cHucTeMbl pemieHHA. Teopema o CBSI3M OOIIEro peuieHus U
YaCTHOT'O PELIeHHUS.

20. | [MonsTHe BeKTOpA.

21. | JIuneiiHble onepanuy HaJl BEKTOPAMH.

22. | IlonsiTHe TUHEHHOW 3aBHCHMOCTH BEKTOPOB.

23. | JIuneiiHas 3aBUCUMOCTb BEKTOPOB Ha IJIOCKOCTH.

24. | JluHeitHas 3aBUCMMOCTh BEKTOPOB B ITPOCTPAHCTBE.

25. | ba3uc Ha IIOCKOCTH M B IPOCTPAHCTBE.

26. | Ilpoekuus BekTopa Ha och. CBOICTBA.

27. | JlekapToBa npsiMoyroipHas cucteMa kKoopauHat. KoopimHaTel BEKTOpA.

28. | CxamsipHoe TpoM3BeleHHEe BEKTOpOB. (DU3MUECKUIl CMBICH CKAISIPHOIO MPOU3BEIEHUS.
CBolicTBa.

29. | CxaisipHOE IPOM3BEICHUE BEKTOPOB B KOOPJMHATHOU (hopMe.

30. | Hampagsitonue KOCHHYCBI BEKTOPA.

31. | Onpenenenne BeKTOPHOTo npousseneHus. CBONCTBa BEKTOPHOTO MPOU3BEACHUSI.




32. | ®U3NUYECKHl CMBICT BEKTOPHOTO IPOU3BEICHUSI.
33. | BekTopHOe npousBeieHHEe BEKTOPOB B KOOPAMHATHON (opme.
34. | Onpenenenue cMeUIaHHOro npousseeHus. CBoicTBa CMENIAHHOTO TPOU3BECHHUS.
35. | ®opMyna BEIYHMCICHUS CMEIIAaHHOTO MPOU3BEICHHS B KOOPAUHATHON (opme.
36. | KommekcHble 4ucia, OCHOBHBIE IOHATUA M onpeneneHus. IM3o0paxeHue ux Ha
KOMIIIEKCHOM IIJIOCKOCTH.
37. | Tpuronomerpuueckasi opmMa KOMIUIEKCHOTO YHCIIA.
38. | IlokasarenbHasi popMa KOMILIEKCHOTO YHCIIA.
39. | CymMa, pa3HOCTh, MPOU3BEIEHHE M YaCTHOE JIBYX KOMIUIEKCHBIX YHCEN B alredpanydecKou
dbopwme.
40. | Cymma, pa3HOCTb, NPOM3BEACHHWE M YAaCTHOE [JBYX KOMIUIEKCHBIX 4YHCET B
TPUTOHOMETPUUYECKOH (opMe.
41. | Bo3BeneHue B CTENECHb U U3BJICYCHHUE KOPHS N-i CTENeHN U3 KOMILJICKCHOTO YUCIIa.
42. | IlonsipHas cucreMa KOOpAMHAT Ha IIOCKOCTH. CBsA3b MOJISPHON U MPSAMOYTOJIBHON CUCTEM
KOOPJIMHAT.
43. | OcHOBHBIE 3a/laud AHAJIUTUYECKOH TIEOMETPUH: PACCTOSHUE MEXIY JABYMs TOUYKaMH,
JIeJICHHE OTPe3Ka B 33JaHHOM OTHOIICHHH.
44. | Tlpsmass JMHUS HA IUIOCKOCTH. YpaBHEHUS NPSIMOM Ha IUIOCKOCTH C  YIJIOBBIM
koo dunmenTom u orpeskax. ['eomerprueckuii cMbIcaT KO UIHEHTOB.
45. | OOuiee ypaBHeHHE NPsIMON Ha MJIOCKOCTH. HenosHble ypaBHEHUS TPSIMOM.
46. | HopmanbHOe ypaBHEHHUE NPSIMON Ha MJIOCKOCTH, BbIBOJI. PaccTosiHUE OT TOUKM 1O IPSMOIA.
47. | B3auMHOE pacrosoKeHue IBYyX MPSAMbBIX Ha TIOCKOCTH.
48. | KpuBble BTOPOTo MOPsIKa: OKPY>KHOCTh M JIJIHIIC.
49. | KpuBble BTOPOTO MOpsIKa: TUIIEpOoIa.
50. | KpuBble BTOporo nopsjaka: napadosa.
51. | IlmockocTh B MpPOCTpaHCTBE: OOIlee ypaBHEHHE, B OTpe3KaxX, ypaBHEHHME IIJIOCKOCTH,
POXOJSAIICH Yepe3 TP TaHHBIE TOUKH.
52. | HopmanbHOe ypaBHEHHE IUIOCKOCTH. ['eomeTpuyeckuii cMbIca  KO3(h(UIMEHTOB.
PaccTositHre OT TOYKH /10 TIIIOCKOCTH, BBIBOJI.
53. | B3aumHoOe pacrnosokeHue IByX INIOCKOCTEH B MPOCTPAHCTBE.
54. | lIpsimas B mpocTpaHCcTBE: 00NIMe, KAHOHMYECKHE, TapaMeTpUUECKUe YPaBHEHUS IPSIMOH.
55. | B3aumHoOe pacnosnokeHue IByX NpsSIMbIX B IPOCTPAHCTBE.
56. | BzaumHOe pacnosoXeHne MpsSIMON U TNIOCKOCTH B TIPOCTPAHCTBE.
57. | IloBepXHOCTH BTOPOTO MOPSIKA: SJUIUTICOUI, THIIEPOOIION]T, MAapabOIOuI.
58. | IloBepXHOCTH BTOPOT'O MOPSKA: IIMIMHJIPHI, KOHYC.
59. | Belpox/iIeHHBIE TIOBEPXHOCTH BTOPOTO MOPSIKA, TPHUMEPHI.
60. | IlocTpoeHne KpUBBIX BTOPOTO MOPSIJIKA B HOJSIPHON CHCTEME KOOPMHAT.
7.3.2. Kputepuu u HOPMbI OLEHKH
dopma
NpoBeaeHus!
Cemectp . Kpurepuu u HOpMBI OLIEHKH
NPOMEKYTOYHOM
aTTecTaluu
Crynent Habpain 55 u 6oiee
«3a4TEHOY 0aJUIOB 110 pe3ybTaTaM OCBOCHUS
2 3auér Kypea
Crynent HaOpan MeHee 55
«HE 3a4TEHO» 0aJuI0B 1O pe3yJbTaTaM OCBOECHHUS
Kypca




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, yueOHOe
nocooue, yue0Ho-
MeToAnYecKoe mocooue,
NPaKTHKYM, Ap.)

Ne

wn ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK)

I'ox n3panus

KoaudecTBo B
HAY4YHOM
ounodanoTeKe /
HaumenoBanne 96C

1 | TyranOaes, A. A. OcCHOBBI BbICIIEH MaTEMATUKH : y4el. VYuyebHoe nocobue
nmocobue / A. A. Tyran6aeB. — CaHKT-
[TerepOypr [u ap.] : Jlans, 2022. — 490 c. —
ISBN 978-5-8114-1189-4. — Tekcr :
3IICKTPOHHBIM.

2022

9BbC
“Jlaup”

2 | [octHukoB, M. M. Jluneitnas anreOpa : yaeOHOE Tocodue / M. VYyebHoe nocobue
M. IToctHuKOB. — 3-¢ m3A.,ucnp. — CaHKT-
[TerepOypr : Jlans, 2022. — 400 c. — ISBN
978-5-8114-0890-0. — Tekcr :
ANEKTPOHHBIHN // JIaHb : AIEKTPOHHO-
6ubnmoreuynas cuctema. — URL:
https://e.lanbook.com/book/210350 (nara
obpamenusi: 26.01.2023). — Pexxum
JOCTYTA: JUIsl aBTOPHU3. TIOJIH30BATEIECH.

2022

ObC
“HaHB”

3 | IloctaHukoB, M. M. AHanuTHueckas reoMeTpus : yueOHoe VYuyebHoe nocobue
nocobue / M. M. IloctHukoB. — 3-¢

u3 ., ucnp. — Cankr-IlerepOypr : Jlans,
2022. — 416 c. — ISBN 978-5-8114-0889-
4. — Texkcr : anexTpoHHbIH // JIans :
AJIEKTPOHHO-OMOIMOTEYHAS CHCTeMA. —
URL.: https://e.lanbook.com/book/210347
(mara obpamenus: 26.01.2023). — Pexum
JOCTYMA: JUIsl aBTOPHU3. MOJIb30BaTEIIEH.

2022

9bC
“Jlaup”

4 | MuHocues, B. b. Kypc MaremaTuku /Uit TEXHUYECKUX Y4eOHoe nocobue
BBICIINX y4eOHBIX 3aBe/IeHUH : yueOHOe
nocobue / B. b. Munocues, B. I'. 3y6kos, B.

2022

9BbC
“HaHB”




Tun (yueOHuK, yueoHOe

KoanuyecTBO B

Ne nocodue, yue0Ho- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
A. JIsxoBckuid. — 2-¢ u3., ucnp. — CaHKT-
[etepOypr : Jlanp, 2022 — YacTs 1 :
Ananutuyeckas reometpus. [Ipenens: u
psapl. OyHKIMK U TpOU3BOAHBIE. JInHEHHas
1 BekTopHas anrebpa — 2022, — 544 ¢. —
ISBN 978-5-8114-1558-8. — TekcrT :
AJICKTPOHHBIN // JIaHb : 2JIEKTPOHHO-
oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/211352 (nara
obpamenus: 26.01.2023). — Pexum
JOCTYMA: JIsl aBTOPU3. MOJIH30BATENECH.
8.2. lonotHuTEIBHAS JIATEPATYPA
Tun (yueOHHK, yueOHOE Konnqecnio i
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIH 3arsiaBue (3aroJioBoK) I'op u3panus onodmorexe /
n/n MeTOoanYecKoe mocoome,
HaumeHoBanue
NMPAaKTHKYM, JP.) 3EC
1 | Pxesckuii C.B. Bricmas matemaruka : yueOnuk / C.B. VYaeOHuK 2018 3BC
PxeBckuil. - Mocksa : Undpa-M ; “ZNANIUM.COM
Znanium.com, 2018. - 814 c. - (Beicmiee ”
obpaszoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anexTponHHbIi. - URL:
https://new.znanium.com/document?id=337
456
2 | Haammos FO.M. , Matemaruka : y4e0. mocoowue / Y4eOHoe mocodue 2019 3BC
XKypbenko JL.H. , HO.M. [anunos, JI.H. XypOenko, “ZNANIUM.COM

HukonoBa I'.A. ,
Huxonosa H.B., Hypuesa

I'.A. Huxonosa, H.B. Huxonosa, C.H.
Hypuesa ; non pea. JI.H. XKyp6enko,

2




Tun (yueOHUK, ydeOHOE

KoaunuyecTBO B

HAY4YHOH
Ne nocodoue, yueoHo-
ABTOPBI, COCTABHTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ouoaunortexe /
n/n MeTON4YecKoe mocodue,
HaumenoBanue
NPAaKTHKYM, JP.) 3EC
C.H.; non pen. XKypbenko | I'.A. HukonoBoii. — Mocksa : UHOPA-M,
JLH. , Huxonoroit I A.. | 2019. — 496 c. — (Bsicmiee ob6pazoBanue:
bakanaBpuar). - TekcT : 31€KTPOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832
3 | Herrspera O.M., Maremaruka B mpuMepax u 3aaadax : yaeo. Y4eOHoe mocodue 2019 3BC
Kyp6enko JL.H., nocobue / O.M. Jlertsapesa, JI.H. “ZNANIUM.COM

Huxonosa I'".A.,
Huxonosa H.B., Hypuesa
C.H.

XKypbenxo, I'.A. Huxonona, H.B.
Hukonosa, C.H. Hypuesa. — Mocksa :
NH®PA-M, 2019. — 372 c. — (Bsiciee
obpa3zoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHsid. - URL:
https://new.znanium.com/catalog/document?
10=327833

2




8.3. Ilepeuenb mpogeccHOHATBbHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucrem

- Web of Science [DnektponHsiii pecypc] : MyJIbTHIUCHHUIUIMHAPHAs pedepaTUBHas 0a3a
nannbix. — Philadelphia: Clarivate Analitics, 2016— . — Peskum gocryma : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc., aHIIL.

- Scopus [Dnekrponnsiii pecype] : pedeparuBHas 6aza manubix. — Netherlands: Elsevier,

2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.

- Elibrary [Dnexkrponnsiii pecypc] : Hay4dHas 3j1eKTpoHHas Oubimoreka. — Mocksa : HOB,
2000~ . — Pexxum moctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL

- Springer Link [Dnextponnsiii pecypc] : [0a3a manubix]. — Switzerland: Springer Nature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

- Science Direct [DaekTpoHHBIH pecypc] : KOJJIEKIHsS 3JICKTPOHHBIX KHUT H3aTEIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyma : sciencedirect.com. — 3arii. ¢ 3KpaHa. —
S13. aHrm.

- NEICON [3nexrpoHHBIi pecypc] : 3JeKTpOHHAs: HH(GOPMAIIHS : ApXUB HAYYHBIX KYPHAJIOB.
— Mocksa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. [lepeueHb MPOrPaMMHOIo0 odecneyeHu st

0 PexkBH3UTHI 10I0B
N HaumenoBanue I1O ¢ 3 1010 ? pa
n/n (mata, HOMep, CPOK JeHCTBHUA)
1 Windows Oeccpounas
2 Office Standart Oeccpounas

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaunmenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeToB, JadopaTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB /IS MIPOBeIeHHA

N/ | NMPaKTHYeCKHUX U J1a00opaTOPHBIX 3aHATHIA,
MOMELUEeHHUH VI CAMOCTOATEIbLHOMI

paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pYynOBaHMS

Aynutopust Be6-KOH(pEepeHIHil. OKpaH TEJIEBU3UOHHBIM, LIUPMBI,
VYyeOHast ayaAuTOpHs U1 MPOBEACHUS 3aHATUH | IPOKEKTOP Ha LITaTHUBE. CTOJ
JEKIIMOHHOTO THUMa. YuyeOHas ayAuTopus AJS | IpenojaBaTelbCKHid, CTYJIbs
MPOBEJCHUS 3aHSITUA CEMHUHApCKOro THUIMA. | MPEenoiaBaTelbCKue. , TpaHCIapaHT-

VYuyebHast  ayauTopuss UL KYpCOBOTO | IEpeTsKKa, CHCTEMHBIH 00K
1 | mpoektupoBaHusi (BBIIOJHEHHUS] KYPCOBBIX
pabot). YuebHast ayauTOpHs JJIsl IPOBEIACHUS
TPYTITOBBIX " WH/INBHyaTbHBIX
KOHCYNIbTallMii  YueOHas ayauTopus JAjs
NIPOBEICHUS 3aHATHIA TEKYIIEro KOHTPOJS U
npomexxyrounoii arrectarmu (YJIK-807).
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