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YTBEPXIEHO

Ha 3acenanuu kadenpel  "Beiciias MmaTemMaTuka 1 MaTeMaTHuecKoe oOpa3oBaHue"

(mpotokou 3acenanus Ne 2 ot «12» centsiops 2025 r.).



1. Ilesib 0CBOEHUNA TUCHUILIHHBI

Ilenb OCBOCHHMSI MUCHMIUIMHBI — OBJIQJICHUE COBPEMEHHBIM ammapaToM MaTeMaTHKH ISt
I[aﬂbHeﬁ]HeI‘O HCITIOJIb30BAHUS B APYIUX O6J'IaCT$IX CCTCCTBCHHOHAYYHOI'O 3HAHUA W AUCHUILIMHAX
€CTECTBEHHOI'0 COJICPXKaHUs, MPHOOPETCHUE TEOPSTUYECKUX 3HAHWN 110 OCHOBHBIM pasjieiam
AUCHUIIIMHBI, TMOATOTOBHUTL K H3YYCHHUIO U IMPUMCHCHUIO MATCMATHUYCCKUX MCTOOOB B
poeCcCHOHATIBHON JEATeIbHOCTH, K CAMOCTOSATEIILHOMY H3YYCHHIO TE€X Pa3/elioB MaTeMAaTHKH,
KOTOPbIE MOTYT MOTPEOOBATHCS JIOMOJHUTEIBHO B MPAKTUYECKONW M HCCIICAOBATEILCKOM paborte,
bopMUpOBaHHE  MaTEMaTHYECKOrOo,  JIOTHYECKOr0 W QJITOPUTMHYECKOTO  MBINUICHHS,
MaTeMaTHYECKOH KyIbTyphl OaKaIaBpa.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBI ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercs MaHHAs JUCIUILIAHA!
MareMaTuKa (IIKOJBHBINA Kypc), ajnredopa (IKOJBLHBIA Kypc), reoMeTprs (IIKOJBHBINA KypC), ajareopa
¥ Hauvasa asaiansa (MIKOJILHBIN KYpC).

JIMCIMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JIAHHOMW TUCIUIUIMHBI HEOOXOIUMO KaK
npenuiecTByromnee: "Briciias MatemaTka. M30paHHble pa3ziensl BeIcieii MaTeMaTuky ", "®Ou3nka.
Konebanus u Boausl. Pusuka aroma', "Mexanuka. CONpOTUBIEHUE MATEPUAIOB

3. Ilinianupyembie pe3yJibTaThbl 00y4YeHUs

dopmMupyeMbie U
pMHpY HNHaukaTopsl JOCTHKEHUS

TEXHUYCCKNX HAYK, a
TaKXKEC
MaAaTEMaTHYICCKOI' O
arrapara

YPAaBHEHUH, ONMCHIBAKOIINX
OCHOBHBIE (pU3HUECKUE
IIPOLIECCHI, C IPUMEHEHUEM
METOIOB JINHEIHOM anredpsl
¥ MaTeMAaTHYECKOT0 aHAIN3a

OIIK-1.8. O6paboTka
pacueTHBIX U
SKCIICPUMCHTAJIBHBIX
JAHHBIX BEPOSTHOCTHO-
CTAaTUCTUYCCKUMHU MECTOAaMHN

KOHTPOJIHpYeMble . Ilnanupyembie pe3yJbTaThbl
POJMpY KOMIIeTeH Ui Py pesy
KOMIIETEHUH o0y4eHust
(Kol ¥ HAUMEHOBAHMKE)

(K0oJ1 ¥ HAUMEHOBAHHUE)

OIIK-1 Crocoben OIIK-1.6. Pemenue 3HaTh: OCHOBHBIE HOHATHS
pemiaTh 3a1a4u MHKCHEPHBIX 33124 C MaTEMaTUKH, a TAKXKe €€ NPUIIOKEHHS B
npoQeccuoHaNbHOM TOMOIIBIO MaTeMaTHdeckoro | NPODECCHOHANBHBIX — IMCUMILINHAX,
AEATEIbHOCTH Ha anmapara BeKTOPHOM MeTozbl cOopa aHamu3a ¥ 00paboTKH
TEOPETUYECKHX U FeOMETPHH U Ymers: NpUMEHATH
NPAKTUYECKHX OCHOB | MaTeMaTHUYECKOro aHaIM3a €CTECTBEHHOHAYUYHbIE u
€CTECTBEHHBIX U OIK-1.7. Pemmenue OOIIENHKEHEPHBIE 3HaHUS B

poheCCHOHATBHON IEATETbHOCTH

Baaners: MmeTolaMu MaTeMaTUu4eCKOro
aHajlM3a W MOJICJIMPOBAHHS B
npodeccroHaBbHOMN eI TENbHOCTH




4. CTpyKTypa M cojepKaHue TUCHUIINHbI

@®opMbI TEKYLIETO

Bu .
Monyas o HaumeHoBaHMe TeM 3aHATHIA KOHTPOJIS
yueOHoii . Cemectp |O0beMm, u.| baaabl | UHTEpakTHB, 4.
(pasnen) AGOTHL (yueOHOii padoThI) (HauMeHOBaHHe
P OLICHOYHOI0 CPeACTBA)
Tema 1. Dnementst | Jlek 1 DJIEMEHTHI JIMHEHHOM U BEKTOPHOU 2 2 - -
IMTUHEHON anreOph anre6pel
Tema 1. Onements | Cp AHKeTa 2 1 3 -
ITIHEHHON anreOphl
Tema 1. Snementsr | Cp OnexkTpoHHbIl yyeOHUK 1.1. Matpuusl. 2 10 - -
ITIHEHHON anreOphl OnpenennTeny
Tema 1. Dnementst | Cp [TpomexyTounslii TecT 1 2 10 2 [IpomexxyTOuHBIN TECT
MHHEHHOH anre6ps! o Teme 1.1
Tema 1. Snementst | Cp DnekTpoHHBIA yueOHuK 1.2. CucTeMbl 2 10 - -
JIMHEHHOH anredpe! JIMHENHBIX YPAaBHEHUN
Tema 1. Dnementst | Cp [TpomexxyTOUHBIH TeCT 2 2 10 1 [TpoMeKyTOUHBIH TECT
MIHEHHON anreOphl mo Teme 1.2
Tema 2. Dnementsr | Cp DneKkTpoHHBIA yueOHuk 2.1. BekTopsl 2 14 - -
BEKTOPHOH aireOpbI
Tema 2. Onementst | Cp ITpomexyTouHsbIil TecT 3 2 10 1 [IpomexxyTouHBIN TECT
BEKTOPHOI anreOphl mo Teme 2,1
b
Tema 2. Dnementst | Cp DNEeKTPOHHBINA yUeOHUK 2.2. 2 14 - -

BEKTOPHOH aireOpsbI

KommiekcHrlie uncia
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Monayab
(pasznen)

Bun
y4eOHoi
padoThI

HaunMenoBanue TeM 3aHATHH
(yuedoHO¥ padoTHI)

Cemectp

Oo0beMm, 4.

Banasl

HNHTepakTus, 4.

®opMbl TEKYLLIEr0
KOHTPOJIA
(HamMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)

Tema 2. Di1eMeHTHI
BEKTOPHOH anreOphI

Cp

[TpomexxyTounslii TecT 4

10

[IpoMexyTOUHBIN TECT TTO
Teme 2,2

Tema 2. DiteMeHTHI
BEKTOPHOH aNreOphI

Jlek 2

Ananutmueckas reoMeTpurs Ha IJIOCKOCTU

55

bainnel 3a npakTuyeckue
3a1aHus

Paznen 3.
IAHaTUTHYECKas
TeoMeTpHs Ha
[LUIOCKOCTH K
[IPOCTPAHCTBE

OnexTpoHHbIA yuyeOHuk 3.1.
AHanuTH4eckas reoMeTpHs Ha INIOCKOCTH

18

Tema 3.
IAHaTUTHYECKAS
reoMeTpus Ha
[JIOCKOCTH U B
POCTPAHCTBE

ITpomesxyTouHBIi TeCcT 5

10

IIpomeKyTOUHBIN TECT
mo teme 3,1

Tema 3.
IAHaTUTHIECKAs
reoMeTpHs Ha
[JIOCKOCTH U B
pocTpaHCTBE

Jlek 2

AHanutuyeckas reoMeTpus B
IIPOCTPAHCTBE

Pasznmen 3.
IAHaTUTHYECKAS
TEOMETpHS Ha
[UIOCKOCTH 1
MPOCTPAHCTBE

OnextpoHHblid yueOHuk 3.2. [Tonspuas
CUCTEMa KOOpJIUHAT

14



https://edu.rosdistant.ru/course/view.php?id=10820#section-5
https://edu.rosdistant.ru/course/view.php?id=10820#section-5
https://edu.rosdistant.ru/course/view.php?id=10820#section-5
https://edu.rosdistant.ru/course/view.php?id=10820#section-5

Monayab
(pasznen)

Bun
y4eOHoi
padoThI

HaunMenoBanue TeM 3aHATHH
(yuedoHO¥ padoTHI)

Cemectp

Oo0beMm, 4.

Banasl

HNHTepakTus, 4.

®opMbl TEKYLLIEr0
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

10,75

[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

Bompocsr k 3auéty NeNe |-

60

Hroro:

180

100

Cxema pacyeTra UTOroBOro 6ajjia
CymMma 6aJuioB 1o BceM y4eOHBIM MEPONPUATHAM, IPETYCMOTPEHHBIM B Kypce + pe3yabTaTbl UTOTOBOTO TECTUPOBAHMUS.




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

TEXHOJIOTHUS IUCTAHIMOHHOTO O0y4YeHHS B paMKax mpoekTa «Pocaucranty,

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

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

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

TEXHOJIOTHSI MHTEPAKTHUBHOIO OOy4YeHHUsS (OCYIIECTBISETCS JEATEIbHOCTh C MYJIbTUMEaNa
porpaMmmaMu, UCIOJIb30BAaHUE PECYPCOB U BO3MOXKHOCTEH MHTEpHET, KOMITbIOTEpA).

6. MeToauuecKue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYaroOUIeMyCsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yuyeOHOro Matepuasa, oOpaiias BHHMaHMEe Ha (DOPMYJIUPOBKH, PACKPBIBAIOLIUE COJCpKAHUE
u3ydyaeMoil aucuMiuinHel "Bbicmias maremartuka. DJEMEHTHl BbICIIEH anreOpbl U TeoMeTpuu'.
XKenarensHo ocTaBiATh B pabOYMX KOHCIEKTaX MO, HAa KOTOPBIX JieNaTh IOMETKH,
NoMYEPKUBAIOINE 0COOYIO BXKHOCTh TEX WM UHBIX TEOPETUUECKUX MOTOKEHUM.

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

CaMmocrosiTenbHass paboTa CTYJEHTOB IPEIyCMAaTPUBACT BBIIOJHEHHE IMPOMEXYTOUHBIX
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 nporecce camoctoaTenbHONM pabOThl CTYACHT MPUOOPETAET HABBIKM CaMOOPTaHU3AIINH,
CaMOKOHTPOJIs, CAMOYIPABJIEHNS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSTEJIbHBIM CYOBEKTOM yueOHOMH
JeSITEIbHOCTH.

B Xole mOAroTOBKM K IMPAKTUYECKUM 3aHATHSM CIEAYET MU3YyUUTh KOHCIEKTHI JIEKLUH, U
PEKOMEH/I0BaHHYIO JIMTEPATYPY, YUECTh PEKOMEHIAllMU IPEeno aBaTess.

Ha nmpakTudeckux 3aHATHSX CTYIEHTHI pEHIatoT 3aa4 10J PYKOBOJICTBOM IIpENoaaBaTells.
[TpakTHueckue 3aHATUS TMOCBALIEHBl M3YyUYEHUIO HauOoJiee BaXKHBIX M CJIOXHBIX TeM Y4eOHOM
JUCLUIUIMHBI U CITYKaT JUIsl 3aKPEIUICHUS] U3y4YEHHOI0 MaTepHaia.

BaykHpIM KpUTEpUEM YCBOEHUSI TEOPUU SIBISETCS YMEHUE pellaTh 3aJaud Ha MPOWUIEHHBIN
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 pallMOHANbHBIN. 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 3amay ompenen€HHOrO THUIMA HYXHO MPOAODKATH 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 pabothl, mpoBepsieMoit
BPYUYHYIO JTOJI’KHBI OBITh BBIIIOJIHEHBI aKKYpPaTHO, OCJIEI0BaTeIbHO, 000CHOBAHHE PELICHUS U OTBET
00s13aTeNIbHBI B KaX/I0M 33JaHHH.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM
(nJM ee 4acTH)

HaumenoBanue
OILIEHOYHOI0 CPeICTBA

2 OIIK-1.6, OIIK-1.7, OIIK-1.8

HpaKTI/I‘ICCKOC 3aJaHHuC.

OIIK-1.6, OIIK-1.7, OIIK-1.8

TectupoBanue on-line (mpomexxyTodHbie

TeCTHI 1-7)

OIIK-1.6, OIIK-1.7, OIIK-1.8

TectupoBanue on-line (utoroseiii Tect)

OIIK-1.6, OIIK-1.7, OIIK-1.8

W3ydeHue aneKTpoHHOro yueOHHKa

NININ| DN

OIIK-1.6, OIIK-1.7, OIIK-1.8

Bomnpocs! k 3auéry NeNe 1-60

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

7.2.1. IIpakTHYecKOe 3aIaHHe

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunossle npuMepsl 3a1aHUl

HOMep BapuaHTa 3a1a4u OIpCaACsICTCA € IIOMOIIBIO Ta6J'II/II_IBI I10 HCpBOﬁ 6YKB6 (I)aMI/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.

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
2x1 + 3x2 + 9x3 =29 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 A 2x—y—z+38=0
5 22 18
~10 1 6
10 X :y+ :Z+ 5x+2y+4z=0
) 0 3
5 1
11 Xro_y_? 2% +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 z-6
15 x—e_y+l z X—2y+z+13=0
6 12 ~ -5
1 y—4
16 X+l _y-4_ 2z 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

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHSA

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 3aga4 MOTyT 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.

Kpurepun onenkmn:

- 55 0a/IOB BBICTABIIAETCS CTYACHTY, €CJIKM NTPABHUJILHO U B IIOJIHOM 00BbEME BBIIIOIHEHBI BCE

3aJa4K;




- 50 GannoB BBHICTABIISCTCS CTY/ACHTY, €CJIM MPABUIBHO BBIMOIHEHO 93% 1 Oonee 3agaHuii B
OJIaHKE OTBETOB, HO €CTh HEJIOYETHI B PEIICHUH,

- 45 0aJuIoB BBICTABISIETCA CTYICHTY, €CJIM MIPaBUIILHO BBIMOIHEHO OT 86% 10 92% 3amanmuii;

- 40 6a1I0B BBICTABISETCS CTYAECHTY, €CIIH IPABUILHO BBIIOIHEHO OT 79% 10 85% 3amauuii;
b b

- 35 GannoB, eciu MpaBUIBLHO BBIMOJIHEHO OT 72% 10 78% 3amanuii;

- 30 6anI0B BBICTABISETCS CTYAECHTY, €CIIH IIPAaBUIBLHO BBIMOIHEHO OT 65% 10 71% 3amanuii;
b 9

- 25 GannoB, eciau NpaBUIbLHO BBIMOJIHEHO OT 58% 10 64% 3amanuii;

- 20 GayuI0B BBICTABIISAETCS CTYACHTY, €CIIM MIPABUJIBLHO BBIMOJIHEHO OT 51% 10 57% 3ananuii;

- 15 Gannos, ecnu npaBUIbLHO BBIMOIHEHO OT 44% 1o 50% 3ananuii;

- 10 Gayu10B BBICTABISAETCS CTYACHTY, €CIIM MIPABUIILHO BBIMOJIHEHO OT 37% 10 43% 3anaHuii;

- JIOB BBICTABJISICTCSI CTYACHTY, €CJIM IIPaBHJILHO BBIIOJIHEHO OT o II 0 3aJIaHNM;

5 6amio CTaBJISICTCA CTYyIC ec a o onneno ot 30% no 36% 3ana
- 0 6ayIoB, ecii MpaBUIILHO BhINoJHEHO MeHee 30% 3amanmuii.

7.2.2. TunoBble BONpOChbl M3 0aHKA TECTOBBIX 3aJaHMil I8 NPOMEKYTOUYHBIX U
HUTOr0BOI0 TECTUPOBAHUS

3aganue Nel
Kakoe 13 HIDKeCIeTYEOIIHY BBIPasKeHHI ABIIAeTCA OMpelenHTeneM MaTpHLBI A’

[ ”11 ”12 3
A=
\Az1 A

BriOepute o1vH U3 5 BApUaHTOB OTBETA!

1o + (I llo

Ay 05 + s

(1o — oty

Ay + djpdsg

1oy — Ayalo

3aganue No2
BerHcmire OITPEeTeTTHT TR MATPHIIRL
2 -3 1)
M=3 -6 5
5 -4 2

M, ey



BriOepute ouH U3 5 BapuaHTOB OTBETA!

3amanmne Ne3
Kaxkue 13 nepeyncieHHbIX CBOMCTB OMPEACIUTENS CIIPABEAJIUBBI?
BriGeprTe HECKOIBKO U3 5 BApUaHTOB OTBETA!

€CIIU B ONPEEIUTENE €CTh CTPOUKA U3 HYJIEH, TO TaKOW OIpeleIuTeNb PaBEH
HYJIIO

€CJI B OTpeeNUTeNe eCTh CTON0.I U3 HYJIeH, TO TaKOW ONpeIeTUTeNb PaBeH
HYITIO
OIIpEeEIIUTEIb, COJIEPKALIHI JIBE OIUHAKOBBIE CTPOKH, PABEH HYJIIO

€CJIK B OMPECACIIUTECIIC 3JICMCHTBI KaKoH-TO CTPOYKH UMCIOT OGIIII/Iﬁ JACIINTCIIb,
TO OH paBCH HYIIIO

OTPEICTUTEINb, COACPIKAITUIN ABE MIPOMOPIIHOHATLHBIE CTPOYKH, PABEH HYJITIO

3aganue Ne4
1 2 3
MiHopoM 3nemMeHTa (I onpenemmrena |0 4 5| apnderca?
6 7 8

Bribepute onuH U3 5 BapuaHTOB OTBETA!

hn

L4l

—
L

4




i |
6 7
45
7 8
3aganue NeS
2 -1 -1)
BeriHciHre onpefemHTeTs MaTpibl K =3 4 -2
3 -2 4
*, y
BriObepute onuH U3 5 BapuaHTOB OTBETA!
60
16
-23
-40
65
3aganue Ne6
2 31
MHHOPOM 371eMeHTa (15, ompenemmren |0 4 7| asngerca?’
1 5 o6
BriOepute ouH U3 5 BapuaHTOB OTBETA!
2 3

0 4



I~
e

[y

.
[

-2
(S

3amanme Ne7
2 31
MHHOpPOM 37TeMeHTa (1, onpefemHTend (0 4 7| apnderca?

1 5 6

Bri6epute oauH U3 5 BapuaHTOB OTBETA!

19

=)
I

f=3)
1



7 2 1\
&
3ananue Ne§
1 3 2
Brramcmire onpeqemrems Mmatpmpl M =0 4 6
1 2 3

Br16epute oauH U3 5 BapuaHTOB OTBETA!

18
12
10
0
15
3aganue Ne9
3 6 8
MHHOPOM 7TeMeHTa (5, ompetemarend [/ 9 3| asmaerca?
1 3 7

Bribepute onuH U3 5 BapUaHTOB OTBETA!

|K3 6 %
-5

-\__1 3)

N
1 7

Sl b




" - 3.-'
1)
1 3)
3aganue Nel0
1 2 2
Brramcmire onpeqemrems Matpmpl M =10 1 6
1 3 3

BriGepute ouH U3 5 BAPHAHTOB OTBETA:

8

-5
10
0

-15

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

4

v
oy

BBI6€pI/ITC OHUH U3 5 BapUAaHTOB OTBCTA:

e B -
|4 5
i - 8'-.

7 5]
L y,
i — 6 A




3aganue Nel2
2 3 4
BerMHCITHIE OMPeqemHIes 4 5 6
371
Br16epute oauH U3 5 BapuaHTOB OTBETA!
21
11
37
20
-11
3aganue Nel3
2 3 4 1
BBMHCTHIE OIpe]enHTenh P2t
=701 2
1 2 37

Br16epute oauH U3 5 BapuaHTOB OTBETA!

110
100
-100
53
87
3aganue Nel4
2 &8 1
BerMHCIHIE OMpeqemHIens 3 7 5
3 21

Bri6epute ouH U3 5 BApHAHTOB OTBETA:

39



-42
-39
56
3aganue NelS
2 8 1 4
BrrHHCTHIB I eI eI b 2o
32 1 6
o1 2 3

BriGepute ouH U3 5 BAPHAHTOB OTBETA:
102
87
702
205
200

Kparkoe omucanme: IIpoMexyTOUHBIE TECTBI BBINOJIHAIOTCSA IIOCIE HU3YYEHHs KaXKIOTO U3
AIIEKTPOHHBIX YUEOHUKOB.

Kpurepuii onenku. Kaxnprii u3 mpomexxyrounoro tecra 2,3,4,7 cocrout u3 10 3amanmii n kaxmoe
3aganue oueHuBaercs B 0,1 Oamn

0,1 6amn — 3a1aHKE BHIIOIHEHO BEPHO

0 6ay10B 3a1aHKE BBIIIOJHEHO HEBEPHO

Kaxxaplit u3 mpomexxytounoro tecta 1,5,6 cocrout u3 10 3aganuii u kaxxaoe 3aaHue OlIEHUBAETCS B
0,2 daiuia.

0,2 6amna — 3a1aHKe BBHIMIOJTHEHO BEPHO

0 GanoB 3aaHNE BHIIIOJIHEHO HEBEPHO

UTOroBO€ TeCTUPOBaHMeE, KOTOPOE cocTOUT U3 40 3amaHuil U Kaxao0e 3ajanue ouenuBaercs B 0,75
Oaiia.

0,75 6anna — 3ajaHNe BBIIIOJIHEHO BEPHO

0 GanoB 3aaHK€ BHITIOJTHEHO HEBEPHO



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

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, TPOU3BEICHUS 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. | Onpenenureny KBaJpaTHBIX MaTpull. BbruucieHue omnpenenuTens BTOPOrO U TPETHETO
MOPSIKOB.

6. | OnpeneneHue MuHOpa M anreOpanvyeckoro JOIMOJIHEHHs 3yeMeHTa Marpuibl. [Ipumep
BbluncieHus. Teopema Jlamaca.

7. | CoiicTBa onpeaeuTesneH.

8. | Onpenenenne oOpaTHOM MaTpulbl. AIropuT™M BbuuciieHus. Heobxoaumoe u JoctaToyHoe
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 00paTHON MaTpHIIbI.

15. | Teopema Kpamepa. JlokazaTeabCTBO.

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

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

18. | CucteMbl TMHEHHBIX OJTHOPOTHBIX ypaBHeHHH. CBOWCTBA pEICHUSI.

19. | Ilonsatue QyHnameHTanbHON cucTeMbl pemieHHA. Teopema o CBSI3M OOILEro 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. | JluHeitHast 3aBUCMMOCTh BEKTOPOB B IIPOCTPAHCTBE.

25. | ba3uc Ha IIOCKOCTH M B IPOCTPAHCTBE.

26. | Ilpoekuus BekTopa Ha och. CBOICTBA.

27. | JlekapToBa npsiMoyroipHas cuctemMa koopauHat. KoopimHaTel BEKTOpA.

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

29. | CxaisipHO€ IPOM3BEICHUE BEKTOPOB B KOOPJAMHATHON (hopMme.

30. | Hampagsitonue KOCHHYCBI BEKTOPA.

31. | Onpenenenue BeKTOpHOTO npousseieHus. CBOHCTBAa BEKTOPHOT'O POU3BEACHUS.




32. | ®U3NUYECKHl CMBICT BEKTOPHOTO IPOU3BEICHUSI.
33. | BekTopHOe npousBeieHHEe BEKTOPOB B KOOPAMHATHON (opme.
34. | Onpenenenue cMeUIaHHOro npousseeHus. CBoicTBa CMENIAHHOTO TPOU3BECHHUS.
35. | ®opMyna BEIYMCICHNS CMEIIAHHOTO MPOMU3BEIEHNS B KOOPAMHATHON (opMme.
36. | KommekcHble 4ucia, OCHOBHBIE IOHATUA M onpeneneHus. IM3o0paxeHue ux Ha
KOMIIIEKCHOM IIJIOCKOCTH.
37. | Tpuronomerpuueckasi opMa KOMIUIEKCHOTO YHCIIA.
38. | IlokasarenbHasi popMa KOMILIEKCHOTO YHCIIA.
39. | CymMma, pa3HOCTh, IPOM3BEIEHHE M YAaCTHOE JIBYX KOMIUIEKCHBIX YHCEN B alNreOpandeckoil
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 MJIOCKOCTU. CBs3b MOJSAPHOM M NPSIMOYTOJIBHOM cucTeM
KOOPJIMHAT.
43. | OcHOBHBIE 3a/laud AHAJIUTUYECKOH TIEOMETPUH: PACCTOSHUE MEXIY JABYMs TOUYKaMH,
JIeJIeHHE OTPe3Ka B 33JaHHOM OTHOIICHHH.
44. | Tlpsmass JMHUS HA IUIOCKOCTH. YpaBHEHUS NPSIMOM Ha IUIOCKOCTH C  YIJIOBBIM
koo dunmenTom u orpeskax. ['eomerpuueckuii cMbICT KO PHUITMEHTOB.
45. | OOuiee ypaBHeHHE NPsIMON Ha MJIOCKOCTH. HenosHble ypaBHEHUS TPSIMOM.
46. | HopmanbHOe ypaBHEHHUE NPSIMOM Ha IJIOCKOCTH, BbIBOJ. PacCTOsHUE OT TOUKU A0 MPSMOH.
47. | B3auMHOE pacrosoKeHue IBYyX MPSAMbBIX Ha TIOCKOCTH.
48. | KpuBble BTOPOro MOPsJIKA: OKPY>KHOCTh M 3JIIHIIC.
49. | KpuBble BTOPOTO MOpsIKa: TUIIEpOoIa.
50. | KpuBble BTOporo nopsjaka: napadosa.
51. | IlmockocTh B MPOCTpAaHCTBE: OOIEe ypaBHEHHE, B OTpe3KaX, ypaBHEHHE IUIOCKOCTH,
POXOJSAIICH Yepe3 TP TaHHBIE TOUKH.
52. | HopmanbHOe ypaBHEHHE IUIOCKOCTH. ['eomerpuueckuil cmbicn  Ko3(duLmeHTOoB.
PaccTositHre OT TOYKH /10 TIIIOCKOCTH, BBIBOJI.
53. | B3aumHoOe pacrnosokeHue IByX INIOCKOCTEH B MPOCTPAHCTBE.
54. | lIpsimas B mpocTpaHCcTBE: 00NIME, KAHOHMYECKHE, TapaMeTPHUUECKUEe YPaBHEHUS IPSIMOH.
55. | B3aumHoe pacnosnokeHue IByX NpsSMbIX B IPOCTPAHCTBE.
56. | BzaumHOe pacnosoXeHne MpsSIMON U TNIOCKOCTH B TIPOCTPAHCTBE.
57. | IloBepXHOCTH BTOPOTO MOPSIKA: SJUIUTICOUI, THIIEPOOIION]T, MAapabOIOuI.
58. | IloBepXHOCTH BTOPOTO MOPSIKA: 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 . Kpurtepuu u HOpMBI OLIEHKHU
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




3ayer sBigercs (OPMOM HMTOrOBOW OICHKHM KadecTBa OCBOEHHUS CTYICHTOM
00pa30oBaTeIbHON MPOrpaMMBbl 110 JUCHUIUIMHE B 11esoM. [1o pe3ynbraTtam CTYAEHTY BBICTaBIISETCS
«3aUTEHO», «HE3AUTEHOY». 3a4eT MPOCTABIISETCS CTYICHTY BO BPEMsI CECCUU T10 pe3yIbTaTaM paboThl
B TEUCHHME CEMECTPA U PE3yJIbTaTy BBIIIOJIHEHUS BCEX BUA0B PadoT .



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
ounodmnoTeKe /
HaumenoBanne 96C

1 | TyranOaes, A. A. OcCHOBBI BbICIIEH MaTEMAaTUKH : y4eO. 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
JIOCTYMA: JUIsl aBTOPU3. N0JIb30BaTENEH.

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
psnapl. OyHKIMY U IPOU3BOAHBIE. JInHElHas
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 MeToAuYecKoe mocooue, H
anMeHOBaHMe
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 MeTOoN4YecKoe nmocodue,
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. Ilepeuennr nmpodeccuoHaJBHBIX 0a3 JAHHBIX M MH(GOPMAIMOHHBIX CIPABOYHBIX

CHUCTEM

Ne

- HaumenoBanue Ccpbuika

1 | Springer Nature (ITonnotexcroBast koyutekius | https://www.springernature.com/gp/products

YKYPHAJIOB)

2 | Springer eBooks (ITomroTekcroBas | https://link.springer.com/
KOJUIEKIIUS 3JIEKTPOHHBIX KHHUT M3[aTeIbCTBA
Springer Nature)
3 | ELIBRARY.RU (onekrponnas 6ubmnoreka | http://elibrary.ru
HAYYHBIX TyOJIMKAITHiN)
8.4. IlepeueHb NpOrpaMMHOro odecnevyeHus
Ne Haumenosanue IO PexBU3HUTHI )loronf)pa
n/n (naTa, HOMep, CPOK ACHCTBHA)
1 [ WinPro 10 RUS Upgrd OLP NL | JoroBop Ne 757 or 04.07.2018, cpok neiicTBus -
Acdmc OeccpouHo;
KonTpakr Ne 1653 ot 14.12.2018, cpok aelictBus —
0ecCpoOYHO
2 | Office Stdandard 2013 Russian OLP | Koutpakt Ne 690 ot 19.05.2015, cpok aeiicTBus -
NL AcademicEdition OeccpouHO

8.5. Onucanne MaTepuaIbHO-TEXHHYECKOIi

00pa30BaTeIbHOIO MPOIecca Mo THCIUTLINHE

0a3bl, He0OXOAMMOM /ISl OCylIeCTBJICHUSI

n/n

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeToB, JadopaTopuii, MACTEPCKUX U
AP. 00bEKTOB /IS MIPOBeIeHHA
NPaKTHYECKUX U J1a00PaATOPHBIX 3aHATHIA,
MOMELUEeHHUH VI CAMOCTOATEIbLHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeuenb 0CHOBHOTO 000pPYAOBAHMSA

Aynutopust Be6-KOH(pEepeHIHil.
YyueOHast ayAuTOpHs JUIs IPOBECHUS 3aHATHI
JEKIIMOHHOTO THUMa. YueOHas ayquTopus Ui
NPOBEICHUS 3aHATHH CEMHUHApPCKOTO THIIA.
VYuyebHast  ayauropuss UL KypCOBOTO
NPOCKTHPOBAHUS  (BBITIOJIHEHUSI  KYPCOBBIX
pabot). YuebHast ayauTOpHs JJIs IPOBEIACHUS
TPYTITOBBIX " WH/INBHyaTbHBIX
KOHCyNIbTallMii  YdueOHas ayauTopus Jjs
NIPOBEICHUS 3aHATHIA TEKYIIEro KOHTPOJS U
npomexxyrounoii arrectarmu (YJIK-807).

DKpaH TEJIEBU3UOHHBIN,
MIPOXKEKTOP Ha IITaTUBE.
MIPerno/1aBaTesIbCKuM, CTYJIbA
MpenojaBaTesIbCKUeE. , TpaHCIapaHT-
MepeTsHKKa, CUCTEMHBIN OJIOK

HIMPMBI,
CTOI

ITomMemenue i1 CaMOCTOSTEILHOU
pabotbl ooyuatonuxcs (I'-401).

CTOmBI yYEHUYECKHE, CTYIIbS] YYCHUYECKUE,
IIK ¢ BbIxogoM B ceTb MIHTEpHET
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https://link.springer.com/

		2026-05-13T14:34:02+0400
	Павлова Елена Сергеевна




