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JIner aktyanm3zanuu paéodeii mporpaMMbl

Pabouas mporpaMmma repecMoTpeHa, 00CcyxaeHa u oJ100peHa 1 peanusanun B 2022 - 2023
y4eOHOM rojly Ha 3acemaHuu Kadeapbl [IpuKIagHO MAaTEMATHKU © HHPOPMATHKA

IIpoTokom oT 20 . No
3aB. kadenpoii 10.A. U3BekoB

Pabouas mporpamma nepecMoTpeHa, o0CykaeHa 1 oJo0peHa ams peanusamnuu B 2023 - 2024
y4eOHOM roay Ha 3acemanuu kadeapsl [IpukinagHoit MaTeMaTHKHA U HH(POPMaTHKH

IIpoTokonm ot 20 1. Ne
3aB. xadeapoit IO.A. 13BekoB

Pabouast mporpaMma repecMoTpeHa, 00CcyxaeHa u 0100peHa s peanusanun B 2024 - 2025
yueOHOM rofly Ha 3acemanuu kaeapsl [IpukiagHoi MaTeMaTHKKA U HHOOPMATHKH

IIpoTokom oT 20 1. No
3aB. kadenpoii 10.A. U3BekoB

Pabouast mporpamMmma repecMoTpeHa, 00cyxaeHa u ogoopeHa 1 peanusanun B 2025 - 2026
y4eOHOM roay Ha 3acemanuu kadeaps! IlpukiragHoil MaTeMaTUKA 1 HHOOPMATUKH

IIpoTokom o __ 20 . No
3aB. xadeapoit 10.A. U3BekoB

Pabouas mporpaMma repecMoTpeHa, 00CykaeHa U 0100peHa i peaausaruu B 2026 - 2027
y4eOHOM rofly Ha 3acenanuu kKadenapsl [IpukiaaHoi MaTeMaTHKK U HHOPMATHKA

[Iporokom o 20 1. Ne
3aB. kadenpoii 10.A. U3BekoB




1 Iles1u ocBOCHUA M CHUTLIUHBI (MOY/JIs1)

Lensamu ocBOEHUS AU CHUIIAHBI <[ €OMETpHs» ABISIOTCS:

— (opMHpOBaHUE CUCTEMATUYECKUX 3HAHUNA O COBPEMEHHBIX METOJaX I'eOMeTpuH, €&
MECTE U POJIM B CHCTEME MATEMATUYECKUX HAYK;

— paciMpeHue 1 yriy0JieHHe OCHOBHBIX MMOHSATUH T€OMETPHH;

— pa3BUTHE aOCTPAKTHOTO MBIIUICHHS, TPOCTPAHCTBEHHBIX  IPEJCTABICHUM,
BBIYUCIIUTENLHOM, aNTOPUTMUYECKOU KYIIBTYP U 00IIeil MaTeMaTH4eCKO! KYIbTYPBI

2 MecTo TMCHUNJIMHBI (MOYJI51) B CTPYKTYPe 00pa3oBaTeIbHOIi IPOrpaMMbl

Huctunnuuaa [eomerpust BXoauT B 00s3aTeNbyl0 dYacTh Y4eOHOro  IUIaHA
00pa30BaTeIIbHOM TPOTPAMMEL.

Jns  u3ydeHuss  JUCHUIUIMHBI  HEOOXOAWMMBI  3HaHWUS  (YMEHHsS,  BIAJCHHS),
chopMHUpOBaHHBIE B Pe3yIbTaTe U3yUCHUS QUCIUTIINH/ TPAKTUK:

Anrebpa

MaremaTuueckuii aHaIu3

3aauy Ha MOCTPOEHUE HUPKYJIEM U TMHEHKON

JuckpeTHas MaTeMaTHKa

3nanus (yMEHUsI, BIAJCHUS), TTOJIYYCHHBIC TIPU U3YUYEHUH JAHHOW JUCIUTLIMHBI OyayT
HEOOXOIUMBI AJISl U3YUYEHUS TUCIUTIITNH/TIPAKTUK

[Tpon3BoACTBEHHAS - TTPAKTHKA O MOJYYCHHUIO MPO(HECCHOHAIBHBIX YMEHUM U OTIBITA
npodeccruoHaIbHOM e TENHHOCTH

[IpakTHKyM 1O PELICHUIO 3a/1a4 C TapaMeTpaMHu

[IpoekTHas AEATENBHOCTh

[Ipon3BoaCTBEHHAS - TEJTarOTHYECKAs MPAKTHUKA [0 MATEMATHKE

HNudopManinoHHbIE TEXHOJIOTUU B 00y4eHHUH JETel ¢ OrpaHMUYE€HHBIMU BO3MOKHOCTSIMU

MeTOI[I/IKa OpraHu3aluu BHeyquHOﬁ JACATCIIBHOCTHU I10 MaTEMATHUKE U (bI/ISI/IKe
MGTOI[I/IKB. IIOATOTOBKH YHalIUXCA K UTOTOBOM arTTeCTannunu
HpaKTI/IKYM I10 pCHICHUIO 3a1a4 MOBBIIICHHOH CIIOKHOCTH IIKOJIBLHOTO KypcCa MaTCMaTHKU

[IpakTukyM penieHus: OTUMINAAHBIX 33]1a4 10 MATEMATUKE
BrimosnHeHMe 1 3anUTa BEITYCKHOM KBATM(UKAITMOHHON PaOOThI
[ToaroToBka K caye u ciaya rocy1apcTBEHHOTO HK3aMeHa
[TpousBoacTBeHHAS — IPEIAUIIOMHAs TPaKTHKA

CoBpeMeHHbIE CPEICTBA OLIEHUBAHUS PE3YJIHTATOB 00YUECHUS

3 KomnereHuun o0y4arouierocs, GopMmupyemsbie B pe3yJibTaTe 0CBOCHUSI

JUCHUILJIMHBI (MOAYJIs1) U IJIAHUPYeMbI€e pe3yJabTaThbl 00y4eHUsl

B pesynbraTe ocBOeHUS AUCHUILIUHBI (MOyYJisi) «['eoMeTpus» OO0ydaroIUCs TOKEH
00Ja1aTh CIeayOIUMU KOMIIETCHIIUSMU:

Kox unnukatopa WNuaukaTop JOCTHKEHUS KOMIIETCHIIUH

OIIK-8 Cnoco0OeH OCYHICCTBIATh IE€IarorHYecKyl0 AESITCIBPHOCTh Ha OCHOBE CIIEIHAIbHBIX
HAVYHLIX 3HAHWUI

OIIK-8.1 [InaHupyeT 1 MPOBOAUT HAYYHBIC UCCIICIOBAHMS B 00IaCTH I1€1arOrHYeCKOM
JISATEILHOCTH
OIIK-8.2 Hcnonp3yeT  choeumajabHble  HaydHble 3HAHHUS U1 TIOBBIIICHUS

3G GEKTUBHOCTH IT€JATOTHUECKON AEATEIBHOCTH




4. CTpykTypa, 00bEM M colep:KkaHue TUCHMIIINHBI (MOYJIs1)

OO01mas Tpy10eMKOCTh IUCIIUILINHEBI COCTABIIACT 7 3aU4ETHBIX SAUMHUIL 252 aKaJl. YacoB, B TOM YHCIIC:

— KOHTakTHas pabora— 156,3 akaz. 4acos:
—aynautopHas — 148 akan. 4acos;

— BHeayuTopHas — 8,3 aka/1. 4acoB;

— camMocCTosTeNIbHas paboTa — 24,3 aka/i. 4acos;

— B (hopme npakTrueckoi moarotoBku — 0 akas. gac;

— IMOATOTOBKA K dK3aMeHy — 71,4 akaJ. gac

dopma aTTecTalunu - SK3aMeH

AynutopHast 3 s
o | xonraxTHAs pabora E = Dopma TeKyIero
=
= 5} Bu KOHTPOJIA
Paznen/ Tema 3 (B aKaz. vacax) £ 2 A N P Kon
g & O | CAaMOCTOATENBHOW | YCIIeBaEMOCTH U
JUCIUTITHBI 5 £ o . | KoMmereHIUH
@) g E paboThI MIPOMEKYTOYHOMH
Tex. mad. | mpaKT. =R aTTeCTalH
3aH. 3aH. | U &
1. BexTopsr
Uzyuenune
TEOPETHYUECKOTO
1.1 JIuneitnpie onepammy Hax Marepuaia
BEKTOPAMHU. JIuneinas CamocrosTennsHOE | YeTHAs Oecena 1Mo
3aBHCHUMOCTb BEKTOPOB. M3y4eHUe yUeOHOH | ONpeIeIeHUsIM 1
Basuc cucremMbl BEKTOpOB. JUTEPATYPbI TTOHATHSIM
OIIK-8.1,
Koopaunarst BekTopa.| 5 8 8 2 Brinmonnenue 3amuTa JOMaITHUX OITK-8.2
JlemeHne oTpe3ka B JaHHOM MPAaKTHYECKUX 3aIaHUI '
OTHOIIICHUH. CxkansipHoe, JIOMAIITHUAX KonnoxBuym no
BEKTOPHOE M  CMCIIAHHOE 3aaHui Teme «BekTopbi»
MPOU3BEACHHS BEKTOPOB Pab6ora ¢
3JICKTPOHHBIMU
O6noOIMOTEKaMHU
Uroro no pazneny 8 8 2
2. MeToa KoOpIMHAT Ha INIOCKOCTH
Hzyuenue
2.1 CucreMbl KOOpIUHAT Ha TEOPETHYECKOTO
MJIOCKOCTH. DopmyJis MaTepHuaa
PMY. P VYcrnas 6ecena mo
peoOpa3oBaHMs KOOPIUHAT. CamMocTosTenbHOe
. .| ompeneneHusM u
VYpaBHEeHHsT ~ JIMHHA  Ha H3ydeHHue yueOHoit
MJIOCKOCTH Paznunbie JIUTEPATYPhI TOHATHAM
’ N patyp 3amuyTa JOMaIIHUX OIIK-8.1,
(bopMBI ypaBHEHHUS mpsMoii| 5 8 8 2 Bemonnenne N
3aIaHU I OIIK-8.2
Ha TUIOCKOCTH. YTOJ MEXIy MPAKTHYECKUX
KomnnokBuym o
npsaMmeiME.  PaccrosHue OT JIOMAIITHUAX
o N teme «IIpsimast Ha
TOYKH JI0 TIPsIMOii. B3anMuoe 3a7[aHnM
TIJIOCKOCTH»
pacnoioKeHue MpsMBIX Ha Pa6ora ¢
MJIOCKOCTH 3JICKTPOHHBIMU
OnOIMOTEKaMHU
Uroro no pazneny 8 8 2
3. JIunuu BTOpPOIO MOps/IKa




Hzyuenue

TEOPETHYECKOT0
TecTtupoBanue
Marepuana
CTYJICHTOB. YCTHas
3.1 OcHOBHBIE BUIbI KPUBBIX CaMocCTOsTEIbHOE Gecera o
BTOpOT'O TIOpSIIIKa, n3yueHue yuaeOHon
KaHOHHYECKHE aBHEH JUTEPATYPhI ONPEACTICHHAM I
YPaBHCHI, patyp ITOHSTHSIM. OIIK-8.1,
XapaKTepUCTHKH, CBOWCTBa,| 5 8 8 2 Brimonnenue
3amuyTa JOMaIIHUX OIIK-8.2
noctpoenue.  [IpuBesaeHue MPAKTUICCKUX B—
KPHUBBIX BTOPOTO MOpPsIKa K JIOMAITHUX '
. Komnoxsuym.
KaHOHHYECKOMY BHU/IY. 3aaHui
KonTtponphas
Pabora c
pabora.
JJIEKTPOHHBIMH
OHOTHMOTEKAMHU
Hroro o paznery 8 8 2
4. Merton KOOpIWHAT B
npocTtpaHcTBe. [Ipsmas JTHHHS |
IIJIOCKOCTh
4.1 Cucrembl KOOpIUHAT B Usyuenue
MIPOCTPAHCTBE. TEOPETHYECKOro | YcTHas Oecena rmo
YpaBHEHHS IIIOCKOCTH. YTOT MaTtepuana OTIPENIeTICHUSIM 1
MEXTYy MIOCKOCTSIMH. CaMOCTOSTENBHOE | MTOHSITUAM. 3aIlUuTa
PaccrosiHMe OT TOYKH 1O 5 8 8 21 H3yUYCHUE nomamHux 3aganuid.| OIIK-8.1,
miockoctu.  IlpsMas B ! JIOTIOTHUTEIBHOMI TectupoBaHue OIIK-8.2
MPOCTPaHCTBE.  B3ammHOe JUTEPATYPhI KonnoxkBuym
pacmoyioKeHue NpsIMBIX | IlonroroBka k KonTtponbhas
TIJIOCKOCTEH. MIPaKTHYECKOMY pabora
MeTpudeckue 3a/1auu. 3aHATHIO
Wroro no pazneny 8 8 2,1
5. [ToBepXHOCTH BTOPOTO MOPSIKa
51 Kanonuueckue U3yuenue
YpaBHEHHSI  MOBEPXHOCTEH TEOPETHYECKOT0
BTOPOTO MTOPSAKA. Marepuaa VcrHas Oecema mmo
Merto/1 ceueHHH. CaMocTosTeNnbHOe | ONpPEeIeHUAM
Hunuaapryeckue u g 6 6 2 HU3y4YCHUE MOHATHAM. 3aluTa OIIK-8.1,
KOHUYECKHUE [IOBEPXHOCTHU. JIONIOJIHUTENBHOM | AOMAIIHUX 3alaHUM. OIIK-8.2
IToBepXHOCTH BpalCHUSI. JUTEPATYPBI KonnoxkBuym
[IpsmonuHEeitHBIE IToaroroska k
oOpa3zyromme MOBEpXHOCTeH MIPaKTHYECKOMY
BTOPOT'O MTOPSIIKa 3aHATHIO
HWtoro mo pazaeny 6 6 2
Uroro 3a cemectp 38 38 10,1 9K3aMeH
6. AdduHHBIC TpeoOpazoBaHus
Uzyuenue
6.1 OnpeneneHue 1 CBOMCTBA TEOPETHIECKOTO
TeOMETPUIESCKUX MaTepHuaa
. VYcrnas 6ecena mo
npeoOpa3oBaHMiA. CamocrosiTenbHoe
N OTIpeNieNIeHUSIM
Knaccudukanus aBUKEHUIA HU3y4YCHUE OIIK-8.1,
6 10 10 3 . | moHsTHAM. 3ammuTa
MIJIOCKOCTH. JIOTIOTHUTEIBHON N OIIK-8.2
. JIOMAIITHUX 3aTaHHH.
I'pynmna momoOwuii. JUTEPATYPhI
N KomnoxBuym
OmnpeneneEne W CBOMCTBA IToaroroska k
addUHHBIX TPeoOpa3oBaHUA MIPaKTHYECKOMY
3aHATUIO
Htoro mo pazaeny 10 10 3
7. DJIeMEHTHI MPOEKTUBHOM

reoMeTpun. 33[[8.‘11/1 Ha IIOCTPOCHHUC




7.1 CBoiicTBa LIEHTPAIBHOIO
MPOCKTUPOBAHUS (PUTYD.
OmnpeacneHne TpOCKTHBHOTO
MPOCTPAHCTRA.
Monenu
IJIOCKOCTH.
[TpuHIUIT ABOKCTBEHHOCTH U

MPOEKTUBHOI

teopema Jlezapra Uzyuenune
I'pymmna MIPOCKTUBHBIX TEOPETHYUECKOTO
npeoOpa3oBaHMii. MaTepHaia
peoop . P VcrHas Oecena o
[IpuMeHeHHE TMPOEKTHBHOM CamocTosTenbHOe
onpeeIeHUsIM
FEOMETPUH K  PEIICHHIO HU3yUYCHUE OIIK-8.1,
16 16 8 . | moHATHAM. 3amuTa
3aay. JIOTIOTHUTEIIbHON . OIIK-8.2
JTIOMAIIIHUX 3aaHUMH.
OCHOBHBIE METOJIbI PEIICHUS JUTEPATYPbI
KomnnoxBuym
3a7a4 Ha MOCTPOCHUE. TToaroroBka k
[MTapamiensHoe MPaKTHYECKOMY
MPOEKTUPOBAHHE U €ro 3aHSTHIO
CBOMCTBA. N3ob6pakeHne
MJIOCKHX u
MPOCTPAaHCTBEHHBIX (DUTYP B
MapauleNnbHON MPOEKLIHH.
AKCOHOMETpHSL.
[TomabIE u HETIOJTHEIE
HN300paKeHHS
HWroro o pazaery 16 16 8
8. DJIEeMEHTHI TOMOJIOTUH
8.1 Merpuueckue u W3yuenue
TOTIOJIOTUYECKHE TEOPETHYECKOTO
MPOCTPAHCTRBA. MaTepHuaa
pocTp P YcrHas Oecena 1mo
I'omeomophu3MbI. CaMocTosTeIbHOE OITpeETCHISM
Muoroo6pasusi. H3y4YCHUE P OIIK-8.1,
N 10 10 3,2 . | moHsTuaM. 3ammuTa
Teopema Ditnepa VIS JTOTIOTHUTEIbHON N OIIK-8.2
JIOMAIIHUX 33aHUMH.
MHOTOI'PaHHHUKOB. JIUTEPATYPhI
Konmnoxksuym
Knaccuduxanus TToaroroBka k
TOIOJOTUYECKH MTPABUIIBHBIX MPAKTHYECKOMY
MHOTOTPaHHHKOB 3aHSATHIO
Uroro no pazneny 10 10 3,2
Htoro 3a cemecTp 36 36 14,2 9K3aMeH
Uroro o nucuumnnmae 74 74 24,3 JK3aMeH




5 O6pa3oBare/ibHbIE TEXHOJIOTHH

1. TpagumoHHBIE 00pa30BaTEIbHBIC TEXHOJOTHH, OPUEHTUPOBAHHBIC HA OPTaHU3AIUIO
00pa3oBaTeIbHOTO TMPOIEecca M MPEANONIATralollyl0 MPsSMYIO TPAHCIALMIO 3HAHUH OT
npernoaBaTes K OakaaaBpy.

DopMbI YICOHBIX 3aHATUN C UCIIOJIH30BAHUEM TPAIUIIMOHHBIX TEXHOJIOTHUM:

uH(oOpMaIIMOHHAs JIEKIUS — TOCIEJOBaTeIbHOEC H3JIOKEHHUE MaTepuana B
JUCHHUTUTMHAPHOW JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIIECTBEHHO BEepOaTbHBIMH CpPEICTBAMHU
(MOHOJIIOT MpernogaBaTess).

MIPAKTUYECKOE 3aHITHE, TTOCBAIIICHHOE OCBOCHHUIO KOHKPETHBIX YMEHUN U HABBIKOB I10
MPEUIOAKEHHOMY aJITOPUTMY.

2. TexHon0THM POOIEMHOr0 OOyYEeHUS — OpraHu3aius o0pa30BaTEIBHOTO MPOIECCa,
KOTOpas MpeArnoiaracT MOCTAaHOBKY MPOOJEMHBIX BOIIPOCOB, CO3JAaHUE YUCOHBIX MPOOIEMHBIX
CUTYallMH 17151 CTUMYJIMPOBAHUSI aKTUBHOM ITO3HABATEIILHOM JIEATEILHOCTH OaKalaBpOB.

®opMBbl Y4eOHBIX 3aHATHH C UCIIOIH30BAHHEM TEXHOJIOTHIA IPOOIEMHOTO O0YICHMUS:

MpakTHYECKOe 3aHATHE B (opMe MpakTUKyMa — OpraHu3ainus ydeOHOH paboThl,
HampaBjJeHHAs Ha peIIeHHE KOMIIJIEKCHOW y4eOHO-TI03HAaBaTeIbLHON 3aJaud, TPeOyromen ot
CTyJIeHTa MIPUMEHEHHU KaK HAayYHO-TEOPETUUECKUX 3HAHUH, TaK U TPAKTUYECKUX HABBIKOB.

3. MHTepakTUBHBIC TEXHOJIOTHH — OpraHU3aIus 00pa30BaTEIIBHOTO IIpoliecca, KOTopas
MpeAnoJiaraeT akTUBHOE U HEJIMHEWHOE B3aUMO/JICHCTBUE BCEX YUACTHUKOB, JOCTUKEHUE HA 3TON
OCHOBE JJUYHOCTHO 3HAYMMOTO JIsl HUX 00pa30BaTEILHOTO PE3yIbTaTa.

@opMbI yueOHBIX 3aHATUN C HCIONH30BAHHEM CIEIMATU3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTHH:

JIEKIUsL «OOpaTHOM CBSI3W» — JICKUMS—TIPOBOKAIMS (M3JI0KEHHE MaTepuala ¢ 3apaHee
3aIlJIaHMPOBAaHHBIMH OIMMOKaMM ), JICKIUsI-Oecena, JICKIHS- TUCKYCCHSL.

4. adopManinoHHO-KOMMYHUKAITMOHHBIE 00pa30BaTeIbHBIC TEXHOIOTHH — OPTaHU3AIHS
00pa3oBaTeIbHOTO MPOIIecca, OCHOBAaHHAS HA MPUMEHEHHUH IMTPOTPAMMHBIX CPel U TEXHHYECKUX
cpeAcTB paboThI ¢ HH(GOPMAITUEH.

6 YueOHO-MeTOoANYeCKOE 00ecTedeHHe CAMOCTOATEIbHOI padoThI 00y4alouXcst
[Ipencrasneno B mpuioxxeHuu 1.

7 OneHOYHBIE CPe/ICTBA /1J1 IPOBeIeHUs IPOMEKYTOYHOM aTTecTaluU
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMYECKOE U MH(OPMAIMOHHOE 00ecTeYeHUe IH CIUTIHHbI (MOTYJIs1)

a) OcHoBHasi IMTEpaTypa:

1. Aranacsu C. JI. Teomerpus 1 [DnexkTpoHHbIiI pecypc] : yueOHOe mocobue ajis By30B /
C.JI. AranacsH. - Mocksa : Jlaboparopus 3Hanuit, 2014. - 334 c. - ISBN 978-5-9963-2371-5. -
URL: https://ibooks.ru/bookshelf/350135/reading (mara oOpamenus: 13.10.2020). - Tekcr:
3JIEKTPOHHBIM.

2. Aranacsu C.JI. T'eomerpus 2 [ D1eKTpOHHEIHN pecypc] : yuebHOe mocobue i By30B /
C.JI. Aranacsn, B.I'. [TokpoBckuit, A.B. YmakoB. - Mocksa : JlJaboparopus 3uanuii, 2015. - 547 c.
- ISBN 978-5-9963-2876-5. - URL: https://ibooks.ru/bookshelf/350142/reading (marta
obpamienns: 13.10.2020). - TekcT: 2JIEKTPOHHBIA.

3. Ilomos, B. JI. AHammTuyeckas reoMeTpus [DIIEKTPOHHBIA pecypc| : y4eOHHK H
MPAaKTHKYM i akajgemuueckoro OGakanaspuata / B. JI. Tlomos, I'. B. Cyxonkuii. - 2-¢ u3.,
nepepad. u gom. - M. : U3narenscTBo FOpaiit, 2017. - 232 c. - (bakanaBp. AkaieMU4ecKHi Kypc).
— Pexum JIOCTYyTIA: https://www.biblioonline.ru/book/5DE8BF32-7795-4199-9C4A-
7DAO0853CCAF2



0) JonmosiHUTEILHAS JIUTEPATYpa:
1. KatomoB O.P. IIpeoOpa3oBaHusi MIOCKOCTH M UX MPUMEHEHHUE K PEUICHHIO 3ajay
IUTAHUMETPHH [ DNEeKTpOHHBIH pecypc] @ Yuebnoe mocobue. 3-¢ usm., crep. / O.P. Karomos. -

MockBa . ®mmara, 2020. - 133 c¢. - ISBN 978-5-9765-2193-3. - URL:
https://ibooks.ru/bookshelf/351911/reading (mara oOpamenns: 13.10.2020). - Tekcrt:
3JIEKTPOHHBIM.

2. boprakosckuii A.C. AHaauTHYecKas reomeTpus B mnpuMmepax u 3amadax / A.C.
boprakosckuii, A.B. [lantenees. - Mocksa : Muppa-M, 2016. - 496 c. - ISBN 978-5-16-011202-2.
- URL: https://ibooks.ru/bookshelf/361165/reading (mara obpamenus: 13.10.2020). - Tekcr:
3JIEKTPOHHBIM.

3. Urnaroukuna JI.A. Tomosnorus mus O6akanaBpoB mareMmatruku / JI.A. Urnaroukuna. -

MockBa : Ilpomereir, 2016. - 88 <c¢. - ISBN 978-5-9907453-1-5. - URL:
https://ibooks.ru/bookshelf/352671/reading (mara oOpamenus: 13.10.2020). - Tekcrt:
DJICKTPOHHBIM.

4. llyman I'.1. Anre6pa u reomerpus / I'.W. Illyman, O.A. Bonruna, H.O. I'onoanas. -
MockBa : HWI[ PHOP, 2019. - 160 c¢. - ISBN 978-5-369-01708-1. - URL:
https://ibooks.ru/bookshelf/361154/reading (mara oOpamenus: 13.10.2020). - Tekcr:
AJICKTPOHHBIM.

5. llerucora H.C. [lononHuTebHBIC T1aBbI IpoekTUBHOM reomeTpun / H.C. Jlenucosa. -
MockBa : Ilpomereir, 2016. - 82 c¢. - |ISBN 978-5-9907986-3-2. - URL:
https://ibooks.ru/bookshelf/352668/reading (mara oOpamenus: 13.10.2020). - Texkcr:
DJICKTPOHHBIN.

6. I'pemmioB A. A. AHanmutndeckas reomeTpus. BekropHas anredpa. Kpusbie BToporo
nopsiaka: KomnsiorepHsiii Kype / A.A. T'petmios, T.W. Besosa. - Mocksa : JIoroc, 2004. - 128 c. -
ISBN 5-94010-204-2. - URL: https://ibooks.ru/bookshelf/334745/reading (mara oOparueHus:
13.10.2020). - TeKcT: 3IEKTPOHHEIA.

B) MeToanuyecKkue yKa3aHus:

1. AkmanoBa,3.C. AHaIMTHYECKasi FeOMETPHS [ DIEKTPOHHBIN pecypc] : yueOHOe mocooue
[ MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 snekrpos. ont. guck (CD-ROM).

aHATMTHYECKasi TeOMETPHUSI ,aHaTUTHIECKas TeoMeTpusl, pusuka

2. Cepreesa, E. B. DimeMeHTBI BEKTOpPHOH aiareOpbl M aHAIMTHYECCKOW T€OMETPHH
[D5eKTpOHHBIN pecypc] : BapuaHThI 3aJJaHU UTOTOBBIX KOHTPOJIbHBIX PA0OT ISl CTYJIEHTOB BCEX
cnenuansaocreit / MI'TY. - Marautoropek : MI'TVY, 2011. - 1 snekrpown. onrt. auck (CD-ROM).

3. bonmapenko, T.A. DeMEeHTBI IMHEHHOW anTreOphl M aHAIMTUYECKOH reomeTpru [ Tekcr]
: yuebnoe nmocobue / MI'TVY. - Maruurtoropck, 2013. - 128 c. : ui.

r) llporpammHoe o6ecnieuenne u UHTepHET-pecypcehl:

IIporpammHoe o0ecnieyeHue

HaumenoBanue I1O Ne norosopa CpoOK el CTBUS TULIEH3UU
MS Windows 7

Professional(quia ~ |/1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007

. Ne 135 ot 17.09.2007 06eccpouHo
Professional

7Zip CBOOOJHO  PACIPOCTPAHIEMOE 0eCCpOUYHO

Adobe Reader CBOOOJHO  PACIPOCTPAHIEMOE 0eccpovHO




MS Windows 10

Professional (mns |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
FAR Manager CBOOOJHO  PACIPOCTPAHIEMOE 0eccpovHO

Hpo@eccuona.m)ﬂble 0a3bl JAHHBIX U P[H(l)OpMaIII/IOHHLIe CIIPABOYHBIC CUCTEMbBI

HazBanue xypca

CcpUika

I".1. HocoBa

DIIeKTpOHHBIE pecypchl Ombamorekn MITY wum.

http://magtu.ru:8085/marcweb2/Default.asp

HNubopmanumonHas cucremMa - EtnHOe 0KHO AoCTyma
K HHDOPMAIIMOHHBIM peECypcam

URL: http://window.edu.ru/

DnekTpoHHas 0aza NMEepUOJMYCCKUX HM3aaHui East
View Information Services, OO0 «MBUC»

https://dlib.eastview.com/

Poccniickas  Tocynapcrsennas  Gubmorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

YHuBepcuterckass ~MH(OpMalMOHHAs  CHUCTEMa I .

POCCHS https://uisrussia.msu.ru

9 MaTepuajbHO-TeXHUYECKOE 00ecnedeHN e N CIIUTLTNHBI (MO1yJIs1)

MaTepHaHBHO-TeXHH‘IeCKOG obOecrieucHue JUCHUIUIMHBI BKIIIOYACT:
MaTepHaHLHO-TeXHquCKoe obOecrieuecHue JUCIHUIUIMHBI BKITIOYACT:

JlekumoHHas ayauTopus: MyJ'ILTHMC,Z[HfIHBIC CPCACTBA XpaHCHU:, IICPCAauu U IPCACTABIICHUA

nHGOPMAIIUH.

Y4yeOHast ay TUTOPUS IS TPYIITIOBBIX ¥ MHIMBHIYJIbHBIX KOHCYJIBTAIIHMA, TEKYIIEro KOHTPOJIS
Y MMPOMEXKYTOUYHOM aTTecTanu: MyJIbTUMEINITHBIE CPEJICTBA XPAaHEHU S, Iepe/laur U MIPEICTABICHUS
uHpopmaruu. KoMmIuieke TECTOBBIX 3aJaHHU TSl MPOBEIEHUS IMPOMEXKYTOYHOTO M PYOEIKHOTO

KOHTPOJICH.

[Tomemenus ans caMOCTOSATENBHOM pPaboThl yuanmxcs: [lepcoHanabHblE KOMIIBIOTEPHI C
naketom Office, BbixogoM B HHTepHET M C [OOCTYIIOM B O3JIEKTPOHHYIO HH(MOpMAIIM-OHHO-
00pa30BaTeNIbHYIO Cpe/ly YHUBEPCUTETA.

[Tomemenue m1s XpaHeHUs ¥ MPOPHUIAKTHIECKOTO 00CTY>KUBaHUS y4eOHOTO 000Dy IOBAHHUS:
[Ixadsr qs xpaneHus: yaeOHO-METOINYECKOM IOKYMEHTAIMU, Y4€OHOTO 000pyI0BaHUE U YIEOHBIX

HarJsiAHbIX MTOCOOHH.

IIpunoxenne 1

Y4eOHO-MeTOAMUYECKOE 00ecTIeYeHH e CAMOCTOATEIbHOM pa0oThI CTYACHTOB

Paznen/ tema Bun camocTosTenbHOM Kon-Bo
DopMBI KOHTPOJIA
JIACIUTIITUHBI paboTh 4acoB
1.1 Jlunelinble omeparyu N3zydenue TeopeTHiecKkoro 2 YcTHas Oecena o
HaJ Bekropamu. JInHeiHas MaTtepuana OTIPEIETICHUSM U OHATHSIM
3aBUCHMOCTb BEKTOPOB. CaMOCTOATENBLHOE U3y UEHUE 3amuTa 10MalHUX
ba3uc cuctemsl BEKTOPOB. Y4eOHO! TUTEPaATYpHI 3a7aHuil

Koopaunatst BEKTOpa.
JeneHue oTpe3ka B JaHHOM
oTHOomeHnn.  CKalsipHOE,
BEKTOPHOE U CMEIIaHHOE
TIPOU3BEICHUS BEKTOPOB

BblInoiHeHUE TPAKTUIECKUX
IOMAIIHUX 3aJaHUi
PaGorta ¢ aneKTpoHHBIMU
O6nbIHOoTEKAMU

KonnoxksuymM 1o  Teme
«BekTops»




Paznen/ tema Bug camocrtoaTenbHoM Koun-Bo
DOopMBI KOHTPOJIS
JIACITUIIITNHBI paboTEI 4acoB
2.1. CucteMbl KOOpPIUHAT HA N3yuenne TeopeTn4ecKkoro 2 YcTHas Gecena o
IIOCKOCTH. Dopmyibl MaTtepuana OTpE/IEJICHUSAM U OHATHSIM
npeoOpa3oBaHus CaMoCTOATENILHOE N3y UEHUE 3amuTa 1oMalHUX
KOOpAUHAT. y4eOHOMU TUTEPaATYpBI 3aJaHuI

YpaBHEeHUsT JMHUM HA BrinmonHeHne npakTu4ecKux Konnoksuym o reme
TIOCKOCTH. Paznuynbie JIOMAIIHUX 3a7aHui «IIpsmast Ha MITOCKOCTI
(hopMBI ypaBHEHUS MPSAMOIA PaboTa ¢ snexTpoHHBEIMHA
Ha INIOCKOCTH. YTOJ MEXIY O6ubIMoTEKAMH
npsiMbIMH. PaccTositHue oT
TOYKH pi (o) TPSIMOIA.

B3anmHoe pacnosnosxeHue
MIPSIMBIX HA MIIOCKOCTH.

3.1. OcHOBHBIE  BUIBI N3ydeHne TeopeTHIecKoro 2 TecTpoBaHHE CTY IEHTOB.
KPUBBIX BTOPOIO IMOPSJKA, MaTtepuana VYctHas Oecena o
KaHOHMYECKHE YpaBHEHWS, CaMocTosITeNIbHOE N3y UCHNE OTpEeICTICHASIM U TOHSTHSIM.
XapaKTepUCTUKH, CBOICTBRA, y4eOHOM TUTepaTyphl 3amuTa 1oMalHUX
noctpoenue. IlpuBenenue BrInoHeHHE IPAaKTUYECKUX 3a1aHAH.
KPHUBBIX BTOPOTO HNOPSIKA K JIOMAIIHUX 3a7aHUI Komnoxksuym.
KaHOHHYECKOMY BULY PaboTa ¢ snekTpoHHBIMH KountposnpHas pabora.

O6ubIMoTEKAMH
N3zydenue TeopeTdecKkoro VYcrtHas Oecena o
4.1 CucteMbl KOOPIUHAT B y p 21 A
MaTtepuana OTIPEICTICHUSAM H
MPOCTPAHCTBE.
CaMoCTOSATENLHOE U3y UEHUE MOHATHUSIM. 3alIHUTa
VYpaBHeHHs IJIOCKOCTH. N o
y4eOHON TUTEPATYPHI JIOMAIIHUX 33/IaHAH.
Yroa Mexay IIOCKOCTAMU.
BerInmosiHeHNE IpakTU4EeCKUX Tectuposanue
Paccrostane oT TOYKM 70 .
JIOMAIIHUX 3a7aHuH Kommoxsuym
miockoctu. IIpsmas B
PaGorta ¢ aneKTpoHHBIMHI Konrtponpnas pabdora
MpocTpaHcTBe. B3anmuoe
OoubinoTekamu
PacIoJIOKeHNEe TPSIMBIX U
IIJIOCKOCTEH.
MeTtpuueckue 3a7auu.
51 Kanonnueckue N3ydenne TeopeTHIecKoro 2 VYcrras 6ecena mo
ypaBHEHHs IOBEPXHOCTEH MaTtepuana OIpeeIeHUsIM
BTOPOTO MOPSAKA. CaMocTosITeNILHOE U3y UECHNE TOHATHAM. 3aluTa
Merton cedeHuil. y4eOHO! TUTEPATYPHI JIOMAIIHUX 3aJaHUH.
Hununapuyeckue 51 BrinonHeHne npakTU4ecKux Komnoksrym
KOHHYECKHE TTOBEPXHOCTH. JIOMAIIHUX 3a7aHUI
[ToBepxHOCTH BpallleHUsL. PaboTa ¢ aneKkTpOHHBIMH
[pamonuneiinbie O6ubsinorexamu
oOpa3yroliye NoBepXHOCTeH
BTOPOTO MOpsAKa
6.1 Ompenenenne o 3 Vernas Gecenia mo
CBOMCTBA T€OMETPUYECKHX ONIPENCIICHUAM
N N3yueHune TeopeTuiecKoro
npeoOpa3oBaHuid. vaTepraa MOHATUSAM. 3aInTa
Knacenpuranms asmokeHii CaMoCTOATENEHOE 3y UCHUE JIOMETUHI Sajta it
IOCKOCTH. M Konnoxsuym

I'pynna nonobuii.
OnpexpeneHne W CBOWCTBA
adhuHHBIX
npeoOpa3oBaHuii

JOTIOJTHUTENBHOM JINTEPATYPEI
IloaroroBka K MpakTH4ECKOMY
3aHATHIO




Paznen/ tema
JUCLUAILINHEL

Bug camocrtoaTenbHoM
paboTEI

Koma-Bo
4aCOB

DOopMBI KOHTPOJIS

7.1 Co¥icTBa IEHTPATBHOTO
MIPOEKTUPOBAHUS PUTYD.
Onpenenenue
MIPOEKTUBHOTO
MIPOCTpaHCTBA.

Monenu NP OEKTUBHON
TIOCKOCTH.

[IpuHnun nBOWCTBEHHOCTH
u reopema Jlezapra

I'pynmna IPOEKTUBHBIX
npeoOpa3oBaHuil.
IIpumeHeHne pPOEKTUBHOU
TEOMETPUM K  PELICHUIO
3aaad.

OCHOBHEBIE METOIBI
peleHus 3a1a4 Ha
MIOCTPOCHHE.
ITapannensHoe
MPOEKTUPOBAHNE U  €ro
cBoiictBa.  M3o0paxenue
TUTOCKHUX u
MIPOCTPAHCTBEHHBIX (PHTYp B
NapalIeIbHON IPOSKIVH.
AxcoHOMETpHSL.

IlonmHple ©  HemomHblE
N300paKeHHs

N3yueHne TeopeTHIecKOro
MaTepuana
CaMocTosTeIFHOE N3y YCHNE
JIOTIOJTHUTEILHOM JTUTEPaTyphl
IMoAroToBka K MpakTHIECKOMY
3aHATHIO

IloaroroBka npeseHTanuu

VcTHasg 6ecefia 1o
OTIpEICIICHASIM
HOHITHAM. 3aInTa
JOMAIIHUX 3aJIaHuH.
Konnoxsuym

IIpencraBnenue
Mpe3eHTalun

8.1 Metpuueckue  u
TOTMOJIOTUYECKUE
MIPOCTPAHCTBA.
T'omeomopdu3mbL
MHuoroo06pasus.
Teopema Diinepa  mis
MHOTOTPaHHUKOB.
Knaccugukanus
TOTOJIOTUYECKU
IPaBUIbHBIX
MHOTOTPaHHUKOB

N3yueHne TeopeTH4eckoro
MaTepuaa
CaMocTosITeIbHOE N3y YCHNE
JOTIOJIHUTENEHOM JTUTEPaTyphl
[oaroToBKa K MPAKTHYECKOMY
3aHATHIO

IToaroToBka npe3eHTalU

VYctHas 6ecena mo
oTpe/IeIeHUSIM
MOHATHAM. 3aluTa
JIOMAIIHUX 3aIaHuii.
Konnoxsuym

IIpencraBneHne
Ipe3eHTaluH

Hrtoro mo
JTUCIHHUIIJINHE

24,3

le/IMepl)l 3aa4 1Jisl BBINMMOJIHCHUS IPAKTHYCCKUX JOMAIITHUX 3agaHui

3agaua 1. Jano: My(0;4); M2(10; 3); 9=30°; S=(3;2); n=(4;-3);
Li: x—4y+3=0; L, 2x—-3y+7=0.
1. Hamucartb O6I_I_II/IC YpaBHCHUA IPAMBIX, IPOXOIAIINX Y€PEC3

a) Touky M, mox yrinom ¢ kocu OX

0) Touku M, u M ,;

B) Touky M, mapamiensHO BeKTOpY S ;

r) Touky M, mepneHauKyJISIpHO BEKTOPY n;

n) Touky M, mapamiensHo npsimon L, ;

e) Touky M, nepneHaukyisipHoO mpsimMoit L, .

2.Haiitu paccrostaue ot Toukd M, no mpsimoii L, ¢ Tounoctsio 10 0,01.

3. Haiitu a) TOouKy nepecedeHus NpsMbIX 1) U €),
0) HaMTH yroJ MEXLy HUMHU ¢ TOYHOCTHIO 10 0,1°.

3anaua 2. Jlansl BepmmHbl TeTpasapa ABCD :




A(3;4;-1), B(5;2;2), C(3;1;0), D(2;0; -3).
1. Hanmucatb
a) ypaBHEHUE IIOCKOCTH (ABC );
0) ypaBHEHHE TUIOCKOCTH, ITpoxoismieii yepe3 D mapamnensHO (ABC );
B) KaHOHWYECKHE U TapaMeTpuueckue ypaBHeHus peopa AD ;
I') KaHOHWYECKHE W IapaMeTPHYECKHE ypaBHEHUS TPSIMOHU, cojeprkamieid Beicory DE
TeTpaj’ipa.
2. Hatitu
a) yron mexxay AD u DE ¢ Tounoctsio j10 0,1°;
0) momane Tpeyronparuka ABC ¢ TourocTtsio 10 0,01;
B) 00BeM TeTpasapa ¢ TouHOCTHIO 110 0,01;
r) Beicoty DE ¢ Tounoctsto o 0,01;
1) KOOpAUHATHI TOYKU E ¢ TouHOoCcThIO 110 0,01.

3ajaua 3. Hammcats ypaBHeHHE IUIOCKOCTH, Mpoxojsmeil epes touku A(2;3;-5) u B(-6;1;9)
NEPIICHIUKYJISIPHO IIIOCKOCTH X+ Y +32—-19=0.

3anaya 4. Hanucate ypaBuenue quaroHanu AC mapamuienorpamma ABCD , ecnu gaHbl ypaBHEHUs
cTopon: AB:X+Yy+1=0 uBC:x—2y+4=0 uTtouka nepeceuetus quaronaneii Q(6;2).

3azmaga 5. /laHbI BEKTOPHI ;( 2:3,-1), l;( 0;2,4), Z( 1;0,-3). Bropyto KoopanHaTy, paBHy0 1, umeer
BEKTOD:

1) —a-2b+c, 2)a+2b—-c, 3)a-b+2c, &)2a-b+c, 5)—a+b-2c.

3amaga 6. JlaHBI BEKTOpPBI 2( -2;-1;0), l;( 0;1;2), Z’( z,;4;3). Bektop ¢ NEepPHEHANKYIIPEH BEKTOPY

axb 1pu z, paBHOM:
1) -11, 2) 11, 3) -5, 4) 5, 5) apyroit
OTBET.

3amaya 7. M3BecTHBI KOOpaAuHATHI BepiuH TpeyronbHuka ABC: A(3;1), B(-3;4), C(-1;5) u ypaBHeHUE
npsamoit ¢ : 3x +y+ 1 =0. [lo orHomenuto k Tpeyroapuuky ABC nipsimas ¢ pacrioiokeHa Tak, 4yTo:
1) mnepecekaet croporsl AB u AC, 4) He TepeceKaeT CTOPOHBI TPEYTOJIbHHUKA,
2) mepecekaet ctoponsl BA u BC, 5) nepecekaer Bce CTOPOHBI TPEYTOJIbHUKA.
3) mepecekaer croponsl CA u CB,

3anmava 8. Ilpsamas ¢ 3anmana ypaBHeHueM 3x — 2y + 1 = 0. Uepes Touky M(—2;4) nepneHauKyIIpHO
npsMoil ¢ IpOXOAUT HpsMas:

1) 2x+3y-16 =0, 4) 2x+3y-8=0,
2) 6x—4y+ 2 =0, 5) npyroii OTBeT.
3) 3x-2y+14=0,

IlepeyeHb KOHTPOJIBbHBIX BOINIPOCOB U 3aIaHUH IJI1 CAMOCTOSITEJIbHOM padoThI
Hctounukom 3aIIaHI/II71 JIIsA CaMOCTOSTEILHOM pa6OTI>I CTYACHTOB ABJIAIOTCA JICKOUHU U
npakTuyeckue 3ausaTus. [pyu n3ydyeHnu KOHKPETHON TEMBI CTYI€HTaM MOXKET ObITh TPEITI0KEHO:

®  CaMOCTOSITENIbHO JJOKAa3aTh psifl yTBEPKIACHUM;
® CaMOCTOSTEJIBHO 3aKOHYUTH JJOKA3aTEIbCTBO HEKOTOPBIX YTBEPKIACHU;

® [IPOBECTU JOKA3aTCIBCTBO 110 aHAJIOTHUH;



® paCCMOTPETH YACTHBIC ClIydal U3YUYCHHBIX Ha JICKIIUU YTBer(HCHHﬁ;
® J[IPHUBCCTHU KOHKPETHBLIC ITPUMCEPHI I10 JaHHOU TEMCE,

¢ [MPHUMCHUTH U3YYCHHBIC MCTOALI PCIHICHUA 3a/la4 Ha HIPAKTHUKCE,

® CAMOCTOATCIBbHO paCCMOTPETHL HEKOTOPHIC BOIIPOCKHI 11O JIaHHOI TeMe
L4 pa3pa60TaTb MPE3CHTAIHIO 1O npenno;erHoﬁ TEMC

® [IPpOaHAIM3UPOBATH U3JIOKCHUC }IaHHOI\/II TEMBI B IIKOJIbHBIX y‘-Ie6HI/IKaX

ITpunoxenne 2

OueHo4HbIE CPeICTBA /IISl TPOBeIEHUS TPOMEKYTOUYHOM aTTeCTAlNH
a) Ilnanupyemblie pe3yjbTaTbl O0yUYeHHUS U OIEHOYHBbIE CPeACTBA I NPOBeAeHUs
MPOMEKYTOYHOM ATTECTAIMHU

Kox NuaukaTop TOCTHKEHUS

OrneHouyHbIE CpeIcTBa
WHIIMKATOpa KOMIIETEHI[AN

OIIK-8 Crioco0eH oCylIeCTBIAT MeAarorH4ecKyro 1eATeIbHOCTh Ha OCHOBE CIICIIMATbHBIX
HAayYHBIX 3HAHUH

OIIK-8.1 [Tnanupyet u IpoBOIUT Ilepeuenv meopemuueckux 60npocos8 K 9K3ameHy
Hay4HbIE UCCJIEAOBAHUS B 1. Bextopsl. CroskeHHe U BBIYUTAHHE BEKTOPOB.
00JIacTH ITeJaroruuyecKomn YMHOKEHHE BEKTOpA HA YUCIIO.

IeSITeIbHOCTH 2. JInneiinas 3aBUCUMOCTb BEKTOpPOB. bazuc
CHUCTEMBI BEKTOPOB.

3. KoopauHatsl BeKTOpa B JaHHOM Oa3mce.
JleneHue oTpe3ka B JaHHOM OTHOLIEHUU.

4. CxansipHO€ MPOU3BEICHUE BEKTOPOB.

5. BexTtopHoe npousBeieHne BEKTOPOB. Y CIIOBHE
KOJUIMHEAPHOCTH.

CBoiicTBa BEKTOPHOT'O MPOU3BEIEHUS BEKTOPOB.
6. CmemanHOE MPOU3BeICHUE BEKTOPOB.
CBoiicTBa CMEIIAHHOTO IPOU3BEIEHUS BEKTOPOB.
VYcioBrue KOMIIaHAPHOCTH.

7. BelpakeH1€ BEKTOPHOT'O IIPOU3BEICHHUS UEpE3
KOOPAMHATHI BEKTOPOB.

8. BripaykeHHEe CMENIaHHOTO IPOU3BEACHUS
yepe3 KOOPANHAThI BEKTOPOB.

9. Ilpocreiimue 3a7auu B KOOPAMHATAX:
IJIOIIAJIb TPEYTOJIbHUKA, 00BEM TETpadIpa.

10. CrrocoObI 3a1aHust TPSIMOM Ha TUIOCKOCTH.
VYpaBHeHUE NEPBOM CTENEHU OTHOCUTENBHO X, Y

KaK ypaBHEHUE MPSIMOM.

11. OcobeHnHOCTH pacOI0KEHHS TPAMOM
OTHOCHTEJIBHO CUCTEMbI KOOPJMHAT Ha
IIJIOCKOCTH.

12. BzanmHOE pacrosioKeHHe IByX MPSMbIX Ha
IIOCKOCTH. 1Ty4oK nmpsiMbIX.

13. Yron Mexay npssMbIMU Ha IJIOCKOCTH.
VYcnoBue neprneHiuKyJaspHOCTH IPSIMbIX.
14. PaccTositHUE OT TOYKH A0 MPSMOH.
I'eomeTpuyeckuil CMBICII 3HaKa TPEXWICHA
ax+by+c.

15. Cr1oco0bI 3a1aHK IIIIOCKOCTH.
VYpaBHeHMEe IepBOil CTENEHH OTHOCUTEIBHO
X, Y, Z xaK ypaBHECHHUE IIJIOCKOCTH.




Kon
WHJIMKATOpa

Nupukarop nocTuxeHus
KOMIETEHIINU

OneHovHbIC CpeACTBA

16. B3auMHoe pacnosyio’keHue IBYX IMI0CKOCTEH.
[Iy4ok miiockocreil.

17. OcobeHHOCTH pacOI0KEHHS TNIOCKOCTH
OTHOCHTEIFHO CHCTEMBI KOOPAMHAT.

18. PaccrosiHue OT TOYKH 0 INUIOCKOCTH. 19.
['eomeTpuyeckuii CMBICI 3HaKa MHOTOWIECHA
ax+by+cz+d.

19. Yron Mex 1y TIIOCKOCTSIMU. Y CIIOBHE
MEPIECHIUKYJSIPHOCTH INIOCKOCTEH.

20. Crioco0bl 3a1aHus PSIMOM B MPOCTPAHCTBE.
21. B3anMHOE pacroioXeHne AByX MPSIMBIX B
MPOCTPAHCTBE.

22. BanMHOE pacroiokeHne npsMoi u
MJIOCKOCTH.

23. Yroa Mmexay NpssMbIMA B IIPOCTPAHCTBE.

24. Yron Mexay IpsMO U INIOCKOCTBIO.

25. Dnwric.

26. 'uniep6omna.

27. Ilapabomna.

28. [loBepXHOCTH BpaLICHHUS.

29. Diumncoun.

30. T'unepOoIOUTBL.

31. [TapaGonoupl.

32. Konyc BTOpOro nopsiaka.

33. lHununapuueckue noBepxHocTH. Llununapsl
BTOPOTO TIOPSI/IKA.

34. TloctpoeHue u300paXeHUsS TOBEPXHOCTU
BTOPOTO TOpsAAKAa IO €€ KAaHOHUYECKOMY
YPaBHEHHUIO.

35. Merpuueckue u TOIOJIOTHYECKUE
MIPOCTPAHCTBA.

36. 'omeomoppu3MBbl.

37. Muoroobpasus.

38. Teopema Ditsiepa 111 MHOTOTPaHHUKOB.

39. Knaccudukaius Tonojsoruuecku
IPaBUIIbHBIX MHOTOTPAHHHUKOB

Ilpumepovt npakmuueckux 3a0anuil
Ilo meme Bexmoput
1. TloctpoiiTe Ha TUIOCKOCTH BEKTOPHI

a=(3;4), b=(-2;3), c=(L3). Haiimure
UX JTUHEHHYI0 KOMOUHAIUIO 3a+2b—5¢
a) TeOMETPUUECKH, 0) aHATTUTUICCKHU.

2. JlaHBI BEKTOPBI a= (-3,0;4), b= (0;2,-3)
, c= (213). Haiitu:
a) 3a—b+3c:6) a-b,s) axh,r) abc.

3. B tpeyromsuuke ABC A(2;3), B(-47),
C(0;5). Haiiti yrom Mexay MeIHaHOil
AM u croponoii AB .

4. Haiitu TUIOIIATb TPEYTOJBHUKA,
IIOCTPOECHHOIO Ha BEKTOpax

a=5i+2]j—7k u b=3i+7k




Kon
WHJIMKATOpa

Nupukarop nocTuxeHus
KOMIETEHIINU

OneHovHbIC CpeACTBA

5. JloOble 3 HEKOMIUIAaHAPHBIX BEKTOpa
MOXHO TIPUHATH 32 0a3UC B MPOCTPAHCTBE
V,. O6pasyror s 0a3uc BEKTOPHI
a=(L-12), b=(-11-2), c=(0:131)?

6. Haiftu BekTOp X, NEpHEHAUKYISPHBIA
BekTopam a=(23-1) u b=(-23) u
YAOBIETBOPSIIOLIUI YCIIOBUIO

x(2i-j+k)=-6.

7. JlaHpl ~ 1OBe  CMEXKHBIE  BEPLIMHBI
napannenorpamma A(1;3;-3), B(2,-5,5) u
Touka K (1;1;1) IIEPECEUEHUsI  €T0
JnuaroHayei. Halitv ocTanbHble BEPIIMHBL

8 Hairn  |[a+5b—c)x(3a+c)-(b-a),

eclu (5><5 c=-2.

ITo meme Jlunuu na narockocmu. Ilosepxnocmu
1. TloctpouTh KpHBYIO B IOJIIPHOM CHCTEME

V4
KOOpJIMHAT IO TOYKaM C Iarom A@=-—

12
p=4+2c082¢p.

2. IToctpouTh KpuBBIE. YKa3aTh X (POKYCHI,

AUPCKTPUCHL, ACUMIITOTBI, SKCUCHTPUCUTCT.
X2 y2

a) 2x=y?, 6) —+2—=1,
4 9

3. Hcnonw3ysa mnapajyieabHbId MEPEHOC
CHUCTCMbI KOOpJAUHAT, HOCTPOUTH KPUBLIC

a) x=1-1-vy,

6) 4x*+y*+24x+2y+33=0.

4. HamucaTh KaHOHMYECKOE YpaBHEHHUE
dJUIMIICA, €cli ero Oosbmnas och paBHa 10, a
paccrosiHMe Mexny (Gokycamu paBHO 6.

5. IlocTpouTh MOBEPXHOCTH
a) Z=3-X,
2 2 2
0) XYz
4 16 4

OIIK-8.2

I/ICHOJ'IB?)yeT CIiIcoHaJIbHbIC

Hay4YHBIC 3HaHUS  JUIS
MOBBIIEHUS () PEKTHBHOCTH
MEeIaroru4eCcKomn
JESITEIbHOCTH

Ipumepnvie 3a0anus Ha pewienue 3a0ay u3
npogeccuoHanbHoU 0o1acmu, KOMNIeKCHbLe
3a0anus

1. BbmoJHHATH oOmEpaluu Haa BEKTOPAMU;
yCTaHaBUTh JTUHEHHYIO 3aBHUCHMOCTD
(HE3aBUCHMOCTB) BEKTOPOB; HAUTH KOOPIUHATHI
BEKTOpa B JaHHOM 0a3uce; BBIYUCIUTH
CKaJIIpHOE, BEKTOPHOE, CMeEIIaHHOe
MPOU3BEACHHSI BEKTOPOB U HCIOIB30BaTh ATH
MIPOM3BEICHUS ISl PEIICHMS 3a1a4.




Kon
WHJIMKATOpa

Nupukarop nocTuxeHus
KOMIETEHIINU

OneHovHbIC CpeACTBA

2. CocTaBUTh YpaBHEHUE PSIMOU MO Pa3IMYHbIM
JJIEMEHTAaM, OTIPEICTUTh B3aMMHOE
pacCIONIO0KEHHUE IBYX MPSIMBIX, HAUTH PACCTOSHUE
OT TOYKH JO0 TPSAMOH U PACCTOSHUE MEXKIY
napasuieIbHbIMU MPSIMBIMHU, BBIYHCIIUTE
HaIMpPaBICHHBIA YTOJ MEXKy MPSIMBIMH.

3. CocTaBUTh ypaBHEHUS MIPSMOM U MIJIOCKOCTH IO
Pa3IMYHBIM JJIEMEHTaM; ONpPEACIUTh B3aUMHOE
paCIOJIOKEeHHUE ABYX MPSMBIX, ABYX IMJIOCKOCTEH,
NMpsSAMOM M TUIOCKOCTH; HAWTH pPacCTOSHUE OT
TOYKA JO0 TUJIOCKOCTH M PACCTOSTHUE MEXK]IY
MapajuieIbHBIMA ~ TUIOCKOCTSIMH;  BBIYHMCIIUTH
BEIIMYUHY yIJIa MEXIY MPSMBIMU, INIOCKOCTSIMU,
MPSIMOM U TIOCKOCTBIO.

4. OnpenenuTb BUJ MOBEPXHOCTH BTOPOTO
Nnopsiika MO €€ KaHOHUYECKOMY YpPaBHEHHUIO,
COCTaBHTh KAaHOHHUYECKHUE ypaBHEHUS
IOBEPXHOCTEN BTOPOr0 MOPSIKA, UCIOIb30BAThH
METOJ CEUYCHUU JUIsl TTOCTPOCHUSI TTOBEPXHOCTEN
BTOPOTO TMOpPSJKA B MPSIMOYTOJBHOM CHCTEME
KOOpAWHAT.

Iloozomoeka K neoazozuueckoi
OesIMenbHOCIU:

- pa3paboTtath ¢pparMeHT ypoKa-Tpe3eHTAIUH 110
TEME ...

- IOCTPOUTH MOJIENIb MHOTOTPAHHHKA. ..

- C TIOMONBI TPHUKIATHBIX  MPOTrpamMm
MPOJAEMOHCTPUPOBATH IBUKEHUE HA MIJIOCKOCTH,

- IOCTPOUTH CEUCHHE TeIa
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Bonpocs! k 3k3amMeny
Bexropsl. CiokeHre 1 BEIUUTaHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha YUCIIO.
JIuHelHas 3aBUCUMOCTb BEKTOPOB. ba3uc cuCTEMBI BEKTOPOB.
Koopaunats! BekTOpa B JaHHOM 0Oasuce.
Jlenenue oTpe3Kka B JaHHOM OTHOILECHHH.
CkanspHOE MPOU3BEIECHUE BEKTOPOB.
BexropHoe npou3BeIcHUE BEKTOPOB. Y CIIOBUE KOJUIMHEAPHOCTH.
CBoiiCTBa BEKTOPHOTO MTPOU3BEACHHUS BEKTOPOB.
CMelaHHOE IPOU3BEIEHNE BEKTOPOB.
CBolicTBa CMENIAHHOTO TPOU3BEICHUSI BEKTOPOB. Y CIOBUE KOMIUIAHAPHOCTH.
BeIpaskeHne BEKTOPHOIO IPOU3BEACHUS YepeE3 KOOPANHATHI BEKTOPOB.
BoIpaxkeHue cMelaHHOro Npor3BeEHUS Yepe3 KOOPAMHATHI BEKTOPOB.
[pocreiimme 3amaun B KOOpAMHATAX: TUIOIIAAb TPEYTOJIbHIKA, 00BEM TETpadpa.
CriocoOblI 3aaHus TPSIMOM Ha MIIOCKOCTH.
VYpaBHEHHE IEPBOI CTEIIEHN OTHOCUTENIBHO X, Y KaK ypaBHEHHUE IPSAMOU.
Oco6eHHOCTH pacOI0KEHHS IPIMOI OTHOCUTEIHLHO CUCTEMbI KOOPJIMHAT HA TJIOCKOCTH.

B3aumHoe pacnosoxeHue AByX IpsIMbIX Ha MI0CKOCTU. [Iydok mpsmBbIX.
VYron Mexay npsMbIMU Ha TIJIOCKOCTHU. Y CJIOBHE NEPIEHIUKYISIPHOCTH IPSIMBIX.

PaccrosiHue ot Touku 10 mpsMoid. ['eoMeTpruyecKuii CMbICI 3HaKa TpeXwieHa ax+by+c.

Crioco0bl 3a1aHus MIOCKOCTH.

YpaBHeHHE MTepBOI CTEMIEHN OTHOCUTENIBHO X, Y, Z KaK YpaBHCHHE IJIOCKOCTH.
B3anMHOe paconoxeHue IByx miockocten. [lydok rmmockocTen.
Oco0eHHOCTH PACTION0KEHUS INTOCKOCTH OTHOCUTENIBHO CHUCTEMBI KOOpHHAT.

PaccrosiHie OT TOYKH JI0 IUIOCKOCTH. ['€OMeTpHYECK i CMBICI 3HaKa MHOTOWIEHa aX + by +cz+d .

Yron Mexay IMIOCKOCTSIMMU. Y CII0BUE NEPIEHAUKYIIPHOCTH IIJIOCKOCTEH.
CriocoOblI 3a1aHMs IPSIMON B TPOCTPAHCTBE.

B3aumHoe pacnosnoxeHue AByX IpsIMbIX B IPOCTPAHCTBE.

B3anMmHoOe pacronoxeHue npsiMor U MIOCKOCTH.

Yroa Mexay NpsAMbIMU B IIPOCTPAHCTBE. YTOJI MEKY IIPAMOM U INIOCKOCTBIO.
Onnunc.

lNunep6ona.

[Tapabomna.

[loBepxHOCTH BpalieHUsI.

OIUTAIICOUI.

[M'unepOononapt.

[TapaGomounmapr.

Konyc Broporo nopsaka.

Hununapudeckue noBepxHOCTU. LIMIMHAPEI BTOPOro MopsaKa.
[Toctpoenue n3o0pakeHrs MOBEPXHOCTH BTOPOTo MOPSAKA M0 €€ KAHOHUYECKOMY YPaBHEHHUIO.
Kanonnueckue ypaBHEHMs IOBEPXHOCTEN BTOPOIO NOPSAIKA.

Metox ceuenuii.

Hununapuyeckue 1 KOHUYECKHE TIOBEPXHOCTH.

IloBepxHOCTH BpallEeHUS.

[psmonuHeiiHbIe 00pa3yolIre MOBEPXHOCTEH BTOPOrO MOPsIIKA
CBoiicTBa IIEHTPAIBbHOTO IPOEKTUPOBAHUS QUTYD

Onpenenenrie NpOEKTUBHOTO IPOCTPAHCTBA

Mogenu npoeKTUBHON IJIOCKOCTH



47. IlpuHuun ABOWCTBEHHOCTH U Teopema Jle3apra

48. I'pymma mpoeKTUBHBIX MPeoOpa30oBaHMI

49. TIpuMmeHeHne MPOEKTUBHOM T'€OMETPUH K PELICHUIO 3a/1a4

50. OcHOBHBIC METO/IBI PEIICHHS 3aa4 Ha TOCTPOSHUE

51. MapannenbHOe MPOSKTUPOBAHKE U €TI0 CBOMCTBA

52. N300paskeHne MI0CKUX U TPOCTPAHCTBEHHBIX (PUTYP B MapauIeTbHON MPOCKITHH

53. AKCOHOMETpHUS

54. TloHbBIE ¥ HETTOTHBIC U300PAKCHUS

95. MeTpuueckue 1 TONoJ0THYECKUE TPOCTPAHCTBA

56. 'omeomopu3mMbI

57. MHoroobpaszus

58. Teopema Dilnepa s MHOrorpaHHukoB. Kiaccudukaius TOMONOTMYECKH IPaBHIIbHBIX
MHOTOTPaHHUKOB

0) ITopsinok npoBeaeHHs MPOMEKYTOYHOM ATTECTALINH, IOKA3aTeIM U KPUTEPUH OLlCHUBAHUSA:

[IpomexyTouHas arrectanus o IucuuIIuHe «['eomMeTpus» BKIIOYAET TEOPETUYECKHE BOIPOCHI,
MO3BOJISIOIIME OLEHUTh YPOBEHb YCBOCHHS OOYYalOIIMMUCS 3HAHUM, W MpaKkTUYECKHE 3a/JaHus,
BBISBJISIIOLIHME CTETIEHb CPOPMUPOBAHHOCTH YMEHUH U BIIaJICHUM, TPOBOAUTCS B pOpME dK3aMeHa.

DK3aMeH M0 JUCHUILTAHE TPOBOJUTCS MO pe3ybTaTaM OTBETa Ha OMIIET ¢ OIIPOCOM B YCTHOM hopme
T10 3Taram BbITIOJTHEHHUS.

IToka3aTesm M KpUTEPHHU OLIECHUBAHUSA IK3aMeHa:
— Ha OIEHKY «OTJu4YHO» (5 OamioB) — oOydvaromuiics JIeMOHCTPUPYET BBICOKHM YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHILUH, BCECTOPOHHEE, CHUCTEMATHYECKOE U TIJIyOOKOe 3HaHUE Y4eOHOro
Marepuaia, CBOOOJHO BBIONHSET MPaKTHUYECKUE 3aJaHusl, CBOOOIHO ONEpUPYET 3HAHUSAMHU, YMEHHIMHU,
MPUMEHSET UX B CUTYaLHIX HOBBIIIEHHOHN CII0)KHOCTH.
— Ha OLIEHKY «X0po1io» (4 Oamna) — oOyyaromuiics 1eMOHCTPUPYET CPEAHUN yPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: OCHOBHBIE 3HAaHMS, YMEHMS OCBOEHBI, HO JOINYCKAlOTCS HE3HAYUTEIbHBIE OIIMOKH,
HETOYHOCTH, 3aTPYJHEHHs NPU AHAJUTHUECKUX OINEpalUix, MepeHoce 3HAaHUI M yMEHHil Ha HOBBIE,
HECTaHJapTHbIE CUTYyAINH.
— Ha OIEHKY «YIOBJIETBOPHTEJbLHO» (3 0amia) — oOydJaromuiicss 1EMOHCTPUPYET MOPOTOBbI YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHLIMI: B XOJI€ KOHTPOJIbHBIX MEPOIPHUSATUN JIOMYCKAIOTCA OIIMOKH,
MIPOSIBIISIETCS] OTCYTCTBUE OT/ICIBbHBIX 3HAaHUH, YMEHUH, HABBIKOB, 00YYarOIIUIICS NCTIBITHIBACT 3HAUNTEIbHbIC
3aTpyAHEHUS] TIPU ONIEPUPOBAHUU 3HAHUSIMH U YMEHUSMH ITPH UX MEPEHOCE HAa HOBBIE CUTYaIHUH.
— Ha OLICHKY «HEeYI0BJEeTBOPUTENLHO» (2 Oamia) — oOyuaromuiics 1eMoHCTpUpyeT 3Hanus He 6onee 20%
TEOPETHUECKOT0 MaTepuaa, JOMyCKaeT CYIECTBEHHbIE OIIMOKH, HE MOXET M0Ka3aTh UHTEUIEKTyallbHbIe
HaBbIKU PELLEHUS IPOCTHIX 3a]1a4.
— Ha OLEHKY «HeyJ0BJeTBOpPUTeJbHO» (1 6amn) — oOydaronmiics He MOXKET 1OKa3aTh 3HAHUS HAa YPOBHE
BOCHPOU3BE/IEHUS U O0BSICHEHUSI MH(OPMALINH, HE MOXKET MOKa3aTh MHTEJUIEKTYaIbHbIC HABbIKU PEILCHUs
IIPOCTHIX 3aJad.



