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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma ydae6HOrO Kypca «I'eomerpusi» 6a30BOT0 ypOBHS AJIsi 00YyUYaAIOIIMXCS
10 —11 xmaccoB pa3paborana Ha ocHOBe DeneparbHOrO rocyAapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa cpenHero oduiero oOpa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBISEMBIX K MaTeMaTH4eCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUSL.
PeaJ'II/I?;aHI/I?I mporpaMmal oOecrieunBaeT OBJIaJICHUEC KIIIOYEBBIMH KOMIICTCHIIUSAMMU,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJIO0CTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBbHOI'O PA3BUTHA JINMYHOCTHU 06yqa101up1xcs[.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3YJIbTaTOB
0OyUYeHUsI TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PAa3BUTHs 00ydJaromuxcs, (GpopMupoBaHUs
(YHKIIMOHATEHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3yYCHHs JPYrUX Y4eOHBIX JIMCIIHILIAH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUN O CYINIHOCTH W TIPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIICHUH PEATbHOTO W HJICATLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAYKOW SIBJIEHWU M MPOIECCOB PEAaJTbHOr0 MUPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
crocoOCTBYeT (OPMHPOBAHUIO HAYYHOTO MHPOBO33PCHUS YYAIIUXCS, a TaKKe KadecTB
MBIIIUICHUS, HEOOXOUMBIX JUIS afalTal[id B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOM HANpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIICHHE, (HOpPMUPYEMOE TMpPH H3YYCHUH OOYYAIOIIMMHCS TOHSTHIHBIX
OCHOB TEOMETPUM M TOCTPOCHUH IICTIOYKU JIOTUYECKUX YTBEPXKICHHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEJICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWW 3aJlad eCTECTBCHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHrne OpUeHTUPOBATHCS B TIPOCTPAHCTBE MI'PACT CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX
JeSTeNbHOCTH YeoBeka. OpHeHTaIMs YeJIOBeKa BO BPEMEHU M IIPOCTPAHCTBE — HEOO0XO0IUMOE
YCJIOBHE €r0 COI[HAILHOTO OBITHS, (hopMa OTPaXKEHHS OKPYKAIOIIET0 MUPA, YCIOBUE YCIICITHOTO
MO3HAHUS u AKTHBHOTO npeoOpa3oBaHus JICUCTBUTEIILHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMU 00pa3amMu 0ObEMHSET pa3Hble BUIbI YYCOHOU U TPYIOBOW NESITEIBHOCTH,
SBIISICTCSI OJHUM H3 MNPO(ECCHOHATBLHO BAXKHBIX KAYeCTB, MOJTOMY aKTyajdbHa 3ajada
(dbopMupoBaHHs y 00YYaIOIIMXCS TPOCTPAHCTBEHHOTO MBIIICHHS KaK pa3HOBUIHOCTH 00pa3HOTroO
MBIIIUICHUS] — CYIIECTBEHHOTO KOMIIOHEHTA B TIOJTOTOBKE K MPAKTUYECKOH NESITEIBHOCTH TIO
MHOTHUM HAaIPaBJICHHSIM.

Lenp ocBoeHus mporpaMMel yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypoBHE 00yUeHUs
— oOmeoOpa3oBarenbHOEe U OOMIEKYIHTYPHOE pPa3BUTHE OOyYaromMXcs udepe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJb30BAHUS CUCTEMATUYCCKUX T'€OMETPUYCCKUX 3HAHUHN U
NeUCTBUM, crienn(UIHBIX TEOMETPUU, BOZMOKHOCTH YCIIEIIIHOTO MPOIOIKEHHUS 00pa30BaHUs IO
CMEIUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM T'€OMETPHUH.



[Iporpamma o reomeTpun Ha 6a30BOM YPOBHE NpeIHa3HAuUEHA sl 00yJaroIuXCcsl CpeTHeH
IIKOJIbI, HE WCIBITHIBABIINX 3HAYMTENBHBIX 3aTPyAHEHUH Ha YpPOBHE OCHOBHOTO OOIIEro
obpazoBanus. Takum oOpa3om, oOygaromuecss Ha 0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOIIUE
MaTeMaTU4YeCKUe YMEHHs, CBSI3aHHBIE CO CIEIM(UKON TeOMEeTprH U HeOOXOAUMBIE IS )KU3HU B
coBpeMeHHOM ofmiecTBe. Kpome 3TOoro, OHM MMEIOT BO3MOXKHOCTh M3YYHTHh TEOMETPHIO OoJiee
riyOOKO, €Clii B JajbHEWIIEM BO3HHKHET HEOOXOJWMOCTh B T€OMETPUYECKHUX 3HAHUAX B
npoheccCHOHATFHON IS TEILHOCTH.

JlocTIbKeHHe el OCBOCHUS MPOrpaMMBbl 00ECTICUNBACTCS PELIICHUEM COOTBETCTBYIOIIUX
3ajna4. [IpuopureTHsiMU 3a1a4uamMu 0cBOeHUS Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHE B 10—11
KJ1accax sIBIISFOTCS:

e (opMupOBaHHE NPEACTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KYIBTYpHl H

0CO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIIMM MHPOM;
e (dopMupOBaHHWE TIPEACTABICHUS O MHOTOTPAaHHMKAX M TellaX BpAIICHUS Kak o
BOXHEHWIINX MAaTEMaTHYECKHX MOJEISIX, MMO3BOJISIONIMX OMKMCHIBATh U M3y4aTh pa3HbIC
SIBIICHHS OKPYKAIOIIETO MUPA;

e (opMupOBaHHE YMEHHUS pacllO3HABaTh HA UYEPTEkKaX, MOJCISAX M B PEaTbHOM MHpE
MHOTOTPaHHUKH H TeJla BPAIICHUS;

e OBJAJCHHE METOJAaMH pEUIeHHs 3aJad Ha TIOCTPOCHHS Ha HW300paKCHHIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE yMEHHs OTEPUPOBATH OCHOBHBIMH IOHSTHSMH O MHOTOTPAaHHHUKAX U
TeJlaX BPaIeHHsI 1 UX OCHOBHBIMH CBOIICTBaMU;

® OBJIAJICHUE ANTOPUTMAMU PELICHUS OCHOBHBIX THIIOB 3ajay; (OpMHUpPOBAHUE YMEHUS
IIPOBOJIUTh ~ HECJIOKHBIE  JOKa3aTeJIbHbIE  pPAcCY)KJICHHMsT B  XOJA€  peEIICHUs
CTEPEOMETPUYECKHUX 3a]1a4 U 33/1a4 ¢ IPAKTUYECKUM COJIEPKAHUEM;

® Da3BUTHE MHTEIUIEKTYallbHBIX M TBOPYECKHX CIIOCOOHOCTEH  oOydarommxcs,
MI03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUH, KPUTHYHOCTH MBIIIJICHUS;

e (opMupoBaHHe (QYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: yMEHHE
pacro3HaBaTh MPOSBJICHUS T€OMETPUUECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYalMsIX U IPU H3YYEHUM JPYTUX Y4eOHBIX IMPEIMETOB,
IIPOSIBICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYyIMpOBaTh HX Ha A3bIKE
Ir€OMETpPUM U  CO3/1aBaTh TI'€OMETPUUYECKHE MOJENH, IMPUMEHITh OCBOEHHBIN
reOMETPUYECKUN ammapar /s pelleHus [PaKTUKO-OPHUEHTHUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATh U OLICHUBATH MOTy4YEHHbIE PE3yIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTHIO MPOIPaMMBbI SIBJISIETCS BKIIIOUEHHE B KypC CTEPEOMETPUH B
Hayajle ero U3y4eHus 3ajad, pellaeéMblX Ha YPOBHE MHTYUTUBHOIO IO3HAHMSI, U ONPEIeIE HHBIM
o0Opa3oM opraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOIO M
IIPOCTPAHCTBEHHOTO  MBILUICHUS, CTUMYJIUPYET MPOTEKaHHWE HHTYUTUBHBIX IPOLIECCOB,
MOTHBHPYET K JalbHEHIIEMY U3y4EHHIO MTPeIMETa.

[Ipennmourenne oOTHAETCs HArISAHO-KOHCTPYKTHUBHOMY METOJy OOyueHHs, TO ecTb
TEOpeTHUYECKHE 3HAHHWS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOMN
NeaTenbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPE/ICTABIICHUH Y yyallluXxcs B Kypce CTepeoMeTpun
IIPOBOJIUTCS 3a CUET pelleHHs 3aJad Ha CO3JaHMe NPOCTPAaHCTBEHHBIX O0pa3oB M 3ajJay Ha
ONEepHpPOBAaHUE IMPOCTPAHCTBEHHBIMU OOpa3amu. Co3manue obOpa3a MPOBOJUTCS C OMOPOIl Ha
HarJsIHOCTh, a ONIEpUPOBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHHS OT HAIJISTHOCTH, MBICIEHHOTO
M3MEHEHHSI €r0 UCXOHOTO COAEPIKaHusl.



OcHoBHBIE cojepkaTenbHble JuHUM Kypca «['eomerpunm» B 10-11 kiaccax:
«MHororpaHHuKn», «lIpsmMble U IIIOCKOCTH B MPOCTpAaHCTBEY, «Tena Bpamenus», «BeKTopsl 1
KOOpPJMHATHI B IPOCTpaHCTBE». POpMHUpPOBaHHE JOTMYECKUX YMEHUN paclpeessieTcsl He TOJIbKO
[0 COJAEP)KATEIBbHBIM JIMHUSM, HO W IO TojAaM OOy4YeHHMS Ha YPOBHE CpEIHEro oomiero
oOpa3oBaHusl.

Conepxxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpaMMmsl, pacpeAeIEHHBIM 10 TOaM 00yYeHHS, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBJIQJICHUE TEOMETPUYECKHUMH  TOHATHUSMH WM HaBBIKAMH  OCYILIECTBIISIIOCH
[IOCJIEIOBATENIbHO U IIOCTYNATENIbHO, C COOJIIOIGHUEM IMPUHLUIA [PEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMSI BKJIIOYAJIUCh B OOLIYIO0 CUCTEMY I€OMETPUYECKUX MPEICTAaBICHUMN 00yJarommxcs,
paciupsis u yrayOnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

Ha u3yuenne reomerpuu oTBOIUTCS 2 yaca B Hezento B 10 kinacce u 1 yac B Heenio B 11
KJIacce, BCEro 3a JBa rojia ooyuenus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsimble U MJIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMasi, TIIOCKOCTbh, MPOCTpaHCcTBO. [loHsITHE
00 aKCHOMaTHYECKOM TOCTPOCHUU CTEPEOMETPHH: AaKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX.

B3anMHOE pacrionokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJUIECIbHbIE U
CKpemnuBammuecs: npsmbie. [lapannenbHOCTh MHPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE:
napajuieJibHbIE TPSIMbIE B TMPOCTPAHCTBE; MAPAICTBHOCTh TPEX NPSIMBIX; MAPAIETBHOCTD
NpSIMOM M TJIOCKOCTH. YTJIBI C COHANPAaBJICHHBIMU CTOPOHAMH; YroJl MEXIy NpPSIMBIMH B
npoctpanctBe.  [lapaienbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuiebHbIX ockocTel. [Ipocretinue mpocTpaHCTBEHHBIE (DUTYPBI HAa TUIOCKOCTH: TETPadp,
KyO, mapaJijiesienumnes; NoCTpOeHUE CEYSHUH.

[lepneHaUKYISIpHOCTE  TPSMONM  HM  TIJIOCKOCTH:  TEPIEHAUKYISPHBIE TPSMBIE B
MPOCTPAHCTBE, TMPSMBbIE TMapajuleIbHble W TEPINEeHIUKYISIPHBIE K IUIOCKOCTH, TPU3HAK
MEePIEHUKYIISIPHOCTH TIPSMOM U TNIOCKOCTH, TEOPEMA O MPSIMOU NMEPIEHANKYIIPHOHN TIIIOCKOCTH.
VYTriael B IPOCTPAHCTBE: YIOJI MEXY NPSIMON U TJIOCKOCTBIO; IBYrPAHHBINA YroJl, TUHEHHBIA YTOJI
nByrpanHoro yria. [leprmeHauKymsip ¥ HaKJIOHHBIC: PACCTOSHHE OT TOYKH JO TUIOCKOCTH,
paccTosTHUE OT MPSAMOU JI0 TIOCKOCTH, MPOEKITHs PUTYPHI Ha MIIOCKOCTh. [leprneHauKyIsipHOCTh
IJIOCKOCTEN: NPHU3HAK IEpPIEHIUKYJISIPHOCTH  JBYX IUIOCKOCTeH. Teopema o0  Tpéx
MEePIEHANKYIIAPaAX.

MHoOrorpaHHMKH

[loHdATHE MHOrOrpaHHHWKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIblE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHUKa. [Ipu3ma: N-yrospHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; TIpsIMasi U HaKJIOHHAs! IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsMOYTOJIbHBIN Napajulesienunes U ero cporcrea. [lupammpa: N-yrosbHas
nupaMuia, TpaHd W OCHOBAaHHE MUpaMH]ibl; OOKOBas U IOJIHAS IMOBEPXHOCTb MHPAMUJIBI;
MpaBUJIbHAsE W YyCEUEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHSATHE MPaBUIBHOTO MHOTOIPAHHMKA; MPaBWIbHAs MPU3Ma U IpaBUIIbHAs
MMpaMuia; MpaBUibHas TPEYroJbHas MUpaMua U NpaBUiIbHBIN TeTpadap; Kyo. [Ipencrasienue o
MIPaBUJIbHBIX MHOTOIPAHHUKAX: OKTa’Ip, NOACKa’Ap U ukocazap. CeyeHus: Npu3Mbl U MUPaMUbL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNeMEHTbl CHMMETPUH B IUpaMUAax, Napajjieenuneax, MpaBuibHbIX MHOTOTPAaHHUKAX.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [Inomans GoxoBoi
MOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSMOM PU3MBI, TUIOIIA/Ib OCHOBAHUIA, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MpsAMOI mpu3Mbl. [Lnomans G0KOBOH MOBEPXHOCTH M MOBEPXHOCTH MPAaBUILHOM
MMpaMUJIbI, TEOpEMa O IIonaau yceu€HHon nupamuabl. [lonstue 06 o0bEme. O0bEM THUpaMUIbL,
MIPU3MBI.

[TogoGubie Tenma B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAAIMU TOBEPXHOCTEH,
o0bEMamMu MOJOOHBIX TETI.

11 KJIACC



Tena Bpaumenust

HunuHapuyeckas NOBEPXHOCTh, O00pa3yloIMe LUIMHAPUYECKONM IOBEPXHOCTH, OCh
HWIMHAPUYECKOH noBepxHOCTH. LlumuHap: ocHOBaHUs 1 OOKOBAas MOBEPXHOCTH, 0Opasyomas u
OCb; IJIOLIAb OOKOBOW U MOJHOW NOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pasyrolue KOHMYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHHUYeckol mnoBepxHocTu. KoHyc: ocHOBaHMe M BepuIMHA, oOpasyrolias M OCh; IUIOIIAIb
OOKOBOW W TOJHON TOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylolle W BBHICOTA; OCHOBAHUS U
OOKOBasI IOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUaMeTp; IUIOMIATh IMOBEPXHOCTH cdeprl. B3ammuoe
pacnoJiokeHue cepsl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomanb chepsl.

N300paxkenue Ten BpalleHus Ha III0CKOCTU. Pa3BépTka LMIuHApa U KOHyca.

KOM6I/IHaIII/II/I TCJI Bpall€HHUA W MHOTI'OIpaHHUKOB. MHOFOFpaHHI/IK, ONMCAHHBIN OKOJIO
cdepsr; cepa, BoucaHHasE B MHOTOTPaHHUK, WM TEJIO BPAILICHMUS.

[Tonsatue 06 oO0béMe. OcHOBHBIE CBOiicTBa 00BEMOB Teln. Teopema 00 00bEMeE
MPSIMOYTOJIBHOTO MapaieNienunena u ciaeacTsus u3 He€. O0bEéM mumHApa, konyca. O0bEM mapa
Y TJI0MA6 ChEepHI.

[logoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHMS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenns mwmHApa (MapauieIbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUS KOHyca
(mapanyenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTOpbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektop Ha miockocTy U B IpocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaay, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEHCTBUI C BEKTOpaMHU.
[IpsmoyronpHast cucrema KOOpAWHAT B mpocTtpaHcTBe. KoopauHatel BekTopa. [Ipocreitmme
3aJauyd B KOOpAMHATaxX. Yroil Mexay BekTopamu. CKalspHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexXIy HOpSMBIMU U IHIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pElIeHUH TeOMETPUUECKUX 3aa4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarnkay
XapaKTEPU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMHA OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOrO OOIIECTBa, MPEACTABICHUEM O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIIUSIMU U Ha3HAYCHUEM.

IIaTpuoTnyeckoe BOCNUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUNCKOMN IPa’KJaHCKON NIEHTUYHOCTH, YBAXKEHUS K ITPOLIIOMY U
HACTOSIIEMY POCCUHUCKOM MaTeMaTHKH, IIEHHOCTHBIM OTHOIIIEHUEM K JIOCTHKEHHUSM POCCUHUCKHUX
MaTE€MaTUKOB M POCCUHCKON MaTeMaTH4YECKOM IIKOJIbI, K WCIOJb30BAHHUIO 3THX JOCTHKEHUN B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEJCHHS, CBI3aHHOTO C MPAKTUUYECKHUM TPHUMEHEHUEM
JTOCTI)KCHHM HAyKW U JEATEIHbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETO.

JcTeTnYecKoe BOCIIUTAHME:

ACTETUYECKMM  OTHOIIEHHWEM K  MHUpPY, BKIKOYas OCTETUKY  MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, pPEIICHUH, pPaCCYXICHUIH; BOCIPUUMYUBOCTHIO K
MaTEeMaTUYECKUM acleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

dusndeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TPHUMEHSATh MAaTeMAaTHYEeCKHE 3HAHUS B HHTEpecax
3I0POBOT0 M 0Oe30macHOro o0pas3a >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mUTaHWE, COATAHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXa, PeryispHas (punyeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIIICHCTBOBAHUS, MPHU 3aHATHUSX CIHOPTUBHO-030POBUTEIHHON
JIeSITeILHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOUS; MHTEPECOM K Pa3IHUYHBIM
chepam npodecCHOHATILHON JIEATEIbHOCTH, CBSI3aHHBIM C MAaTEeMAaTHUKONW M €€ MPHIIOKCHHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
camMo00pa30BaHUIO HA TPOTSKEHUU BCEH ’KU3HU; TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEILICHUH
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HallPaBJIEHHOCTH.

IKo0JI0rn4ecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpelibl, OCO3HAHUEM
rII00ambHOTO  XapakTepa  JKOJOTHUYECKUX MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3ajad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUPOBaHUS
MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCJIECTBUMN JUIsl OKPY)KAIOIIEH Cpebl.

IleHHOCTH HAYYHOI'O NO3HAHHUA:



Cc(pOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YEJIOBEYECKOM NEATEIIbHOCTH, TANOB €€ PAa3sBUTHA M 3HAYUMOCTH Ui Pa3BUTHs LIMBUIM3ALINY;
OBJIAJICHUEM S3BIKOM MAaTEMAaTUKHU U MATEMATUYECKOM KyJIbTYPOU KaK CPEACTBOM ITO3HAHMS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHIMBUyaJIbHO
U B IpyIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MPOrPaMMBI yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMYU, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomams ¢ ungopmayueti).

ba3oBble joruyeckue aeiicTBus:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOMICHUH MEKIY MOHITHIMH, (HOPMYIHPOBATH OMPEICICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPUHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYKJIEHUS: YTBEPAUTEIbHbIE U
OoTpuLaTeNbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPKACHUSX; Npe/iaraTh KPUTEPUU [UIS BBISABIICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TMPOTHBHOIO), BBICTpaBaTh AapPryMEHTAlUIO, MPHUBOJUTH HPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BbIOMpaTh croco® perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciieoBaTe/ibCKue 1eHCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSATENHHO CIUIAHUPOBAHHBIM DKCIIEPUMEHT, HCCIEJOBAaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oOBbeKTa, SBIEHHS, Mpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SBICHUSMU, TPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaMm
MPOBENEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJy4YEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUINTH HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JUIsI OTBETa Ha BOMPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpPOBaTh HMH(POPMALMIO, TPEACTaBIATE €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAAEKHOCTh HH(OPMAIMM IO CaMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposaHHocms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJIECHUS B COOTBETCTBUU C YCIOBUAMHU U LIETAMU
oOLIeHMs; SCHO, TOYHO, I'PaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MMACbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS IO X0y PEIICHUs 3a/1a4yi, KOMMEHTHUPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 00CYX/IEHHs 3a1aBaTh BOIIPOCHI MO CYLIECTBY OOCYXAaeMOM TeMBbI, TPOOIIEMBI,
pelraeMon 3a1a4u, BbICKA3bIBATh UJCH, HALICIICHHBIE HA TIOUCK PEILECHUS; COTIOCTABIIATh
CBOM CYXKJICHUS C CYXKAECHUSAMH JIPYTUX YYaCTHUKOB JHajIora, OOHapyXKUBaTh pa3inyue
U CXOJICTBO TMO3ULMH; B KOPPEKTHOH (opMme (opmynupoBaTh pa3HOIVIACHS, CBOM
BO3PaXKCHMS;

IIPENCTABIIATh PE3YJIbTAaThl PELICHUS 3a1a4u, SKCIICPUMEHTA, UCCIEA0BAHNA, IIPOEKTA;
CaMOCTOSTEJIBHO BBIOMpaTh (popMaT BBICTYIJIEHHA C y4ETOM 3a/ad IpPE3eHTAlUU U
0COOEHHOCTEH ayJUTOPUH.

CoTpyaHunyecTBo:

MMOHUMATh U UCTIOJIH30BATh IPEUMYIIECTBA KOMAaHTHOW M MHUBHUIyaIbHON pabOTHI IpH
pemeHny y4eOHBIX 3a/1a4; TPUHUMATh 11eJIb COBMECTHOH JESITeIbHOCTH, TUIAHUPOBATh
OpraHu3aIlii0 COBMECTHOM paboThl, paclpenesiiaTh BHIbBI padoT, IOTOBAPHBATHC,
00CyX1aTh MPOLIECC U Pe3yJIbTAT pabOThI; 0000IIATh MHEHHSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYNMNOBBIX (hopMax padoThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M UHBIC); BBITIOJIHSITH CBOKO YaCTh paOOThI M KOOPJAUHUPOBATH CBOM JICHCTBUS
C APYrMMH YWICHaMU KOMaH/Ibl; OIICHUBATh KAY€CTBO CBOETO BKJIA/a B OOIIUI MPOIYKT
0 KpUTEPUsM, c(HOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

3) Vuusepcanvnoie pecynamuenvle oeticmaus, obecneuusarom Gopmuposanue CMoiCilo8bix

YCMAaHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33aJJauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBaTh BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJIb:

BJaJIcTh HAaBBIKAMU I103HABATEIbHOM pC(I)HGKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX
JENCTBUH U MBICIMTEIIbHBIX nmponeccoB, MHUX pe3ylabTaTOB; BJIAACTH criocobamu



CaMOIIPOBEPKHM, CaMOKOHTPOJI IMpOLEecCa M Pe3ysbTaTa PELICHUs MaTeMaTHUYeCKOU
3a/1a4u;

® [PEIBUJAETH TPYAHOCTH, KOTOPBHIE MOTYT BO3HHMKHYTH IIPH PELICHUH 3a]a4H, BHOCUTH
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWICHHBIX
OIMOO0K, BBISBICHHBIX TPYJHOCTEH;

® OLEHMBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH MPUUUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3yIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLEHKY PUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OmnepupoBaTh MOHATUSMH: TOUKA, IPSAMasi, MJIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEICTBHS U3 HUX NPU PEIICHHH T€OMETPHUYECKIX
3azad.

OnepupoBaTh TOHSATHAMHU: MAPAVIENBHOCTh W MEPIECHAUKYISPHOCTh TPSMBIX |
IIJIOCKOCTEM.

Knaccuguimpoars B3auMHOE pacroio’KeHUe MPSAMBIX U TUIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTb TOHSTUSMU: JBYTpaHHBIM Yroj, TpaHU JABYIpPaHHOTO Yyria, pedpo
JBYTPAHHOTO yIJIa; TUHEHHBINA yroJl ABYTPaHHOTO yriia; TpaJdycHasl Mepa ABYIPaHHOTO yrIiia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIH M HEBBIMYKJIbIH MHOTOTPaHHUK,
3JIEMEHThl MHOTOTPaHHHUKA, TPABIIIbHBII MHOTOTpaHHHUK.

PacrioznaBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHpaMuja; Mpu3Ma, MPSIMOYTOIbHBIN
napajuiesienumne, Kyo).

KnaccudummupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHUS Ui KjacCHU(UKAIIUU
(BBIMMyKJIbIE M HEBBINYKIbIE MHOTOTPAHHUKHU; TPaBUJIbHbIE MHOTOTPAHHUKHU; MpSMbIE U
HAKJIOHHBIE TPU3MBI, TapaJljIesICUIe bl ).

OnepupoBaTh MOHATUSAMU: CEKYIIasl MIIOCKOCTb, CEYeHHE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIMITBI TOCTPOCHUS CEUEHUH, UCTIOIb3Ysl METO/I CIIEIOB.

Crpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJIHATH (BBIHOCHBIE) MJIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemath 3a1aun Ha HAXOXKJCHHE TEOMETPUUECKUX BETUYHH 10 00pa3iiaM Uil aaropuTMam,
MIPUMEHSST U3BECTHbIE AHAIUTUYECKHUE METOJbI MPU PEIICHUU CTAaHAAPTHBIX MaTEeMaTHYEeCKHUX
3a/la4 Ha BBIYMCICHUE PACCTOSHUNA MEXAY IBYMS TOUKAMHU, OT TOUKU JO MPSIMON, OT TOYKU O
TJIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMUCS TPSIMBIMHU.

Pemath 3a1aun Ha HAXOXKJICHHE TEOMETPUUECKUX BETUYHH [0 00pa3iiaM Uil aaropuTMam,
MIPUMEHSST U3BECTHhIE AaHAIUTUYECKHE METOJBI MPHU PEIICHUH CTAaHAAPTHBIX MaTEeMaTHYECKHUX
3alad Ha BBIUMCJICHHUE YIJIOB MEXIy CKPEUIMBAIOIIUMUCA MPSAMBIMU, MEXAYy NPAMOU U
MJIOCKOCTBIO, MEXTY MIOCKOCTSMU, ABYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMuia) ¢
pUMEHEeHHEeM (GOPMYJT; BBIYUCIISITh COOTHOIIEHUS MEKTY MJIOLIAIIMU TIOBEPXHOCTEH, 00bEMamMu
110/100HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSAMU: CHUMMETPUS B TPOCTPAHCTBE; ILEHTP, OChb M IUIOCKOCTh
CUMMETPHHU; IEHTP, OChb U MIIOCKOCTh CUMMETPHUH (DUTYPHI.



W3BnekaTh, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEKaX U PUCYHKaX.

[IpumensTh reoMeTpuueckue (akTbl JUISI PEHICHHS CTEPEOMETPHYECKUX — 3aiad,
npearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKALIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUCCKUX 3a7ay.

[IpuBoauTe mHpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHﬂTB IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIU3UPOBATH PCAJIbHBIC CHUTyallUU U
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTn4dycCKn
chopMyIMPOBAaHHON MPOOJIEMBbI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMH Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJIEIH C HCIOJb30BAaHUEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aJIre6pr; peliaTb NPAKTHYCCKUEC 3aaa4u, CBA3AaHHBIC C HAXOXKACHUCM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh NOHITUSIMU: IIMIIMHIPUYECKAs IOBEPXHOCTb, 00pa3yIOLIUe HUINHAPHIECKON
MOBEPXHOCTH; IMJIMHJP; KOHUYECKasi MOBEPXHOCTh, 00pa3ylonie KOHUYECKOH MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEpPXHOCTb.

Pacno3naBate Tena Bpamenust (MWJIMHIP, KOHYC, cdepa U map).

OOBACHATBH CITOCOOBI TIOJTYICHHUSI TEJT BPAIICHHUS.

KnaccuduimmpoBaTs B3anMHOE pacmnosiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOI CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA CETMEHTA;
IapOBOM CJI0¥, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Boruncnsate 00bEMBI U TUIONIAM MOBEPXHOCTEH TeN BpalllEHUsl, TEOMETPUUECKUX Tell C
pUMeHEeHHeM (HOopMYyIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHMK, BIUCAHHBIA B cdepy M OMHCAHHBIM OKOJIO
cdepsl; cdepa, BUcaHHAS B MHOTOTPAHHUK UJTU TEJIO0 BPAIICHHUS.

BbIyncnsaTe COOTHOLICHUS MEKIY TUIOMIAIIMU TOBEPXHOCTEN 1 00bEMaMU NOTIOOHBIX Tell.

N3o00paxkate u3ydaemble (UIYpbl OT PYKM U C NPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BrInosiHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (QUTYp: BUA
CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPEeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHUEM BEKTOP B IPOCTPAHCTBE.

BrInonHATE A€WCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha YHUCT0, OOBSICHATH, KAKUMU CBOMCTBAMU OHM 00JIa/1a10T.

[IpumeHsTh MpaBUiIoO Mapauienenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYINb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, yroll MEKIY BEKTOpPAMH, CKaJIspHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB UM MPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOJl MEXKIY BEKTOPaMHU,
CKaJSIpHOE TIPOU3BEICHIE, PACKIIABIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.



3aaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOU CHCTEME KOO/ IMHAT.

[IpumensTh reoMeTpuueckue (akTbl JUISL PEHICHHS CTEPEOMETPHUYECKUX — 3aiad,
npearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3a/laHbl B SIBHOU
dopme.

Pemratn HpOCTeﬁHIHe reOMETPHUUICCKUC 3aa4u Ha NPUMCHCHHUEC BECKTOPHO-KOOPAWHATHOTO
MeTo/1a.

Pemratn 3aJa4u Ha JOKa3aTCJIbCTBO MATEMATHYCCKUX OTHOILICHUHA WU HaXO0XICHHUC
rCOMETPHUICCKUX BCIHUYHH I10 06pa311aM WKW aJirOpyuTMam, MpUMCHASA W3BCCTHBIC MCTOABI IIPU
PEIICHNU CTAHAAPTHBIX MATEMATHUYCCKUX 3a/1a4.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKALlHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTe mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpHMCHfITb IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIbHBIC CUTyallUd U
MIPHUMCHSATH HU3YYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTn4dycCKn
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
HCCIIEIOBATh MOCTPOCHHBIE MOJENIN C HCIOJh30BAHUEM T€OMETPHUYCCKHX TOHATHH U TEOPEM,
arrapara aﬂre6p51; pemaTh NPpaKTHYCCKHUE 3aaa9u, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUICCKUX
BCIIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoiasbubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 B 1
BEAICHHE B CTEPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
[IpsiMbIe M TIIOCKOCTH B MPOCTPAHCTBE. bubnuoreka [IOK
2 . 12 1
[MapamienbHOCTh MPSIMBIX U TUIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IIOCKOCTEH https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 VYTiel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTpAHHIH https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
6 O6bé 9 1
EMEL MEOTOTPAHRHHEOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI 4 1 Bubmiorexa LIOK
P ' P r https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME
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11 KVIACC

Kosaun4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [IOK
1 T 12
eI BpAtieHi https://m.edso0.ru/1c209e37
2 OOBEMEBI TET 5 1 bubmotera [JOK
https://m.edso0.ru/1c209e37
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 l:gfg;;f;igﬁﬁc 209637
4 [ToBTOpEeHue, 06o0IICHNE, 7 1 bu6moreka [IOK
cUcTeEMAaTH3alus 3HaHUH https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTpancTBo. [IpaBuna
1 M300pakeHUsT HAa PUCYHKAX: 1 bubmmorexa [JOK
P pHeyH . https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeNHbI OTpe3Ka
[TonsTusa: nepecekaronecs
2 IUIOCKOCTH, TIEPECEKAFOIIINECS 1 bubmmorexa [OK
> 11°P https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ IJIOCKOCTh
[TonsiTHs: nepecekaroniuecs
bu6mmoreka [JOK
3 IIJIOCKOCTH, TIEPECEKAIOITUECS 1
https://m.edsoo.ru/db685e73
npsiMasi ¥ IJIOCKOCTh
3HaKOMCTBO C MHOTOI'PaHHUKAMU,

4 M300pakeHue MHOTOTPaHHUKOB Ha 1 bubnnoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
yepTexax
HavanbsHbie cBenenus o kyoe u

i bubnmuoreka [JOK

5 MUpamMuie, uX pa3BEPTKU U MOJICTH. 1

CeueHns MHOTOT'paHHUKOB

https://m.edsoo.ru/b30dff38
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HavanbsHbie cBeieHus o0 Kyoe u

6 nupamMu/ie, X pa3BEPTKU U MOJICIH. Bubmmorexa LIOK
CeHen s MHOTOTPAHHIKOB https://m.edsoo.ru/3d8ffd32
[TonsiTHE 00 AKCHOMATUYECKOM

7 MIOCTPOEHUU CTEPEOMETPUN: bubnuorexa [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBHS U3 HUX
[Tonsatue 06 akCHOMaTHYECKOM

3 MMOCTPOEHUH CTEPEOMETPHH: bubnuorexa [JOK
AKCMOMBI CTEPEOMETPUU U https://m.edso0.ru/239c8ch4
CJIEJICTBHS U3 HUX
[TonsaTue 06 akCHOMATHIECKOM

9 MOCTPOEHUH CTEPEOMETPHH: bubmuorexa [JOK
AKCMOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CIIEJICTBUS U3 HUX
[TonsiTHe 06 akCHOMaTHYECKOM

10 MOCTPOEHUH CTEPEOMETPUH: bubnuoreka [JOK
AKCMOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3aumHoe pacnosoxeHue npsmbix B

1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [JOK
MapaJijiebHbIC U CKPEIIUBAOIIHECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapaniensHOCTh NPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:

12 napajulesIbHbIE NIPSIMBIE B Bu6mmorexa LIOK

IIPOCTPAHCTBE; MAPAJUICIBHOCTD
TPEX MPSAMBIX

https://m.edsoo.ru/93ad36b3
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[TapamiensHOCTD IPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

bubmuoreka [JOK

13 [TapamrensHOCTE IPSMOM U https://m.edsoo.ru/ee1d19b9
IJI0OCKOCTH
14 VYriael ¢ cOHanpaBJIeHHBIMU bubnuorexa [JOK
CTOpOHAMHU https://m.edsoo.ru/9f4071b9
15 Yron mexay npsMbIMHU B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuoreka [JOK
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB MIIIOCKOCTEM: bubnuoreka [IOK
MapajyieabHbIE MNIOCKOCTH https://m.edso0.ru/2e18f255
18 CBolicTBa napasuiebHbIX bubmuorexa [JOK
IIJIOCKOCTEMN https://m.edso0.ru/e504d656
[Ipocreiimre TpoCTpaHCTBEHHbBIE
19 (burypsl Ha TUIOCKOCTHU: TETpadp, Bubnmorexa [JOK
https://m.edsoo.ru/4a28dc02
Ky0, mapasieenurme/
. bu6mmoreka [JOK
20 Hoctpoertne ceernit https://m.edsoo.ru/1d434d0f
. bu6mmoreka [JOK
21 Hoctpoertne ceernit https://m.edsoo.ru/ec26fe5d
KonTtponbHas paborta no teme
29 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnunoreka [JOK
npocrtpanctse. [lapannenbHOCTh https://m.edsoo.ru/9a0a9e56
MPSMBIX U IJIOCKOCTER"
[lepneHUKyYISIPHOCTD NPAMOU U BuGmiorexa IOK
23 MJIOCKOCTH: IEPHEHANKYISPHBIE

MpsAMBIC B IIPOCTPAHCTBC

https://m.edsoo.ru/b19f6a5d
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24 [Ipsimble napaiiienbHble U bubmuoreka [IOK
NEePIEHUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsimMble nTapajuienbHbIE U bubnuorexa [JOK
NEPIEHIUKYIISIPHBIE K IUNIOCKOCTH https://m.edsoo.ru/ba545966
[Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK

26 N
PSIMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
MIPSIMOM U TUIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsmoit bubnuorexa [JOK
MEPIEHIUKYISIPHON INTIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit bubnuoreka [IOK
MEPIEHIUKYIIIPHON IIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnuoreka [IOK
MEePNEHANKYIISIPHOH MIIOCKOCTH https://m.edsoo.ru/7d18834b
[leprienAnKynsAp ¥ HAKIOHHBIE!

31 paccTosiHuEe OT TOYKHU J0 TJIOCKOCTH, bubnuoreka [IOK
paccTosiHue OT MPSMOM 10 https://m.edso0.ru/33c477d3
IJIOCKOCTH
[leprienAuKysAp U HAKIOHHbIE!

32 paccTosiHue OT TOYKHU JI0 TJIOCKOCTH, bubnuoreka [JOK
paccTosiHue OT MPSAMOM 10 https://m.edsoo.ru/66fefadd
IJIOCKOCTH
[leprieHAUKysAp U HAKIOHHbIE!

33 paccTosiHMe OT TOYKH JI0 IJIOCKOCTH, bubnuoreka [IOK
paccTosiHue OT MPSAMOU 110 https://m.edsoo.ru/abb7b8e3
IJIOCKOCTH

34 [lepnieHIUKYIIAp 1 HAKJIIOHHBIE: bubnuoreka [IOK

PacCTOAHUC OT TOYUKHU O INIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTosiHue OT NPSAMOU 110

IJIOCKOCTH
35 VYTriael B IPOCTPAHCTBE: YroJl MEXIY bubnuorexa [JOK
IIPSIMOM U IJIIOCKOCTBEO https://m.edsoo.ru/6b61b2b4
36 JIBYrpaHHBIN yroJi, TMHEHHBIN yroj bubnuorexa [JOK
JBYTPAHHOTI'O yria https://m.edsoo.ru/5fa0b3ce
37 JIBYrpaHHBIN yroJi, TMHEHHBIN yroi bubnuorexa [JOK
JBYTPAHHOTI'O yria https://m.edsoo.ru/c7c777ed
[lepneHMKYISIPHOCTD INIOCKOCTEN:
38 MIPHU3HAK MTEePIICHANKYIISIPHOCTH brbmmorexa [OK
4 https://m.edsoo.ru/ec3e2da3
JBYX TUIOCKOCTEM
IlepieHIMKYIAPHOCTD TIOCKOCTEH:
39 Hpvll)sHaK Hel}i),HefIJII/IKyJIHpHOCTI/I bubnmorexa [JOK
g https://m.edsoo.ru/ed9e2a8e
JBYX TUIOCKOCTEM
[TeprieHAMKYASIPHOCTD MIOCKOCTEM:
40 MPU3HAK MEPIEHANKYIIPHOCTH Bubmmorexa [JOK
g https://m.edsoo.ru/ba75dc57
JBYX TUIOCKOCTEH
41 Teopema o TpEX mepHeHANKYIIApax bubmmorexa [JOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepHeHANKYIIApax bubmmorexa [OK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx mepneHAUKYIIpax bubmmorexa [JOK
https://m.edso0.ru/9f246736
KonTtponsHas pabora no temam
44 "[lepneH IMKYISPHOCTD NPSAMBIX U bubnuoreka [IOK

mockocTel" u "YTIbl MeXay
MPSIMBIMU U TIIOCKOCTSMU"

https://m.edsoo.ru/5b971ef3
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[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTBI

bubmmoreka [{OK

45 MHOTOIPaHHMKA, BRITYKIIBIC U
P 4 https://m.edso0.ru/2d24e873
HEBBITTYKJIbIC MHOTOTPAaHHUKY;
pa3BEpTKa MHOTOTPaHHUKA
[Ipusma: N-yronpHas mpu3Ma; rpaHu
46 Y OCHOBAHUS IIPU3MBI; IIpsIMast U bubnuorexa [JOK
HaKJIOHHAs PU3MBbI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
TOJTHAs! TOBEPXHOCTH TTPU3MBbI
47 [Tapamrenenunen, TpsIMOYTOJIbHBIN bubnuoreka [IOK
MapajyieenuIie] U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yrojgbHasi MUpaMHIA,
TpaHU ¥ OCHOBAHUE IMUPAMU/IBI;
bu6moreka [IOK
48 OOKOBAasI U TOJTHASI IOBEPXHOCTh
https://m.edsoo.ru/fblcdOa5
MUpaMU/Ibl; IPaBUIIbHAS U
yceu€HHas nupaMmuaa
[IpaBunbHBIE MHOTOTPAHHUKH:
MOHATHE MPABUIHHOTO
49 MHOTOI'paHHUKA; TPaBUIbHAS bubnuoreka [JOK
MpU3Ma U NPaBUIIbHASI TUPAMU/IA; https://m.eds00.ru/074c8865
MpaBWJIbHAS TPEYTOJIbHAS MUpaMUIA
Y TIPaBWIBHBINA TETPadp; Kyo
[IpencraBienue o MpaBUIBLHBIX
50 MHOTOTpaHHUKAX: OKTad bubmmorexa [IOK
P ' AP, https://m.edsoo.ru/a0fdd5bf
JOJIEKadAp U UKOCAdIP.
CummeTpus B TpOCTPAHCTBE:
51 CUMMETpHUS OTHOCUTEIIBHO TOYKH, bubnunoreka [JOK

HpHMOﬁ, IUIOCKOCTH. DIIEMEHTHI
CUMMCTpPUHU B ITUpaMUIaXx,

https://m.edsoo.ru/b9e777d9
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mapajiiejiCnmIieaax, rnmpaBUjIbHbIX
MHOT'OrpaHHUKax

Briuncienue diieMeHTOB

bubmmoreka [{OK

2 b
> MHOTOIPARHHKOB: pEOpa, https://m.edso0.ru/6cdbecef
JarOHAJIH, yTITbI
[Tnomans OOKOBOM MOBEPXHOCTH U
ITOJTHOW MTOBEPXHOCTH MPSMOMN
53 MPU3MBI, TJI0IA b OCHOBAHUM bubmorexa [IOK
P ’ . ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTU
MPSIMOM TPU3MBI
[Tmomaas 60KOBOM MOBEPXHOCTH H
ITOBEPXHOCTH MTPABUIIBHON
54 MUpaMHIbI, TEOPEMa O TUIOIAIN bubmorexa LOK
PaviAEL, Teop mea https://m.edso0.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCECUEHHOM
MTUPAMU/TBI
55 KonTtponsHas padoTa o Teme bubnuoreka [JOK
"MHuororpaHHuku" https://m.edso0.ru/a95f5c04
N bu6mmoreka [JOK
56 I1 0 00
OHIITHE 0B ObbEMe https://m.edsoo.ru/7ad0020b
N bu6mmoreka [JOK
57 06
PEM TTHPAMILAK! https://m.eds00.ru/235171b3
N bubmuoreka [JOK
58 o
OOBEM mrpam bt https://m.edsoo.ru/f47dfefd
N bubnuoreka [JOK
> O0bEm mupani bt https://m.edso00.ru/79¢10312
bu6mmoreka [JOK
60 é
O0bEm mupani bt https://m.edsoo.ru/2faadc3f
61 OO0BEM MTPU3MBI Bubmiorexa TOK

https://m.edso0.ru/79853608
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bubmuoreka [JOK

62 OGbEM npusMbt 1 https://m.eds00.ru/16053890
. bubnuorexa [JOK
63 OObEM npHIMEI L https://m.edso0.ru/482d3f51
64 KonTtposnsHas paboTa o teme 1 bubmoreka [IOK
"OOBEMBI MHOTOTPAaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpEnue, 06061EeHNE
65 cUCTEMaTU3alus 3HaHUMN. 1 bubnuorexa [JOK
[Toctpoenune ceueHuit B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpenHme, 0600IIEHNE
CHCTEeMaTH3aI1s 3HAaHUH.
Brruncnenue paccTossHU: MEXIy
66 JBYMSI TOYKAMH, OT TOYKH IO 1 bubmorexa LOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH 0 TJIOCKOCTH,
MEXTy CKPEIUBAIOITUMHUCS
MPSIMBIMHU
bu6mmoreka [JOK
67 Hrorosas koHTpoJIbHAs paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0600IICHNE
CHUCTeMaTH3aIys 3HAHHH.
Brrunciienue yrioB: Mex
68 CermHBalomeHc;I Hp}Il\'/IHIZII'MI/I, 1 Bubmorexa OK
N https://m.edsoo.ru/56765e8b
MEXAY NPSIMOH U MIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXTY
TJIOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Tema ypoka Konrtpoiabubie | IlpakTHyeckue Aara tupposhbie
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsI padoThbI pecypest
Cdepa u map: neHTp, paamnyc,
1 JIMaMeTp; MIOIIAAb IOBEPXHOCTH 1 bubmmorexa LOK
https://m.edso0.ru/0341bc2b

chepsl
B3anmuoe pacnosioxenue cheps

9 M TJIOCKOCTH; KacaTeabHas 1 bu6moreka [IOK
IJIOCKOCTH K cdepe; mIomaib https://m.edsoo.ru/bed12a43
chepsl

3 N3obpaxenue chepsl, mapa Ha 1 bubnuoreka [JOK
mwiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pasyromue MUIHHIPUIECKOM 1 bubnuoreka [JOK
MOBEPXHOCTH, OCh https://m.edso0.ru/6054b8cl
UMIMHAPUYECKON TOBEPXHOCTH
Hununaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas u OCh; 1 bubnuoreka [JOK
IUIoIIa s OOKOBOM U ITOJIHON https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N300paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BépTka nunuHapa.

5 Ceuennst nuuHApa (TIIOCKOCTHIO, 1 bubnmuoreka [JOK

napayienbHON UITN
MEePIEeHIUKYIIPHON OCU
WIHH]IPA)

https://m.edsoo.ru/016e25eb
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Konnueckas noBEpXHOCTb,
o0Opa3yrIne KOHUIeCKOU

bubmuoreka [JOK

! IIOBEPXHOCTH, OCh Y BEPIIHHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHoBaHNE U BEPIINHA,

8 06p§;y101ua51 1 OCb; Hnopmazn, bubmorexa HOK

. N https://m.edso0.ru/897dd3b2
OOKOBOH U MOJIHON MOBEPXHOCTHU
VYceu€Hnsiil KOHYC: 00pa3 ue u
9 BBICOTA; OCHOB&IZI/I?[ u (IS)OKZI:;I bubmorexa HOK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
MapajieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIIEH yepes
BEPIIHHY)

1 KomOunamms Ten BparieHus u bubnuoreka [JOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpaHHuK, OMMCaHHbIN

12 okoJ10 cepsl; chepa, BOUCaHHAS B bubnuoreka [JOK
MHOTOT'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpaIleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubnuoreka [JOK
CBOMCTBAa 0OBEMOB TeI https://m.edso0.ru/26a03fb7

N bubmuoreka [JOK
14 O0beM wiimkzpa, KoKy https://m.edso0.ru/5513d87b
15 O06bEM mapa u miaomaas chepsl Bubmmorexa LIOK

https://m.edsoo.ru/d189bde2
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[TogoGHBIE TeNla B TPOCTPAHCTBE.
CooTHOLIEHUS MCXKAY IIo1agsaMu

bubmuoreka [JOK

16
MOBEPXHOCTEH, 00bEMaMHU https://m.edsoo.ru/810cfleb
0J00HBIX Tell
KonTpoabHag padora 1o rTeMam
17 "Ten’f Bpa eHEm" u "O0beMbl bubnmorexa LOK
" patt https://m.edsoo.ru/4a33a8ab
TN
18 BexTop Ha miockocTy U B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxeHue ¥ BEIYUTAaHUE BEKTOPOB bubmorexa LOK
P https://m.edsoo.ru/23f4f089
20 VYMHOKEHNE BEKTOPA Ha YHCIIO bubmorexa LOK
p https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMIUIaHAPHBIM BEKTOPaM bubmorexa LOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamwienenunena
Pemenwne 3amad, cCBI3aHHBIX C
22 IPUMEHEHUEM IIPABIII JEHUCTBUHN C Eubmrorexa HOK
p p a https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopayuHaTHO-BEKTOPHBIA METO
23 i I/IpiI_HGHI/II/I FCOMG”]I;“) NYECKUX ! Eubmorexa HOK
pHp p https://m.edsoo.ru/d3alfe30
3a1ay4
[IpsimoyronpHas cucrema
KOODPAMHAT B IIPOCTPAHCTBE.
P4 Poctp bubnuoreka [JOK
24 Koopaunats! BekTopa.

[Ipocreiimme 3anaun B
KOOpAMHATAX

https://m.edsoo.ru/48db7058



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

YroJ1 MeXK 1y BEKTOpPAMH.

bubmuoreka [JOK

25 CKallApHOC IPOH3BECHHC https://m.edsoo.ru/725effc4
BEKTOPOB

26 Brruncienue yrioB Mexay bubnuorexa [JOK
MPSAMBIMU U TJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTtposnsHas paboTa o teme

27 "BeKkTophl U KOOpAUHATHI B brbmmorexa [OK

" https://m.edsoo.ru/77c22fc5

MPOCTPAHCTBE
[ToBTOpEeHue, 0600IICHNE 1

28 CHUCTEeMaTH3als 3HaHU. bubmuorexa [JOK
OcHoBHblIe (HUTYpHI, PaKTHI, https://m.edso0.ru/1780ba5d
TEOPEMBI Kypca TUTAaHUMETPHH
[ToBTOpEeHUE, 0600IIEHNE 1

29 CHCTEMAaTH3alMs 3HAHUIA. bubmuorexa [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.edso00.ru/078cd184
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHue, 0600IICHNE 1

30 cUCTeMaTu3alus 3HaHui. 3agaun bubnmuoreka [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHUE, 0600IICHNE 1

31 cUcTeMaTH3alus 3HaHUi. 3a1auun bubmuoreka [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEHue, 0600IeHNE U

39 CUCTEMaTHU3aIus 3HAHUM. bubnunoreka [JOK

OcHoBHBIE (UTypsl, HaxThl,
TEOpPEMBI Kypca CTepeOMeTpUuun

https://m.edsoo.ru/74b2ad91



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

bubmuoreka [JOK

33 Hrorosas konTpobHas padota L https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHUe, 0600MIICHNE U 1 bubmmoreka [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






