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IHOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «l'eomerpusi» 06a3oBoro ypoBHs miasi oOywatommxcs 10 —11
KJIaccoB pa3zpaboTaHa Ha ocHOBe DenepalbHOrO roCyIapCTBEHHOTO 00Pa30BATENBHOTO CTAaHIApTa CPEIHETO
o0mero oOpa3oBaHus, C Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUH, MPEIBIBISIEMBIX K MAaTEMaTHYECKOMY
00pa3oBaHUIO, U TpaguLuil poccuiickoro obpasoBaHus. Peamusanus mporpaMmbl 00€CII€UMBACT OBIIAICHUE
KITIOYEBBIMH KOMITETCHLIMSIMH, COCTABJISIOIIMMHU OCHOBY JJISi CAMOPA3BUTHSA U HEMPEPHIBHOIO 00pa30BaHUS,
[EJIOCTHOCTH OOIIEKYIBTYPHOTO, JINYHOCTHOTO U TI03HABATEIIFHOTO PAa3BUTHS JIMYHOCTH O0YYarOIITHXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4yeOHOro Kypca I€OMETpUM Ha YPOBHE CpeAHEro obuero oOpa3oBaHUs OOYyCIOBIEHA
IIPAKTUYECKOM 3HAUYMMOCTBIO METAIIPEIMETHBIX M MPEAMETHBIX pe3yJbTaTOB OOY4YEHUs TIE€OMETpPUU B
HANpaBJICHUU JMYHOCTHOTO PA3BUTUSA OO0ydaromuxcs, (GpopMHUpOBaHUS (DYHKIMOHAIBHOW MaTeMaTHUECKOU
IPaMOTHOCTH, M3y4YeHHsI JApPYyrux Yy4eOHBIX JUCHMIUIMH. Pa3Butue y 0Oydarommxcsi MpaBHIBHBIX
IPEJCTABICHUNA O CYIIHOCTH M NPOUCXOXKIECHUM I€OMETPUYECKUX aOCTpakUUil, COOTHOLIEHUU PEaJIbHOTO U
U7CaIbHOI0, XapakTepe OTPAKEHUS MAaTeMaTHUECKOW HayKOHM SBJICHUN U MPOLIECCOB pealbHOTO MUPA, MECTE
TE€OMETPHH B CUCTEME HayK W POJHM MATEMaTHYECKOTO MOACITHPOBAHHSA B HAYYHOM IMO3HAHWU U B MPAKTUKE
CocoOCTBYeT (OPMUPOBAHHMIO HAYYHOTO MHUPOBO33PCHHUS YYalIMXCS, a TakXKe KadeCTB MBIILJICHUS,
HE0O0XOAUMBIX JUISl afialTalliid B COBPEMEHHOM OOIIEeCTBE.

I'eomerpust siBiIsseTCSl OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CpPEIHEro 00Iero o0pa3oBaHus, Tak Kak
o0ecrieynBaeT BO3MOXKHOCTh HM3YUEHHsI KaK JTUCHHMIUIMH E€CTECTBEHHO-HAYYHOW HANpPaBICHHOCTH, TaK H
T'YMAaHUTAPHOM.

Jlornuyeckoe MbllUIeHUE, GOpMUpyeMOe IIPU U3yUYEHUH 00yJaroIMMHUCS NOHATUIHHBIX OCHOB I'€OMETPHUU
U TOCTPOEHUM LEMOYKH JIOTMYECKMX YTBEP)KIEHHM B XOJ€ pELIeHHs TIeOMETPUYECKHX 3a/lad, YMEHHE
BBIJIBUI'aTh M OINPOBEPraTh I'MIIOTE3bl HENOCPEACTBEHHO HCIIOJIB3YIOTCS MpPHU PELICHUU 33]ad €CTECTBEHHO-
HAYYHOTO [HMKJIA, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHHne OpHEeHTHUPOBAaTbCS B MPOCTPAHCTBE WIPAaeT CYIIECTBEHHYIO pOJb BO BCEX O0JIACTSIX
JesTeNbHOCTH yesoBeka. OpHeHTalHsl YeoBeKa BO BPEMEHHM U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro
COLIMAJILHOTO OBITHSA, (OpMa OTPaKEHHsI OKPY)KAIOLIEr0 MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUS M aKTUBHOTO
npeoOpa3oBaHusl JeicTBUTENbHOCTH. OmnepupoBaHUe NPOCTPAHCTBEHHBIMH 00Opa3amMu OOBEIUHSET pa3HbIC
BUJB YI€OHOH U TPYIOBOM NEATETBHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHATFHO BAKHBIX KaueCTB, TIOATOMY
aKTyanbHa 3ajada (OpPMHUPOBAHHUA Yy OOYYAIOIIUXCA MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK Pa3sHOBUIHOCTU
00pa3HOT0 MBINUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B MOATOTOBKE K MPAKTHYECKOH NesITeIbHOCTH MO
MHOTHM HaIpaBJICHUSM.

Lenp ocBoenust mporpamMmbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM YypOBHE OOYYEHHS —
o0meo0pa3oBaTesibHOE U OOIIEKYJIBTYpHOE pa3BUTHE OOYyYaloIMXcs dYepe3 oOecredeHne BO3MOXKHOCTU
NpUOOPETEHUsT U MCIIOJIb30BAaHHUS CHCTEMATHYECKUX T'€OMETPHUYECKMX 3HAHUN M JEHCTBHM, crenu(uyHbIX
T€OMETPHH, BO3MOXXHOCTH YCIIEIIHOTO IMPOIOJDKEHHSI 00pa3oBaHUsI MO CIENUATBHOCTSM, HE CBS3aHHBIM C
MPUKIIQJHBIM UCTIOIH30BaHUEM T€OMETPHH.

IIporpamma mo reomeTpuu Ha 0a30BOM YpOBHE Ipe/lHa3HaueHa Uil 00yJaroluxcs CpeHeH MIKOJbI, He
UCTIBITHIBABIINX 3HAYMTEIbHBIX 3aTPyJHEHUH Ha YpOBHE OCHOBHOIO o0miero oopasoBanus. Takum oOpazom,
oOyuaroluecss Ha 0a30BOM YypOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTUYeCKUE YMEHMsI, CBSI3aHHBIE CO
crenuguKoil reoMeTpuu U HeoOXOJUMBbIE JJIsl )KU3HU B COBPEMEHHOM obiecTBe. Kpome 3TOro, OHM MMEIOT
BO3MOYKHOCTh M3Y4YHThb T€OMeTpHio Ooyiee TIiIyOOKO, ecliM B JajbHEeHIeM BO3HUKHET HEO0OXOJUMOCTh B
reOMEeTPHUECKUX 3HaHUSAX B IPOPECCUOHATBHOM NEATETLHOCTH.

JIOCTIKEHHE TIeTTM OCBOCHHUS TPOTPaMMBbl 00ECIEUMBACTCS PEIICHHEM COOTBETCTBYIOIIMX 3aJad.
[IpuoputeTHbIME 331a4aMH OCBOeHUsI Kypca «['eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sSBISIOTCA:

e (opMHUpOBaHHE MPEICTABICHUSA O TEOMETPUM KaK YacTH MHPOBOH KyJIbTYPHI M OCO3HaHUE €€

B3aHMOCBSI3U C OKPYKAIOIIMM MHPOM;



e (opMHUpOBaHME NPEACTABICHUS O MHOTOTPAaHHMKAX M TelaX BpallleHHs Kak O BaKHEHIIUX
MaTEMaTHYECKUX MOJEIAX, MO3BOJISIONIMX ONMCBIBATH W HM3Yy4aTh Pa3HbIC SBICHHUS OKPYXKAIOIIErO
MUDA;

e (opMHUpOBaHME YMEHHUs pPAclIO3HABATh HA YEPTEkKaX, MOJENIAX U B PeaIbHOM MHPE MHOIOI'PaHHUKH U
TEJa BpallleHuUs;

® OBJIAJICHUE METOJIaMH PEILEHHs 3a/1a4 Ha TOCTPOEHUS Ha N300pAKEHUSX IPOCTPAHCTBEHHBIX QUTYp;

e (opMHUPOBaHHUE YMEHUS ONEPUPOBATH OCHOBHBIMU IOHATUSAMHU O MHOTOTPAaHHUKAX U TeJlaX BpallleHHsI
U UX OCHOBHBIMH CBOWCTBaMU;

® OBJIQJICHUE AITOPUTMAMM pEIIEHUs OCHOBHBIX THUIIOB 3a7ay; (OPMHUPOBAHHWE YMEHHUS MPOBOIUTH
HECJIOXKHBIE JJOKA3aTEJIbHBIE PACCYKIEHUS B XOJI€ PELICHUS CTEPEOMETPUUYECKUX 3aJad U 3a1ad C
IIPAKTUYECKUM COAECPKAHUEM;

® Da3BUTHE WHTEIUICKTYaJIbHBIX M TBOPYECKHUX CHOCOOHOCTEH 0Oydyarommxcsi, MO3HABATEIbHOM
aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUMN, KpUTUYHOCTU MBILLUICHHUS;

e (opmupoBanue (yHKIHOHATIHHOH TPaMOTHOCTH, PEJIEBAHTHOM T€OMETPUHU: YMEHHE DPAaCIo3HaBaTh
MPOSIBJICHUSI T€OMETPHUECKUX MMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallUssX M TPU M3YYEHUM JPYrUX Y4YeOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMYyJIUPOBaTh UX HA S3bIKE '€OMETPUHU M CO3/aBaTh T€OMETPUUYECKHE MOJIEINH,
IIPUMEHSTh OCBOEHHBI Nr€OMETPUUECKUI anmapaT JUisl pelIeHUs] TPAKTUKO-OPUEHTHPOBAHHbIX 3a7ad,
UHTEPIPETUPOBATH U OLICHUBATh I1OJIY4E€HHBIE PE3YJIbTATHI.

OTnu4uTeIBHOM OCOOEHHOCTBIO IPOrPaMMBbI SIBJIIETCSI BKJIIOUEHHE B KypC CTEpPEOMETPUU B Haydaje ero
M3y4YeHMs 3ajlay, PelIaeMbIX Ha YPOBHE MHTYUTUBHOIO IMO3HAHMS, U ONPEAEeNEHHBIM 00pa30M OpraHM30BaHHAs
pabora Hag HHMH, 4YTO CHOCOOCTBYIOT Ppa3BHTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIMPYET IPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JalbHEUILIEMY U3YUEHUIO PEAMETA.

[Ipennourenue oTHaércss HAIIAAHO-KOHCTPYKTUBHOMY METOAYy OOYydYeHHs, TO €CTh TEOpETHYECKHE
3HaHUA MMEIT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-NPAKTUYECKOM JAeATenbHOCTH. Pa3Butue
IIPOCTPAHCTBEHHBIX MPEJICTABICHUN y yYalUXcsl B Kypce CTEPEOMETPUU IIPOBOAMUTCS 3a CUET pEIICHHUs 3aj]1ad
Ha CO3/laHWE€ IPOCTPAHCTBEHHBIX OOPAa30B M 3ajlad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU OOpa3zaMu.
Co3nanue o0pasa MPOBOAUTCS C ONOPON Ha HAIIATHOCTh, @ ONIEpUPOBAHUE 00Pa30M — B YCIOBHSX OTBIICUCHHS
OT HarJIIJHOCTHU, MBICJIEHHOTO U3MEHEHUS €r0 UCXOJIHOTO COAEPKAHUS.

OcHoBHbIE cojnepkarenbHble JUHUM Kypca «l'eomerpum» B 10-11 knaccax: «MHOrOrpaHHUKHY,
«[IpsiMble U MIOCKOCTU B MpOCTpaHCTBe», «Temna BpaiieHus», «BeKTopbl U KOOPAMHATHI B MPOCTPAHCTBE.
DopMHUpPOBaHUE JIOTHUECKUX YMEHUIN PAcIIpEAEIIAeTCsl HE TOJIBKO IO COAEP KATEIbHBIM JIMHUAM, HO U 10 TOAAM
oOyueHusl Ha YPOBHE CpeIHEro o0IIero 00pa3oBaHuUs.

Copepxanve oOpa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3ylbTaTaM OCBOEHHS paboueit
MIPOrpaMMBbl, paclpeneiaéHHbIM M0 rojaM 00Yy4YeHHs, CTPYKTYpUPOBAHO TakUM 0Opa3oM, YTOOBI OBJIAJICHUE
FEOMETPUUYECKUMHU TMOHATHSIMM M HAaBBIKAMU OCYIIECTBIISJIOCH IOCIEJOBATEIbHO M IIOCTYNATENbHO, C
COOJIFOJICHMEM TPUHIMIIA TPEEMCTBEHHOCTH, 4YTOObI HOBBIE 3HAHMSA BKIIOYAJINCh B OOIIYI0 CHCTEMY
Tr€OMETPUUYECKUX TMPEACTaBICHUM oOydarolmuxcs, pacmupss U  yrayomss e€, oOpasys MpouHbIe
MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpuun orBoauTcs 2 4yaca B Henenmo B 10 kimacce u 1 yac B Hexento B 11 knacce, Bcero
3a 1Ba roaa ooyuenus - 102 yueOHBIX Haca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble U MVIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE TIOHATHUA cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, MpocTpaHCcTBO. IloHsTHE 00
aKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3auMHOe pacrnonoxeHue IpsMBIX B IPOCTPAHCTBE: IEpeceKarolMecs, MNapaiesibHble U
CKpelBaromuecs npsmsele. [lapannenbHOCTh NPSAMBIX M IUNIOCKOCTEH B IPOCTPAHCTBE: MapajulebHbIe IPSIMbIE
B IPOCTPAHCTBE; MAPAJUIENbHOCTh TPEX MPAMBIX; NAPAUIETBHOCTh MPAMONM M IUIOCKOCTH. YTJBl C
COHAIIPABJIICHHBIMM CTOPOHAMHU; Yrojl MEXAY MNpsSMbIMM B IpocTpaHCcTBe. llapamnenbHOCTh IUIOCKOCTEM:
napajJiesibHble IUIOCKOCTH; CBOMCTBA MapajuleibHbIX IutockocTeil. IIpocreiimue npocTpaHCTBEHHbIE (QUIYPBHI
Ha IJIOCKOCTH: TeTpa’p, KyO, napajuieienumnes; NoCTpPOeHUE CeUCHHH.

[lepneHIUKYNSApHOCTh NPSIMOM M IUIOCKOCTH: INEPIEHIUKYISPHBIE NPsSMbIE B IPOCTPAHCTBE, INPSMBIE
napajuleJibHble M MEPHEHAUKYISIPHbIE K IUIOCKOCTH, NPU3HAK MEPHEHIUKYISIPHOCTU NPSAMOM M IJIOCKOCTH,
TeopeMa O MpsAMOH MNEPHEeHAUKYJISIPHOM IUIOCKOCTH. YTJbl B IPOCTPAHCTBE: Yrojl MEXIy MpsIMOH U
IUIOCKOCTBIO; JBYI'PAHHBIN YroJs, JIMHEHHBIH Yroa JBYrpaHHoro yria. l[leprneHauKynsp M HaKJIOHHBIE:
paccTosiHuEe OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMOM /10 TUIOCKOCTH, MPOEKIHS (PUTYPHI Ha TUIOCKOCTb.
[lepneHuKyYISPHOCT IUIOCKOCTEW: IPU3HAK MEPIEHIUKYIIPHOCTH JBYX IUIOCKOCTeW. Teopema o Tpéx
HepIeHNKYIApax.

MHOrorpaHHuKHu

[loHsiTHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOTPAHHMKA, BBIYKJIbIE U  HEBBIIYKIIbIE
MHOTOTpaHHUKH; pa3BEpTKa MHororpaHHuka. [Ipusma: N-yrojpHas mpusMa; TpaHM U OCHOBAHMS NPU3MBI;
npsiMasi ¥ HaKJIOHHAas IpU3Mbl; OOKOBas M MOJHAs MOBEPXHOCTh Ipu3Msbl. [lapamienenunen, npsMOyroyibHbIH
napajiesienunes u ero coicrna. [lupamMuaa: N-yrojapHas nupamuia, TpaHd U OCHOBaHHUE NMUPAMUIbl; OOKOBast
U TIOJHAsl OBEPXHOCTh NMPAMHU/IBI, NIPaBWIbHAA U YCEUYEHHAs NMUpaMuja. DJIEMEHTHI NPU3Mbl U ITUPAMUIBI.
[IpaBuiibHbIE MHOTOTPAaHHUKH: IMOHSTHE IPABUJIBHOTO MHOTOTPaHHMKA; MpaBWJIbHAS IpU3Ma U IpaBUIbHAS
NMpaMK/ia; IpaBWIbHAs TPEYrodbHAs NUPaMU/Ia U MPaBUWIbHBIN TeTpasap; Ky0. [IpencraBienue o npaBuiIbHbIX
MHOTOTpaHHHUKaX: OKTa’dap, N0AeKa’p U ukocadap. CedyeHus Npu3Mbl U TUPAMUIBL.

CuMMeTpusi B NPOCTPAHCTBE: CHUMMETPHSI OTHOCHUTENBHO TOYKH, NPAMOHM, IJIOCKOCTH. OJIEMEHTBI
CUMMETpUH B IUpaMUJax, Napajuiesenunenax, NpaBuiIbHbIX MHOTOIPaHHUKAX.

Brruncnenue 3eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHainu, yrisl. [Inomans 60KoBO MOBEPXHOCTH U
MIOJTHOM TOBEPXHOCTH MPSIMOM NPHU3MBI, IUIONIA/b OCHOBAaHUH, TeopemMa O OOKOBOM MOBEPXHOCTH MPSMOMN
npu3mbl. [lnomans OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHOM MUPaMUIbI, T€OpeMa O IJIOLIAIU
yceu€HHoM nupamuabl. [lonstue 06 06béme. OObEM MUpPaMUIbL, TPU3MBL.

[lonobuble Tema B mpocTpaHcTBe. COOTHOIIEHHS MEXIY IUIOMAASIMHU MOBEpXHOCTEH, 00BEMaMu
MOJIOOHBIX TE.

11 KIIACC

Tena Bpamenus

[unuHapudeckass MOBEPXHOCTh, O00pa3yrolIue MUIMHIAPUYECKON MOBEPXHOCTH, OCh IMIIMHIPUYECKOM
noBepxHocTU. [{unuHap: ocHoBaHMS M OOKOBas MOBEPXHOCTb, OOpasyrouiass M OCh; IJIOLWAAb OOKOBOM H
ITOJIHOW ITOBEPXHOCTH.

Konnueckass moBepXHOCTh, OOpa3yroline KOHMYECKOW IOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOU
noBepxHocTu. KoHyc: ocHOBaHUE U BeplIMHA, 00pa3yrolias U OCh; IUIOIAAb OOKOBOM M MOJIHOI MOBEPXHOCTH.
VY ceu€HHbIN KOHYC: 00pa3yoIIie U BHICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: 1meHTp, paamyc, AUAMETpP; TUIOMIAJbh MOBEPXHOCTH cdephl. B3anMmHOe pacmosoxeHue
cdepsl U MIIOCKOCTH; KacaTelbHasl IJIOCKOCTh K cdepe; MIomaab chepsl.

N3o06paxkeHune Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka nMIuHApa 1 KOHyca.



KomOuHamu Tenm BpamieHHss 1 MHOTOTPAaHHMKOB. MHOTOTpaHHUK, OMHMCaHHBIA okoio cdepsl; chepa,
BITMICAaHHAs B MHOTOTPAHHUK, HJIH TEJIO BPAIICHHS.

[Tonatue o0 oOwvéme. OcHOBHbIE cBOMCTBa 00bEMOB Ten. Teopema 00 00BEME MPSMOYrOJIBLHOTO
napauienenurnesna u ciaeactsus u3 He€. O0bpEM nuimMHApa, KoHyca. OOBEM HIapa U MmiIomaab cepsl.

[Tono6uple Tema B mpoctpaHcTBe. COOTHOWICHUS MEXIy IUIOIIAASIMHU IIOBEPXHOCTEH, 00BbEMaMu
MOJTOOHBIX TE.

Ceuenus wwiIMHApa (NAPAJUICIBHO W TEPICHIUKYISIPHO OCH), CEYCHUs KOHyca (mapauiesibHOe
OCHOBAHHMIO U ITPOXOJIAIIEe Yepe3 BEPIINHY), CEUSHUS 1Iapa.

BekTOpbI H KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockocty U B nipoctpaHcTBe. CIIOKCHUE M BRIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
yucio. PasznokeHue Bekropa mo TpEM HEKOMIUIAaHApHBIM Bekropam. [IpaBwiio mapamnenenunena. Pemenue
3a7a4, CBSI3aHHBIX C NMPUMEHEHUEM MpaBHJ JIEHCTBHH ¢ BekTopamu. IIpsmoyronpHas cucrema KOOpIUHAT B
npoctpanctBe. Koopaunatsl Bekropa. [Ipocreiimme 3amaun B KOOpAMHATaX. YTOJN MEXIY BEKTOPaMH.
CkanspHOoe TPOM3BEJCHUE BEKTOPOB. BhIUMCICHUE YITIOB MEXKAY MPSIMBIMU U ILIOCKOCTSIMH. KOOpauHATHO-
BEKTOPHBII METOJI P PEIICHNH T€OMETPUYCCKHUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUSI IPOTrpaMMbl ydeOHOro peameTa «MaTemaTukay XapakTepu3yrTcs:

I'paxnanckoe Bocnutanue:

c(OPMHPOBAHHOCTHIO I'PAKIAHCKON MO3UIMK 00YUYaIOMIETrocss KaK aKTHBHOTO M OTBETCTBEHHOTO 4JICHA
pOoccUCKOro o0IIecTBa, MPEJCTaBICHUEM O MaTeMaTHMYECKUX OCHOBAaX (YHKIIMOHUPOBAHUSA PAa3INYHBIX
CTPYKTYp, SBIEHUH, MpOUEAYyp TpaxkJaHCKOro obmectBa (BBIOOPBHL, ONPOCBI M Mp.), YMEHHEM
B3aMMO/ICHCTBOBATh C COLMAIBHBIMUA HHCTUTYTAMH B COOTBETCTBUH C UX (YHKIMSMHU M HA3HAUCHUEM.

IIaTtpuoTnyeckoe BocCIUTAHHE:

c(OpMHUPOBAHHOCTHIO POCCUICKOI Ipak1aHCKON UACHTUYHOCTH, YBAKEHUS K MPOILIOMY U HACTOAIEMY
POCCUIICKOM MaTE€MaTWKH, LEHHOCTHBIM OTHOLIEHWEM K JIOCTHKEHHUSIM POCCHUMCKHMX MaTeMaTUKOB U
POCCUICKOM MaT€MaTHYECKOW IIKOJIbI, K MCIIOJIB30BAHUIO 3TUX JOCTHKEHUH B JPYTHX HAayKax, TEXHOJIOTHSX,
cdepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOrO0 Hapoaa; CPOPMUPOBAHHOCTBIO HPABCTBEHHOTO
CO3HAaHMsI, STUYECKOI'O IIOBEJIEHHUS, CBSA3AHHOIO C MPAKTUYECKUM IMPUMEHEHHEM JIOCTHKEHUH HAayKu U
JeSITENIbHOCTBIO YUEHOI0; OCO3HAHUEM JIMUHOTO BKJIa/la B IOCTPOEHUE YCTOMYHUBOIO OYAYyLIETO.

JcTeTH4YecKoe BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKIIIOUasi 3CTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/la4, pEIICHUN, pACCYKIEHUM; BOCHPUHMMYHMBOCTBIO K MAaTEMaTHMYECKUM acleKTaM pa3IMYHbIX BHJOB
HCKYCCTBa.

Du3uyecKoe BOCIMTAHHE:

chOpPMUPOBAHHOCTHIO YMEHHSI MPUMEHATh MaTeMaTHYeCKHe 3HaHUS B HWHTEpecax 3J0pOBOrO H
Oe3omacHOro o0pas3a JKHW3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO (370pOBOE MHUTAaHHE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHA W OTAbIXa, peryisipHas (u3ndeckas aKTUBHOCTB); (PH3HMUECKOTO
COBEpIICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-03A0POBUTEIBHON JESATENLHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TpYAYy, OCO3HaHMEM IIEHHOCTH TpPYAOJIOOUS; HHTEPECOM K PpazIUuHbIM chepam
npodeccuoHaNbHON N1eATENbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPUIIOKEHUSIMHU, YMEHHEM COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccuu U peain30BbIBaTh COOCTBEHHBIC )KM3HEHHBIE TUIAHBI; TOTOBHOCTHIO U
CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO Ha NPOTSDKEHUMM BCEH JKU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEILIEHUU MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON HAIPaBJIEHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO 3KOJIOTMUYECKON KYJIbTYphl, MOHUMAHUEM BIMSHHS COLMATIBHO-3KOHOMHUYECKUX
IPOIIECCOB HA COCTOSIHME NPUPOAHOM U COLMAIbHOM Cpelbl, OCO3HAaHHMEM TIJ00aJIbHOTO XapakTepa
HKOJIOTUYECKUX IMpOoOJieM; OpHeHTalMell Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HaHUHM Ul peleHus 3aj1ad B
o0jacTh OKpy»Karouleil cpenpl, MJIAaHUPOBAHUS IOCTYNKOB M OLIEHKM HMX BO3MOXHBIX TMOCHEICTBUN IS
OKpY>KaloIleu Cpeibl.

IleHHOCTH HAYYHOI'O MO3HAHMS:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOIIECTBEHHON MPaKTUKU, MOHMMAaHUEM MaTeMaTH4YeCKOW HAayKHh Kak c]epbl 4eloBeuecKOM NeATelbHOCTH,
9TanoB €€ pa3BUTHS M 3HAYUMOCTU JUISl Pa3BUTHsS IUBWIM3AIMM, OBJAICHHEM S3bIKOM MaTeMaTUKH H
MaTEMaTHYECKON KYJIbTYpOM KaK CpPEICTBOM II03HAHUS MHpPA; TOTOBHOCTBIO OCYHIECTBIIATH INPOEKTHYIO H
HCCIIEI0BATENBCKYIO AESITENBHOCTh HHANBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI



MertanpeameTHble  pe3ylbTaTbl  OCBOEHHUS NporpamMmbl  yuyeOHoro mpeamera «MaremMaTuka»
XapaKTepU3YIOTCSl OBNAJCHUEM YHHBEPCATbHBIMU HO3ZHAGAMETbHBIMU  OClCMBUAMY, VHUBEPCATbHLIMU
KOMMYHUKAMUSHBIMU OCUICINBUAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCBUAMU.

1) Vuueepcanvnovie nosnasamenvnsie oeticmsus, obecneuusaiom Gopmuposanue 6a306bix KOZHUMUBHBIX
npoyeccog o00y4arowuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYICAIOULe20 MUpd, HpUMEHeHUe JI02UYecKux,
UCC1e008amMeNbCKUX onepayull, yMeHuti pabomams ¢ uHgopmayuet).

ba3soBble Jlornyeckue 1eMcTBUA:

BBISIBIISITh W XapaKTEpU30BaTh CYIIECTBEHHbIC NPU3HAKA MATEeMAaTHYECKUX OOBEKTOB, MOHSATHIA,
OTHOIICHUHA MEXIy MOHATUSAMHU; (OPMYIUPOBATH OIpPENCICHUS TOHSATH; YCTaHABJIHUBATh
CYIIECTBEHHBIN IpPHU3HAK KiIacCU(UKALMU, OCHOBaHUSA Il OOOOIIEHUS M CPAaBHEHUS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYyIUpPOBaTh U IPe0OPa30BbIBATE CYX/IECHUS: YTBEPAUTEIbHbIE U OTPULIATEIbHBIE,
€IMHUYHbIE, YACTHbIE U OOIINE; YCIOBHBIE;

BBISIBJIATh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W NPOTUBOpeYUs B (pakTax, JaHHBIX,
HAOJMIOACHUSAX M YTBEPXKICHUSX; IMpe/laraTb KPUTEPUHM JJsl BBIABICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYU;

JienaTb  BBIBOABI C  HMCIIOJIB30BAHMEM  3aKOHOB  JIOTMKM, JEAYKTUBHBIX M  HHIAYKTHBHBIX
YMO3aKIYECHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOSITEJIbHO JOKa3aTebCTBA MAaTEMaTHYECKUX YTBEPXKAEHUM (IpsiMble U OT
MPOTHBHOTO), BBHICTPAWBATh apryMEHTAIUIO, IPUBOAUTH MIPUMEPHI U KOHTPIPUMEPBI; 000CHOBHIBATH
COOCTBEHHBIE CYXJIEHUS U BBIBObI;

BBIOMPATH CIIOCO0 perieHus yaeOHOH 3a1a4un (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BHIOMPATh
HauboJee MOAXOIAIUN C yUETOM CAaMOCTOSITENILHO BbIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTeabcKue AeiicTBHS:

UCIIOJIB30BAaTh BONPOCH! KaK MCCIEJOBATEIbCKUN MHCTPYMEHT NMO3HAHUS; (POPMYIUPOBATH BOIPOCHL,
(buKcupyomue MTpOTHBOPEYHE, MpOoOJieMy, YCTaHABIMBATh HCKOMOE W JaHHOE, (OPMHPOBATH
THIIOTE3Y, apTYMEHTUPOBATh CBOIO ITO3UIUIO, MHEHHE;

MIPOBOJIUTH CAMOCTOSITENIFHO CIUIAHMPOBAHHBIA OSKCIIEPUMEHT, HCCIECJOBAHUE 10 YCTAHOBJICHHUIO
0CcOOEHHOCTEeH MaTeMaTHYeCKOro OOBEKTa, SBICHUS, MPOIECCa, BBHISBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMU, SIBICHUSIMH, TIPOLIECCaMH;

CaMOCTOSITENTFHO  (hOopMyIHpoBaTh OOOOIIEHMST W BBIBOABI 10 pe3yiabTaTaM MpPOBEIEHHOTO
HaOJIOACHUS, UCCIEOBAaHUs, OLICHMBATh JIOCTOBEPHOCTh IOJYYEHHBIX pE3YJIbTaTOB, BBIBOJIOB H
0000IIEHNI;

IIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoOLEcca, a TaKXKe BBIABUTaTh NPEANOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBUSX.

Pa6ora ¢ undopmanmueii:

2)

BBISIBIIAATh A€(PUIMTHI MHPOPMAILINH, TaHHBIX, HEOOXOAUMBIX IS OTBETA HA BONPOC M IS PEIICHHS
3a7a4u;

BBIOMPATh WH(POPMAIMIO M3 WCTOYHUKOB PA3IWYHBIX THUIIOB, aHAIM3HPOBATH, CUCTEMATH3HPOBATh U
WHTEPIPETHPOBATH HHPOPMAIIUIO PA3TUYHBIX BUIOB U (HOPM TpPEICTABICHUS;

CTPYKTYpUpPOBaTh HWHQPOPMALMIO, TPEACTABIATh €€ B pPa3MYHBIX (QopMax, MUIFOCTPUPOBATH
rpapuyuecKy;

OILIEHUBATh HAJAEKHOCTh HH(POPMAIIHU TIO CAMOCTOSTENILHO CHOPMYITHPOBAHHBIM KPHUTEPHSIM.
VHueepcanvhvlie KOMMyHUKamueHbwle Oelicmeus, o0becneduarom c@opmMupo8anHOCmb COYUATbHBIX

HABbIKO8 00YUAOWUXCAL.
OO01menune:

BOCIIPUHMMATh U (DOPMYIHPOBATh CYXKJIEHHS B COOTBETCTBUU C YCIOBUSIMH U LENSMH OOLICHUS;
SICHO, TOYHO, TPAMOTHO BBIPAJKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCBMEHHBIX TEKCTaX, aBATh
MTOSICHEHHS 110 X0y PEUIEHUs 3a/1a4l, KOMMEHTHPOBATh ITOJIYYEHHBIN pE3ylbTaT;



B X071 OOCYXJIEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY)KJaeMOil TE€MbI, MPOOJIEMBI, peIIaeMoi
3a7a4M, BBICKA3bIBATh HJICH, HAIEJICHHBIC HAa TMOWCK PEIICHHS; COMOCTAaBISATH CBOM CYXICHHS C
CY)KICHUSAMH JpPYTHX YYaCTHUKOB Jauaiora, OoOHApyXHWBaTh pa3IWdhe M CXOACTBO MO3WIUH; B
KOPPEKTHOH Gopme (HOopMyIHpPOBATh PA3HOTIIACHS, CBOU BO3PAKECHUS;

NPEACTaBIATh  pPe3yJabTaThl  PELICHUS  3a7adyd, OKCHEPHUMEHTa, HUCCICJOBaHMs, IPOCKTa;
CaMOCTOSITENILHO BBIOMpATh (hOpMAT BBICTYIUICHHS C YYETOM 3a/ad MPE3CHTAUUH M OCOOCHHOCTEH
ayIMTOPHHU.

CoTpyaHunyecTBo:

MOHUMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAMBHIYAIbHOH pabOTHI MpH PEHICHUU
yUeOHBIX 3aJa4; MPHHAMATh IIeJb COBMECTHOW JIEATEILHOCTH, IUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOHM paboThl, paclpeaensiTh BUIbl paboT, JOrOBapuBaThCs, 00CYKAATh MPOLECC U Pe3yabTar
paboThI; 06001aTh MHEHHUS HECKOJIBKUX JTIO/ICH;

y4acTBOBATh B IPYMIOBBIX opMax padoThl (00CykIeHuss, 0OOMEH MHEHUH, «MO3TOBBIE IITYPMB» H
WHBIC); BBIMOJHATH CBOIO YacTh PabOThl U KOOPAMHHUPOBATH CBOM JIEHCTBHUSA C JIPYTMMHU YICHAMH
KOMAaHJIbI, OIICHMBAaTh KA4eCTBO CBOEr0 BKJIaga B OOmIMA MPOAYKT MO  KPUTECPUSIM,
cOpPMYIIUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

3) Vuueepcanvuvie pecynamuensle oeiicmeus, 0becnequsaion Gopmuposanue CMulCl08blX YCMAHOBOK U
IHCUBHEHNHBIX HABBIKOE TUYHOCIIU.
Camoopranuszaums:

COCTaBJIATH TUIAH, AJITOPUTM PEIICHUS 3a/1a49H, BEIOMPATh CIIOCO0 PEIIeHUs ¢ YIETOM HMEIOIINXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUIA
¢ yu€ToM HOBOM MH(POpMAIIH.

CaMOKOHTPOJIb:

BJaJIeTh HAaBbIKAMU I103HABATENbHOW peQUIeKCHH KaK OCO3HaHUS COBEpUIAEMbIX JEHCTBUHA H
MBICIMTENIbHBIX IPOLIECCOB, UX PE3YNbTATOB; BIaJeTh CIIOCOOAMU CAMONPOBEPKH, CAMOKOHTPOJIS
Ipolecca 1 pe3yibTara pelleHusl MaTeMaTUYeCKON 3a1a4H;

IPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHMKHYTh IIPU PELICHUHU 33/1a4M, BHOCUTh KOPPEKTUBBI B
ACATCIIBHOCT Ha OCHOBE HOBBIX 06CTO$[TCJII)CTB, JaHHBbIX, HafIIleHHI)IX OIHI/I6OK, BBISIBJICHHBIX
TPYIHOCTEN;

OICHUBATh COOTBCTCTBUEC PpE3yJibTaTa LCJIN U YCIOBUAM, 00BICHITH NPpUYUHBI JOCTUIKCHHA HIIHU
HEIOCTHKEHUS PE3YJIbTAaTOB JEATEIIbHOCTH, HAXOAUTh OHIMOKY, /aBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY.

IHNPEAMETHBIE PE3YJBbTATHBI

10 KJIACC

OnepupoBath MOHATHAMU: TOUKA, PsAMas, INIOCKOCTb.

IIpuMEHATH aKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PELIEHUN F€OMETPUYECKUX 3a]1a4.

OnepupoBarh NOHATHAMU: IAPAJUIEIBHOCTD U MEPIEHAUKYIISIPHOCTD NPSAMBIX U TUIOCKOCTEH.

KnaccugunupoBaTb B3auMHOE PacHoiI0kKEeHHUE MPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN Yyrojl, TPaHU ABYIPAHHOTO yIya, pedpo IBYIpPaHHOTO YIJIa;
JIMHEWHBIN yroJl JBYTPAHHOIO YIJIa; IpajlyCHasl Mepa ABYTpaHHOrO YyIJia.

OnepupoBaTh MOHATUSAMHU: MHOTOTPAaHHMK, BBITYKJIBIH W HEBBIMYKIbI MHOTOIPDAHHUK, 3JIEMEHTHI
MHOI'OI'PAaHHUKA, IIPaBUJIbHBIM MHOTOTPaHHUK.

Pacrio3naBaTh  OCHOBHBIE  BHJABl ~ MHOTOTPAHHMKOB  (NHMpamMHaa; MpU3Ma,  IPSIMOYTOJIbHBIN
napajuieJienure, Kyo).



KnaccudumupoBath MHOTOTpaHHHMKH, BBIOMpas OCHOBaHHMS JUIsl KiacCH(uKanuu (BBITYKIbIE |
HEBBIMYKIIBIE  MHOTOTPAHHUKH, TIPAaBUJIbHBIE MHOTOTPAHHUKH; TPSIMbIE M  HAKIOHHBIC TPU3MBEI,
napajuieenuneabl).

OnepupoBarh NOHATHAMH: CEKYIIasl INIOCKOCTh, CEY€HNE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOSHUS CEUEHUH, UCTIONIb3Ys METO]I CIIEIOB.

Crtpouth ceueHUs MHOTOTPAHHHKOB METOJIOM CJICJIOB, BBIMONHSITH (BBIHOCHBIC) ITUIOCKHE UYEPTEIKHU W3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HAaXOXKACHHE T€OMETPUUYECKUX BEIMYMH MO 00pas3liaM WM aJropuTMam, MPUMEHSS
W3BECTHHIC AHAIMTUYECKHE METObl MPU PEIICHUU CTAaHAAPTHBIX MaTeMaTHYEeCKUX 3aJa4 Ha BbIUMCICHHE
paccTOSiHUN MEXAy JBYMs TOYKAaMH, OT TOYKH JO TMPSAMOH, OT TOYKH [0 IUIOCKOCTH, MEXIY
CKPEIIHBAIOIIUMUCS TPSIMBIMHU.

Pemarp 3amaun Ha HaXOXKACHHE T€OMETPUUYECKUX BEIMYMH MO 00pas3liaM WIM aJropuTMam, MPUMEHSS
W3BECTHBIC AHATUTUYECKUE METO/IbI MPU PEIICHUH CTaHJAPTHBIX MaTEMAaTHUECKUX 3aJ1a4 Ha BBIUMCIICHHUE YIJIOB
MEXIY CKPEIIMBAIOIIMMHUCS TPSIMBIMU, MEXKIY MPSIMOW M IUIOCKOCTHIO, MEXIY IIOCKOCTSMU, ABYTPAHHBIX
YTJIOB.

Boruncnsate 00bEMBI U IJIOMIAAN TOBEPXHOCTEH MHOTOIPAHHUKOB (MpU3Ma, MHUpaMHia) ¢ TPUMEHEHUEM
dbopMyI;  BBIYMCIATH COOTHOIICHHMSI MEXIy IUIOMIAAIMU  IOBEpPXHOCTEH, 00bEMaMu  MOAO0OHBIX
MHOTOTPaHHHUKOB.

OnepupoBarh MOHATUSIMHU: CAMMETPHS B POCTPAHCTBE; LIEHTP, OCh M INIOCKOCTh CUMMETPHUH; IEHTP, OCh
U TUIOCKOCTh CUMMETPHH (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBaTh M HHTEPHOPETUPOBATH  HMHPOpPMAIMIO O  MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

[TpumensTe reomerpuueckue (aKTbl Ui PEIMICHHS CTEPEOMETPUYECKHX 3a/ad, MPEeAIoIararonx
HECKOJIBKO LIaroB PeLICHUs, €I YCIOBUS IPUMEHEHHUS 3a/1aHbl B SBHOU (hopMe.

[IpuMmeHsTh MpocTelire MporpaMMHBIE CPEICTBA U DIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI MpHU
pEIIeHNN CTEPEOMETPUIECKHX 3a/1au.

[IpuBOIUTE, TPUMEpPHl MATEMAaTHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOAEC H IKU3HH, pACIO3HABAThH
MPOSIBJIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpyuMeHsITh TONyYEHHBIE 3HAHUS HA TPAKTHKE: aHAIM3UPOBATh pEAlbHbIE CUTyallUd M MPUMEHSThH
W3YYCHHBIE TIOHSTHUS B TIpOlLIECCE TOWCKA PEIICHUS MaTeMaTH4ecKH CQOpPMYIUPOBAHHON MPOOIIEMBI,
MOJICIIMPOBaTh pEaJbHBIE CHUTYallMd Ha S3bIKE TEOMETPHH, WCCIEOBAaTh IMOCTPOSCHHBIE MOJIETH C
WCTIOJIH30BAaHUEM TE€OMETPHUECKUX TOHSATHHA M TEOpEeM, ammapara ajireOphl; pelaTh NMpaKkTHYeCKHe 3aiadd,
CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEIUYHUH.

11 KIIACC

OnepupoBarh  MOHATUAMH:  IWIMHIPUYECKas  TOBEPXHOCTh, 0Opa3ymoliue  IIJIMHIPUYECKOU
MOBEPXHOCTH; IWIMHJP, KOHHUYECKass TOBEPXHOCTh, OOpa3ylolue KOHMYECKON MOBEPXHOCTH, KOHYC;
chepudeckas MOoBEpXHOCTD.

PacnioznaBate Tena Bpamenust (HUIUHIP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI TOMYYEHUS T BPAICHUSI.

KrnaccudunupoBars B3auMHOE pacrofioskeHue Chephl U MITOCKOCTH.

OmnepupoBarh MOHATUSMH: IMAPOBOW CETMEHT, OCHOBAHWE CETMEHTA, BHICOTA CETMEHTA; MIapOBOM CJIOH,
OCHOBAHHE IAPOBOTO CJIOS, BEICOTA IIAPOBOTO CIIOST; IIAPOBOM CEKTOP.

Breruncnsate 00bEMBI U TUIOIIAN TTOBEPXHOCTEH TENl BpallleHUs], TEOMETPUUECKUX Tel ¢ MPUMEHEHUEM
bopmy.

OnepupoBaTh MOHATUSMU: MHOTOTPaHHHK, BIUCAHHBIA B cepy M OMHMCAHHBIN OKoJO cdepsl; chepa,
BIIMCaHHAas B MHOI'OI'PaHHUK WJIA TCJIO BPAIICHHA.

BbI4ncnsTh COOTHOMICHHSI MEXKAY TUIOIIAIIMU TOBEPXHOCTEH U 00bEMaMU MTOT0OHBIX TE.

N3o06paxats u3yyaembie (GUTYPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.



BrimonHATh (BBIHOCHBIC) TIJIOCKHME YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHIl CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEUCHUS TeJl BPAIICHUSI.

W3BnekaTb, WHTEPHOPETHPOBaTb W  NpeoOpa3oBbIBaTh  MHGOPMALMIO O  MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

OmnepupoBarh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BrimmonaaTe HeﬁCTBHH CJIOKCHUS BCKTOPOB, BBIYUTAHUSA BCKTOPOB W YMHOXCHHUA BCKTOpa Ha 4YHUCIIO,
OOBSICHSITh, KAKUMHU CBOMCTBAMU OHH 00JIAJAfOT.

[TpuMeHsTH MPaBUIIO TTApaILISIICTUIIC A,

OnepupoBarh TOHSATHSAMH: JCKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOpP, MOMYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOPA, YrOJl MEXKIY BEKTOpaMH, CKAJISIPHOE MPOW3BEICHHE BEKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLI.

HaxomuTe cymMMy BEKTOPOB M IPOW3BEICHHUE BEKTOpPA HA YMCIIO, YTOJ MEXIY BEKTOPaMH, CKaJSIPHOE
MPOU3BEICHUE, PACKIIAABIBATh BEKTOP MO JBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3a/aBath MIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensiTh reoMeTpudeckne (AKThl IS PEMICHUS CTEPEOMETPUYECKHX 3a1ad, MPEIrnoJIararoliux
HECKOJIbKO IIaroB PEIIeHHs, €CIIN YCIOBUS IIPUMEHEHUS 3a/1aHbI B SIBHOU (hopMe.

Pemrate npocreiime reoMeTpudeckue 3a1aui Ha IPUMEHEHUE BEKTOPHO-KOOPIUHATHOTO METO/Ia.

Pemrate 3ala4yru Ha J0Ka3aTCJIbCTBO MATEMATHYCCKUX OTHOIIIEHUHN U HaXOXIACHUC TCOMCTPHUYCCKUX
BCIIMYHUH 110 06pa3uaM WK aJIrOpUTMaM, IPUMCHAA HM3BECTHBIC MCTOABLI IIPU PCIICHUMU CTAHAAPTHBIX
MaTeMaTHYECKUX 3a]1ay.

[TpuMeHsATh MPOCTEHIINE MPOrpaMMHBIC CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC CHUCTEMBI IPH
pEIICHNN CTEPEOMETPUICCKIX 3a]1ad.

[IpuBoguTe mHpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE M KU3HH, paCIO3HABATh
MPOSIBJICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[TpuMeHsATh TONYYCHHBIC 3HAHHMS HA TPAKTHUKE: aHAIM3UPOBATh PEaJbHBIC CHUTYAllMd M TPUMEHSTH
W3YyUCHHBIC TIOHATHS B TIpOIECCE IIOMCKA PEIICHHS MaTeMaTH4ecKu ch)OopMyIMpoOBaHHONH TPOOIEMBI,
MOJICTTUPOBATh pEAJbHBIC CHTYallMM Ha S3bIKE T'E€OMETPUHU, HCCICIOBaTh IMOCTPOCHHBIE MOJICIU C
HCIIOJIB30BAHHUEM TI'€COMCTPHUYCCKUX HOHATHU U TCOpCM, arrapara anre6pLI; peliaTh IMPAKTUYCCKUC 3aqaydu,
CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEIUYHUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpaMMbI Bcero Kontpoanueie  Tpakruueckue oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TJIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN
3 HepneHﬂmiynﬂpHOCTb MPSIMBIX U 12
MJI0CKOCTEH
4 VYTIubl MeXAY IPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpaHHuKH 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 ) 0




11 KUIIACC

HaumeHoBaHue pa3iesioB U TeM

KoauuecTBO 4acoB

JuaexkTpoHHbIe (UU(poBbHIE)

Ne /i Kounrpouabusie IIpakTuueckue
MPOrpaMMblI Bcero oOpa3oBaTe/IbHBIE pecypchl
padoTshI padoThI
1 Tena BpaieHus 12 https://resh.edu.ru/subject/17/10/
2 O6LEMEL Tell 5 1 https://resh.edu.ru/subject/17/10/
3 BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://resh.edu.ru/subject/17/10/
4 IToBTrOpenue, 0600IIEHNE, y 1 https://resh.edu.ru/subject/17/10/
cUCTEeMaTH3aIus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0




INOYPOYHOE IIJTAHUPOBAHUE
10 KUIACC

Ne ni/n

Tema ypoka

OCHOBHbIE MIOHATHUS CTEPEOMETPUU: TOUKA,
npsimMasi, MI0CKOCTh, IPOCTPAHCTBO.
[IpaBuiia n300paxeHust Ha pUCYHKaXx:
n300pakeHMs MIIOCKOCTEH, IMapauIebHbBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsTus: nepeceKaromuecs miIOCKOCTH,
MNepeCCKaromuec:d nmpsamMad U rjiIoCKOCTb

IlonsTus: nepeceKaromuecs miIoCKOCTH,
nepeCCKaromuecs nmpsamMad u rjiIoCKOCTb

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

3HaKOMCTBO C MHOT'OIpaHHUKaMH,
n300pakeHre MHOTOI'PaHHUKOB Ha
PHUCYHKaX, Ha IPOEKIIMOHHBIX YePTeKaxX

https://resh.edu.ru/subject/17/10/

HauanbHble cBefieHUs 0 KyOe U nupamue,
uX pa3BEépTku U Mojenu. CeueHus
MHOTI'OTPaHHUKOB

HauanbHble cBefieHus 0 KyOe U nupamuse,
uX pa3BEépTkU U Moaenu. CeueHus
MHOT'OI'PaHHHKOB

[TonsTre 06 akcCMOMaTUYECKOM TTOCTPOEHUHU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

[TonsATHE 00 AKCHOMATHYECKOM MTOCTPOCHHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CIICICTBUS U3 HUX

https://resh.edu.ru/subject/17/10/

[TonsATHE 00 aKCHOMATHYECKOM MTOCTPOCHHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U

https://resh.edu.ru/subject/17/10/




CIICACTBHUA U3 HUX

ITonsatue 06 akCHOMaTUYECKOM IIOCTPOCHUU

https://resh.edu.ru/subject/17/10/

10 CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHH U

CIICJICTBHS U3 HUX

B3anMHoe pacoioxKeHue IpsIMbIX B https://resh.edu.ru/subject/17/10/
11 MIPOCTPAHCTBE: MepeceKaronuecs,

napauiebHbIe ¥ CKPEIIMBAIOIINECS PIMBbIC

[MapamienbHOCTh MPSIMBIX | TIOCKOCTEH B https://resh.edu.ru/subject/17/10/
12 MPOCTPAHCTBE: Mapajlie/IbHBIC IPSIMBIC B

POCTPAHCTBE; MapaAICILHOCTD TPEX

PSMBIX

[MapamienbHOCTh MPSIMBIX U TIOCKOCTEH B https://resh.edu.ru/subject/17/10/
13 npoctpancTBe: [lapainensHOCTh IPIMON 1

IUIOCKOCTH
14 VB C COHAMPABICHHBIMA CTOPOHAMH https://resh.edu.ru/subject/17/10/
15 VIOJ MEXIy TIPAMBIME B TIPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
16 VIOJ MEXTy TIPAMBIME B TIPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
17 [MTapannenbHOCTh TUIOCKOCTEH: https://resh.edu.ru/subject/17/10/

napasuieNbHbIC MII0CKOCTH
18 CROMCTRA MAPAITENBHBIX IIOCKOCTEH https://resh.edu.ru/subject/17/10/

[Tpocreiime npocTpaHCTBEHHBIE (PUTYPBI https://resh.edu.ru/subject/17/10/
19 Ha TUIOCKOCTH: TETpadp, KyO,

napasuiesenune/
20 TocTpoeHue ceueHHit https://resh.edu.ru/subject/17/10/
21 TocTpoeHHe ceuerHil https://resh.edu.ru/subject/17/10/
29 KonrpossHas padora o reme "IIpsimbie n https://resh.edu.ru/subject/17/10/

MIJIOCKOCTH B IPOCTPAHCTRBE.




[TapannenpHOCTh NPSAMBIX U IJIOCKOCTER"

23

24

[leprieHAMKYASIPHOCTH MPAMOUN U
IJIOCKOCTH: MEepIEHANKYIISPHbIE MPSMBIC B
MIPOCTPAHCTBE

[Ipsimble napasienbHbIle U
MEPIEeHIUKYIIAPHBIE K IIJIOCKOCTH

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

25

IIpsiMble napasienbHble U
IIEPIEHIUKYIISIPHBIE K IITIOCKOCTH

https://resh.edu.ru/subject/17/10/

26

27

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U
IJIOCKOCTH

[Ipu3Hak neprneHIuKyIIpHOCTU MPSIMON U
MJIOCKOCTH

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

28

29

30

Teopema 0 npsAMON NepHeHIUKYISIPHON
IJIOCKOCTH
Teopema o IpsIMOI EPIIEHIUKYIIAPHOU
IJIOCKOCTH
Teopema o IpsIMOI IEPIIEHIUKYIIAPHOU
IIJIOCKOCTH

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

31

[TeprieHAMKYISIP U HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH J0 INIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 10 TNTIOCKOCTH

https://resh.edu.ru/subject/17/10/

32

33

34

[IeprieHAMKYISAP U HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH J0 MJIOCKOCTH, PACCTOSTHUE OT
NPAMOM 10 MITOCKOCTH

HepHCHI[I/IKy.]'I}Ip W HAKJIOHHBIC: PACCTOSAHUC
OT TOYKH O INIOCKOCTH, paACCTOAHUC OT
HpHMOﬁ J0 IIJTOCKOCTH

IlepnieHqUKyYISp ¥ HAKJIIOHHBIE: PACCTOSIHUE
OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOH 10 IIJIOCKOCTH

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

35

VYTIiabl B IPOCTPAHCTBE: YIoJI MEXAY MPAMOM

https://resh.edu.ru/subject/17/10/




" IMJIOCKOCTBIO

36

37

JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJ
JBYTPAHHOI'O yria
JIByrpaHHBIN YroJl, JMHEHHBIA Yroi
JBYTPAHHOI'O yria

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

38

IlepneHquKyISIPHOCTD IIJIOCKOCTEM:
IpU3HaK HNEPIEHIUKYIIPHOCTH IBYX
IIJIOCKOCTEN

https://resh.edu.ru/subject/17/10/

39

40

41

42

43

[lepneHuKyISIPHOCTD MJIOCKOCTEM:
MIPU3HAK NEPIEHAUKYIIPHOCTH ABYX
IJIOCKOCTEN

[leprneHIUKyYIIPHOCTD MIOCKOCTEH:
MIPU3HAK MEPIECHIUKYIIPHOCTU ABYX
IJIOCKOCTEH

Teopema o TpEX NepHeHIUKYIApax
Teopema o TpEx nmepneHIUKYISIpax

Teopema o0 TpEx nmeprneHauKyIsIpax

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

44

KonTponbHas padota no temam

"TlepneH IUKYISIPHOCTD NMPSAMBIX U
mIockocTe" u "YTibel MEXy NPSIMBIMH U
II0cKOCTAMU"

https://resh.edu.ru/subject/17/10/

45

46

ITonstue MHOTr'OrpaHHuKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'PpaHHUKA, BBIITYKJIBIC U
HCBBIITYKIIBIE MHOTOTPaHHUKH, pasBépTKa
MHOTI'OrpaHHUKa

[Tpu3zma: n-yrompHas mpu3Ma; rpaHu U
OCHOBAHUS IPU3MBL; IPsIMAst U HAKJIOHHAS
IIpU3MBbI; OOKOBas U MOJIHAS TIOBEPXHOCTh
HIPU3MBI

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/




47

[Tapamtenenunen, NpsAMOYTOJIbHBII
napauleIenuIe U €ro CBOUCTBA

https://resh.edu.ru/subject/17/10/

48

49

50

51

52

IIupamuna: N-yrosnbHas nupamMuaa, TpaHu v
OCHOBaHUE NMUpaMUbl; OOKOBask U MOJHAS
IIOBEPXHOCTb IMUPAMU/IbI; IPABWIIbHAS U
yce4y€HHas nupamuaa

[TpaBusIbHBIE MHOTOTPAHHUKH: TTOHSATHE
NPaBUJILHOTO MHOTOTPaHHUKA; TPAaBUIIbHAS
pHU3Ma U MpaBWIIbHAS IUPAMUIA;
MpaBUJIbHAS TPEYroJIbHAs MUPaMUIA U
IIpaBWIbHBIN TeTpa’ip; KyO

[IpencraBneHue o MpaBUIbHBIX
MHOTOTPpaHHHUKAX: OKTAdIpP, TOJCKAdIP U
HKOCAdIP.

CumMMeTpusi B MPOCTPAHCTBE: CUMMETPHS
OTHOCUTEIIbHO TOYKH, MPSAMOH, MIIOCKOCTH.
DNeMEeHThl CHMMETPUH B TUPaMUIaX,
napajuieNienuneaax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

Brluncnenue 31eMeHTOB MHOTOTPAaHHUKOB:
pEOpa, TuaroHa u, yribl

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

53

[Tnomaae 60KOBOI MOBEPXHOCTH M MOTHOU
MMOBEPXHOCTHU MPSMOM TTPU3MBI, TUIOIIA/Tb
OCHOBaHUH, TeopeMa 0 OOKOBOH
MOBEPXHOCTHU MPSMOU MPU3MBI

https://resh.edu.ru/subject/17/10/

54

[Tmomaae 60KOBOI MOBEPXHOCTH H
MTOBEPXHOCTH MIPABMIILHOM MHPaAMUJIBI,
TeopeMa O IO OOKOBOH TTOBEPXHOCTH
YCEUEHHOW MUPAMUIBI

https://resh.edu.ru/subject/17/10/

55

Kontposbhas pabota mo teme
"MHuororpaHHukn"

https://resh.edu.ru/subject/17/10/




https://resh.edu.ru/subject/17/10/

56 [Tonsarue 06 006BEMe 1
57 OGbEM THpAMHIIBE 1 https://resh.edu.ru/subject/17/10/
58 OGbEM THpAMIIBE 1 https://resh.edu.ru/subject/17/10/
59 OGbEM THpAMIIBE 1 https://resh.edu.ru/subject/17/10/
60 OG6bEM IUPAMHTBI 1 https://resh.edu.ru/subject/17/10/
61 OGbEM PH3MBL 1 https://resh.edu.ru/subject/17/10/
62 OGbEM PH3MBL 1 https://resh.edu.ru/subject/17/10/
63 OGBEM TPH3MBL 1 https://resh.edu.ru/subject/17/10/
64 KontponbHas pabora o reme "O0bEMBI 1 https://resh.edu.ru/subject/17/10/
MHOTOTPaHHHUKOB"
[ToBTOpenue, 0000IICHNE CUCTEMATH3AITUS https://resh.edu.ru/subject/17/10/
65 3HaHui. [TocTpoeHune ceuenuii B 1
MHOTOTpaHHUKE
[ToBTOpenue, 0600IIEHNHE CUCTEMATH3AIUS https://resh.edu.ru/subject/17/10/
3HaHUU. BpUncIIeHne paCCTOSHUM: MEXIY
66 IBYMsI TOUKaMH, OT TOYKH J10 MPSIMOM, OT 1
TOYKH JI0 TUNIOCKOCTH, MEXKIY
CKPEIIMBAOIIMHUCS MPSIMBIMU
67 YToroBast KOHTPOJTbHAS PaGoTa 1 https://resh.edu.ru/subject/17/10/
[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTH3 AN https://resh.edu.ru/subject/17/10/
3HaHMUU. BBIUUCICHNE YTII0B: MEXKITY
68 CKPEIMBAIOIUMUCS IPSIMBIMHU, MEXKAY 1
IPSIMOY ¥ TUIOCKOCTBIO, IByTPAaHHBIX YIJIOB,
YIII0B MEXY TUIOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KUIIACC

Ne ni/n

Tema ypoka

Cdepa u map: LeHTp, paanyc, TUaMeTp;
IUIONIA/Ib TOBEPXHOCTHU ChEpPbI

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://resh.edu.ru/subject/17/11/

Bsaunmuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelIbHas TNIOCKOCTh K
cthepe; miomaas chepsl

https://resh.edu.ru/subject/17/11/

N3o00paxenue cdepsl, mapa Ha IIIOCKOCTH.
Ceuenus mapa

unuHapudeckas MOBEPXHOCTb,
o0pa3yroue MUIHHIPHYECKON
MOBEPXHOCTHU, OCh IHJIMHIPUIECKOM
MOBEPXHOCTHU

Hunuuap: ocHoBaHUS U OOKOBast
HOBEPXHOCTh, 00pa3yromas U OCh; MJIOLIA]b
OOKOBOI U MOJIHOM MOBEPXHOCTU

N306paxkenne nuauHApa Ha MIOCKOCTH.
Pa3pépTra nununapa. CeueHus: LUIMHIPA
(TII0CKOCTBI0, ApaIEIIbHOW WITH
NEepIEHINKYIIPHON OCH LIMIMH/PA)

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

Konnueckas moBepXHOCTh, 0Opasyroire
KOHHYECKOU IMOBEPXHOCTHU, OCH U BECpIIMHA
KOHUYECKOU TOBEPXHOCTHU

https://resh.edu.ru/subject/17/11/

Konyc: ocHOBaHue u BepIIMHa,
oOpa3yrolas 1 och; MJI0Laab OOKOBOW U
MOJTHON TOBEPXHOCTHU

https://resh.edu.ru/subject/17/11/

Yceu€HHBIN KOHYC: 00pa3yolire 1 BBICOTA,
OCHOBaHUs U OOKOBasi IOBEPXHOCTh

https://resh.edu.ru/subject/17/11/




N300paxeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca

https://resh.edu.ru/subject/17/11/

10
(TUI0CKOCTBIO, MTAPAJIIEIIEHOW OCHOBAHHIO, U
TUTOCKOCTBIO, MPOXO/IAIIEH Uuepe3 BEpIIuHY)
11 KomOuHarus ten BparieHus u https://resh.edu.ru/subject/17/11/
MHOTOI'PaHHHKOB
MHOrorpaHHuK, OIMMCaHHbBIH 0KOJIO CheEpHI; https://resh.edu.ru/subject/17/11/
12 ctepa, BMcaHHass B MHOTOTPAHHUK HJIU B
TEJIO BPAIICHHS
13 [Tonstue 06 00bEMe. OCHOBHBIC CBOWCTBA https://resh.edu.ru/subject/17/11/
00BEMOB TeT
14 OGBEM MITHHIPA, KOHYCA https://resh.edu.ru/subject/17/11/
15 OGbéM mapa 1 Iwiomas chepst https://resh.edu.ru/subject/17/11/
[TonoOHbIe Tena B MPOCTPAHCTBE. https://resh.edu.ru/subject/17/11/
16 COOTHOIICHUST MEX/TY TUIOIIAISIMA
MOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TN
17 KonrposnbHast pabota mo temam "Tena https://resh.edu.ru/subject/17/11/
BpaieHus" u "O6beMbl Ten"
18 BeKTOp Ha MIOCKOCTH U B POCTPAHCTRE https://resh.edu.ru/subject/17/11/
19 ClTOeHUe 1 BEHTAHHE BEKTOPOR https://resh.edu.ru/subject/17/11/
20 VMHOEHHE BEKTOPA Ha THCITO https://resh.edu.ru/subject/17/11/
Paznoxxenue BekTopa 1o Tpém https://resh.edu.ru/subject/17/11/
21 HEKOMITJIAaHAPHBIM BeKTOpaM. [IpaBuiio
napaiesienune/a
Pemienue 3amay, CBSI3aHHBIX C https://resh.edu.ru/subject/17/11/
22 IIPUMEHEHNEM IIPABUJI AEUCTBUH C

BEKTOPAMHU




23

[IpsimoyronbpHas cucteMa KOOpAUHAT B
npoctpanctse. KoopauHatel BekTopa.
[Ipocrefiue 3a7a4u B KOOpJAUHATAX

https://resh.edu.ru/subject/17/11/

24

25

VYron mexy BekTopamu. CKajsipHOE
POM3BEICHUE BEKTOPOB

Brruncnenue yrioB Mexy NpSIMbIMU U
IUIOCKOCTSIMU

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

26

KoopanHaTHO-BEKTOPHBIN METOJ IIPU
PELIEHUU T€OMETPUYECKUX 3a1a4

https://resh.edu.ru/subject/17/11/

27

28

29

30

Kontponbnas padota no teme "BekTops! u
KOOpJMHATHI B IPOCTpaHCTBE"

[ToBTOpeHuE, 0000MIEHNE 1
cuctemarusanus 3HaHuii. OCHOBHbBIE
burypsl, QpakThl, TEOPEMBI Kypca
TUTAHUMETPHH

[ToBTOpeHnue, 06061IeHNE 1
cucremMaTtu3anus 3HaHuil. OCHOBHBIE
burypsl, GpaxTsl, TEOpEMBI Kypca
TUTAHUMETPUH

[ToBTOpenue, o6o0IIeHNE 1
cHCTeMaTH3alus 3HaHUH. 3a1a4n
TUITAHUMETPUH U METOJIBI UX PELICHUS

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

31

[ToBTOpeHue, 0600mIEeHNE 1
cucTeMaTHu3anys 3HaHuH. 3a1aun
TJIAHUMETPUH ¥ METOJIBI KX PEIICHHS

https://resh.edu.ru/subject/17/11/

32

[ToBTOpenue, 0600mIEeHNE 1
cucreMmaru3anus 3HaHn. OCHOBHBIE
¢burypsl, paxTel, TEOPEMBI Kypca
CTEpEOMETPUHU

https://resh.edu.ru/subject/17/11/

33

Hrorosast KoHTpOJIbHAS paboTa

https://resh.edu.ru/subject/17/11/




34 [ToBTOpeHue, 0600MIEeHNE 1

cUCTeMAaTHU3aus 3HaHUU

https://resh.edu.ru/subject/17/11/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1.Mep3snsak A.I'. Marematuka. I'eomerpus. 10 kiacc bazoBblil ypoBenb. AO»M3narenscTBo
«IIpocBemenne»2021

2.Mepznsk A.I'. Matematuka. ['eomerpus. 11 xinacc ba3oslit ypoBers. AO»M3naTenbcTBo
«IIpocBemenne»2021

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Martematuka: paboune nmporpammsbl: 7-11 kiaccer / A. I'. Mepsnsk, B. b. ITononckuii, M. C. SAxup, E.B.
Bymko. - M.: Benrana-I'pad, 2017. — 150 c. ISBN 978-5-360-08117-3

2. Maremaruka: anreOpa U Hayajla MaTeMaTHYeCKOro aHanu3a, reomerpus. ['eomerpus: 10 kmacc:
MeToaudeckoe mocoowue. / bymnko E.B., Mepansik A. I'., Homuposckuii JI. A., [Tonouckuii B. b., u np. — M..:
Benrana-I'pad, 2017. — c.: un.

3. Matemaruka: anreOpa 1 Hayajla MaTeMaTUYECKOT0 aHanu3a, reometpus. ['eometpus: 11 knacc:
meTtoaudeckoe nocoodue. / bynko E.B., Mepsnsk A. I'., Homuposckuit 1. A., [Tonouckuii B. b., u np. — M.:
Benrana-I'pad, 2017. — c.: ui.

4. Martematuka: anrebpa 1 Hayaia MaTeMaTHYECKOro aHalln3a, reomeTpus. ['eoMeTpusi: TuIaKTHYECKIe
matepuanbl: 10 kmacc: mocobue s yyammxcs o0meoopa3oBarenbHbIX opranusanuii / A.I'. Mepansik, B.b.
[Mononckuii, E.M. Pabunosuy, M. C. Skup. — M.: Bearana-I'pad, 2020. — 176 c.

5. 4. MaTtemaruka: anreOpa v Hadajla MaTeMAaTHYSCKOTO aHAN3a, TeOMETpHsl. [ eoMeTpust: TUIaKTHISCKUC
matepuanbl: 11 kmacc: mocobue s yyammxcs o0eoopa3oBareabHbIX opranu3anuii / A.I'. Mepsnsik, B.b.
[Monouckuii, E.M. Pabunosuy, M. C. Slkup. — M.: Bearana-I'pad, 2020. — 176 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. https://resh.edu.ru/subject/17/10/
2. https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/10/
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