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MyHHIMIATbHOE Ka3éHHOe 0611e00pa3oBaTelbHOE yIpekKICHHE
«Pairopo/ickas CpeaHss [IKoaa»
CaeTiI08pcKoro paiiona Bonrorpaackon obnacTu

PABOYME ITPOI' PAMMBbI

yueGHoro npeamera «'eomerpusi. ba3oBbli ypoBeHb»

s obyyaromuxces 11 kiacea

Ko63eBa TaTthssHa BUKTOpOBHA

c. Patiropon 2025 - 2026 yueOHBIN TOJI




PABOYAS TIPOTPAMMA
yueoHoro npeamera «I'eomerpusi. bazoBblii ypoBeHb» 1151 o0ydaomuxcs 11 kiaccon
2025-2026 yueoHoro roga
MMOSICHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yaeOHOro Kypca «['eomeTpus» 6azoBoro ypoBHs s odydaromuxcs 10 —11 xmaccoB pazpaborana Ha ocHoBe denepaibHOro
roCyJJapCTBEHHOT0 00pa30BaTENbHOIO CTaHJIapTa CpeaHero odmiero odopa3oBaHus, ¢ YUETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMM, MPEAbIBIIEMBIX K
MaTeMaTHYeCKOMy OOpa30BaHHIO, M TPAAUIUN pOCCUiickoro oOpa3oBaHus. Peamusamusi mporpaMMbl  00ECIEUMBAET OBJIAJICHUE KIFOUEBBIMHU
KOMIIETEHIIUSIMH, COCTaBIAIOIIMMU OCHOBY /I CaMOpPa3BUTHS M HEMPEPHIBHOIO 00pa3oOBaHUs, I[€IOCTHOCTh OOILIEKYJIbTYPHOTO, JUYHOCTHOTO U
[I03HABATEJIbHOTO PAa3BUTHS JJMYHOCTH 00Yy4arOIINXCSl.

HEJU U3YYEHUS YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reoMeTpuu Ha YPOBHE CpeIHEro oduiero oopazoBaHusi 00yCIOBJIE€HA IPAKTUYECKON 3HAYMMOCTbIO METAIIPEAMETHBIX U
MPEeIMETHBIX pe3yJIbTaTOB OOYy4YeHHs] TEeOMETPUM B HANpaBJICHUU JIMYHOCTHOIO pa3BUTUS oOydarommxcs, (opMupoBaHUS (DYHKIMOHAIBHOM
MaTeMaTUYECKON T'PaMOTHOCTH, M3y4YEHHUS IPYrHX Y4eOHBIX AUCHUIUIMH. Pa3BuTtHe y oOy4aroumxcs NpaBUIbHBIX MPENCTaBICHUNW O CYIIHOCTH U
MIPOMCXOKIEHUU T€OMETPUUECKUX aOCTpaKUUi, COOTHOLIEHUH PEAIbHOTO M HJEANbHOI0, XapaKTepe OTPaKeHUs MaTeMaTHYeCcKOil HayKoW sBIECHHH U
IIPOLIECCOB peajbHOrO0 MHUpPA, MECTE F'E€OMETPUU B CHUCTEME HAayK MU POJIM MATEMaTHYECKOI'0 MOJEIMPOBAHHS B HAYYHOM IIO3HAHMM MU B NPAKTHUKE
crocoO0CcTBYeT (hOPMHUPOBAHUIO HAyYHOTO MHPOBO33PEHHUS y4yalIUXCs, a TaKXKE KauyecTB MBIIUICHUS, HEOOXOIUMBIX [JIs aJanTallid B COBPEMEHHOM
ob1iecTBe.

['eomerpust siBIsieTCsl OMHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHEro 001Iero oopa3oBaHus, Tak Kak 00ecrednBaeT BOSMOKHOCTh H3YUEHH 51 KaK
JUCHUILINH €CTeCTBEHHO-HAYYHOI HAMPaBICHHOCTH, TAaK U TYMAHUTAPHOM.

Jlormueckoe MbINIeHHE, GOpMHUpPYyEeMOe MPH HU3YyYSHHH OOYYAIOIIMMUCS TOHSTUHHBIX OCHOB T'€OMETPHHM M TOCTPOSHHH I[EMOYKU JIOTHYECKUX
YTBEpXKJICHUN B XOJI€ pEIIeHUS FeOMETPHUYECKUX 3a/lad, YMEHUE BBIBUTATh M ONPOBEPraTh I'MIIOTE3bl HEMOCPEICTBEHHO MCHOIb3YIOTCS MPH pelll eHUH
3aJla4 eCTECTBEHHO-HAYYHOT0 [IUKJIA, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHne OpueHTHPOBATHCA B MPOCTPAHCTBE UIPaeT CYLIECTBEHHYIO POJb BO BCeX OOJACTIX AEATEIbHOCTH uenoBeka. OpHeHTalus 4eaoBeKa BO
BpPEMEHH U MPOCTPAHCTBE — HEOOXOANMOE YCIOBHE €ro COMUAIBHOr0 OBITHSA, (hOpMa OTPaKEHUS OKPYKAIOIIEr0 MUPA, YCIOBHE YCIEUIHOTO MTO3HAHUS U
aKTHBHOTO TpeoOpa3oBaHus JeicTBUTeNbHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMU 00pa3aMH OOBEOUHSET pa3Hble BHJIBI Y4eOHOW WM TpPyIOBOU
NESITEIbHOCTH, SIBJISIETCS OJHUM U3 IPO(ECCHOHAIBHO BaXKHBIX KaU€CTB, [I03TOMY aKTyajbHa 3a/1a4a (OpMHUPOBaHUS Yy 00ydarOIUXCsl IPOCTPAHCTBEHHOIO
MBIIJIEHUS KaK Pa3HOBHIHOCTH OOpa3HOTO MBIILIEHHS — CYIIECTBEHHOTO KOMIIOHEHTa B IMOATOTOBKE K MPAKTHYECKOH AEATeIbHOCTH MO MHOTHUM
HaIPaBIICHUSIM.

Llenb ocBoeHus mporpammsbl yuedHoro kypca «I'eomerpus» Ha 6a30BOM ypoBHE 00ydeHHs — 0011e00pa3oBaTENbHOE U OOIIEKYIbTYpHOE Pa3BUTHE
oOyyaromxcs uepe3 oOecredeHue BO3MOXKHOCTH NPUOOPETEHUS M HUCIOJb30BAHUS CHCTEMAaTHUYECKMX TIE€OMETPUYECKUX 3HAHUM M JeiCTBUH,
Crelr (PUUHBIX T€OMETPUH, BOSMOXHOCTH YCHEIIHOIO MPOJIOJKEHUST 00pa30BaHUs MO CIIELHUAIbHOCTAM, HE CBA3AHHBIM C IIPUKJIAJHBIM HCIOJIb30BAHUEM
reoMeTpUH.

[Iporpamma 1o reomeTpuud Ha 0a30BOM YypOBHE MpeAHAa3HAUYeHA [Jisi OOydYalOMUXCs CPEOHEH IIKONbI, HE HWCIBITHIBABIINX 3HAYMTEIbHBIX
3aTpyIHEHUI Ha YPOBHE OCHOBHOTO 0o011ero oopasoBanus. Takum obpa3zom, o0yyaroniiecst Ha 6a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MaTEeMaTHUECKUE
YMEHHUS, CBSI3aHHBIE CO CHEM(UKON TeOMETPUN U HEOOXOIUMBIE /IS )KU3HU B COBpeMEHHOM ol1iecTBe. Kpome 3Toro, OHM MMEIOT BO3MOXHOCTh M3y4YHTh
reomMeTpuio 6oiee riryooKo, eciiy B AajbHEHIIEeM BOSHUKHET HEOOXOMMOCTh B T€OMETPUUYECKUX 3HAHUAX B MPOGECCHOHATBHON 1eITeTbHOCTH.



JlocTikeHne 1ie OCBOEHMS MPOrpaMMbl OOECIEYMBAETCS PEUICHMEM COOTBETCTBYIOIIMX 3aaay. [IpuopuTeTHBIMM 3ajadyaMH OCBOEHHUS Kypca

«["eomerpumn» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBIstOTCA:

(dbopMHpOBaHUE MPEICTABIECHHS O FT€OMETPUHN KaK YaCTH MUPOBON KYJIBTYphl M OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIMM MUPOM;

(dopMupOBaHUE IPEACTABICHUSI O MHOIOTPaHHMKAaX M TeJlaX BpalleHUs KaK O Ba)KHEHIIMX MaTeMaTH4YECKUX MOJENSX, MO3BOJISIOIIUX OMHCHIBATH U
M3y4aTh Pa3HbI€ SIBICHUS OKPYXKaIOIIEro MUpA;

(dbopMHpOBaHUE YMEHHUS PACIIO3HABATH HA YepTeXkaX, MOACIAX U B peaIbHOM MUPE MHOTOTPAHHUKH U TeJa BPAILCHUS;

OBJIaJICHHE METOJIaMH PEIIeHU 3a/1a4 Ha MOCTPOCHUS Ha N300pakeHUSX MPOCTPAHCTBEHHBIX QUTYD;

(bopMHpOBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHUSMH O MHOTOI'PaHHHUKAX M TEJIaX BPAIICHHUS U MX OCHOBHBIMH CBOWCTBAMH;

OBJIaJICHUE aJITOPHUTMaMH PEIICHHS OCHOBHBIX THIIOB 3a1ad; (hOPMHpPOBAHHE YMEHHsS IPOBOIUTH HECIOXHBIE TOKa3aTENbHBIE PACCYXICHUS B XOJ€
pELICHNS CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C IIPAKTUYECKUM COZIEPKAHUEM;

pa3BUTHE MHTEUIEKTYaJbHBIX U TBOPUYECKUX CHOCOOHOCTEH 00ydaromuxcs, MO3HaBaTEIbHONH aKTMBHOCTH, MCCIENOBATEIbCKUX YMEHHH, KPUTUYHOCTH
MBILLJICHHUS;

(dopmupoBaHue (QpyHKIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOM I'€OMETpUU: YMEHUE Paclo3HaBaTh MPOSBIIEHUS I'€OMETPUUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peasIbHbIX KM3HEHHBIX CUTyalUsX U MPU U3YYEHUU APYTUX Yy4eOHBIX MPEIMETOB, MPOSBIIEHUS 3aBUCUMOCTEH U 3aKOHOMEPHO CTEH,
dbopMynupoBaTh MX Ha S3bIKE T'€OMETPUU M CO3JaBaTh I'€OMETPHUUECKHE MOJEIHM, IPUMEHSITh OCBOEHHBIM I€OMETpUYEeCKMH ammapar s peleHus
IIPAaKTUKO-OPUEHTUPOBAHHBIX 3a/a4, MHTEPIPETUPOBATH U OLIEHUBATH I10JyUYEHHBIE PE3YJILTATHI.

OTnMUUTEIFHON OCOOEHHOCTBIO MPOTPaMMBbl SBJSIETCS BKJIIOUEHHE B KypC CTEPEOMETPUM B Hayajle ero M3y4yeHHs 3a/ad, pPellaeMblX Ha YPOBHE
MHTYUTUBHOIO TIO3HAHUS, U ONpeneiaéHHbIM 00pa3oM OpraHu3oBaHHas pabora HaJ HHUMM, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOIO U
MIPOCTPAHCTBEHHOI'O MBIIIUIEHUS, CTUMYJIMPYET IPOTEKAHNE MHTYUTUBHBIX ITPOLECCOB, MOTUBUPYET K aJbHEHIIEMY H3YUYEHHIO IIPEIMETA.

[Tpennoutenue oTnaércs HarJIsSAHO-KOHCTPYKTUBHOMY METOJy OO0y4YeHHs, TO €CTh TEOPETUUYECKHE 3HAHMUS UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTH
MIPEIMETHO-IIPAKTUYECKON NeATEIIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUM Yy YYallMXCsd B Kypce CTEpEOMETPUM IPOBOIAUTCSA 3a CYET
pelleHus 3a1a4 Ha CO3JjaHhE MPOCTPAaHCTBEHHBIX 00pa30B M 3a/ay Ha ONEPUPOBAHUE IPOCTPAaHCTBEHHBIMU oOpazamu. Co3znaHue oOpa3a IPOBOAUTCS C
OIIOPOi Ha HAIJIAHOCTh, @ OIIEPUPOBAHKNE 00Pa30M — B YCJIOBUSAX OTBJICUEHHUS OT HAIJIAHOCTH, MBICJIEHHOIO U3MEHEHHS €r0 HCXOJHOIO COIEP KAHMSL.

OcHoBHBIE conepkarenbHble TMHUU Kypca «['eomerpun» B 10—11 knaccax: «MHororpanHukn», «lIpsiMble U IIJI0CKOCTH B IpOCTpaHCTBE», «Tema
BpallleHUs», «BEKTOpBI U KOOPAMHATHI B IPOCTpaHCTBE». DOpMUPOBaHKE JIOTMUECKUX YMEHUN PACIPENENAeTCs HE TONBKO 110 CONEPKATEIbHBIM JIMHUAM,
HO U 110 rojiaM 00y4eHHsl Ha YPOBHE CpeIHEro oo1iero o0pa3oBaHusl.

Conepxanne o0pa3oBaHMsl, COOTBETCTBYIOIIEE PEAMETHBIM Pe3yJIbTaTaM OCBOEHHUsS paboueil mporpamMmsl, pacinpeaenéHHbIM 10 rojaM o0ydyeHus,
CTPYKTYpPHUPOBAHO TaKUM 00pa3oM, YTOObI OBJIaIEHUE FT€OMETPUUECKMMHU MOHATHSAMHI U HaBbIKAMU OCYIIECTBJISAIOCH IIOCIEI0BATEJIBHO U IOCTYNATENbHO, C
COOJIIOJIEHNEM MPUHIMIIA MPEEMCTBEHHOCTH, YTOObI HOBbIE 3HaHMS BKJIIOYAINCh B OOLIYI0O CHCTEMY I'€OMETPHYECKHUX IPEICTaBICHUN 00ydaroluxcs,
pacmmpsis U yriayoJisis e€, o0paszyst IpOYHble MHOKECTBEHHBIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usyuenue reometrpun otBouTCA 2 yaca B Hezemo B 10 kiacce u 1 yac B Henenmto B 11 kiacce, Becero 3a aBa rojga oOyuenus - 102 yueOHbIX Haca.
COJAEP)KAHUME YYEBHOI'O KYPCA
11 KJIACC



TeJsia BpanieHus

[MunuHaapruyeckas MOBEPXHOCTb, O0pa3yrolllue LUIMHAPHUYECKONH MOBEPXHOCTH, OCh LMJIMHAPUYECKOW MOBEPXHOCTH. LIMIuHApP: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, 00Pa3yroIIas U 0Ch; IIOIIAb OOKOBOH M ITOJIHOM ITOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3yrolre KOHHYECKOH MOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOW MoBepXHOCTH. KOHycC: OCHOBaHME M BEpIINHA,
o0pasyromias U ock; TJI0IIalb OOKOBOM U MOJHOM MOBEPXHOCTH. Y CeUEHHBIN KOHYC: 00pa3yIoIye U BBICOTA; OCHOBAHUS U OOKOBasi IOBEPXHOCTh .

Cdepa u map: meHTp, paanyc, 1uaMeTp; MIOIIab MOBEpXHOCTU cepbl. BzaumHoe pacnonoxeHune chepsl U MIOCKOCTH; KacaTelbHas MIIOCKOCTb K
cdepe; miomanb chepsl.

N300pakeHre Ten BpalleHus Ha MIIOCKOCTH. Pa3BEépTka MUIMHIpA U KOHYCA.

KomOunanuu Ten BpalieHUss U MHOTOIPaHHUKOB. MHOTOIpaHHHK, OMUCAHHBIA OKOJIO cdepbl; chepa, BIUCAHHAS B MHOTOTPAHHUK, WU TENO
BpAaIICHHUS.

[Tonarue 06 o0béme. OcHOBHBIE CBOMcTBa 00BEMOB Tenl. Teopema 00 00bEME NMPAMOYroJILHOIO Napauliesienunena U ciaeactsus u3 He€. O0bEM
UWIMHIPA, KoHyca. OOBEM 1mapa u miomanb cepsl.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXY IJIOMAAIMH OBEPXHOCTEN, 00 bEMaMH MOAOOHBIX TEII.

Ceuennsa uuauHApa (mapajuielbHO M NEPIEHIUKYJSPHO OCH), CEYEHHMs KOoHyca (mapajijieliIbHO€ OCHOBAHHUIO M MPOXOASLIEe uepe3 BEPLIUHY),
CEYEHHs 1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha NJIOCKOCTH M B npocTpaHcTBe. ClI0XKEHUE M BBIYMTAaHUE BEKTOPOB. Y MHOKEHHME BEKTOpa Ha 4MCIIO. PaziioxeHune BeKTopa IO TpEM
HEKOMILIaHApHBIM BeKkTOopaM. [IpaBuio napannenenunena. PeineHue 3ajay, CBA3aHHBIX ¢ IPUMEHEHUEM NpaBUII ACHCTBUN ¢ Bek TopaMmu. [IpsmMoyrosibHas
cucTemMa KoopauHat B npoctpanctse. Koopaunatel Bekropa. [IpocTeiiiue 3agaun B KoopauHatax. Yroia Mexay BekTopamu. CkaasipHOe MPOU3B e1CHUE
BEKTOPOB. BhIunciieHne yriioB Mexay IpsMbIMH U IIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIA METO/I MPU PEIICHUH F€OMETPHUUECKUX 3a/1a4.
INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrpaMMbl yueOHOro npeamera «MaTteMaTHKa» XapaKTepU3yITCs:

I'paxnanckoe BocnuTanmue:

c(OpPMUPOBAHHOCTBIO TPAKIAHCKON MO3UIMK 00yUarOLIerocsi Kak akTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUIICKOro 0OLIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYD, SIBJICHHH, IPOLEAYp I'Pa)kIaHCKOro 00I1iecTBa (BIOOPHI, ONPOCHI U MP.), Yy MEHUEM
B3aMMOJICHCTBOBATH C COI[UATbHBIMA HMHCTUTYTaMU B COOTBETCTBUH C UX (QYHKUIUSAMU U Ha3HAUECHUEM.

ITaTpuoTHYecKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO POCCUICKON TpakJaHCKOM HICHTUYHOCTH, YBaXKEHHS K MPOIIJIOMY U HACTOAILIEMY POCCHMCKONW MaTeMaTHKH, IEHHOCTHBIM
OTHOULICHHEM K JTOCTHUKEHUSIM POCCUICKUX MAaTEMAaTUKOB U POCCHMCKOM MAaTEMAaTUYECKOHN IIKOJIbI, K HCIIOIb30BAHUIO OTUX JOCTHKEHUH B IPYrUX HAYKaX,
TEXHOJIOTHSIX, Chepax 3KOHOMUKHU.

JIyXOBHO-HPaBCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHUEM JYXOBHBIX LIEHHOCTEH POCCHHCKOro Hapoza; c(hOpMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO TMOBEICHHS, CBI3aHHOTO C
MPAaKTUYECKUM MPUMEHEHNUEM JJOCTHKEHUI HayKH U IeATeIbHOCTHIO YUYEHOTI0; OCO3HAHNEM JIMUYHOI'0 BKJIAIAa B TIOCTPOCHUE YCTOMYHUBOTO Oy TyIIero.

JcTeTHYecKOe BOCIIUTAHME:



ACTETUYECKHMM OTHOLIEHMEM K MHpY, BKJIIOYas 3CTETHMKY MaTeMaTHUYECKMX 3aKOHOMEpHOCTEell, OOBEKTOB, 3ajay, pPELIEHUH, pacCyXIEeHUM;
BOCHpI/II/IM‘II/IBOCTI)IO K MaTEMaTU4YCCKUM aCIICKTaM paSJ'II/I‘-IHI)IX BUI0B I/ICKyCCTBa.

duznyeckoe BOCIUTAHHE:

cOPMHPOBAHHOCTBIO YMCHHS NPHUMEHSATh MaTEMAaTHUYECKHE 3HAHMS B HMHTEpPecax 3J0pOBOro M 0e30macHoro oopasa >KM3HH, OTBETCTBEHHOI'O
OTHOIIIEHUS K CBOEMY 3/I0POBBIO (310POBOE MU TAHKE, COANTAHCHUPOBAHHBINA PEXKUM 3aHATUH U OTABIXA, peryispHas (u3ndecKas akTUBHOCTH); PU3UIECKOTO
COBepIHeHCTBOBaHI/ISI, HpI/I 3AHATHUAX CHOpTI/IBHO-OSI[OpOBHTGJ'II:HOﬁ OCATCIIBHOCTBIO.

TpyaoBoe BocnUTaHUE:

TOTOBHOCTBIO K TpyAdy, OCO3BHAHUCM I CHHOCTHU pr210J'HO6I/I$I; HHTCPCCOM K pa3JIMYHbIM C(i)epaM HpO(bGCCI/IOHaJII)Hoﬁ ACATCIBbHOCTH, CBA3aHHBIM C
MaTEMaTHKON M €€ MPHIOKEHUSIMH, YMEHHEM COBEpPIIATh OCO3HAHHBIA BHIOOpP OynyIeil mpodeccun U peann3oBhIBaTh COOCTBEHHBIE )KU3HEHHBIE T1J1a HBI;
TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHUYe€CKOMY OOpa3oBaHMIO M CaMOOOPA30BAaHMIO HA TMPOTSDKEHHHM BCEM JKM3HHU; TOTOBHOCTHIO K AKTHUBHOMY
yqacm}o B peLHeHI/II/I HpaKTI/I‘-IeCKI/IX 3a1a4 MaTeMaTI/I‘ICCKOfI HaHpaBHCHHOCTI/I.

IKoJ0rnyecKoe BOCIUTAaHHE:

chOPMHPOBAHHOCTBIO HKOJIOTHYECKOW KYJIbTYpPhl, TTOHUMAHHEM BJIMSHHUS COIMAILHO-IKOHOMUYECKHUX IPOIECCOB HAa COCTOSHUE MPUPOTHON WU
COIIMAJILHOM Cpelibl, 0CO3HAHMEM TJI00aJIbHOTO XapaKTepa SKOJOTHYECKUX TPoOJIeM; OpUeHTAIMEeH Ha TPUMEHEHNE MaTeMaTHYeCKUX 3HAHUH JIJIsT pelIeHUs
3a/1a4 B 00JaCTH OKPY>KAIOIIEH CpeIbl, IAHUPOBAHUS MOCTYIKOB U OLICHKU WX BO3MOYKHBIX TIOCJICACTBUN JUISI OKPYKAIOIIEH Cpebl.

ILleHHOCTH HAYYHOTO MO3HAHMS:

chOpPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKd M OOIICCTBEHHON MPAKTHKU, MOHUMaHHEM
MaTeEMaTUYECKOU HAaYKH KakK C(bepm YeJI0BE€Y ECKOU ACATCIIBHOCTH, 3TAIlOB eé Pa3BUTHA U 3HAYHMMOCTH JId Pa3BUTHUA HUBUJIN3allWH; OBJIAJICHUCM SI3bIKOM
MaTEMAaTUKH W MaTEeMaTHUYECKOM KYyJIbTYpOMl Kak CpEJICTBOM II03HAHUS MHUpPA; TOTOBHOCTBHIO OCYIIECTBISATH MPOEKTHYID M HUCCIEA0BATENbCKYIO
ACATCIbHOCT MHAUBHUAYAJIIbHO U B I‘p}’HHG.

METAINPEAMETHBIE PE3YJIbTATBI

MeTtanpenMeTHbIe pe3yNbTaThl OCBOCHUS IPOTpaMMBI ydeOHOro mpeamera «MaTemaThka» XapaKTepu3YIOTCS OBJAJCHHEM YHHBEPCATbHBIMU
NO3HAGAM EJILHBIMU OCUCMBUAMU, YHUBEPCATbHbIMU KOMMYHUKAMUBHBIMU O eUCMBUIMU, YHUBEPCATbHbIMU DecYIAMUBHBIMU OeUCTNEUAMU.

1) Vnusepcanvnvie nosnaeamenwvnwvie oeiicmsus, obecneyugarom @opmuposanue 06A308blX KOSHUMUBHBIX NPOYECCO8 00yuarowuxcs (oceoeHue
MeMO008 NOZHAHUSL OKPYHCAIOUIe20 MUPA; NPUMEHEHUe T02UYeCKUX, UCCIe008AMeNbCKUX Onepayull, ymeHut pabomamso ¢ ungopmayuetl).

ba3oBble JJornyeckue qeMcTBUSA:
BBISIBISITh M XapaKTEPU30BATHb CYIIECCTBEHHBIE NPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB, MOHSITHH, OTHOLIEHUH MEXAY MOHSATUAMHU, (HOPMYIHPOBATH
OTIpE/ICNICHNs] TOHATUN; YCTAaHABIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCHU(PUKAIMU, OCHOBAHUS JJii OOOOIIECHHUS M CPAaBHEHUS, KPUTEPUHU MPOBOIUMOTO
aHaJm3a;
BOCIIPUHUMATh, ()OPMYJIMPOBATH U MPEOOPa30BBIBATH CYKICHHS: YTBEPAUTEIbHBIC U OTPUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIE,
BBISIBIISITh MAaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOpEUHS B (aKTax, NaHHBIX, HAOMIOACHHUSAX U YTBEPXKICHUSX; TIpeAiaraTh KPUTEPUU
JUISL BBISIBJICHHSI 3aKOHOMEPHOCTENW U TPOTUBOPEUHIL;
JIENATh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHIYKTUBHBIX YMO3AKIOUEHNUN, YMO3aKIIOUEHUH 110 aHAJIOTHUH;



MPOBOAUTH CaMOCTOSTENIHHO J0Ka3aTelbCTBA MAaTEMaTHYECKUX YTBEP)KIEHUHU (IMpsMble U OT MPOTUBHOIO), BHICTpAaUBaTh apryMEHTAIUIO, MPUBOJUTh
MPUMEPBI U KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BBIBOJIBI,
BbIOMpaTh croco0 perieHus yuyeOHOH 3a7jaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHUS, BBIOMPAaTh HanboJiee MOAXOJALUINM C Y4ETOM CaMOCTOSITEIIBHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciegoBarelbCcKue JeiicTBUA:
UCIONB30BaTh BOMPOCHI KAaK HCCIENOBATENbCKHM WHCTPYMEHT TMO3HAHUS, (HOPMYIHPOBATH BOIPOCH], (DUKCHpPYIOUIHE MPOTUBOpEYHE, MpodIeMy,
yCTaHABIMBATh HCKOMOE M JaHHOE, () OPMUPOBATH THIIOTE3Y, APTYMEHTHPOBAThH CBOIO MTO3UIUIO, MHEHHE;
MPOBOJIUTH CaMOCTOSATENIbHO CIJIAHWPOBAHHBIM SKCIEPUMEHT, HCCIENIOBAaHUE MO YCTAHOBJCHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OO0beKTa, SBIICH Uf,
mpoliecca, BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00beKTaMHU, SIBIICHUSMHU, ITPOLIECCAMU;
CaMOCTOSITENTFHO (OPMYITHPOBATH OOOOIIEHUS W BBIBOABI MO pPE3yiIbTaTaM IMPOBEAEHHOTO HAOIIONEHUS, MCCIEIOBAHUS, OICHHBATh JIOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000 IIEHU;
MIPOrHO3MPOBATh BOZMOXKHOE Pa3BUTHE MPOLIECCa, a TAKKE BBIABUTATH IMPEION0OKEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ nnpopmanmeii:
BBISIBIIAITH Ae(UIUTH HH()OPMAIINH, TAHHBIX, HEOOXOAMMBIX JJIsI OTBETA HA BOIIPOC U IS PELICHUS 3a/1a4H;
BBIOMpaTh UH(DOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATh, CHCTEMATU3UP OBAaTh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3TUYHBIX BUAOB U
(hopM npeACTaBICHHUS;
CTPYKTYpPHUPOBaTh HHPOPMAIIHIO, IPEACTABIIATE €€ B pa3IM4YHbIX (pOpMax, MIUTIOCTPUPOBATH T'paduiecKi;
OLIEHUBATh HAAEKHOCTh MH(OPMAIIUH IO CAMOCTOSITENFHO CPOPMYIHPOBAHHBIM KPUTEPH SIM.

2) Vuueepcanbhvie KOMMYHUKAMUBHbBLE OeliCElUsl, 00eCnedusam chopmMupo8aHHOCMb COYUATbHBIX HABBIKOE 00VUAIOUUXCSL.

Oo0menue:
BOCIIPUHUMATH U (POPMYIMPOBATH CY>KJEHUS B COOTBETCTBUHU C YCIOBUSMHU M IEISIMHU OOIICHHUS; ICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOUKY 3pPEHUS B
YCTHBIX M MUChbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 X0y PEIISHUS 33a/1aui, KOMMEHTHPOBATh MMOJTyUYCHHBINA PE3yJIbTaT;
B Xo7€ 0OCYXICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJIaeMOM TeMbl, MPOOJIEMBbI, pelIaeMoi 3aJauM, BHICKAa3bIBaTh MJEU, HAllCJICHHBIC HA ITOMCK
pELICHHS]; COMOCTABIATh CBOM CYXKJICHHS C CYKICHHSIMHU JIPYTUX YYACTHHKOB JHaliora, 0OHAapyXMBaTh pa3idyue U CXOJICTBO MO3UIUN; B KOPPEKTHOU
bopme bopMynpoBaTh pa3HOIIacus, CBOU BO3PAKEHNUS,
MIPENICTABIIATh PE3YIbTaThl PELICHUS 33/1aui, SKCIEPUMEHTA, UCCIIEIOBAHMs, IPOCKTA; CAMOCTOATENIHFHO BHIOUPATh (POpPMAT BBICTYIJICHUS C YUETOM 3a7a4
IIPE3EHTALUN U 0OCOOEHHOCTEN ayJTUTOPUH.

CoTpyaHU4YeCcTBO:
MOHUMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAHIHOW W WHAMBUAYaIbHOW paOOTHI MpU pelleHHH Y4eOHBIX 3ajad; MPUHUMATh LIeJh COBMECTHOM
NesITeNbHOCTH, TIJIAHUPOBATh OPraHU3AIUI0 COBMECTHON paboThI, paclpeAesiTh BUIbI padOT, TOrOBapUBAaThCs, 00CYKIAATh MPOIECC U Pe3yIbTaT paboThl;
0000111aTh MHEHMS HECKOJILKUX JIFOEH;
y4acTBOBaTh B TPYMNNOBBIX ¢opMax paboTel (0O0CykaeHUs, OOMEH MHEHUH, «MO3rOBBIC INTYPMbI» W HWHBIC); BBIMOJIHATH CBOK YacTh padOTHI H
KOOPJIMHUPOBATh CBOM JIEUCTBUS C JPYTMMHM WICHAMH KOMAHJBI; OIICHMBAaTh KadyeCTBO CBOETO BKJAJa B OOMMH MPOAYKT IO KPUTEPHSIM,
copMyITUPOBAHHBIM Y9aCTHUKAMHU B3aMOCHCTBHSL.

3) Vhusepcanvhvle pecynamugnsle Oeticmsusl, obecnequdarom QopmMuposaniue CMulCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCIU.

Camoopranuzanus:



COCTaBJISITh IJIaH, aJITOPUTM PEIICHHs 3a7aui, BBIOUPATh COCO0 pelieHus ¢ y4€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BOZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHHUH C Y4ETOM HOBOM MH(OpMaIUH.

CaMOKOHTPO.Ib:
BJIa/IETh HaBbIKAMM II03HABATENbHOW pe(IeKCHH KaK OCO3HAaHHUS COBEpIIAEMbIX JIEHCTBUN M MBICIUTEIbHBIX IPOLIECCOB, MX PE3YJIbTATOB; BIAJETh
croco0aMu caMOIPOBEPKU, CAMOKOHTPOJIS ITpoliecca U pe3yibTaTa peleHus MaTeMaTHYeCcKon 3a/1au;
MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPH PEIICHUU 3a/laud, BHOCHUTh KOPPEKTHUBBI B JEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB,
JAHHBIX, HAMIGHHBIX OIIUOOK, BBISBJICHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBHUE pPE3y/bTaTa LEIH U YCIOBUSAM, OOBSCHSTH MPUUYUHBI JOCTHKEHUS WM HEAOCTIDXKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HaXOIUTh
omnOKy, 1aBaTh OIIEHKY NPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATDI

11 KJIACC

OnepupoBarh MOHSATUSAMH: UIHHAPUYECKAs TTOBEPXHOCTh, OOPa3yIONIME IWIMHIPUYICCKOW TMOBEPXHOCTH; IWIMHIP, KOHHYECKas MOBEPXHOCTH,
o0pasyrome KOHHY eCKOi TOBEPXHOCTH, KOHYC; chepruieckasi TOBEPXHOCTb.

PacnioznaBath Tena BpamieHus (MHJIMHIAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI TOTYYESHHSI TEJl BpaIlCHUSI.

KrnaccudumnupoBaTs B3auMHOE pacnoiiokeHne cepsl U IIIOCKOCTH.

OnepupoBarh MOHITHSIMH: IIAPOBOH CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA CErMEHTA; IIapOBOW CIOW, OCHOBAaHWE IAPOBOTIO CJOS, BHICOTA
IIIapOBOT'0 CJI0S; IAPOBON CEKTOP.

Bbraucisite 00bEMBI | IIIOMIAIA TTOBEPXHOCTEH TEJ BPAIICHHUs, TEOMETPHUESCKUX TEJ C TPUMEHEHUEM (hOopMYyIIL.

OnepupoBaTh MOHATHUSIMHU: MHOT'OTPAHHHK, BIUCAHHBIA B C(epy M ONMUCAHHBIA OKOJIO cdepbl; cdepa, BINMCAHHAS B MHOTOI'PAHHUK WM TEJIO
BpallleHus.

BbIHCISATE COOTHONICHHUS MEXKTY TUIOMIA MU ITOBEPXHOCTEH U 00BEMaMH TTOJOOHBIX TEll.

N300paxath u3ydaeMbie QUTYPHI OT PYKH U C MPUMEHEHUEM MTPOCTBIX YePTEKHBIX UHCTPYMEHTOB.

BEIMONMHSATH (BEIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHH3Y; CTPOUTH CEUCHUS TEIl BPAIICHUSI.

W3Bnekats, MHTEPIPETUPOBATH U MPEOOPa30BBIBATH H(POPMALIHMIO O TPOCTPAHCTBEHHBIX TEOMETPUYECKUX (DUTYpaX, MPEICTABICHHYIO Ha YepTexa X
U PUCYHKaX.

OnepupoBaTh NOHITHEM BEKTOP B MIPOCTPAHCTBE.

BEIONHATh ACHCTBHS CIOKCHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha YHCIO, OOBSCHATh, KAaKHMU CBOMCTBAMHU OHH
00J1a1a10T.

[TpuMeHSTh TPABHIIO MapaUICIICITUIICA.

OnepupoBarh MOHSATHIMH: JEKAPTOBBl KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIAYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ
MEX]Ty BEKTOPaMH, CKaJIIPHOE IPOU3BEIEHNE BEKTOPOB, KOJUTMHEAPHBIC 1 KOMILIAHAPHBIE BEKTOPHI.



HaxomuTe cymMMy BEKTOPOB M IIPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKY BEKTOPaMH, CKaJISIPHOE IPOU3BENCHNE, PACKIIAIbIBATL B €KTOP IO IBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

3aznaBaTh IUIOCKOCTh YPAaBHEHUEM B 1€KapTOBOW CUCTEME KOOPJAUHAT.

[TpumeHsTh reoMerpuyeckue (akThl JUIsl PEIICHHsS CTEPEOMETPHUYECKUX 3aj]ad, MPEeAroJaraloliiX HECKOJbKO LIaroB PELICHHUs, €CIU YCIOBHS
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

Pematp npocreiimme reoMeTpuuecKue 3a1a4i Ha MPUMEHEHNE BEKTOPHO -KOOPAUHATHOTO METO/IA.

Pemath 3amaun Ha J0Ka3aTeNbCTBO MAaTEMAaTHYECKMX OTHOIICHHH M HAaXOXKJEHHE TNeOMETPHYECKHX BEIMYMH MO o0pasliaM WM ajIropuTMam,
MIPUMEHSISI U3BECTHBIE METOBI IIPU PEIIEHUH CTaHJIAPTHBIX MATEMATUYECKUX 3a4a4.

[IpuMeHsATh IPOCTENIINE TPOrPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a1ad.

[IpyBOANUTH IPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U )KU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh NONY4YEHHBIE 3HAHUSA Ha IPAKTUKE: aHAJIM3UPOBATh PEAIBHBIC CUTyallMM M IPUMEHATh M3Y4YCHHBIC IOHATUS B IIPOLECCE ITOMCKA
pelLlIeHNs MaTeMaTH4eCKu CPOPMYIMPOBAaHHOM IPOOIEMbI, MOIEIMPOBATh peasIbHbIE CUTYAllMH Ha 3bIKE T€OMETPHH, UCCIIEA0BATh IIOCTPOSHHBIE M OZ1€IIH
C UCII0JIb30BaHUEM I'€OMETPHUECKUX MTOHATUH M TeopeM, alnmaparta airedpbl; pelars IpakTHYeCKue 3aJjaui, CBsI3aHHbIE C HAX0XJIEHUEM I'eOMe TPUUECKUX
BEJIMYUH.

11 KJIACC
KoaudecTBOo 4acoB JJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ HporpaMMbi Beero KOﬁHTpOJIbeIe H%aRanecxne 0BpA30BATEIbHBIE
padoThI padoThI pecypeb
bubmmoreka [JOK
1 Tena Bpamenus 12 https://m.edsoo.ru/1¢209e37
. bubmorexa [IOK
2 O65EMer TEn > I https://m.edsoo.ru/1¢209e37
3 BexkTophl 1 KOOpAUMHATEI B IPOCTPAHCTBE 10 1 bubmorexa IIOK
p P pocTp https://m.edsoo.ru/1¢209e37
4 [ToBTOpEHUE, 0000IICHNE, CHCTEMATH3AITUS 7 1 bub6muorexa IIOK
3HAHUN https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0
IIOYPOYHOE IVTAHUPOBAHME 11 KJIACC
KoJsinuecTBo 4yacoB Jara DJIeKTPOHHbBbIE HU(POBbIE
Ne n/m | Tema ypoka Beero Konrpoasnsie | [IpakTnueckue Wiyuenus oOpaszoBaresibHbIE
padoThI padoThI pecypcsbl




Cdepa u map: neHTp, paguyc, AMaMeTp;

bu6mnoreka [JOK

1 IJIOMIAb ITIOBEPXHOCTH Cephl https://m.edsoo.ru/0341bc2b
B3anmnoe pacrnonoxenue chepsl U

2 HJIOCKOCTI/IPKacaTeJIBHa}I HH%)CII()OCTL K cdepe; bubmaorexa IIOK

’ ’ https://m.edsoo.ru/bed12a43
mIomaab chepsl

3 N306pakenue cepsl, mapa Ha MIOCKOCTH. bubmotexa [JOK
CeueHus mapa https://m.edsoo.ru/bc1 5712

WINHAPHYECKAsS MOBEPXHOCTh, 00pa3yIoIIHe
4 EHHHH;é)quCKoﬁ HOBe]];;))XHOCTI/I’ ocE o bubmaorexa TTOK
. ’ https://m.eds00.ru/6054b8c1
UJIMHAPUYECKON TOBEPXHOCTH
WJIMHJIP: OCHOBaHUS M OOKOBas
5 EOBCPX?—IIZ)CTL o0pa3yrolas U oCh; TJI0MAIb bubmaorexa TTOK
. L ’ https://m.edsoo.ru/1886216
OOKOBOM M MOJIHON MOBEPXHOCTH
N300paskeHrne MUIMHIpA HA TNTIOCKOCTH.

6 Pa3séprka nununapa. Cedenus HuaIuHIpa bu6mmnoreka [JOK
(MII0CKOCThIO, MapajuIeIbHON WIIH https://m.edsoo.ru/016e25eb
MIePIICHIUKYJIIPHON OCH ITUITUHPA)

KoHnueckast HoBepXHOCTh, 00pa3yrolIue
7 KOHHYECKOMH HOBegXHOCTI/I’ ocf Hie;lnuﬁa bubmorexa HOK
N ’ https://m.edsoo.ru/c94ba09b
KOHUYECKON TTOBEPXHOCTH
Konyc: ocHOBaHKe U BepIlnHa, 00pa3yoas
8 u OCZ' ILJIOMIAb 601(0130% u HOJ’IHog R bubmorexa LIOK
’ https://m.edsoo.ru/897dd3b2
MTOBEPXHOCTH

9 VYceuéHnslii KOHyC: 00pa3yIoIre U BHICOTA; bubmuotexa [JOK
OCHOBaHUs 1 OOKOBasi IOBEPXHOCTh https://m.edsoo.ru/1468bab3
N306pakenre KoHyca Ha MIOCKOCTH.

10 Pa3Béprka konyca. CeueHus KoHyca bubmuorexa LIOK
(TIOCKOCTBIO, TApaUIETbHOW OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
TJIOCKOCTBIO, MPOXOSIIEH Yepe3 BEPIINHY)

11 KomOuHanus Ten BpaiieHus u bubmuorexa LIOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cefl0eS
MHororpaHHHK, ONUCAHHBIN OKOJIO C(hephl; Bubmiorexa LIOK

12 cdepa, BIUCaHHAss B MHOTOT'PaHHUK WUJTH B

TEJI0 BpaleHUs

https://m.edsoo.ru/Ob136158




13 [Toustre 06 00bEMe. OCHOBHBIC CBOICTBA bu6mnoreka [JOK
00BEMOB Tell https://m.edsoo.ru/26a03{b7
. bu6moreka [JOK
14 OObEM LHIMAAP2, KOHyCa hitps://m.edsoo.ru/5513d87b
" bubmotexa [JOK
15 O0vem wapa u mowaze: cheps! https://m.edsoo.ru/d189bde2
6 |comcmae e oo BuGorra 0K
QOTHOTICHITT MEHLY TITOTHA https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJ
17 KonTpomnsHas pabora mo Temam "Tena bubmotexa [JOK
Bpanieaus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MJIOCKOCTH U B IPOCTPAHCTBE bubmorexa TIOK
p poctp https://m.edsoo.ru/5caefclb
19 Ciio)eHue U BBIYUTaHUE BEKTOPOB bubmorexa [HOK
P https://m.edsoo.ru/23f4f089
20 VYMHOXKEHHE BEKTOpa Ha YKUCIIO0 bubmorexa HOK
p https://m.edsoo.ru/dee379¢eb
21| merovmaamapnt sexropta. Mpasi bubmiorera LIOK
p pam. 1Ip https://m.edsoo.ru/a28fd74e
napajiesenunena
29 Pewrenue 3a1a4, CBSI3aHHBIX C IPUMEHEHUEM bubmioreka [IOK
IIPaBUJI IEHCTBUM C BEKTOPAMHU https://m.edsoo.ru/5a827900
23 KoopanHaTHO-BEKTOPHBIN METOJ IIPH bubmmoreka LIOK
pELIEHNH FeOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/d3alfe30
9y Hp;IMoyrom,Ha;I< cucTeMa KOOpAMHAT B Bubmorexa LIOK
HPOCTPACIBE. ROOPIMHATEI BEKTOPA. https://m.edsoo.ru/48db7058
[Ipocreiimue 3a7a4u B KOOpAUHATAX
75 VYron mexay Bekropamu. CkaiasipHOe bubmoteka [JOK
IIPOU3BE/ICHIE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yriioB Mexay OpsiMbIMU U bubmoteka [JOK
IIOCKOCTAMU https://m.edsoo.ru/8efbe78e
7 KonrtponeHas pabota no reme "BekTopsl u bubmmoreka [IOK
KOOpPJIMHATHI B MPOCTpPaHCTBE" https://m.edsoo.ru/77¢c221c5
28 [ToBTOpeHue, 0000IeHHE U CUCTEMATU3AIHS bubmuoteka [IOK




3HaHul. OCHOBHBIE (PUTYPBI, HAKThI, TEOPEMBI
Kypca MIaHUMEeTPUr

https://m.edsoo.ru/1780basd

[ToBTOpEeHuE, 000OIICHHE U CHCTEMATH3aIUs

. bubmotexa [JOK
29 3HaHul. OCHOBHBIE (PUTYPBI, (HAKThI, TEOPEMBI 1 htps:/m.edsoo.ru/078cd] 84
Kypca TIaHUMEeTPUHN
30| snarunt Sasen e n o |1 Bumorera 10K
-2l P A https://m.edsoo.ru/7491efe0
pereHust
| Romeeme Gmemen oo | Busmorera LOK
Al P A https://m.edsoo.ru/4dffda97
pereHus
| Mo hmemen oo | Busmorera LOK
' M » Te0P https://m.edsoo.ru/74b2ad9 1
Kypca CTepeOMETPUH
bu6mmnoreka [JOK
33 Htoroas KOHTpoJbHAs paboTa 1 htps:/m.edsoo.ru/ec24dfc2
34 IToBTOpEHUE, 000OIICHHE U CHCTEMATH3AIUS 1 bu6moreka [JOK
3HAHUH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYeCcKoro aHanusa, reometrpus. ['eomerpus, 10-11 xkmaccwsl/ Aranacss JI.C.,
byry3oB B.®., Kagomues C.b. u ap., Akimonepnoe o6mectBo «M3natensctBo «lIpocsemienuey
METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. 3uB b. I'. 'eomerpus. Auaaktuueckue marepuaisl. 11 kinacc. bazoBelil ypoBeHb

2. CaaksH C. M., byry3os B. ®. U3yuenne reomerpuu B 10 - 11 knaccax.

Metoanueckue pekoMeH1anuu K yaeoHuky. Kuura mist yunrenst. — M.

[Ipocsemienue

3.3uB b.I'., Meiinep B.M., baxaunckuii A.Il. 3agauu no reomerpun ais 7 — 11

kiaccoB. — M.: IIpocBenieHue.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

POIII, Axnacc, Pemry EI'D, 6ubnmoreka [IOK
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