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MNOSACHUTEJIbHASA 3AITUCKA

PaGouas mporpamma yueOHOro Kypca «I eomerpus» 6a30BOro ypoBHs AJsI 00y4YarOIIUXCs
10 —11 xmaccoB pazpaboTtaHa Ha ocHOBe DeaepaibHOr0 rocyIapCTBEHHOI0 00pa30BaTEIHLHOTO
CTaHAapTa cpegHero o0mero oO0pa3oBaHUS, C YYETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHHIA,
NPEAbABISEMbIX K MaTEMaTUYECKOMY O0Opa30BaHUIO, M TPAJAHUIMil poccuiickoro oOpa3oBaHUS.
Peammzamusi  mporpamMmbl  o0ecliedMBAaeT  OBJIQJICHHE  KJIIOYEBBIMH  KOMITETCHIUSMH,
COCTABIISTIONIMMH OCHOBY JUISI CaMOPa3BUTHS W HEMPEPHIBHOIO 00pPa30BaHWUs, IEIOCTHOCTH
OOIIEKYIBTYPHOT'O, TMYHOCTHOTO U NMO3HABATEIHHOTO Pa3BUTHS TMYHOCTH 0OYJArOIINXCS.

HEJHU U3YUEHUS YYEBHOTI'O KYPCA

BaxHoCcTh y4eOHOro Kypca TE€OMETPHHM Ha YpPOBHE CpenHero oOmero o0Opa3oBaHUS
00yCIIOBJICHA TPAKTUYECKOW 3HAYUMOCTBHIO METAaNpEeIMETHBIX M MPEIMETHBIX pPe3yJIbTaTOB
00y4YeHUs] TEOMETPUH B HAIMPABICHUH JTHYHOCTHOTO PAa3BUTHUS OOydarommxcs, GopMupoBaHUS
(YHKIMOHATPHOW MATEMaTHYECKON TPAMOTHOCTH, W3YYCHHUS IPYTHX YYEeOHBIX U CIUIUIMH.
PazBuTtne y oOydvarommxcs MNpaBUIBHBIX MNPEACTaBICHUNW O CYHIHOCTH M IPOUCXOXKIECHHUH
reoMeTpUYecKux abCcTpakiuii, COOTHOUIEHHH PeajbHOr0 U MJ1€aJbHOI0, XapaKTepe OTpakeHus
MaTeMaTUYECKOW HAyKOW SBICHHI U MPOIECCOB PEAJbHOTO MHUPa, MECTE TEOMETPUU B CHCTEME
HAyK ¥ pPOJM MaTEMaTHYEeCKOro MOJECIUPOBAHHWA B HAay4YHOM I[IO3HAHUW M B MPAKTHKE
cmocoOcTByeT (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHMSI Yy4YalIMXCS, a TakkKe KauecTB
MBILUICHUS, HEOOXOAUMBIX JJIsl aJalTallud B COBPEMEHHOM O0IIEeCTBE.

['eomerpust sBISETCS ONHUM M3 0a30BBIX NPEAMETOB HAa YPOBHE CPEIHEro OOMIEro
oOpa3oBaHMs, TaK KaKk 0OeCrneuynBaeT BO3MOXXHOCTh M3YyUCHHS KaK TUCIUIUIAH €CTECTBEHHO -
Hay4HOM HAaIIPaBJIEHHOCTH, TaK U TYMaHUTApPHOM.

Jlornyeckoe wmbinieHNe, (GopMUpPyeMOe TpPH HM3YyYECHUH OOYYAIOUIMMUCS TOHSITHHHBIX
OCHOB TE€OMETPHUH M TOCTPOCHHWU IIEMOYKH JIOTHYECKUX YTBEPXKICHHHA B XOJIE pEIICHHUS
TeOMETPUYECKUX 3a]a4, yMEHHUE BBIABUTaTh M ONpPOBEPraTh THIIOTE3Bl HEMOCPEICTBEHHO
WCTIONB3YIOTCS TPH PEIICHUU 3a/lady eCTECTBEHHO-HAyYHOro IHWKJA, B YaCTHOCTH M3 Kypca
¢busuku.

YMeHue OpHEeHTHPOBATHCS B MPOCTPAHCTBE HIPACT CYIIECTBEHHYIO pPOJb BO BCEX
00JacTsIX NeATeNbHOCTH 4esnoBeka. OpHeHTaIusl 4eloBeKa BO BPEMEHHM W TPOCTPAHCTBE —
HEOOXOIMMOE YCIIOBHE €ro COLHUAIBHOTO OBITHA, (opMa OTPa)KEHUs OKPYXKAIOIIEro MHUpa,
yCIOBHE  YCIENIHOrO TIIO3HAHWS M  aKTUBHOIO NpeoOpa3oBaHUS  JIEHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00beUHSIET pa3Hble BUIbI YU€OHOM U TPYI0BOH
NesITeNbHOCTH, SBIISIETCS OJHUM U3 MPOo(EecCHOHANbHO Ba)XKHBIX KauyecTB, MO3TOMY aKTyaJbHa
3ama4a GopMHUPOBAHMS Y OOYUYAIOUIUXCS MPOCTPAHCTBEHHOT'O MBINUICHUS KaK Pa3HOBHIHOCTU
00pa3HOro MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B TMOJATOTOBKE K MPAKTUYECKOM
JesITeNbHOCTH TI0 MHOTUM HaIpaBlIEHUSIM.

Llenb ocBOeHUs MporpaMMbl yueOHoro kypca «I'eomerpus» Ha 6a30BOM ypoBHE 00y4eHUs
— o0mieoOpa3zoBarenbHOE M OOIMIEKYJIHTYPHOE Pa3BUTHE OOYYAIOIIMXCS dYepe3 oOecrnedeHue
BO3MO)XHOCTH TPUOOPETEHHSI U HMCIIOJIb30BAaHMS CHCTEMAaTHUYECKHX T€OMETPUYECKUX 3HAHHUU M
JEeUCTBHUH, cien(PUIHBIX T€OMETPHH, BO3MOKHOCTH YCIEIIHOTO MPOAODKEHUS 00pa3oBaHUS 10
CIICIIMAILHOCTSIM, HE CBSI3aHHBIM C TIPUKJIaTHBIM HCITOJIb30BAaHHEM T€OMETPHH.

[Iporpamma mo reomMeTpuud Ha 0a30BOM YpOBHE MpeAHAa3HAuYeHa JJIsi OOy4YarolIUXCs
cpemHell WIKOJbI, HE HCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyJHEHWH Ha YpPOBHE OCHOBHOI'O
obmrero obpa3zoBanus. Takum oOpazoMm, oOydaromuecs Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH
o0Ire MaTeMaTHYeCKHe YMEHUs, CBSI3aHHbBIE CO CIEHU(HUKON reOMETpHUH M HEOOXOAUMBIE IS
KHU3HH B COBPEMEHHOM 0011ecTBe. Kpome 3T0ro, 0HM UMEIOT BO3MOXKHOCTh M3YYUTh T'€OMETPUIO



Oonee Ty00OKO, €CiM B AalibHEHIIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPUUYECKUX 3HAHUSX B
poQeCCHOHAILHOMN JAESITEIBHOCTH.

JlocTukeHue 1esi 0OCBOEHHS POorpaMMbl 00ECIIEUNBAETCS PELIEHUEM COOTBETCTBYIOIIUX
3ana4. [IppopureTHpIMH 3ajauamMu ocBOeHUs Kypca «I'eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCS:

e (opMHpOBaHHE TPEACTABICHUS O TEOMETPUU KaK YaCTH MHUPOBOW KYyIbTYpHl H

OCO3HAHUE €€ B3aUMOCBSI3U C OKPYXKAIO UM MUPOM;

e (QopmupoBaHMEe MpeNCTaBICHUS O MHOIOIpaHHHMKAaX W TelaXx BpalleHUs Kak o
BOKHEHIINX MaTEeMaTHUYECKUX MOJEISAX, MO3BOJISIIOIIMX OMUCHIBATh U U3y4YaTh pa3HbIe
SBJICHUS OKPY>KAIOIIEr 0 MUPA;

e (QopMmupoBaHME yYMEHHs paclO3HAaBaTb Ha YEPTEXKaX, MOAENSAX M B pPEaTbHOM MHUpPE
MHOTOTPaHHUKH U TeJla BpaIleHHUS;

e OBJaJE€HUME METOJAaMHU pelIeHus 3aJady Ha [OCTPOCHHMS Ha H300pakeHUsIX
IIPOCTPAHCTBEHHBIX PUTYD;

e (QopmupoBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMHU MOHSATHUSMH O MHOTOIPAHHHUKAaX H
TeJax BpallleHUsl U UX OCHOBHBIMU CBOICTBaMU;

e OBJAJICHUE ANTOPUTMAMU PEILIEHHUS OCHOBHBIX TUIOB 3ahay; (GOPMHUPOBAHUE YMEHHS
[IPOBOAUTh  HECJIOKHBIE  JIOKA3aTEJIbHbIE  PACCY)KIEHUS B  XOAE€  peUIeHUs
CTEepEOMETPUUECKHX 3aJa4 U 3314 C MPAKTUUECKUM COJIEp’KaHUEM;

® pa3BUTHE HHTEIUIEKTYaJbHBIX U  TBOPYECKHUX CIOCOOHOCTEH  OOydarommxcs,
M03HABATEJIbHOM aKTUBHOCTHU, UCCIIEI0BATENLCKUX YMEHUN, KPUTUYHOCTU MBILIIICHHUS;

e (QopmupoBaHue (YHKIMOHAJIBHOW TPaMOTHOCTH, PEIEBAHTHOW T€OMETPUU: YMEHHE
pacno3HaBaTh MPOSIBICHUS I'€OMETPUUECKUX MTOHATHH, 00bEKTOB M 3aKOHOMEPHOCTEH B
peasbHBIX JKM3HEHHBIX CHTyallMsX M TNPH HM3YYEHHU APYTUX y4eOHBIX IMPEAMETOB,
MPOSIBJICHHUS] 3aBUCUMOCTEH M 3aKOHOMEpHocTell, (opMynupoBaTh HX Ha S3bIKE
reOMETpUU U  CO3/1aBaTb TE€OMETPUYECKHE MOJENM, MPUMEHSITh OCBOCHHBIH
reOMETpUYECKUN ammapaT Ui pelleHHs MPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLIEHUBAThH MOTy4YEHHBIEC PE3yJIbTATHI.

OTnuuuTenbHON OCOOCHHOCTHIO MPOrPaMMBbI SBIISETCS BKIIOYEHHE B KYpC CTEPEOMETpUU

B Hayaje ero M3y4eHMs 3aJlay, pelIaeMbIX Ha YpPOBHE€ HWHTYMTUBHOIO TIO3HAaHHUS, U
ornpenenéHHbIM 00pa3oM OpraHu3oBaHHas padoTa HajJ HUMM, YTO CIHOCOOCTBYIOT DPa3BUTHIO
JIOTUYECKOIO0 M IPOCTPAHCTBEHHOI'O MBIIIJIEHUS, CTUMYJIUPYET NPOTEKAHWE MHTYUTHBHBIX
IIPOLIECCOB, MOTUBHUPYET K JalbHEUIIEMY U3YUEHUIO MPEAMETA.

[Ipennoutenre oOTHAETCS HATJISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHUs, TO €CTh
TEOPETUYECKUE 3HAaHHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IIPAKTHUYECKON
NesITeNbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX MPEJACTABIEHUH Yy ydalluxcd B  Kypce
CTepEOMETPHH IPOBOAMUTCS 32 CUET PElIeHHs 3a]a4 Ha CO3aHHE MPOCTPAHCTBEHHBIX 00Pa30B U
3alad Ha OINEpPUPOBAHHE MPOCTPAaHCTBEHHbIMH oOpa3zamu. Co3maHue o0Opa3a MPOBOIUTCS C
OIOPOI Ha HATJISITHOCTbh, & ONIEPHPOBAHUE 00PA30M — B YCJIOBHUSX OTBJICUEHUS OT HATJISAHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 NCXOIHOI O COAEPKAHUS.

OcHOBHBIE coaepkarenbHble JUHUM Kypca «['eomerpum» B 10-11 kmaccax:
«MHuororpasHukmn», «IIpsiMple U IUIOCKOCTH B IpoCcTpaHcTBEY, «Tena BpameHus», «BeKTopsl U
KOOPAMHATHI B IPOCTPAaHCTBEY». POPMUPOBAaHNE JJOTMUECKUX YMEHUIN PACIIPEAENAETCS HE TOIBKO
[0 COJEep)KaTeNbHBIM JIMHHUSAM, HO M MO ToAaM oOydeHHs Ha ypOBHE CpeIHEro OO0IIero
o0Opa3oBaHws.



Conep:xxanue o00pa30BaHUS, COOTBETCTBYIOIEE MPEIMETHBIM pe3yjbTaTaM OCBOCHHUS
paboueii mporpaMMbl, pacrnpeaenéHHbIM 0 rojaM o0y4eHus, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
YTOOBl ~ OBJIAJIEHUE TEOMETPUYECKHMHU MOHSATUSMH M HABbIKAMU  OCYLIECTBIISJIOCH
[IOCJIEI0BATEIbHO M IOCTYHATENIbHO, C COOJIIOJIEHMEM MpHHIMIA HTPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAJIMCh B OOIIYIO CHCTEMY F€OMETPUUECKUX IPEICTaBICHUN 00ydaromumxcs,
paciupsist ¥ yriy6ssist e€, o0pa3ysi IpOYHbIe MHOKECTBEHHBIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpun otBonutcs 2 yaca B Hefento B 10 kimacce n 1 yac B Hegemo B 11

KJ1acce, BCEro 3a ABa rojaa oOyuenus - 102 yueOHbIX yaca.



COJAEPKAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ NJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE NTOHATUS CTepeoMeTpur. Touka, nmpsMasi, III0CKOCTb, MpocTpaHcTBO. [loHATHE
00 aKCMOMAaTHYECKOM MTOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U CIIEICTBUSI U3 HUX.

B3anMHOe pacnosiokeHue IpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, MapalyIelIbHbIE U
CKpemmBaromuecs npsamble. [lapanienbHOCTe NPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapajulejbHble IPSAMBbIE B IPOCTPAHCTBE, MApaJUIEIbHOCTh TPEX MPAMBIX; MapalIeIbHOCTD
IpsIMOM M IIJIOCKOCTU. YTIJIBI C COHAIpPaBICHHBIMM CTOPOHAMH; YIrOJd MEXAY IpSMBIMU B
npoctpaHcTBe.  IlapamienbHOCT  IUIOCKOCTEM:  mapajulelibHble  MJIOCKOCTH;  CBOMCTBA
napajsieNbHBIX MockocTel. [Ipocreiimme npocTpancTBeHHBIE (GUTYPHI HA TUIOCKOCTH: TETPadIp,
KyO, mapasiesnenumen; NoCTpPOSHHE CedeHHM.

IlepneHIMKYJISIPHOCTD OPAMOM W IUIOCKOCTH:  NEPHEHAMKYJSIPHBIE IpSMBIE B
IIPOCTPAaHCTBE, INpsAMbIE MapajulelbHble W TMEPHEHAMKYJSIPHbIE K INIOCKOCTH, IIPHU3HAK
NEPIEHAUKYJIIPHOCTH MPSAMOM UM INIOCKOCTH, TeopeMa O MpsAMOW NEPHEeHAMKYJISIPHOU
IUIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YroJ MEXKIY NPAMOM U IJIOCKOCTBIO; IBYTPaHHBIA yTol,
JMHEWHBIM yron ABYrpaHHOro yria. IlepneHIuKyisp U HakJIOHHbIE: PACCTOSHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSHME OT MPsAMOM A0 IUIOCKOCTH, MNPOEKUUs (GUIypbl Ha IIOCKOCTb.
IleprnieHqUKYJIAPHOCTD IIOCKOCTEN: MPU3HAK NEPIEHIUKYJISIPHOCTU IBYX IUIOCKOCTe. Teopema
0 TPEX NEPIEHIUKYIIAPAX.

MHOTrOrpaHHMKHI

IlonsiTieé MHOrOrpaHHMKA, OCHOBHBIE 3JE€MEHTHl MHOIOI'PDAHHMKA, BBIIYKJIbIE U
HEBBINYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: N-yrompHas npusMa; rpaHu
Y OCHOBAHUS MPHU3MBbI; IpsAMasi U HaKJIOHHAs MPU3Mbl; OOKOBas U TOJHAsI TOBEPXHOCTDh MPU3MBI.
[Tapannenenunen, npsAMOYroibHBIA Napajuieenunes U ero cporcrea. Ilupamuna: n-yromapHas
nUpamMuia, TPaHW U OCHOBAHME NHPAMHUIBI; OOKOBas M IOJHAs IOBEPXHOCTh IHPAMHJIBL;
IIpaBWIbHAsl M YyCeuéHHas MUpaMuaa. OJIEMEHThl NpuU3Mbl M nupamunabl. IIpaBuibHBIE
MHOTOI'PaHHHKH: MOHATHUE NPAaBWIBHOIO MHOIOTPAaHHMKA; NMpaBUIIbHAS NPU3Ma U IPAaBHUIIbHAS
MUpaMKJIa; TpaBUIIbHASI TPEYTOJIbHASI MUPAaMKJIAa U IPAaBUIBHBIA TeTpalap; KyO. Ilpencrasienue
O NpPaBWIBHBIX MHOIOI'DAaHHUKAxX: OKTa3Ap, Aoaeka’dap u ukocadap. CedeHus OpusMbl U
MUPAMHUJIBL.

CummMmeTpusi B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, NPAMOM, IUIOCKOCTH.
DeMEeHTbl CHMMETPHUH B IUpaMUax, NapajuleNenuIenax, NpaBUiIbHbIX MHOITOIPAHHUKAX.

Bbruuciienue 31eMeHTOB MHOT'OI'paHHUKOB: pEOpa, AuaroHanu, yrisl. [liomans 60koBoOM
IIOBEPXHOCTH U IOJIHOW ITOBEPXHOCTH HIPSIMOM NPU3MBI, IUIOINAJb OCHOBAaHWil, Teopema o
OOKOBOI MOBEpXHOCTH MNpsiMON mpu3Mbl. Ilnomanbs OOKOBOH MOBEPXHOCTH M IOBEPXHOCTH
MPaBUJIBLHOW MUPAMHJIBI, TEOpeMa O ILUIOIIAaUd yceuéHHOW nupamuabl. [ToHsTHE 00 00BEME.
O6bEM nupaMuIbl, IPU3MBIL.

[TonoGHbie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIYy IUIOLIAASMU IOBEPXHOCTEH,
00bEMaMU MOJTOOHBIX TEL.

11 KJIACC

Tesia BpanieHus

[Munuaapuyeckass TOBEPXHOCTh, 0Opa3yrolive IHJINHIPUYECKOH IOBEPXHOCTH, OCh
[WIMHAPHYECKON MOBEpXHOCTH. L{mnmmHap: ocHOBaHMS 1 OOKOBasi TOBEPXHOCTh, 00pasylommas u
0Cb; IIJI01Ia/1b OOKOBOH U MOJIHOM MOBEPXHOCTH.



KoHnyeckas moBepxHOCTb, 0Opa3yrolie KOHHMYECKOW IOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKON MoBepxHOCTH. KOHyc: OocHOBaHME M BepIlMHA, 0Opasyrolias U OCh; IJIOLIA/b
OOKOBOI M TMOJHON MOBEPXHOCTU. YCEUEHHBIH KOHYC: 00pa3ylolllie U BbICOTA; OCHOBAHMS U
O0KOBasi IOBEPXHOCTb.

Cdepa u map: umeHTp, paguyc, AMAMETp; IUIOLAAb MOBEpXHOCTU cdepbl. B3aumuoe
pacrionoxenue cepsl ¥ MIOCKOCTH; KacaTelbHas MIIOCKOCTh K cepe; miIomaas chepsl.

N300paxeHne Ten BpalleHus Ha MIIOCKOCTU. Pa3BEpTka UIMHIpA U KOHYCA.

KomOuHanuu Tten BpalieHUss U MHOTOIPAaHHUKOB. MHOTOTpaHHHK, OIMHCAHHBIA OKOIO
cepsl; cdepa, BiucaHHAsE B MHOTOI'PAHHUK, UJIH TEJIO BPAIIEHHS.

[Tonstue 00 oOvéMe. OcHOBHBIE CcBoOWcTBa 00BEMOB Ten. Teopema 00 00BEME
NPSAMOYTOJIBHOTO Tapajulenenunena u ciaeactsus u3z He€. O0béM mmmmHApa, KoHyca. O0bEM
apa ¥ riomanb cepsl.

ITonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIY IUIOLAASMHU I1OBEPXHOCTEH,
00BEMaMH OJO0HBIX TEIL

Ceuenuss wmwimHApa (MapaieNbHO M HEPHEHIUKYISIPHO OCH), CEYEeHUs KoHyca
(mapasuiesbHOE OCHOBAHHIO U IPOXOJALIEe Yepe3 BEPIINHY), CEUEHUS 1apa.

BexkTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha niockoct U B npoctpaHcTBe. ClI0XKEHHE U BBIYUUTAHNUE BEKTOPOB. Y MHOJKEHHE
BEKTOpa Ha uucio. PasznokeHue BekTopa IO TpEM HEKOMILJIaHApHBIM BekTopaMm. IIpaBuio
napajuienenunena. Penienue 3agau, CBsI3aHHBIX C IPUMEHEHUEM IPaBUJI 1€HCTBUN ¢ BEKTOPaMH.
[IpssmoyronbHas cucreMa KoopAauHaT B IpoctpaHcTBe. Koopaunatel BekTopa. IIpocreiimmue
3aladyl B KOOpAMHATaX. Yroid Mexay Bekropamu. CKajsipHOE HpPOU3BEIEHUE BEKTOPOB.
Boruncnenue yriioB Mexay NpSMbIMH U IUIOCKOCTSIMH. KOOpIHMHATHO-BEKTOPHBIH METON NpHU
pelIeHUU TeOMETPUUECKUX 3a/1ay.



IIVIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE pe3ynbTaThl OCBOCHMSI MpPOrpaMMbl ydeOHOro mpeamera «MaTteMaTuKay
XapaKTepU3yIOTCSL:

I'paxnpanckoe BocnuTaHHe:

cOPMUPOBAHHOCTBIO TPAXJAHCKOM MO3MLUU O0ydarolierocs Kak aKTHBHOIO H
OTBETCTBEHHOI'O 4JieHa POCCUHCKOro OOIEeCTBa, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS Pa3MUYHBIX CTPYKTYp, SBJIECHUH, MNpoLeayp TIpaxIaHCKOTO O0IIecTBa
(BBIOOpHBI, OMpOCHI M IIp.), YMEHHUEM B3aUMOJAEHWCTBOBATh C COLMUAJIbHBIMH HMHCTUTYTaMU B
COOTBETCTBHUHU € UX (PYHKIUSAMU U HA3HAYECHUEM.

IaTpnoTHyeckoe BocIUTaAHHE:

c(OpPMUPOBAHHOCTBIO POCCUNCKON I'pakIaHCKON MJIEHTUYHOCTH, YBaXKEHUsSI K MPOLLIOMY
U HACTOSIIEMY pPOCCHUHCKOM MaTeMaTHKH, I[€HHOCTHBIM OTHOLIEHHWEM K JOCTHIKEHUSAM
POCCUICKHX MaTeMaTUKOB M POCCUHCKOM MaTeMaTHMYECKOM IIKOJbI, K HMCIOJb30BAHUIO 3TUX
JOCTHXEHUH B IPYTUX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHMEM JYXOBHBIX IICHHOCTEH pPOCCHHCKOro Hapona; C(HOpMUPOBAHHOCTBIO
HPaBCTBEHHOI'O CO3HAHMs, TUYECKOTO MOBEJEHUSI, CBSI3aHHOIO C MPAaKTUYECKUM IIPUMEHEHUEM
JOCTM)KEHUH HAayKU U AESITENIbHOCTBIO YYEHOrO; OCO3HAHMEM JIMYHOIO BKJIAJa B IIOCTPOEHHE
YCTOWYUBOTO Oy IyIIero.

JcTeTH4YecKoe BOCIUTAHUE:

ACTETUYECKHMM  OTHOIIEHHEM K MHpPY, BKIOYas OCTETUKY  MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jay, pelIeHUH, pacCyKIeHUil; BOCIHPUUMYUBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

Puznyeckoe BOCIUTAHHE:

C(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHATh MaTeMaTHYeCKHE 3HAHUS B MHTEpecax
3I0pOBOro M 0e30macHOro odpasa KHU3HHM, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 3[0POBBIO
(3mopoBoe muTaHuE, cOATaHCUPOBAHHBIA PEXHUM 3aHITHH U OTAbIXa, peryispHas (Qu3nueckas
aKTUBHOCTB); (PM3NYECKOTO COBEPILIEHCTBOBAHMS, IPH 3aHATHIX CIOPTHUBHO-030POBUTEIbHON
JEeSITEIbHOCTBIO.

TpynoBoe BocninTanme:

TOTOBHOCTBIO K TPYJY, OCO3HAaHHEM LIEHHOCTH TPYJOJOOMS; MHTEPECOM K Pa3JIMUYHbIM
cepam npodeccnoHaIbHON AEATEeIbHOCTH, CBS3aHHBIM C MaTEMAaTUKOH U €€ MpUIIOKEHUIMH,
YMEHHEM COBepIlaTh OCO3HAHHBIM BBIOOP OyayIel mpodeccun U peann3oBbIBaTh COOCTBEHHBIE
KHU3HEHHBIEC IUIAHBl; TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTHUYECKOMY OOpa3OBaHHUIO U
caMO000pPa30BaHUI0O Ha MPOTSDKEHUM BCEH JKU3HM; TFOTOBHOCTbIO K AaKTHBHOMY YYacTHIO B
pELIEHUH NPAaKTUYECKUX 3a/1a4 MaTEMaTH4E€CKOW HAaIIPaBJIEHHOCTH.

IKO0JIOTHYECKOe BOCTIMTAHUE:

Cc(OPMUPOBAHHOCTBIO 3KOJOTMYECKON KYJIbTYypbl, MOHUMAaHHEM BIMSIHHUS COLHMAJIBbHO-
HSKOHOMUYECKHX MPOLECCOB HAa COCTOSIHME MPUPOAHON U COLMAIBHOW Cpelbl, OCO3HAHHEM
ro0adbHOrO  XapakTepa OKOJIOTUYECKHX  MpolJjieM; OpHeHTauuell Ha  IpuUMEHEeHHe
MaTeMaTUYeCKUX 3HAHUM JJIS pelIeHus 3a/7ad B 00JIaCTH OKpy: Karollel cpenbl, INIaHUPOBAHUS
MTOCTYIIKOB U OIIEHKH X BO3MOKHBIX ITOCIEACTBUM ISl OKPY>KAIOILIEeH cpeibl.

LleHHOCTH HAYYHOI0 MO3HAHUS:

Cc()OPMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKU U OOIIECTBEHHOM NMPAKTUKU, TOHUMAaHUEM MaTEMaTU4YECKOW HayKH KakK CQepsl



YeJIOBEYECKON JIeATEIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAYMMOCTH JJIs1 Pa3BUTHUS LUMBUIN3ALNY;
OBJIAJICHUEM SI3BIKOM MaTEMAaTUKH M MAaTEeMAaTHYECKOW KYJbTYpOH KaK CPEICTBOM ITO3HAHMS
MHpa; TOTOBHOCTBIO OCYHIECTBJISITh TPOEKTHYIO U  HCCIEIOBATEIbCKYIO eSTEIbHOCTD
WHJIMBHUIYaJIbHO U B TPYIIIIE.

METAIIPEJAMETHBIE PE3YJIBTATBI

MeTanpenMeTHbIE€ PE3yIbTaThl OCBOSHUS TPOrPaMMBbl Y4eOHOT0 mpeaMera «MaTeMaTHKa
XapaKTepU3ylOTCS  OBJAJICHUEM  YHUBEPCAJIbHBIMU  HO3HABAMENbHBIMU  OeUCMEUsIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCANbHbIMU — De2YNAMUBHbIMU
Oelcmeusmu.

1) Vuusepcanvrvie noznasamenvusle oeticmaus, 0decneyusaiom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECco8 00YUaAIOWUXcs (0c8oeHue Memo008 NOZHAHUA OKPYHCAlouje2o Mupa;
npuMeHeHue J102U4eCKUX, UCCIe008ameNbCKUX onepayutl, ymeHul pabomams ¢ ungopmayueti).

ba3oBrblie 1ornyeckue A1eMCTBUA:

® BBIABJATH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMAaTUYE€CKHUX OOBEKTOB,
MOHATUHN, OTHOUIEHHH MEXIy MOHATHAMH; (POPMYIHpPOBATH ONpedeTeHUs] MOHSITUM;
yCTaHABIMBATh CYIIECTBEHHBIH MPHU3HAK KiIaccu PUKAIMK, OCHOBAHUS i1 00001eHus
Y CpaBHEHUS, KPUTEPUH MTPOBOANMOTO aHAIIN3A;

e BOCHPHUHHMMATH, (OPMYIUPOBATH U MPEOOPa3OBBIBATH CYXKIACHHS: YTBEPAUTEIbHBIE U
OTpULIATEIbHBIE, €MUHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC;

® BBIABIATH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOPEUHS B (PaKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSAX; MpeIiaraTh KPUTCPUU IS BBISBICHHS
3aKOHOMEPHOCTEMN U MPOTUBOPEUHI;

e JieNaTh BBIBOJBI C MCIIOJIh30BAHUEM 3aKOHOB JIOTMKH, NEAYKTHBHBIX U WHIYKTUBHBIX
YMO3aKIIIOUCHHUI, yMO3aKJIFOUCHUH 110 aHAIOTUH;

® TIPOBOAUTH CAMOCTOSTENIBHO JIOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUMN (IIpsIMbIe
U OT TPOTUBHOrO), BBICTpaWBaTh AapPryMEHTAlUI0, NPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBO/IBI,

e BEIOMpaTh crmoco0 perieHus ydeOHON 3amadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BRIOMpaTh HauboJiee MOAXOASIINA C YIETOM CaMOCTOSITENbHO BBIJIETIEHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBare/ibckue 1eiicTBUA:

® UCMOJIL30BaTh  BOMNPOCHI  KaK  MCCIENOBATEIbCKUM  HMHCTPYMEHT  IO3HAHWS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHPYIOIIKME MPOTUBOpEUnE, MpodIeMy, YCTaHABIUBATD
HMCKOMOE€ H JaHHOE, (OpPMHUPOBATh THUIIOTE3Y, APryMEHTHPOBATH CBOIO IMO3HUIIHUIO,
MHEHUE;

® [POBOAUTH CAMOCTOSITEJIbHO CIJIAHUPOBAHHBIM HKCIIEPUMEHT, MCCIEIOBAHUE IIO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCcKoro oOOBbEKTa, SBJEHUA, Mpolecca,
BBISIBJICHUIO 3aBUCHMOCTE MEXIy 00BbEKTaMU, SIBJICHUSMU, IIPOIIECCAMH;

® camMoCTOATENbHO  (OpMYyIMpoBaTh OOOOIIEHHMs] W  BBIBOABI 1O  pe3yibTaTam
MPOBEIEHHOI0 HAOJIIOICHUSI, NCCIEIOBAHMS, OLICHUBATH JIOCTOBEPHOCTD MONYyUEHHBIX
PE3yIbTaTOB, BEIBOJOB M 0000IIECHUH;

® [IPOrHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, @ TAKKE BBIBUTATH MPEATIONOKEHUS
0 €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nndopmanmeii:



BBIBJIATH JeUIUTH HH)OpPMALMK, JTaHHBIX, HEOOXOIUMBIX JJI OTBETa Ha BOMPOC U
JUISL pElIeHus 3a/1a4H;

BbIOMpaTh HHGOPMALMIO U3 MCTOYHUKOB pa3IMYHbIX THUIIOB, AHAJIU3UPOBATH,
CHCTEMAaTU3UPOBAaTh U MHTEPIPETUPOBATH MH(GOPMALUIO Pa3NIUYHBIX BUJOB U (GOpM
Ipe/ICTaBJICHUS;

CTPYKTYypUpOBaTh HH(}OpManuio, TMpeacTaBisiTh €€ B pa3iaMyHbIX (opMmax,
WJITIOCTPUPOBATh IpaUUueCcKu;

OLIEHMBATh HaA&KHOCTh HH(GOpPMALMKM MO CaMOCTOSATENBHO C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBIE OeliCMEUsl, 00eCneuusaom coopmuposaHHOCmb
COYUATLHBIX HABBIKOB 00YUAIOWUXCA.
Oo0menne:

BOCIIPHHUMATh U (POPMYIUPOBATH CY)KACHHS B COOTBETCTBUH C YCJIOBHSIMH U LEISIMU
OOLICHHS; SICHO, TOYHO, IPAMOTHO BBIPAXATh CBOK TOYKY 3pEHHS B YCTHBIX U
IHChMEHHBIX TEKCTaxX, J1aBaTh MOSCHEHUS 110 XOAY PeIICHHs 3aa4i, KOMMEHTHPOBATh
HOJTy4YCHHBIN PE3yIbTAT;

B X0JIc 00CY)KIECHHS 3a7aBaTh BOIIPOCHI 10 CYLIECTBY 00CYXIaeMOil TeMBI, TPOOJIEMBI,
pemaeMoﬁ 3aga4yi, BbICKA3blBaTb HJACH, HANCICHHBIC Ha TIIOUCK PCHICHUA,
COIIOCTAaBJIATL CBOM CYXICHHA C CYXICHUAMH [JPYrux Y4YaCTHHKOB Juajora,
0o0HapyKUBaTh Pa3IMYUe U CXOACTBO MO3ULUI; B KOPPEKTHONU Gopme popMyIupoBaTh
pa3HOrIacHsi, CBOU BO3PAXKEHHS;

MPEJCTABIIATh PE3YIbTATHI PEIIECHUS 3aJ]a4l, SKCIIEPUMEHTA, UCCIIEOBaHUS, TPOEKTA;
CaMOCTOSITENIFHO BHIOMpATh (OpPMAT BHICTYIJICHHS C YYETOM 3a7ad MPE3CHTAIlUU U
0COOEHHOCTEN ayJIUTOPUH.

CoTpynHu4ecTBo:

MOHUMATh W KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W HHAMBHUIYaTbHOH pPabOTHI
MpU  pEIICHUW Yy4YeOHBIX 3ajlad; TNPUHUMATh I11€7b COBMECTHOW JIEATEIILHOCTH,
MJJAaHUPOBATh OPraHU3alMI0 COBMECTHOH paboOThI, pachupeneisiTh BHABI padorT,
JIOTOBApPUBATLCSA, OOCYXKIATh MPOIECC U Pe3yJbTaT paboThl; 0000IaTh MHEHUS
HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B I'PYNIOBBIX popMax paboThl (00CYx)AeHHs, 0OMEH MHEHU, «MO3TOBbIE
TYPMBD» W UHBIE); BBINOJHATH CBOIO YacTh pabOTbl M KOOPAUHUPOBATH CBOHU
JIEHCTBUA C IPYTUMHU WICHAMH KOMaH/Ibl; OIIEHUBATh KAY€CTBO CBOETO BKJIAJa B 00U
MPOAYKT MO KPUTEPHUSIM, CPOPMYIMPOBAHHBIM Y4ACTHUKAMH B3aMMO/IEH CTBHSI.

3) Yuueepcanvnvie pecyriamuenvie oelicmsus, 0Oecneyusaom Gopmupo8aHue cCmoiCio8bix

YCMAaHOBOK U HCUZHEHHbIX HABBIKOB TUYHOCMU.

Camoopranusanus:

COCTABJIAITH IJIAH, aJITOPUTM PELICHUS 3a/1a4H, BEIOUPATh CIIOCOO PEeLIeHUs ¢ y4ETOM
HUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBAaTh U
KOPPEKTUPOBATh BAPHAHTHI pelIeHU ¢ y4ETOM HOBON MH(OpMaIUH.

CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMH I[1O3HABAaTEIbHOW pedlieKCuM KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUN W MBICIHUTENBHBIX TPOIECCOB, HMX PE3yJbTaTOB;, BIAJETh CIOCOOaMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI MpoLecca M pe3yibTaTa PELICHUS MaTeMaTHYECKON
3a7a4u;



® MPEIBHIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUU 33]a49¥, BHOCUTH
KOPPEKTUBHI B JCITEIIEHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHLCTB, JAHHBIX, HAWJCHHBIX
OMMOOK, BBISIBJICHHBIX TPYAHOCTEH;
® OICHHMBATh COOTBETCTBHE pe3yibTaTa €M W YCIOBHUSAM, OOBSICHATH MPUYHHBI
JOCTY)KCHHSI WJIM HEIOCTHIKCHUS DPEe3yJbTaTOB JESTEIbHOCTH, HAaXOIUTh OIIUOKY,
JaBaTh OI[EHKY MPUOOPETEHHOMY OIIBITY.
NPEJMETHBIE PE3YJIbTATBI
10 KJIACC

OnepupoBaTh MOHATHSIMH: TOUKA, IPsMasi, MIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPUHN M CIICJCTBUS U3 HUX MPU PEHICHHH T€OMETPUICCKUX
3aad.

OnepupoBaTh MOHATHSAMH: TAPALICIBHOCTh ¥ TEPICHIUKYJIIPHOCTh TPSAMBIX H
IIJIOCKOCTEH.

KnaccudunupoBaTs B3aUMHOE PaclOIOKEHHUE MPSAMBIX U IIIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBarh TMOHSTUSMHU: JBYTPaHHBIA YTroJd, TpaHH JBYIpAaHHOrO yrya, pedpo
JIBYTPAHHOTO YTJIA; TMHECWHBIA YTOJl IBYTPaHHOIO yTrila; TPaJlyCHast Mepa IBYTPAaHHOrO yTiia.

OnepupoBaTh MOHSATHSIMH: MHOTOIPAHHUK, BBINYKJIBIH M HEBBITYKJIBIH MHOTOTPAHHUK,
3JIEMEHTHI MHOTOTPaHHHKA, PABUIIHHBIA MHOTOI'PAHHUK.

Pacno3HaBaTh OCHOBHBIC BHJIBI MHOTOI'DAHHHKOB (ITUpaMU[a; MPH3Ma, MPIMOYTOJIBHBIH
napajuiesenunen, Kyo).

KnaccuumupoBarh MHOTOIpaHHHMKH, BBIOMpass OCHOBaHMsS JUId  Kiaccuukanuu
(BBIMTYKJIBIE W HEBBIMYKJbl€ MHOTOTPAHHUKH, MPABWIBHBIE MHOTOTPAHHHUKHU; IMPSIMBIE H
HAKJIOHHBIE TTPU3MBI, TAPAJIICIICTUTICIB).

OnepupoBaTh MOHITUSIMH: CEKYIIasl INTOCKOCTh, CEYE€HNUE MHOTOT' PAHHUKOB.

OOBSCHATH TPUHIIUIIBI TOCTPOCHUSI CEYCHUI, UCTTONB3YS METO CIIEIOB.

CTpouTh cedeHHs] MHOTOTPAHHHKOB METOJIOM CIIE/IOB, BBIMONHATH (BBIHOCHBIE) TIIOCKUE
YEpPTEKH U3 PUCYHKOB ITPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3aauM Ha HaXOXKJIECHUE T'EOMETPHYECKHX BCJIMYMH 10 oOpasiam WM
aNIrOpuTMaM, TPHUMCHSSI HM3BECTHBIC AHAIMTHYCCKHE METOABl MPU PEIICHUU CTaHIAPTHBIX
MaTeMaTUYEeCKUX 3a/lad Ha BBIYMCIIEHHUE PACCTOSHUN MEXKIY OBYMS TOYKAMH, OT TOYKH [0
IPSAMOM, OT TOUKH J10 TNIOCKOCTH, MEXAY CKPEUIMBAIOUIMMHUCS MPSMBIMU.

Pemate 3agauM Ha HaxXoXKJIEHHE TE€OMETPUUECKHX BEJIMYMH MO olpa3uam WiH
QITOPUTMaM, TPHUMEHSSI HM3BECTHBIC AHAIMTUYCCKHE METOABl IPU PEIICHUU CTaHIAPTHBIX
MaTEeMAaTHYECKUX 3a/1ad Ha BBIYHCICHUE YTJIOB MEXKIY CKPCIIMBAOIIMMHUCS MPSIMBIMU, MEKITY
MPSIMOM ¥ TTOCKOCTBIO, MEXK/TY TUIOCKOCTSIMU, ABYT'PAHHBIX YTJIOB.

Bbraucnsate 00bEMBI B IUIOMIAIN TOBEPXHOCTSH MHOTOIPAaHHUKOB (IpU3Ma, TUpaMUa) C
MpPUMEHEHUEM (OPMYJI; BBIYUCIATH COOTHONICHUS MEKIY IUIOMAASMU ITOBEPXHOCTEH,
00bEMaMH TTOTOOHBIX MHOTOTPAHHHKOB.

OnepupoBaTh TMOHATUSMHU: CHMMETPHSI B TIPOCTPAHCTBE; IEHTP, OCh M IUIOCKOCTBb
CHMMETPHH; LIEHTP, OCh U IIOCKOCTh CUMMETPUU (DUTYPBHI.

W3Bnekats, mpeoOpPa3oBbIBATE U WHTEPIPETHPOBATH HH(POPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTprudecKux Gpurypax, mpecTaBICHHYIO Ha YepTEeKax U PUCYHKAX.

[Tpumensars reomerpuueckue (aKTbl 7SI  pPEUICHHWs CTEPEOMETPHUYECKUX  3ajad,
MIPETONAraoIIuX HECKOJIBKO IIAaroB PEHICHHUs, €CIU yCIOBHUS MPUMEHEHWS 3aJaHbl B SBHOM

dopme.



[IpuMeHsITh TpoCTeiie MPOrpaMMHBIE CPEICTBA W AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CHCTEMBI ITPH PEIICHUH CTEPEOMETPUICCKUX 3a]1a4.

[TpuBoaWTH TpPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B TIPHUPOJAEC U KHU3HH,
pacio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[TpuMeHSTh TOJMYYCHHBIC 3HAHHS Ha MPAKTHKE: aHAJIM3UPOBATH PEANbHBIC CHTYAllUd U
MPUMEHSATh WM3y4YCHHBIC IOHATHUS B  TPOIECCe TIOMCKA  PCIICHUS  MaTeMaTHYCCKH
cOpMYITUPOBAHHOM MPOOJIIEMBI, MOJCIHPOBATh PEATbHBIC CHUTYallMH Ha SI3bIKE T'COMETPHH,
WCCIIEZIOBATh MOCTPOSHHBIC MOJETH C HCIIOJIh30BAaHUEM T'€OMETPUYECKUX TOHSATHI M TEOpeM,
anmapara anreOpsl; penaTh TPaKTHUSCKUE 3a/1a49H, CBSI3aHHBIC C HAXO0XKEHUEM I'e€OMETPUICCKIX
BEJIMYUH.

11 KUIIACC

OnepupoBathb MOHSTHUSIMH: [TAHPAYECKast MTOBEPXHOCTb, o0pa3yromue
WIHHIPUYECKON MOBEPXHOCTH; IUIHH]IP; KOHHYECKasi TOBEPXHOCTh, 00pa3yIOIINe KOHUYECKOU
TIOBEPXHOCTH, KOHYC; C(hepruecKas TOBEPXHOCTb.

PacrioznaBaTh Tena BpamieHus (LUIHHIP, KOHYC, cdepa u map).

OOBSCHATB CIIOCOOBI MOTYYCHUS TEJ BPAIICHHS.

KiaccuuiupoBats B3aUMHOE pacrosiokeHune chepbl U IIOCKOCTH.

OmnepupoBaTh MOHSATHSMH: IIAPOBOM CErMEHT, OCHOBAaHHE CEIMEHTa, BBICOTA CErMECHTA,
IIAPOBOM CJIOH, OCHOBAHHE IAPOBOI'0 CJIOS, BRICOTA IIAPOBOIO CJIOS; MIAPOBOM CEKTOP.

Bbraucnsate 00bEMBI M TUIOMAJAH MTOBEPXHOCTEH TN BPAIICHUS, T€OMETPHUECKUX TET C
npuMeHeHueM Gopmyil.

OnepupoBaTh MOHATHSIMH: MHOTOI'PDAHHUK, BIIMCAHHBIA B cepy M ONMUCAHHBIA OKOJIO
cdepsl; chepa, BHUCAHHASI B MHOTOTPAaHHUK WA TEJIO BPAIIICHUSI.

BBIYHCIATE COOTHONIICHUS MEXKIY IUIOIMAIIMH IMOBEPXHOCTEH U 00BEMAMHU IMOTOOHBIX
Tell.

N300paxkaTh u3yuaemble (GUTYpHl OT PYKH U C MPUMEHEHHEM ITPOCTBIX YEpPTEXKHBIX
WHCTPYMEHTOB.

BEIMONMHATH (BRIHOCHBIC) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUT
CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUCHUS TEIl BPAILICHUSI.

W3Briekats, HHTEPIPETHPOBATH U MPEOOPA30BHIBATE HH(OOPMAIIHIO O MPOCTPAHCTBEHHBIX
reoMeTpUIecKuX (purypax, mpeCTaBICHHYIO Ha YePTEKaX U PHCYHKAX.

OmnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BhInoyHATh NefCTBUS CIIOKEHHsI BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpPA
Ha YHUCII0, O0BSACHSITh, KAKUMHU CBOMCTBAMH OHU 00JIa/IalOT.

[TpuMeHsITh PABUIIO MapaJlIeIeHIea.

OmnepupoBath TMOHATHSIMH: JEKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOpA, YroJ MEKIY BEKTOPAMH, CKaJISPHOE
MIPOU3BEICHIE BEKTOPOB, KOJUTMHEAPHBIC M KOMILJIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB U MPOU3BEICHHUE BEKTOPA HA YHCIIO, YTOJ MEXKIy BEKTOpaMH,
CKaJISIPHOE MTPOU3BEICHUE, PACKIIAIBIBATH BEKTOP IO JIBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3a/aBaTh IUIOCKOCTh YPABHEHUEM B JICKAPTOBOW CHCTEME KOOPIUHAT.

[Tpumensats reomerpudeckue (aKTbl JUISI  PEHICHHS CTEPCOMETPHUYSCKUX — 3ajad,
MIPEIONIaTafoINX HECKOJIBKO IIAaroB PENICHUs, €CIU yCJIOBUS NMPUMCHCHUS 3aJaHbl B SBHOM
dopme.

Pemate mpocTeiiine reoMeTpudecKre 3aa9d Ha MPUMEHEHNE BEKTOPHO-KOOPIMHATHOT O
MeToja.



Pemarte 3amauM Ha J0KAa3aTEIbCTBO MATEMAaTHYECKMX OTHOLICHWM W HAaXOXKIEHUE
reOMEeTPUYECKUX BEIUYUH [0 o0pasliaM MM ajdropuTMaM, MPUMEHssl U3BECTHbIE METOJbl IpU
PELIEHNH CTaHIapTHBIX MaTEMAaTUYECKHUX 3a/1a4.

[IpumensaTes mpocTednMe MPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
CHCTEMBI IIPH PELICHUN CTEPEOMETPUYECKUX 3a]1a4.

IIpyBomuTh nNpHUMEpPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE M IKHU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

IIpuMeHATh TOJIydEHHbIE 3HAHUSA Ha IPAKTHKE: aHAJIU3UPOBATH PEAIbHBIC CUTYallUU U
NPUMEHATh  M3Y4YCHHBIE IIOHATUS B IIPOLECCE IIOMCKA  PEIICHHWS  MAaTeMAaTHYECKH
copMynupoBaHHON MPOOIEMBI, MOJIEIMPOBATh pEANbHBIC CUTYAIlMH Ha S3BIKE T'€OMETpPHH,
HCCJIEN0BAaTh IMOCTPOCHHBIE MOJEIN C HCIIOIb30BAHMEM TI'€OMETPUYECKUX IOHATUH U TEOpEM,
anmnapara anreOpsbl; pelaTh IPaKTUUECKUE 3aJa41, CBA3aHHbIE C HAXOKIEHUEM F'€OMETPUUECKUX
BEIIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HaunMeHoBaHue pa3ieioB U TeM Kosmnuecrso yacos
JIeKTPOHHBbIE (LM POBHIE)
n/n MPOrpaMmbl Bcero KoHTpoJibHbIE
o0pa3oBaresibHbIE pecypchl
padoThI
1 BBeznenue B CTepeoOMETpHIO 10 bubmuoreka ITOK https://m.edsoo.ru/7f419d08
II .
2 PAMBIC H TLIOCKOCTIN B HIPOCTPANCTBE . 12 1 bu6moreka ITOK https://m.edsoo.ru/7f419d08
[MapanienbHOCTh MPSAMBIX U IJIOCKOCTEH
3 [Tepnen MKy ISpHOCTD IPSIMBIX U IIJIOCKOCTEH 12 Bu6moreka I{OK https://m.edsoo.ru/7f419d08
4 VYTibl MEKY MPAMBIMHA H IIJIOCKOCTAMU 10 1 bubmmoreka [1OK https://m.edsoo.ru/7f419d08
5 MHororpaHHuKI 11 1 Bubmotreka I{OK https://m.edsoo.ru/7f419d08
6 OOBEMBI MHOTOTPaHHUKOB 9 1 bu6mmoreka ITOK https://m.edsoo.ru/7f419d08
7 [ToBTOpCHME: CEUCHMSI, PACCTOSHUS M YTIIbI 4 1 bu6nuoreka IJOK https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5
11 KJIACC

HaumeHoBaHMe pa3iesioB U TeM

KoaudecTBO 4acoB

Ne i/ JIeKTPOHHBIE (LM POBHIE)
NporpamMmabl KonTtpoJbHble
Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI
1 Tena BparieHus 12 bubmmoreka [1OK https://m.edsoo.ru/7f419d08
2 OOBEMBI TEI 5 bubmoreka ITOK https://m.edsoo.ru/7f419d08
BekTopsl ¥ KOOPAMHATHI B IIPOCTPAHCTBE 10 bubmmnoreka IIOK https://m.edsoo0.ru/7f419d08
I1 600 ,
4 OBTOP CHIE, ODODILEIHHE, CHETEMATHSALIA 7 1 bu6moreka ITOK https://m.edsoo.ru/7f419d08
3HAHWH
3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KoaunuecTBo yacos

Ne Tema vpoka DJIeKTPOHHBIEe HU(pPoOBbIE
n/n yp Bcero Konrpoanusre o0pa3oBaTe/ibHbIE pecypchl
padoThI
OCHOBHBIE TOHSTHUS CTEPEOMETPHH: TOUKA, IPSIMasi, IIOCKOCTb,
1 npoctpaHcTBo. [IpaBuiia n300pakeHus Ha PUCYHKaX: 1 bubmnorexa [JOK
U300paKeHHs TIOCKOCTEH, TTapaIebHBIX IPSMbBIX (OTPE3KOB), https://m.edsoo.ru/aecc77cd
CepeIMHBI OTPE3Ka
2 [TonsiTHs: epeceKaronpecs MIOCKOCTH, EePECeKaIOIIN eCs 1 bubmoreka [JOK
psiMast ¥ TIOCKOCTh https://m.edso0.ru/2d8a9c99
[TonsTHS: NEepeceKaroIuecs IIOCKOCTH, IIEPECEKAIOIIUECS bu6muotexa LIOK
3 1 _
psiMast ¥ IIOCKOCTh https://m.edsoo.ru/db685e73
4 3HAKOMCTBO C MHOTOTpaHHUKaMU, U300 pakeHne 1 bu6mmoreka [IOK
MHOTOIPAaHHUKOB Ha PHCYHKAaX, Ha MPOCKIIMOHHBIX YePTEKAX https://m.edsoo.ru/a63959ed
HauvanpHble cBeeHus 0 KyOe U mupamuie, ux pa3BEPTKU U bu6mmoreka IIOK
5 1 _
Mozenu. CedeHns MHOTOTPAaHHUKOB https://m.edsoo.ru/b30dff38
HauanbHble cBeieHUs 0 KyOe U mupamMue, X pa3BEPTKU U bu6morexa [IOK
6 1
mozenu. CeueHnss MHOTOIPAHHHKOB https://m.edso0.ru/3d8ffd32
7 [TousiTHe 00 aKCHOMATUYECKOM OCTPOCHHUN CTEPEOMETPHH: 1 bubmoreka [IOK
AKCMOMBI CTEPEOMETPHH U CIICICTBUS H3 HUX https://m.edsoo.ru/0Occ5cafe
8 [TonsiTie 00 aKCHOMaTHYECKOM ITOCTPOSHUH CTEPEOMETPUU: 1 bubmoreka [JOK
aKCHOMBI CTEPEOMETPHH U CIIACTBUS U3 HUX https://m.edsoo.ru/239c8cb4
9 [TonsiTne 00 aKCMOMAaTHYECKOM ITOCTPOSHNUH CTEPEOMETPHU: 1 bubmoreka [JOK
AKCHOMBI CTEPEOMETPHUHU U CIICCTBUS M3 HUX https://m.eds00.ru/65¢6b106
10 [TonsiTne 00 aKCHOMaTHYECKOM ITOCTPOCHUY CTEPEOMETPUU: 1 bubmnoreka [JOK
AKCHOMBI CTEPEOMETPHUHU U CJICICTBUS U3 HUX https://m.edsoo.ru/258fc245
11 B3anMHOe pacrionokeHne NpsMbIX B IPOCTPAHCTBE: 1 bu6mmorexa [IOK
[ePECeKaOIUecs, MapaieIbHbIC M CKPEIIMBAIOIIMECS MPSMBbIC https://m.edsoo.ru/1a2520f6
[TapanenbHOCTh NPSAMBIX M IJIOCKOCTEN B IPOCTPAHCTBE:
12 naé)anneanHe npﬂl:/[LIe B IIPOCTPAHCTBE; Ha;)aJ'IJIEJ'IBHOCTB TpEX 1 budmiorexa [IOK
pAMBIX https://m.edso0.ru/93ad36b3
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[TapaienbHOCTD NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE:

Bbub6morexa IIOK

13 ITapanieabHOCTh IPSIMOM M IIIOCKOCTH https://m.edsoo.ru/eeld19b9
14 Vsl ¢ coHanpaBiIEHHBIMU CTOPOHAMHU EH6H_HOTeKa LIOK
https://m.edso0.ru/9f4071b9
15 Yron Mexay nNpsMbIMU B IPOCTPAHCTBE EH6H_HOTeKa LIOK
https://m.edsoo.ru/fe733862
16 VYroa Mexay NpsSMbIMH B IPOCTPAHCTBE BH6H_HOTeKa LIOK
https://m.edsoo.ru/2935a9a0
17 [TapanneapbHOCTh IIIOCKOCTEN: TapaJlIeIbHbIE IIIOCKOCTH buomorexa LIOK
https://m.edsoo.ru/2e18f255
18 CBolicTBa napajienbHbIX IJTIOCKOCTEN buomiorexa LIOK
https://m.edsoo.ru/e504d656
19 ITpocreiimme npocTpaHCTBEHHBIC (UTYPHI HA MNIOCKOCTH: bubmumoreka [IOK
TETpasaAp, KyO, Mmapasieenume/ https://m.edsoo.ru/4a28dc02
. bu6morexa [IOK
20 HMocrpoenue cedcuuii https://m.edscl)lo.ru/1d434d0f
. bubmmorexa [{OK
21 Hoctpoetne cetenmit https://m.edsﬁ).ru/ec26fe5d
Kontponenas padora o reme "[IpsMble U IIIOCKOCTH B bu6moteka [IOK
22 npoctpancTie. [lapaniesbHOCTh MPSIMBIX U TIOCKOCTEH " https://m.edsoo.ru/9a0a9e56
23 IlepnieHIMKYJISIPHOCTD IPSIMOU U INTOCKOCTH: bubmoreka [IOK
NepI eHANKYJIIPHBIC ITPSIMbIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [Ipsimble napasienbHble U NEPIEeHIUKYIISIPHBIE K IIJI0OCKOCTH BH6H_HOTeKa LIOK
https://m.edsoo.ru/0ac11c95
25 [Ipsimble napasienbHble U NepIeHIUKYIISIPHbIE K IIJIOCKOCTU BH6H_HOTeKa LOK
https://m.edso0.ru/ba545966
26 IIpu3Hak neprneHIuKyJJIspHOCTH NPSMOM U IUNIOCKOCTH bubmorexa [IOK
https://m.edsoo.ru/f85bfc46
27 IIpu3HaK neprneHInKyJIspHOCTH NPSMOM U TUNIOCKOCTH BH6H_HOTeKa LIOK
https://m.edso0.ru/79165d15
. . bubmmoreka [IOK
28 Teopema o npsAMOii nepneHIUKYISIPHON MITOCKOCTH

https://m.eds00.ru/635¢5087
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Bbub6morexa IIOK

29 Teopema o npsAMOil neprneHAUKYISIPHON MIIOCKOCTU hitps://m.edso0.ru/bd37458
30 Teopema o npsAMOi epHIEHIUKYISAPHOHN MIOCKOCTH bromorexa [IOK
P P PHCHAIIY AP https://m.edsoo.ru/7d18834b
IlepnieHAMKYIISIp ¥ HAKIIOHHBIE: pACCTOSTHUE OT TOYKHU 10 bu6mmoreka [IOK
31 . .
IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM /10 TJIOCKOCTH https://m.edsoo.ru/33c477d3
IleprieHIMKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 0 bubmoreka [IOK
32 .
IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM /10 TJIOCKOCTH https://m.edsoo.ru/66fefadd
IleprieHAIMKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 bubmotexa IIOK
33 . .
IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 TIJIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 [TepneHauKyIsp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH 10 bu6mmoreka [TOK
IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 TJIIOCKOCTH https://m.edsoo.ru/dbee22bc
35 VYTisl B IPOCTPAHCTBE: YoMl MEXy MPSAMON U MIIOCKOCTHIO budmiorexa [IOK
pocTp 24 Ay TP https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yTroJ1, TUHEWHBIM yTroJl ABYTPaHHOTO YIjia bubsmorexa [IOK
yrp yrol, yroJ AByrp 4 https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJ, JMHEWHBIN yroJ IByTPaHHOIO yrjia bubmotexa [IOK
yip T yrowAByTp a https://m.edsoo.ru/c7c777ed
[TeprieHANKYIAPHOCTH TIOCKOCTEH: MPU3HAK bu6moteka [IOK
38 . .
HepIeHANKYSIPHOCTH JIBYX IJIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 IlepnieHIMKYJISIPHOCTD IIIOCKOCTEN: IPU3HAK bubmoreka [IOK
eI eHANKYJIIPHOCTH JIBYX IJIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
IlepnieH IMKYJISIPHOCTD IIIOCKOCTEN: IPU3HAK bubmuotexa IIOK
40 . )
HePIeHANKYJSIPHOCTH JIBYX IIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema o TpEx MepneHIuKyIIpax Buomorexa LIOK
P P PHCHAMIY D https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX NepreHauKysIpax Bubmorexa [IOK
P P PHCHMEY AP https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHIuKyIsIpax Bubmorexa [IOK
P P PHCHIMIYIUAP https://m.edso0.ru/9f246736
44 KonTtponsnas padora no remam "llepneHANKYISIPHOCTD MPSIMBIX bu6morexa [IOK

1 iockocter" u "Yriabl MeXay NPSIMBIMU U INIOCKOCTIMU "

https://m.edsoo.ru/5b971ef3
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ITonstne MHOT'OI'paHHHUKA, OCHOBHBIC 3JIECMCHTEI MHOI'OT'PaAaHHHUKA,

Bbu6morexa IIOK

45 BBINYKJIBIE U HEBBITYK/IbIE MHOT OT'PAaHHUKH, Pa3BEPTKA
Y y p »P p https://m.edsoo.ru/2d24e873
MHOTI'OTpaHHHKA
IIpu3ma: N-yrojpHas ONpyu3Ma; rpaHd U OCHOBAHUS IIPU3MBI;
46 vl pHMaH u HZIchIOHHaH HpI/ISMLI' gOKOBaSI U TIOJIHAS n(l))Be XHOCTD bubmorexa LIOK
p p > p https://m.edso0.ru/b4adé63ad
MIPU3MBI
47 [Tapannenenunen, TpAMOYTOJbHbBIN MTapaAJLIIEIEIUIIE] U €10 bu6moteka [IOK
CBOMCTBa https://m.edso0.ru/8a7he683
ITupamMuma: N-yrojpHas mUpaMuaa, rpaHd 1 OCHOBaHUE
48 9071 paMI/I ﬂbl' 6o}I,<FOBa;1 u nongaﬂ HI([)B’G I;(HOCTB [TAPAMUIBL; Brbmorexa OK
PaMHJIbL; N p PaMUIbL, https://m.edsoo.ru/fblcd0a5
MpaBUJIbHAS U yceuEHHas MUpaMuIa
[IpaBuIbHBIE MHOTOIPAHHUKU: TIOHSITHE TPABUIILHOTO
49 MHOI'OTpaHHMKA; MPaBUJIbHAS TPU3Ma U MTPaBUJIbHAS TUPaMU/IA; but6moreka [JOK
npaBUIbHASL TPEYTOJIbHAS TUPAMUJIA M TPABUIIbHBIA TETPasap; https://m.edsoo.ru/074c8865
Ky0
50 IIpencraBiieHrE O MPaBUIbHBIX MHOTOI'PAaHHUKAX: OKTadIp, bu6morexa [IOK
JIOJICKadIp ¥ MKOCAdIP. https://m.edsoo.ru/a0fdd5bf
CuMMeTpHs B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKHU
51 apIMOit pnnocxc?cm pSHeMeHTH CI/IMMpeT WU B IUpaMUIaX ’ Brbmorexa HOK
p ’ ) P paMuzax, https://m.edsoo.ru/b9e777d9
napajuieenunenax, NpaBmIbHbIX MHOT OTpaHHUKaX
52 BrruncneHnne 31eMeHTOB MHOIOIPaHHUKOB: péOpa, TuaroHaiu, bubmoreka [IOK
YIJIBI https://m.edsoo.ru/6cdbecef
[Tnomans 00KOBOI MOBEPXHOCTH U IOJIHOM ITOBEPXHOCTH
53 o ﬂL];f)ﬁHH U3MEL, I1JIO apb OCHOBaHUI1, T€O eMaI()) OOKOBOM bubmorexa LIOK
p P » TLIOTal » TCOP https://m.edso0.ru/37d84157
MOBEPXHOCTH MPSIMOU MPU3MBI
ITnomans 60KOBOI HOBEPXHOCTH U IIOBEPXHOCTH ITPABUILHOM
54 o aI,JI\I/II/IH BI, TEOPEMA O HJ]EI)O agn 60K0130§ IIOBE XHECTI/I bubmorexa LIOK
paMult . p man p https://m.edso0.ru/5603e30b
yCeuEHHON TUpaMUIbI
bubmumoreka [IOK
55 KouTponsHas padora o teMe "MHoOrorpaHHuKu"
p p P https://m.edsoo.ru/a95f5c04
. bubmnoreka IIOK
56 ITousitue 00 00BEME I

https://m.edsoo.ru/7ad0020b
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Bbub6morexa IIOK

S7 O6HEm mupavm b1 1 https://m.edso0.ru/235171b3
" bubmmorexa [{OK
58 OObEm mupavm e 1 https://m.edsoo.ru/f47dfefd
" bubmmorexa [{OK
59 R . https://m.edso0.ru/79¢10312
. bu6moreka [JOK
60 OOBEM mupavm b1 . https://m.edsoo.ru/2faadc3f
. bu6moreka [IOK
61 OOBEM npH3Mb! ! https://m.eds00.ru/79853608
N bu6moreka [JOK
62 OOBEM npH3Mb! ! https://m.eds00.ru/1e053890
. but6moreka [JOK
63 OOnEm npusMbI 1 https://m.edso0.ru/482d3f51
" N " bubmmoreka [IOK
64 KonrtponpHas pa6ora o reme "OOBbEMBI MHOTOT pAaHHUKOB 1 https://m.eds00.ru/28a6573¢
[ToBTOpenue, o600IIeHNE cucTemMaTu3alus 3HaHui. [Toctpoenue bubmmoteka [IOK
65 N 1
CEUYCHHMI B MHOTOTpaHHUKE https://m.edso0.ru/098bedad
o | pompems cbobuens e s Do | BuGorors LOK
p ) ALY JBYM ’ A0 TP ’ https://m.edsoo.ru/f7792ba9
TOYKH J0 JIOCKOCTH, MEXAY CKPEIIMBAOIIMMHUCS TPSIMBIMU
67 Htorosas KOHTpoJbHas paboTa 1 budmorexa [IOK
https://m.edso00.ru/b9146bc0
[ToBTOpenue, 0000IIeHHE cucTeMaTH3alus 3HaHUH. Beraucienue
68 YIJIOB: MEXKAY CKPCIIUBAKOIIMMHUCS MPIMBIMHA, MEXKY MPSIMON U 1 bubmiorexa LIOK
: ’ https://m.edso0.ru/56765e8b
MJIOCKOCTBIO, IBYT'PAHHBIX YIJIOB, YIJIOB MEXAY MJIOCKOCTSIMU
OBLIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68
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11 KJIACC

KoaunuecTBo yacos

Ne DJieKTPpOHHbIEe HU(poOBbIE
Tema ypoka KonTpoabHbie
n/n Bceero o0pa3oBaTe/ibHbIE pecypchl
padoThI
1 Cdepa u map: neHTp, paauyc, AMaMeTp; MIOMAIb TOBEPXHOCTH 1 bubmumoreka [IOK
cepsr https://m.edso0.ru/0341bc2b
B3aumHoe pacrnoyioxxenne chepbl U MIOCKOCTH; KacaTellbHas bubmoreka [JOK
2 1
IUIOCKOCTB K cdepe; miommaas chepbl https://m.edsoo.ru/bed12a43
3 N3o6paxenue che apa Ha miockoctu. Ceue apa 1 bubmmorexa LOK
KEHH bI, IIIapa Ha MIOCKOCTH. CeueHws Il
P pol, THap P https://m.edsoo.ru/bc15f7f2
4 [unuHaapuyeckas MOBEPXHOCTh, 00pa3yoNie IUINHAPUIECKON 1 bu6motexa [IOK
MOBEPXHOCTH, OCh IIMJIMHAPUICCKON MOBEPXHOCTH https://m.edso0.ru/6054h8cl
Hunmuuap: ocHOBaHUS U OOKOBAasi TOBEPXHOCTh, 00pa3yromas u bubmmorexa [{OK
5 . . 1
0Chb; TLTOMIA b OOKOBOM M MOJIHON ITOBEPXHOCTH https://m.edso0.ru/188f6216
. I(/:I306pa>KeHHe ummr(mpa Ha MJIOCKOCTH. Pa3BépTuKa HUJIUHAPA. . BuGmotexa LIOK
€UeHUS IWIMHIPA (TUIOCKOCTHIO, MapaljelbHOW NI
. AP . - T1ap https://m.edsoo.ru/016e25eb
TIePIICHINKYJIIPHOW OCH ITUIIIH]IPA)
7 Konundeckas moBepXHOCTh, 00pa3yroIIne KOHUISCKON 1 bubmoreka [JOK
MOBEPXHOCTH, OCh M BEPIIIMHA KOHMYECKOH TOBEPXHOCTH https://m.edsoo.ru/c94ba09b
3 Konyc: ocHoBanue u BepiimHa, 00pa3yroas U 0Ch; IJI0MAaab 1 bubmmorexa [IOK
OOKOBOI U TTOJTHOM MOBEPXHOCTH https://m.edso0.ru/897dd3b2
9 VYceuéHnslii KOHyC: 00pa3yroIIMe U BBICOTa; OCHOBAHUS U 1 bubmmorexa [IOK
OOKOBasi MOBEPXHOCTh https://m.edsoo.ru/1468bab3
| e e |
YEHHS KOH it THI0, TAPAJIJIEIbHON OCHOBAHUIO, U
Y N p ’ https://m.edsoo.ru/0bdelbe8
IJIOCKOCTBIO, MPOXOISIIEH yepe3 BEPIIUHY)
bu6 OK
11 Kombunanus Ten BpalieHus 1 MHOTOIPaHHUKOB 1 Homotexa [

https://m.edsoo.ru/3cefl0e5



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5

MHororpaHHUK, OIMCaHHBIN 0K0JI0 cepbl; chepa, BnucaHHas B

Bbub6morexa IIOK

12 MHOTOTPaHHHK HJIM B TEJIO BPAICHUS https://m.edso0.ru/0b136158
. N bubmmorexa [{OK
13 [Mousitue 06 066EMe. OCHOBHBIE CBOICTBA 00BEMOB TEI https:// m.edsc];IO.ru/26a03fb7
14 O0BéM mmmMHIpa, KOHYCca bubmorexa [IOK
https://m.edso0.ru/5513d87b
15 O0bEM mapa u mionaab chepo Bubmorexa [IOK
https://m.edsoo.ru/d189bde2
16 [TonoOHbIe TeNa B HpOCTpa;HCTB e'.. CooTHOIIEHUS MEXAY bubmuotexa IIOK
IUIONIA/ISIMU TIOBEPXHOCTEH, 00bEMaMU MOTO0HBIX TEI https://m.edsoo.ru/810cfleb
17 KonTponsHas pabora o Temam "Tena Bpamenus" u "OO0beMbl bubmmoreka [IOK
Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha JI0CKOCTH U B IPOCTPAHCTBE Bubmorexa IOK
https://m.edsoo.ru/5caefclb
19 CrnoxxeHue 1 BBIYMTaHUE BEKTOPOB bubmmorexa LIOK
https://m.edsoo.ru/23f4f089
20 YMHOXEHNE BEKTOPa Ha YHCIIO bubmorexa IOK
https://m.edsoo.ru/dee379eb
21 Pasnoxenune BekTopa o TpéM HEKOMILJIaHAPHBIM BEKTOPAM. bubmoreka [IOK
[MpaBuio napasienenumena https://m.edsoo.ru/a28fd74e
99 Pemenne 3anay, CBSI3aHHBIX C TPUMEHEHUEM MTPABUII IENCTBUN C but6mmoreka [JOK
BEKTOpaMH https://m.edsoo.ru/5a827900
93 KoopanHaTHO-BEKTOPHBIM METOJ TPU PEIIEHUU T€OMETPUIECKIX bu6motexa [IOK
3a7a4 https://m.edsoo.ru/d3alfe30
24 [IpssmoyrosbHas cucTemMa KOOpAUHAT B IPOCTPAHCTBE. bu6mmorexa [IOK
Koopaunats! Bekropa. [IpocTeiiime 3a1auu B KOOPIHHATAX https://m.edsoo.ru/48db7058
25 VYron mexay BekTopamu. CKkaJasipHOE IPOU3BEIEHNE BEKTOPOB Bubmmorexa LIOK

https://m.edsoo.ru/725effc4
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Bbub6morexa IIOK

26 B 1
BIYMCIICHUE YTII0B MEXK/TY MPSIMBIMH U IIJIOCKOCTIMHU https://m.edsoo.ru/8efbe78e
27 KonTtponbshas pabota 1o reme "BekTopbl 1 KOOpJUHATHI B 1 bu6mmorexa [IOK
npoctpaHcTe" https://m.edsoo.ru/77c22fc5
[ToBTOpEHUE, 0000IIEHUE M cHCTeMaTH3alus 3HaHUH. O CHOBHBIC bubmumoreka [IOK
28 1
¢burypsl, GpaxThl, TEOPEMBI Kypca MIaHUMETPHH https://m.edsoo.ru/1780ba5d
[ToBTOpeHue, o0odIIeHNe U cucTeMaTru3anus 3HaHui. O CHOBHbBIE bu6motexa [IOK
29 1
¢burypsl, GpakThl, TCOPEMBbI Kypca MJIaHUMETPUH https://m.edso0.ru/078cd184
30 [ToBTOpeHue, 0600IIEHNE U cUCTeMaTH3alvs 3HAaHUH. 3a1auu 1 bu6moreka [IOK
TUIAHUMETPHU M METOJIbI UX PEIICHHS https://m.edsoo.ru/7491efe0
31 [ToBTOpEHUE, 0000IICHNE M CHCTEMAaTH3AIWs 3HAHUH. 3a1a4u 1 but6moreka [JOK
IUTAHAMETPUN U METOBI UX PEIICHUS https://m.edsoo.ru/4dffda97
[ToBTOpeHue, 0600IIeHNE U cucTeMaTh3anus 3HaHui. OCHOBHBIE Bbu6morexa IIOK
32 1
burypsbl, haxkThl, TECOPEMbI Kypca CTEPEOMETPHH https://m.edsoo.ru/74b2ad91
33 Hrorosast KOHTpoJIbHAS paboTa 1 brbmorexa LIOK
TOrOBasi KOHTPOJIbHAS T
P P https://m.edsoo.ru/ec24dfc?
34 [ToBTOpEHue, 0000IICHNE U CHCTEMAaTU3AIUs 3HAHUH 1 bubmioreia LIOK
p ’ - t https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJNYECKOE OBECITEYEHUE OBPA30OBATEJILHOTO
MMPOLIECCA
OBSI3ATEJBHBIE VUEBHBIE MATEPHAJIBI JUISI YUEHUKA

Vueonuk 'eomerpusi. Atanacsu JI. C. 22-e uzganue 2013r. 10 - 11 kmace

METOANYECKHUE MATEPUAJIBI I YUUTEJIA

I'eomerpus. 10 knacce. Jlunaktuaeckue Mmarepuanisl - 3uB b.I'.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmnorexa IIOK https://m.edso0.ru/7f419d08

MopnucaHo ynpposon

Lmenesa noanucbio: Limenesa

OkcaHa OkcaHa AnekcaHapoBHa
HaTta: 2024.10.14

ANEKCaHAPOBHA nq.13.44.0700
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