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IHOACHUTEJIBHAS 3AIINCKA

I'eomeTpus siBnsieTcss OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpelHEro oobmiero oOpa3oBaHMs, TaK Kak
o0ecrieynBaeT BO3MOXKHOCTb HM3Y4YCHHs JUCHUIUIMH E€CTECTBEHHO-HAYYHOH HANpaBICHHOCTH U IPEIMETOB
ryMaHUTapHOro nukia. [lockonbKy JIoruyeckoe MbluieHne, GopMUpyeMoe MPU HU3YYEHHH O0YYarolIMMHCS
MOHATUMHBIX OCHOB TI€OMETPUM, IPHU JOKA3aTEIbCTBE TEOPEM M IIOCTPOCHMM LEMOYKU JIOTUYECKUX
YTBEPKICHUI IIpU PEIICHMH TEOMETPUYECKMX 3a7a4, YMEHHME BBbIABUTaTb W OINPOBEPraTh TMIIOTE3bI
HENOCPEACTBEHHO HCHOJIb3YIOTCSl IMPU PELIEHUH 3a7ady E€CTECTBEHHO-HAyYHOro ILMKJIA, B YaCTHOCTH
¢bu3nuecKkux 3aaay.

Llenbp ocBoeHusi mporpaMmbl ydeOHOro Kypca «l'eomerpus» Ha yYriayOJE€HHOM YpPOBHE — pa3BHTHE
WHIUBUAYAIBHBIX CIIOCOOHOCTEN O0YYaromMXCsl MPU U3YUYEHUU T€OMETPUH, KaK COCTaBIISIOLICH MpeIMeTHOM
obmactu «Maremaruka U uH(OpMaTHKay depe3 odecrneueHrne BO3MOKHOCTH MPUOOPETEHHS U HCIIOIb30BAHUS
Oosee riayOOKHMX T€OMETPUYECKUX 3HAHUN W JEHCTBHM, CeUM(PUUHBIX T'€OMETPUHM, U HEOOXOAMMBIX MJIs
YCIIEHIHOTO NMPOo(hecCHOHAIBHOT0 00pa30BaHus, CBA3aHHOTO C UCIIOIb30BAaHUEM MAaTEMAaTHKU.

[IpuopuTeTHBIMU 3aladaMM  Kypca TE€OMETpUU Ha YriayOJEHHOM YpOBHE, pPACIIUPSIOUIMMH U
YCUJIMBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

paciivpeHue MpeacTaBIeHUs] O TeOMETPUM KaK YacTH MHPOBOM KYJIbTYpbl U (JOPMUPOBAHUE OCO3HAHUS
B3alMOCBS3U T€OMETPUU C OKPYKAIOLIUM MUPOM;

(dbopMUpOBaHHE TPENCTaBICHHUS] O MPOCTPAHCTBEHHBIX (UTYpax KaK O BAKHEHUIIMX MaTEMaTHUECKUX
MOJIENSAX, MO3BOJISIOUIMX ONMCHIBATH U U3y4yaThb Pa3HbIC SBJICHUS OKPYXAIOUIETO MUpPA, 3HAHUE MOHATUHHOTO
arnmaparta 1o pazaeny «CtepeoMeTpus» y4eOHOTO Kypca TeOMETpUN;

(dbopMHpOBaHHE YMEHHUS BIAJETh OCHOBHBIMH TIOHSATHSMH O MPOCTPAHCTBEHHBIX (UTypax M UX
OCHOBHBIMH CBOICTBaMH, 3HaHHE TeopeM, (GOPMYIT U yMEHHE UX MPUMEHSTh, YMEHUs JOKa3bIBaTh TEOPEMBI U
HaXO/UTh HECTaHIAPTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMUpOoBaHHE yMEHHUs PAClO3HABATh HA YEpPTEkKaxX, MOAENSAX U B PEAIbHOM MHUPE MHOTOTPAaHHUKU U
TeJa BpaIleHUsl, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJIEIIN;

(dbopMUpoBaHHE TOHMMAaHHUS BO3MOKHOCTH aKCHOMATHUECKOTO MOCTPOSHUS MATeMaTH4YECKUX TEOpHi,
(dbopMHpOBaHNE TOHUMAHHUS POJIM AKCMOMATUKHU IIPU MTPOBEIEHUU PACCYKICHUI;

¢dbopMHpOBaHHE YMEHHs BIAJETh METOJIAaMH JOKa3aTelbCTB M AJITOPUTMOB pPEIIEHMs, YMEHHsS HX
MIPUMEHSITh, IPOBOJUTH J1I0Ka3aTeIbHbIE PACCYXK/ICHUS B XOJ€ PEIICHUs CTEPEOMETPUUYECKUX 3aad U 3a/ad C
NPAaKTUYECKUM COJep)KaHueM, (OpMUPOBAHHE TMPEICTaBICHUSI O HEOOXOAMMOCTH JOKa3aTelbCTB IPH
O00OCHOBAaHMH MAaTEeMAaTUYECKUX YTBEPXKICHUM M POJUM AaKCUOMATUKU B MPOBEACHUM J€AYKTHBHBIX
pacCyXJIeHUH;

pa3BUTHE U COBEPLICHCTBOBAHME WHTEUIEKTYaJIbHBIX W TBOPYECKHUX CIOCOOHOCTEH oO0ydarommxcs,
MIO3HABATEJILHON aKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUN, KDUTUYHOCTH MBIIIIEHUS, MHTEpECA K U3YYEHUIO
reOMeTpUH;

¢dopmupoBaHre (YHKIIMOHAJIBHOW TI'PaMOTHOCTH, pEJIEBAHTHOW TI'E€OMETPUU: YMEHHUsS pPAacCHO3HABATh
MPOSIBJIEHUS] TEOMETPUUECKUX MOHITUN, OOBEKTOB U 3aKOHOMEPHOCTEH B PEATIbHBIX )KM3HEHHBIX CUTYaLUAX U
IIPU U3YYEHUH JPYTHX y4EOHBIX MPEIMETOB, MPOSBICHHS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEHN, MOJIEITUP OBAHUS
peasIbHBIX CUTYallUi, UCCIEA0BaHUS TOCTPOCHHBIX MOJIENICH, HHTEPIPETAIIMH MTOJIyY€HHBIX PE3YyIbTaTOB.

OCHOBHBIMHU CcOJIepKaTeIbHBIMU JUHUAMHE yueOHoro kypca «l'eomerpusi» B 10—11 knaccax sBIsIOTCA:
«[IpsiMble ¥ TJIIOCKOCTH B MPOCTpaHCTBEY», «MHororpanHukmny, «Tena BpamieHus», «BekTopsl 1 KOOpJUHATHI B
IIPOCTPAHCTBEY, «J|BUKEHNS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TtpeboBaHME «yMETh OMEPUPOBATH MOHATHUIMHY, PEIEBAHTHBIMU
reoMeTpuu Ha yriyonéHHoM ypoBHe oOydyenus B 10—11 kimaccaX, OTHOCHUTCS KO BCEM COJIEpXKaTeIbHBIM
JUHUSAM y4yeOHOro Kypca, a (opMHUpOBaHHE JIOTUYECKUX YMEHHH pacmpenensercs He TOJIBKO 10
COJZlepKaTeNbHbIM JIMHUAM, HO W 1o rojgam oOydenusi. CojnepxaHue oOpa30BaHUs, COOTBETCTBYIOIIEE
IpeIMeTHbIM pe3ynbTaTaM ocBoeHus: denepanpHoil pabodeil MporpaMMbl, pacHpeleNi€HHBIM 10 TOAaM
00y4eHHs, CTPYKTYpPUPOBAHO TaKMM OOpa30M, YTOOBI KO BCEM OCHOBHBIM, MPUHLIHUIHAILHBIM BOIPOCAM
oOydJaroruecs: 00pamainuch HEOAHOKPATHO. DTO TMO3BOJIIET OPraHW30BaTh OBJIAJCHUE T'€OMETPUUYECKHUMH
MOHATUSMH M HaBbIKAMH T1OCJIE0BATENBHO U MOCTYIATENBHO, ¢ COOMI0IEHUEM MPUHIINIIA IPEEMCTBEHHOCTH, a



HOBBIC 3HAHMS BKIIIOYATHh B OOLIYI0 CHCTEMY I'€OMETPUUYECKHX MPEICTABICHUNA OOYyJaromuXcs, paciiupsis u
yrayossist €, 00pa3yst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K U3y4EeHUIO T€OMETPUHU Ha YIIIyOJEHHOM YPOBHE MO3BOJISIET:

co3naTth ycioBus sl quddepeHnnanuu oOydeHus, TOCTPOCHHSI WHIUBUIYATbHBIX 00pa30BaTEIbHBIX
nporpamMM, OOECIEYUTh YIIYONEHHOE H3yYeHHE T€OMETPHH KaK COCTaBISIOUICH y4eOHOro mpeaMera
«MatemaTHKa;

MOJITOTOBUTh OOYYAIOUIMXCS K IMPOJODKEHHIO W3YY4EHHUS MaTeMaTUKU C yd€ToM BbIOOpa Oymyrueit
npodeccuu, odecrieunBas MPeeMCTBEHHOCTh MEKY OOLIUM U MPOPECCUOHAIBHBIM 00Pa30BaHHUEM.

Ha uzyuenue yueGHOro Kypca «I'eomerpusi» Ha yriyonéHHOM ypoBHE oTBoauTcs 204 yaca: B 10 kiacce
— 102 4aca (3 waca B wHegemwo), B 11 xkmacce — 102 wvaca (3 wdaca B Hememo).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpud. Touka, mpsiMas, IUIOCKOCTb, MNpocTpaHCTBO. IloHsaTHE 00
AKCMOMAaTUYECKOM ITIOCTPOCHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3aumHOe pacnosio)keHHe ITpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAOIMECs, MapajulebHble U
cKpeuuBaromecs npsamele. IIpusHaku ckpemuBaromuxcs npsamelx. [lapamienbHOCTE NPAMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE: IMAapajule/IbHbIE MpPSMBIE B IPOCTPAHCTBE, NApaUICIbHOCTh TPEX MNPSAMBIX, MapaJUIEIbHOCTD
npsMoil M 1iockoctu. IlapamienbHoe M IEHTpajbHOE MPOEKTHpOBaHUE, nM3o0pakeHue ¢uryp. OCHOBHBIC
CBOWCTBA NapajljIeIbHOTO MNpOeKTHpoBaHMs. M300paxeHue ¢uryp B mnapamieNbHOM NpoeKuMu. YTibl ¢
COHAIIPABJIICHHBIMA CTOPOHAaMH, YIrOJl MEXAY MNpsAMBIMA B IIpOCTpaHCTBE. llapaiienbHOCTH IIIOCKOCTEM:
napajJiesibHble TIOCKOCTH, CBOWCTBA MapajuleNbHbIX IUIOcKocTed. IIpocreiine npocTpaHCTBEHHbIE (UTYpHI
HAa IJIOCKOCTH: TETPA3p, NapajuleIeuIe]], IOCTPOCHUE CEUCHUM.

IlepneHIUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPIEHIUKYISPHBIE NPSAMbIE B IIPOCTPAHCTBE, INPSMBIC
MapaJuIeIbHbIE U NEPHEHAMKYJSAPHBIE K IUIOCKOCTH, IPU3HAK IEPIEHIUKYJIAPHOCTH MPSIMOM M IUIOCKOCTH,
TeopeMa O MNPsAMOH NEPHEHIUKYIAPHON IIOCKOCTH. OpToroHalbHOE NpoekTupoBaHue. llepnenaukynsp u
HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOH 10 MIIOCKOCTH, POEKIHS (PUTYpPHI HA
IUI0CKOCTh. [lepnenauKyIapHOCTh INIOCKOCTEN: IPU3HAK NEPIEHANKYIIAPHOCTH ABYX IIockocTel. Teopema o
TPEX NMEPIECHAUKYIISIPaX.

VYriuel B IPOCTPAaHCTBE: Yroidl MEXAY NpAMOM M IUIOCKOCTBIO, IBYTPaHHBIA Yroj, JUHEWHBIA Yroi
JBYTpaHHOrO yria. TpéXrpaHHbli U MHOTrOrpaHHble yribl. CBOMCTBA IJIOCKMX YIJIOB MHOTOIPAHHOIO YIJa.
CpolicTBa IUIOCKMX U JBYI'PAaHHBIX YIJIOB TPEXTPAHHOIO yIria. TeopeMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOIO yIJIA.

MHOrorpaHHuKHu

Bunbl MHOrorpanHukoB, pa3BépTka MHOrorpaHiuka. [Ipusma: N-yronapHas npusMma, npsiMas 1 HaKJIOHHAst
IpU3Mbl, OOKOBas U MOJIHAs OBEPXHOCTH Npu3Msl. [lapamienenunen, npsMOYyroibHbIN Mapajuieaenumnes U ero
cBoiicTBa. Kparuaiiime nyTu Ha mOBepXHOCTH MHOrorpanHuka. Teopema Diinepa. [IpocTpancTBeHHas Teopema
[Tudaropa. Ilupammna: Nn-yroiapHas nupamuja, NpaBWwibHas U yceu€HHass nupamujbel. CBoiicTBa pédep u
OOKOBBIX IpaHel MpaBWIbHON nMupaMujibl. [IpaBuIbHBIE MHOTOTPAHHUKHU: MPaBWIIbHAS NPU3Ma U MpaBUIIbHAS
NUpaMyu/ia, IpaBUiIbHAs TPEYrojibHas MUpaMKJIa U IPaBUIIBHBIN TeTpasap, ky0. [IpencraBienue o mpaBUIbHBIX
MHOT'OTPaHHHUKAX: OKTa’Ap, AOJAEKAdIp U UKOCAIP.

Beruuciienue 31eMEeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHany, yrisl. I[lnomans 60KOBOM MOBEPXHOCTH U
MIOJIHOM TMOBEPXHOCTH MPSMOM TMPHU3MBI, IJIOLIAJb OCHOBaHWH, TeopemMa O OOKOBOH MOBEPXHOCTH MPSMOM
npu3mbl. [lnomans OOKOBOM MOBEPXHOCTHM M MOBEPXHOCTH MPABWIBHOW MUPaMUAbI, TEOpEMa O IUIOIIAIH
yCE4EHHOU MUPAMHU/IBI.

CuMMeTpHst B IPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM IPAaBUIBHBIX MHOTOTpaHHMKOB. CUMMeETpuUs B
MIPAaBUJIBHOM MHOTOIPAaHHHMKE: CUMMETpUS Iapajulelenuneaa, CUMMETPUs NMPAaBWIBHBIX NPHU3M, CUMMETPHS
[IPaBUIILHON ITUPAMU/BI.

BekTopbI M KOOPAMHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, MJIMHA HEHYJIEBOIO BEKTOpPAa, BEKTOPHI
KOJUIMHEApHbIC, COHANPABJICHHBIE W IPOTHBOINOJOKHO HAIPABICHHBIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JIeHCcTBUA C BEKTOPAaMHU: CIIOKEHUE M BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXECHUE
BeKTOpa Ha yucio. CBoWcTBa CIOKEHHsSI BEKTOpoB. CBOMCTBA yMHOKEHMS BEKTOpa Ha uucio. Ilonstue
KOMILIaHApHbIE BEKTOPHI. [Ipu3Hak KOMIUTAaHAPHOCTH TPEX BeKTOpoB. [IpaBmiio napamnenenunena. Teopema o
pa3oKEHUU BEKTOpa MO TPEM HEKOMIUIAaHApHBIM BekTopaM. [IpsMoyronbpHas cucTtemMa KOOpIHWHAT B
npoctpanctBe. KoopanHatel BekTopa. CBsi3b MEXAy KOOpPAMHAaTaMH BEKTOpa M KOOpAMHATAMM TOYEK. YTOJ
MeXy BeKTopaMmu. CKaIsIpHOE MPOU3BEIECHUE BEKTOPOB.

11 KJIACC

Tena Bpamenus
[TonATus: UMIMHApPUYECKas TOBEPXHOCTb, KOHHWYECKAs IOBEPXHOCTh, CQephuueckas IMOBEPXHOCTD,
oOpa3yromue nopepxHocTedl. Tena BpallleHHs: UWIMHIpP, KOHYC, YyCeUEHHBIH KOHYC, cdepa, map. B3aumuoe



pacriosio’)keHue cepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K chepe. M3o0pakeHue Ten BpalleHHUs Ha
iockoctu. Pa3Béprka nunuHapa u konyca. Cummerpust cepsl U mapa.

O6Bém. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MPSAMOYTOIBHOTO Mapajulesenumeaa u
cnenctBus u3 He€. OOBEM MPSAMON M HAKIIOHHOW MPHU3MBI, IWJIMHIpA, TUpaMuabsl U KoHyca. O0BEM mapa u
I1apOBOT'O CErMEHTA.

KomOuHanuu Ten BpalieHuss ¥ MHOrorpaHHukoB. Ilpu3ma, BoucaHHas B LMJIMHIApP, ONHUCAHHAs OKOJIO
mwmHapa. [lepeceuenne cdepsl m mapa ¢ miockocthio. Kacanme mapa u cdepsl miuockocteo. Ilonsitue
MHOTI'OI'paHHHKA, OIIMCAHHOI'O OKOJIO cepsl, chepsl, BIUCAHHONH B MHOIOI'PAHHUK WIJIM TEJIO BPAILICHMSL.

[Tnomaae MOBEPXHOCTH MWIMHAPA, KOHYCa, TUIOManb cdepbl u e€ yacteil. [lomobue B mpocTpaHCTBE.
OtHomeHne 06bEMOB, IUIOMAAEH NMoBepxHOcTel MoAoOHbIX (uryp. IlpeoOpasoBanue mogodus, TOMOTETHS.
Pemenue 3a1a4 Ha MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOOB.

IloctpoeHne cedeHMH MHOTOTPAaHHUKOB U TEJl BpAIEHUs: CEUEHUs LWInHApa (MapajuleIbHO U
NEPIEHIUKYJIIPHO OCH), CEYEHMsI KOHyca (IapajlIeJIbHbIE OCHOBAHMIO M IMPOXOASIIME YEpe3 BEPILUHY),
CEUeHMsI 11apa, METO/AbI ITOCTPOEHUs CEYEHUIl: METOJ| CIE0B, METOJ BHYTPEHHErO NPOEKTHPOBAHUS, METOJ
IIEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B mpoctpancTBe. Onepauuu Haja BeKTopaMu. BekTtopHoe ymHOXeHUEe BekTOopoB. (CBoNCTBa
BEKTOPHOro YMHOXeHus. IIpsiMoyronbHas cuctema KOOpAMHAT B mpocTpaHcTBe. KoopaumHaTbl BekTopa.
Pasnoxxenue Bekropa 1o 6azucy. KoopauHaTHO-BEKTOPHBIN METO/ IPU PELIEHUH F'€OMETPUUECKUX 3aau.

JBukeHusI B IPOCTPAHCTBE

JBuxenust nmpoctpanctsa. Otodpaxenus. J{BrkeHus U paBeHCTBO ¢uryp. OO1re cBoWCTBa JABUKEHUM.
Bunsl aBwkeHuil: mapajuledbHbI NEpeHOC, LEHTpalbHas CUMMETPHs, 3€pKajlbHas CHUMMETpPHUS, IOBOPOT
BOKpYT IPSIMOH. ITpeobpazoBanus noxoous. [Ipsmas U cdepa Diinepa.



ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA VYYEBHOI'O KYPCA «I'EOMETPUA»
(YI'IYBJIEHHBIN YPOBEHD) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh TPAKAAHCKON IMO3UIUU OOYYAIOMIErocs KaKk aKTHMBHOTO M OTBETCTBEHHOTO YJICHA
pOCCHICKOTO 00IIecTBa, MPEACTABICHHE O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHMS Pa3IMYHBIX
CTPYKTYp, SBIEHUH, TPOIEAYp TpaKIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI U JAPYroe), YMCHHE
B3aUMOJICHICTBOBATh C COIIMAIIBHBIMA HMHCTUTYTaMH B COOTBETCTBUU C UX (PYHKITUSIMU U Ha3HAYCHHEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOPMHUPOBAHHOCTDh POCCUHUCKON TPakIaHCKON UIACHTUYHOCTH, YBAXKEHHUS K MPOIUIOMY M HACTOSIIEMY
POCCUICKON MaTE€MaTUKH, LICHHOCTHOE OTHOUICHUE K JOCTUKEHUSM POCCUMCKMX MAaTEMaTUKOB U POCCUMCKON
MaTeMaTUYeCKOW IIKOJbI, HCIIOIb30BAHUE OSTHUX JOCTHIKEHUH B JPYrux HayKaxX, TEXHOJIOTHsX, chepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAaHUE TYXOBHBIX IIEHHOCTEH POCCHIICKOT0 Hapoja, ChOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWS,
3TUYECKOTO IMOBEJEHHUS, CBSI3aHHOIO C MPAKTUYECKUM IMPUMEHEHHEM JOCTUKEHUW HAYKU U JIESITEIIbHOCTHIO
y4€HOTr0, 0CO3HAHHUE JTUYHOTO BKJIAa B IOCTPOCHUE YCTOMYMBOTO OYIYILIETO;

4) 3cTeTHYECKOEe BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOUas ICTETUKY MATEMaTHYECKHUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/1a4, PEIIeHUH, pacCyXACHUH, BOCHPUUMYHMBOCTD K MATEMaTHYECKUM AacleKTaM pa3JIMYHbIX BUJOB
HCKYCCTBA;

5) pu3nyeckoe BocIUTAHUE:

cOPMHUPOBAHHOCTh yMEHHS TPUMEHAThH MaTEeMAaTHYSCKHE 3HAHWS B HWHTEpecax 30pOBOTO H
Oe3omacHOoro o0Opasza >KM3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3I0pPOBbIO (30pOBOE MUTAHHE,
cOamaHCHpPOBAaHHBIA PEKUM 3aHATHH H OTIbIXA, pEryisapHas (QU3NYECKas AaKTUBHOCTH), (Qu3ndeckoe
COBEPIICHCTBOBAHUE MPH 3aHATUAX CIIOPTUBHO-0310POBUTEIIBHON ESATEILHOCTHIO;

6) TpynoBOe BocUTAHME:

FOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOJIOOUsS, HHTEpeC K pa3Iu4HbIM cdepam
MpoeCCUOHAIIBHON JEATEILHOCTH, CBSI3aHHBIM C MaTEMaTUKOW M €€ MPUJIOKEHUSIMH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oymymieil mpodeccuu M peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI, TOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO U CaMOOOPA30BaHMIO Ha TMPOTSHKEHUU BCEH JKU3HH,
TOTOBHOCTb K AKTUBHOMY YYaCTHIO B PEUIEHUU MPAKTUYECKUX 3a]1a4 MAaTEMaTUYECKON HAaIpaBIeHHOCTH;

7) 3K0JI0rMYecKoe BOCTIUTAHME:

c(OPMHUPOBAHHOCTh OIKOJIOTMYECKON KYNbTYpbl, MOHHUMAHHE BIHSIHHUS COLMATIHLHO-OKOHOMHUYECKHUX
MPOIIECCOB HA COCTOSHHE TMPUPOJHON H COIMAIBHOM Cpedbl, OCO3HAHHWE TJIO0ATBHOTO XapakTepa
HKOJIOTMUECKUX TMPOoOJIeM, OpUEHTAlMsI Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHWHM JUIs pelieHus 3aJad B
00JIaCTH OKPYKAIOMICH Cpenpl, TJIaHUPOBAHHE TOCTYMKOB W OIEHKH HMX BO3MOXHBIX IOCIEACTBUI ISt
OKpY’Karollen Cpesl;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
OOIIIECTBEHHON TMPAKTUKHU, TMOHMMAaHUE MAaTeMaTHYECKOW HaykKu Kak c]epbl UeTOBEYECKON NeATeNbHOCTH,
3TanoB €€ pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTUSA LMBWIM3ALMU, OBJIAJCHHE S3bIKOM MATEMaTUKU U
MaTeMaTUYeCKOW KyJbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHpPA, TOTOBHOCTh OCYIIECTBISATH IMPOCKTHYIO |
HCCIIEA0BATENIbCKYIO ACSTENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIE YHHBePCAIbHbIE YUeOHbIe AeiCTBUS
ba3oBble JJornueckue AeMHcTBHA:
BBISIBJIISITH M XapaKTEpHU30BaTh CYIIECTBEHHBbIE TPU3HAKH MATEMATHUYECKUX OOBEKTOB, TOHSATHUH,
OTHOIIIEHUH MEXIy TOHATUSIMH, (OPMYIHPOBATH OMpPEACICHUS TOHATUM, YCTaHABIMBATh CYIICCTBEHHBIN
MpU3HAK KJIacCU(pUKAIIMU, OCHOBAHHUS 7151 00OOIIEHUS U CPAaBHEHHUSI, KpUTEPUHU TPOBOAMMOrO aHAIIN3a;



BOCIIPUHUMATh, (OPMYIUPOBATh M NMPEOOPA30BBIBATh CY)KICHHS: YTBEPAMUTENIbHbIE U OTpPHUIATEIbHBIC,
€IMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIAITh MaTE€MaTU4YeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpeuYHs B (akTax, JaHHBIX,
HaOIIOICHUSAX U YTBEPKACHUSIX, MPeUiaraTb KPUTEPHUH ISl BHISIBIICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUIA;

JIeJIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, IE€AYKTUBHBIX U MHIAYKTUBHBIX YMO3aKJIIOUEHUH,
YMO3aKJIIOYEeHUI 110 aHAJIOTUH;

IIPOBOAUTH CaMOCTOSITEJIBHO ~ JOKA3aTeNbCTBA MAaTEMATUYECKUX YTBEPKACHUHM (NpsMblE U OT
MPOTUBHOTO), BBICTPAUBATh APryMEHTAIMIO, MPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE CYXKJICHUS U BBIBOBI;

BBIOMpATh CIOCOO perieHus ydyeOHOM 3a7auu (CpaBHUBATh HECKOJIBKO BapHAHTOB PELICHHs, BBHIOUPAThH
HanboJee MOAXOIAIMHNN C yUETOM CAMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejLCcKue AeiicTBHA:

WCIOJb30BAaTh BOMPOCHI KaK HCCIENIOBATENBCKUN HHCTPYMEHT IO3HaHMA, (OPMYIHPOBATH BOMPOCHI,
¢bukcupyoye MpoTUBOpEYHe, MpodieMy, YCTaHABIMBATh HCKOMOE W JaHHOe, (OpMHpOBATh TUIOTE3Y,
apryMEeHTHPOBATH CBOIO O3ULMIO, MHEHHUE;

MIPOBOAUTH CAMOCTOATEIbHO CIJITAHUPOBAHHBIA HSKCIIEPUMEHT, HCCIIEOBAaHUE IO YCTAHOBIEHUIO
0CcOOEHHOCTEH MaTeMaTHYeCKOro 00BEKTa, SIBJICHHUS, IPOIECCa, BHISBICHUIO 3aBUCUMOCTEH MEXIY 00BEKTaMH,
SIBIIGHUSIMU, TIPOIIECCAMU;

CaMOCTOSITENTFHO (hOpPMYyITUPOBATh 0OOOMICHNUS 1 BBIBOABI 10 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOJCHHUS,
UCCIIeIOBaHMS, OLECHUBATh IOCTOBEPHOCTh MOJIYUEHHBIX PE3yJIbTaTOB, BEIBOJIOB H 0000IIECHUI;

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MIPOLIECCA, a TAKXKE BBIABUTATh MIPEIIOJIOKEHNS O €r0 Pa3BUTHH B
HOBBIX YCJIIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JeUIUTH HHPOPMAIINK, JaHHBIX, HEOOXOAUMBIX JJisi OTBETa Ha BOIPOC M Ui PEIlIeHUs
3aJ1a4y;

BBIOMpaTh WMH(GOPMALMIO M3 HWCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIU3UPOBATh, CHCTEMAaTU3UPOBATh M
MHTEPIPETHPOBATH UHPOPMAIIUIO PAa3TMYHBIX BHIOB U ()OPM IPEICTABIICHHS,

CTPYKTYpUPOBaTh HH(OPMAILIMIO, TPEJICTABIATH €€ B Pa3IMUHBIX (hopMax, WILTIOCTPUPOBATEH TpadudecKu;

OLIEHUBATh HAJAEKHOCTh HH(POPMAIIMU TIO CAMOCTOSTENIEHO C(OPMYITHPOBAHHBIM KPHUTEPHSIM.

KoMmmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe J1eliCTBUS

O0menue:

BOCIPUHUMATh U (POPMYIMPOBATH CYKIEHHSI B COOTBETCTBUHU C YCIIOBUSIMU U LIEISIMHU OOIIEHMS, SICHO,
TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX, 1aBaTh NOSICHEHHUS 10 X0y
pelieHns 3a/1a4i, KOMMEHTHUPOBATh MOJYyYEHHBIN Pe3ysIbTarT;

B XO0J€ OOCYXJEHHs 3aJaBaTh BOMPOCHI MO CYLIECTBY OOCYXJaeMOW TeMbl, MPOOJIEMbI, perraeMoin
3aJlauM, BBICKA3bIBATh MJIEW, HAIEJICHHbIE Ha MOUCK PEILEHUs, COMOCTABIATh CBOM CYXIECHUS C CYXACHUSIMU
JAPYTUX YYaCTHMKOB JHajora, OOHapy)XHWBaThb pa3IU4Me€ M CXOJCTBO MO3UIMH, B KOPPEKTHOH Qopme
(GbopMyIIMpOBaTh pa3HOTrIacHsl, CBOM BO3PAXKEHUS;

IIPECTABIIATh PE3YIbTAThl PEIICHUS 3aJa4y, DKCIIEPUMEHTA, UCCIIEI0BaHUs, IPOEKTa, CAMOCTOSATEIbHO
BbIOMpaTh (popMaT BBICTYIUIEHUS C YUETOM 3a7a4 MPE3eHTAUU U OCOOEHHOCTEN ayIuTOPUH.

PeryisitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS

Camoopranu3anus:

COCTaBJIATh IUIaH, aNTOPUTM PEUICHHs 3aJauyd, BBIOMPATh CIOCOO pelIeHUs ¢ Y4ETOM HMEIOLIUXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBAaTh U KOPPEKTHUPOBATH BAPHAHTHI PEIICHUH ¢ yu4EToM
HOBOM HH(pOpMaLIUK.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:

BJIaJIETh HAaBbIKAMHM I[103HABaTEIbHOM pe(ieKcuu Kak OCO3HaHUS COBEpIIAeMbIX JEUCTBUH U
MBICIMTENIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAAETh CIOCO0OAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca U
pe3ylibTaTa pelieHusl MaTeMaTH4ecKon 3a/1auu;

IIPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTBH IIPH PELIEHUH 3a]a4M, BHOCUTb KOPPEKTHBBI B
NeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX, HAWJEHHBIX OIIMOOK, BBISBIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pe3yJbTaTa LEIHM U YCIOBUSAM, OOBSICHATH NPUUYMHBI JOCTHXKEHHS WIN
HEJOCTHKEHUSI pe3yJIbTaTOB JIEATEIbHOCTH, HAXOUTh OLIMOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OTIBITY.



CoBMecTHAasI 1eATEJBHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEHMYILECTBA KOMAHIHOM W WMHIUBUAYaIbHOW pabOThl MpHU pPELICHUU
y4eOHBIX 3a/Jay, MPUHUMATH IIeJIb COBMECTHOW JCSITeNbHOCTH, IUIAHUPOBATH OPraHU3alHI0 COBMECTHOM
paboThI, pacnpeneysiTh BUAL padOT, JOTOBAPUBATHCSA, OOCYXAATh MPOILECC W PE3yJbTaT padoThl, 0000mAaTh
MHEHHS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B IpyHHoBbIX (hopmax paboThl (oOcCyxkaeHus, 0OMEH MHEHHM, «MO3TOBbIE IITYPMBI» H
WHBIC), BBIOJHATH CBOIO YacTh PaOOTHl M KOOPIWHUPOBATH CBOHM JEHCTBHUS C IPYTMMH WICHAMU KOMAaHJFbI,
OLICHHMBATh KaueCTBO CBOETO BKJIaJia B OOWIMN MPOIYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBbTATbBI

K konmy 10 knacca o0yyaromuiicss HAy9uTCs:

cBOOO/IHO ONEpPUPOBATH OCHOBHBIMH MOHATUSMU CTEPEOMETPUU MPHU PEHICHUU 33/1a4 U MPOBEIACHUU
MaTEeMaTHYECKHUX PACCYKICHUMN;

MIPUMEHSITh aKCHOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX MPH PEIICHUU T€OMETPUICCKUX 3a/1a4;
KJIACCU(UIIUPOBATH B3AaMMHOE PACIIOJIOKECHHE MPSMBIX B IPOCTPAHCTBE, TUIOCKOCTEH B MPOCTPAHCTBE,
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJHO OTEPUPOBATH MOHSATHSAMH, CBSI3aHHBIMH C YIJIAMHA B TPOCTPAHCTBE: MEXAY IMPSMBIMH B
MIPOCTPAHCTBE, MEXKTY MPSMOU U TIIOCKOCTBIO;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMHU;

cBOOOJHO pacro3HaBaThb OCHOBHBIE BUJbl MHOTOTPAHHUKOB (MpU3Ma, MUPAMHAA, MPSIMOYTOJIbHBIN
napajuienenumnesn, Kyo);

KJIACCU(UIIUPOBATH MHOTOTPAHHUKH, BRIOWPAs OCHOBAHUS IS KJIACCH(PUKAIUY;

CBOOOJTHO ONEPUPOBATH MOHATHUSIMH, CBI3aHHBIMH C CEYCHUEM MHOTOTPAHHHUKOB IJIOCKOCTHIO;
BBITIONHSATE MMAapaJJICIbHOE, [IEHTPAIBbHOEC U OPTOTOHAIBHOE MPOCKTHPOBAaHUE (DUTYp HA TUIOCKOCTD,
BBITIOJHATH H300pakeHus (GUryp Ha MIOCKOCTH;

CTPOUTH CEUYCHHSI MHOTOTPAHHHKOB PAa3JIMYHBIMH METOJIAMH, BBITIOJNHATh (BBIHOCHBIE) IUIOCKHE
YEePTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHU3Y,

BBIYUCTIATH TUIOMIAIA MTOBEPXHOCTEH MHOTOTPAHHHUKOB (TpU3Ma, MUPaMHJIa), TEOMETPUUIECKUX TEeJ C
MpUMEeHEHHEM (HOpMYIT;

CBOOOJIHO ONEPHUPOBATh MOHITHSIMH: CUMMETPUS B TMPOCTPAHCTBE, IICHTP, OCh M IUIOCKOCTH
CUMMETPHH, TICHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPHI;

CcBOOO/IHO OTIEPUPOBAThH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOPaM U KOOPAMHATAM B IPOCTPAHCTBE;
BBITIONHSATH JICUCTBUS HaJ BEKTOPaMU;

pemarh 3aJa4d Ha J0Ka3aTelIbCTBO MATEMAaTUYECKUX OTHOLICHUH M HaXOXJACHHE T€OMETPUUYECKUX
BEJIMYMH, TIPUMEHSS W3BECTHBIC METOJBI MPHU PENICHHH MATEeMATHYECKHUX 3a/1ad TOBBIIICHHOTO H
BBICOKOT'O YPOBHSI CII0)KHOCTH;

MIPUMEHSITh MMPOCTEUIIINE MPOTPAMMHBIE CPEACTBA M AJICKTPOHHO-KOMMYHHUKAIMOHHBIE CHCTEMBI TTPU
PEIICHUN CTEPEOMETPUICCKUX 3a]1aY;

W3BJIEKaTh, TMPEOOPa3OBBIBATE W  WHTEPIPETHPOBATH HMHPOPMAIUIO O TMPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX UTypax, MPeACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;

MIPUMEHSITHh TOJydeHHBbIC 3HAHUS HA TPAKTHKE: CPABHUBATh M aHAM3UPOBATH PEAIbHBIC CHUTYaIIUH,
MIPUMEHSITh H3yYCHHBIC TIOHITHS B MPOIIECCe TTOMCKA PENICHHUS] MAaTEeMaTHICCKH CPOPMYTUPOBAHHOM
MpoOJIeMbI, MOJIETUPOBATh PEaTbHBIE CUTYallMH Ha SI3bIKE T€OMETPHH, HCCIEN0BATh MOCTPOCHHBIE
MOJICTTM C HCIOJIb30BAHUEM TI'€OMETPHUYCCKHX ITOHATHH W TEopeM, ammapara aiareOpbl, pemaTh
MIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKIEHUEM T€OMETPHUYECKIX BEIHUNH;

MMETh MPEJICTaBICHMS 00 OCHOBHBIX 3TallaX Pa3BUTHS T'€OMETPUN KaK COCTABHOW 4acTH (yHIaMEHTA
Pa3BUTHS TEXHOJIOTHA.

K koniy 11 kaacca oOyyaromuiicss HAy4uTCs:

CBOOOJTHO OTIEPUPOBATH MOHSTHIMH, CBI3aHHBIMHU C MWJIMHIPHYECKOW, KOHUYECKON U chepruueckoin
MMOBEPXHOCTSIMH, OOBSICHATH CITOCOOBI TIOJTYUCHHUS;



OTEPUPOBATh TOHSATUSMHU, CBS3aHHBIMH C TEJIaMH BpAIICHUS: HWIMHIPOM, KOHYCOM, cdepoil u
1apom;

pacro3HaBaTh Tesa BpamieHus (MUIUHAP, KOHYC, cdepa u map) U 00BICHATHh CIIOCOOBI TMTOTYICHUS TET
BpAIIICHHUS;

KJIacCU(UIUPOBATh B3AUMHOE PACIIONI0KEHUE CPePhl U MIOCKOCTH;

BBIUUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TeJ BpalleHus, OOBEMBI W IUIOIIAIU
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TeJ ¢ IPUMEHEeHueM popmyi,
CBOOOJHO ONEpUPOBATH TIOHATUSMH, CBS3aHHBIMH C KOMOWHAIMSMU TEJI BpalllCHUS W
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAaHHBIA B cdepy W ONUCAaHHBIA OKOJIO cdephl, chepa,
BIIMCAaHHAsi B MHOTOTPAHHUK WJIU TEJIO BPAIICHMUS,

BBIYHCIISATH COOTHOIICHHS MEX/TY TUIOIIAIIMU TTIOBEPXHOCTEH U 00bEMaMU MTOTI0OHBIX TET,
n300paxkaTh U3ydaemble (UTYPHI, BBIIOJHATH (BHIHOCHBIC) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CCUCHUS TEIl BPAILICHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH U MPeoOpazoBbIBaTh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTEKAX U PUCYHKAX;

cBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATH OIEPAIK HaJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEMEe KOOpIMHAT;

pelaTh TeOMETPUYECKUE 3a/ladydl Ha BBIYUCICHHE YIJIOB MEXIY MPSMBIMU U IIOCKOCTSMHU,
BBIUMCIICHHE PACCTOSIHUM OT TOYKM [0 IUIOCKOCTH, B 1I€JIOM, Ha TPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOT'O METO/IA TIPU PEIICHUM;

CcBOOO/IHO OMEpUPOBATH MOHITHUSIMH, CBSI3aHHBIMU C JBUKEHHEM B MPOCTPAHCTBE, 3HATH CBOMCTBA
JIBYDKCHHI,

BBITIONTHATh HM300paKEHUST MHOTOTPAHHUKOB W TEJ BpalleHHWS NpH TNapauIeIbHOM MEpeHoce,
LEHTPAIBLHOW CUMMETPUH, 3€pKaIbHOW CUMMETPHUH, IIPU MOBOPOTE BOKPYT MPSIMOi, mpeoOpa3zoBaHUs
o100us;

CTPOUTH CCUCHUS MHOTOTPAHHMKOB W TEJI BpAIICHUS: CCUCHHS INWIMHApA (MapajulelbHO H
MEPIEeHIUKYIAPHO OCH), CEYeHHs KOHyca (mapaielbHble OCHOBAHMIO U TPOXOMSIIUE Yepes3
BEpILKHY), CEYECHHUs 11apa;

MCIOJIb30BaTh METOJIbI TIOCTPOEHUSI CEYCHUIA: METO/ CIeA0B, METOJl BHYTPEHHETO MPOCKTHUPOBAHMUS,
METO/]I IEpEeHOCca CeKYIIeH MITOCKOCTH;

JIOKa3bIBaTh T€OMETPHUYCCKHIE YTBEPKICHHUS,

MPUMEHSITh T€OMETPUYECKHe (DAKTBI JUISI PEIICHHUS CTEPCOMETPHUYECKUX 3ajad, MPEeoJararoiinx
HECKOJIBKO IIaroB PEUICHUS, €CITH YCIIOBUS TPUMEHEHUS 33JIaHbI B IBHON M HESIBHOU (hopMe;

pemarh 3aJa4d Ha J0Ka3aTelIbCTBO MATEMAaTUYECKUX OTHOILICHUH M HaXOXJACHHE T€OMETPUUYECKUX
BEJIMYNH;

MPUMEHSITh MPOTPAMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC CHCTEMBI MPHU PEIICHUN
CTEpEOMETPUICCKHX 33]1aY;

MPUMEHSTh MOJTYYCHHbIE 3HAHUSI HA MPAKTHKE: CPaBHUBATh, aHATM3UPOBATH U OLICHHWBATH pPeallbHbIC
CUTYaIluu, MPUMEHSATh H3yYCHHBIC TOHSATHS, TCOPEMBI, CBOWCTBA B TIPOIECCE IMOUCKA pEIICHUS
MaTeMaTH4ecKu CcOpPMYIHPOBAHHOW MPOOIEMBI, MOIEIHPOBATh pPEaTbHBIE CUTYallUd Ha S3BIKE
TCOMETPHH, WCCIICIOBATh ITOCTPOSHHBIC MOJICIHM C HCIIOJIb30BAHHEM T'€OMETPHUYSCKUX TIOHATHH M
TEOopeM, ammapara aireOppl, pemath MPaKTUYEeCKHe 3a/add, CBS3aHHBIE C HAXOXICHUEM
T€OMETPHUCCKUX BEIIMYUH;

HMMETh MpeICTaBICHHsI 00 OCHOBHBIX 3Talax pa3BUTH T€OMETPUU KaK COCTaBHOW 4acTH (yHIaMEHTa
pa3BUTHUS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHMUE
10 KUIIACC

N KosmuecTBo yacos DJIEKTPOHHBIE
11/- HaumeHnoBaHue pas3aenos ) TeM Be Kourpo IlpakTH (uudpossbie)
- IporpaMmal ero JbHBIC yecKHue oﬁpazoBaTenbﬂme
padoThI padoThbI pecypcol
1 BBenenue B ctepeomMeTpuio 23 1
9 B3auMHOE  pacmosiokeHHe — TOpSIMBIX B 6 1
MIPOCTPAHCTBE
3 ITapajuienbHOCTh HMPSMBIX U IJIOCKOCTEM B 8
MIPOCTPAHCTBE
4 HepneH/:[mEynﬂpHOCTL MIPSIMBIX nl e
TUIOCKOCTEH B MPOCTPAHCTBE
9) Vbl U paccTOsHUS 16 1
6 MHororpaHHuKu 7 1
7 BexTops! B mpocTpaHcTBe 12
8 HOBTOPGHI/IG, 0000IIICHHE U CHCTEMAaTH3aIlUs 5 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB 1O 5 0
[TPOIT'PAMME 102
11 KJIACC
N KoaunyecTBo yacos DJIeKTPOHHbBIE
11/- HaumenoBanue pasnesion " TeM Be Kontpo Ipakrn (undposBbie)
I NMPOrpaMmblI ero | TPHBIE YecKue o0pa3oBaTte/ibHbIE
padoThbI padoTbI pecypchl
1 AHaIMTHYECKAsi TEOMETPUS 15 1
2 HOBTOPGHHC, 000011IeHE U CUCTEMATU3AIINS 15 1
3HAHUH
3 O6BEM MHOTOTrpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomany moBEpXHOCTH U OOBEMBI KPYTIIBIX 9 1
Tel
6 J{Br>xeHus 5 1
7 HOBTOPGHI/IG, 000011IeHE U CUCTEMATH3AIIHS 17 1
3HAHUH
OBULIEE KOJIMYECTBO YACOB 1o 7 0
I[TPOT'PAMME 102




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
N KoanyecTBO 4acoB 1 DJ/IeKTPOHHBIE
° ara
ugposbIe
n/ Tema ypoka Be Konrpo IlpaxT usyue UHpp
- ero | IPHBIE yecKkue st oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcnl
OcHOBHBIE TTpaBUJIAa U300pAKECHUS

1 Ha pPHUCYHKE TUIOCKOCTH, | 4 https://m.edsoo.ru/58
napajuIeIbHbIX IPSIMBIX 8c85b2
(OTpe3KOB), cepeAMHBI OTPE3Ka
[TonsTust CcTepeoMeTpUH: TOUKA,
npsmas, IJIOCKOCTB,

TpOCTPAHCTBO. OcHOBHES https://m.edsoo.ru/ddc

2 npaBuiIa M300pakeHHs Ha| 1 dafc?
pPHUCYHKE IUIOCKOCTH, -
napajIebHBIX TIPSIMBIX
(OTpE3KOB), cepeAMHBI OTPE3Ka
[TonsTus: nepeceKarouecs

3 IIOCKOCTH, nepecekaloumecs | o https://m.edsoo.ru/eba8
npsimMas u IJI0CKOCTb; 3d84
MOJIYTIPOCTPAHCTBO
[TousTus: nepeceKaroImecs

4 IIJIOCKOCTH, repecekaonmecs | 4 https://m.edsoo.ru/761
npsimMas u IJIOCKOCTb; 22161
MOJIYTIPOCTPAHCTBO
MHororpaHHuky,  M300pakeHue

5 MPOCTEHIIMX  POCTPAHCTBEHHBIX | 4 https://m.edsoo.ru/db7f
¢uryp, HECYILECTBYOLINX as3e
00BEKTOB
MHororpanHuky,  M300pakeHHe

6 IIPOCTEUIINX MPOCTPAHCTBEHHBIX 1 https://m.edso0.ru/428
¢uryp, HECYILECTBYIOLINX 4be8b
00BEKTOB

7 AKCHOMBI ~ CTEpEOMETpHH | 1 https://m.edsoo.ru/c2be
HEepBbIE CIECTBUS U3 HUX d9c5

8 AKcHoMbl CTEPEOMETPUHU |l https://m.edsoo.ru/f24c
TIEPBBIE CIEICTBUS U3 HUX 9d86
AKCHOMBI CTepeOMEeTpUH u
nepBble  CIIEACTBUS W3  HUX.

9 CriocoOBl  3a7aHUsl  MPSIMBIX | 1 https://m.edsoo.ru/dbl
IUIOCKOCTEM B NIPOCTPAHCTBE. 1b7fd
O6o03HaueHus MIPSIMBIX u
IIJIOCKOCTEN
N3o0paxenune CEUYCHHI
nupamMuabl, Ky0a W TPU3MBL,

KOTOpBIE TPOXOIAT dYepe3 HX

10 pEdpa. N306paxenue 1 https://m.edsoo.ru/b5d
IepeceueHus IOJy4YEHHBIX d926b
IIJIOCKOCTEM. PackpamnBanue
MIOCTPOCHHBIX CEYEHUH pa3HBIMU
I[BETAMU
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N3o0paxenune CEYCHHI
nupamMuabl, Ky0a W NPHU3MBL,
KOTOpBIE TPOXOIAT 4Yepe3 HX

11 pEodpa. N3o6pakenue https://m.edsoo.ru/14ca

nepeceueHus TIOJTYYECHHBIX 712c

IIJIOCKOCTEM. PackpamBanue

MOCTPOCHHBIX CEYEHUH pa3HBIMU

[[BETAMU

N3o0paxenue CeUYEeHUI

nUpamMuIbl, Ky0a W  TNPU3MBIL,

KOTOpBIE TPOXOIAT 4Yepe3 HX
12 pEopa. N3o6pakenue https://m.edsoo.ru/b26

TepeceyeHus TOJIYYEHHBIX 18cce

IIJIOCKOCTEH. PackpamBanue

NOCTPOCHHBIX CEYEHUH pa3HBIMU

[[BETAMHU

H300pakeHue CCUCHHI

NUpaMHIIbI, KyO0a W TIPHU3MBIL,

KOTOPBIC MPOXOJIAT 4Yepe3 HX
13 péodpa. N3obpaxenue https://m.edsoo.ru/9cf3

nepeceueHUs TIOJTYYCHHBIX b9bf

IIJIOCKOCTEM. PackpamBanue

MOCTPOCHHBIX CEYEHUH pa3HBIMU

[[BETAMU
14 MeToa chaenoB s MOCTPOCHHS https://m.edsoo.ru/1b2f

CeueHU 91f7

Merox cnenos i moctpoenns https://m.edsoo.ru/184
15 ceueHnii. CBONCTBa INepeceueHuit 4326l

NPSIMBIX U TJIOCKOCTEH

Merox cnenos i moctpoenns https://m.edsoo.ru/add
16 ceueHnii. CBOMCTBa IepeceyeHuit 15432

NPSIMBIX U IJIOCKOCTEH

IToctpoenue CEUYEHUI B

nupamuje, Kybe 1o TpéM TouKaM https://m.edsoo.ru/4c4
17 Ha pEOpax. Co3maHue BBIHOCHBIX 91669

yepTeXkel M 3amuch  I1aroB

TIOCTPOCHHSI

IToctpoenue CEUYEHUI B

nupamMuje, kKybe 1o TpéM ToUKaM https://m.edsoo.ru/57e
18 Ha péOpax. Co3maHue BBIHOCHBIX 96351

yepTeXkel M 3amuch  I1aroB

TIOCTPOCHHSI

IToctpoenue CEYEHUI B

nupamuze, Kybe no TpéM TouKaM https://m.edsoo.ru/4fch
19 Ha péOpax. Co3aHne BBIHOCHBIX foof

yepTeXkel M 3amuch  I1aroB

TIOCTPOCHHSI

[TocTtpoenue CEYEHUI B

nupamuze, Kybe no TpéM TouKaM https://m.edsoo.ru/c5ab
20 Ha péOpax. Co3laHue BBIHOCHBIX

yepreked M 3aluch  I1aroB
MOCTPOCHUS. IIpumenenue

bc54
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nocmpoeHus ceueHuti 8
npogheccuu undcenepa.

21

IToBTOpEeHME [JIAHUMETPUU:
Teopema 0 NPONOPLUMOHATIBHBIX
OTpe3Kax. [TomoGue
TPEYrOJIbHUKOB

https://m.edsoo.ru/7d1f
b4c8

22

IToBTOpEeHME IUTAHUMETPHH:
Teopema Menenas. Pacuetsl B
CEYEHHUAX Ha BBIHOCHBIX
yeprexkax. HMcropus pasButus
IUIAHUMETPUH U CTEPEOMETPUN

https://m.edsoo.ru/c5a4
97c¢4

23

Koutponbnast pabora "AKcHOMBI
|y p
crepeomerpun. Ceuenus"

https://m.edsoo.ru/abae
516e

24

B3anmHOe pacnosnoxeHue mpsiMbIxX
B IIPOCTPAHCTBE.
CkpemuBaromuecs IIpsIMBIE.
IIpu3naku CKPEILLHBAIOIINXCS
npsmbix. [lapannensHble npsMbie
B [IPOCTPAHCTBE

https://m.edsoo.ru/cbfb
4984

25

Teopema 0 CyHmIECTBOBAaHUH U
€IMHCTBEHHOCTHU npsMOi
IIapaJUICJIbHOM JTaHHOM IPSAMOM,
MIPOXOASIIEH yepes TOUKY
MPOCTPAHCTBA U HE JIeXKallehd Ha
JaHHoW  mpsiMor. Jlemma o
MePECCUYCHU N napajieIbHbIX
MPSIMBIX [JIOCKOCTBIO

https://m.edsoo.ru/ac45
fao6f

26

[TapaymienpHOCTh TpeX MPSAMBIX.
Teopema 0 TpEX MapaIEIbHBIX
MPSMBIX. Teopema 0
CKPCIIMBAIOIHNXCS NPAMBIX

https://m.edsoo.ru/5al
1ad49

27

[TapannenbHO€ NTPOEKTUPOBAHUE.
OcHOBHbIE CBOMCTBa
NapajuIeIbHOTO TPOEKTUPOBAHUS.
N3obpaxenune pa3HbIXx GUryp B
napasuieIbHON MTPOEKIINHU

https://m.edsoo.ru/f275
db49

28

IlenTpanbHas npoekuus. Yroi ¢
COHAIIPABJICHHBIMH  CTOPOHAaMHU.
Yrois Mexay NpsIMbIMU

https://m.edsoo.ru/7ca4
fa2f

29

3agaun  Ha J10Ka3aTeiIbCTBO W
HCCIEIOBaHNUE,  CBS3aHHBIE  C
pacnonomeHHeM HpHMBIX B
MIPOCTPAHCTBE

https://m.edsoo.ru/53a
b7cfd

30

[TonsTus: [1apaJuIeIbHOCTh
PAMO 51 TUIOCKOCTH B
IIPOCTPAHCTBE. [Ipu3nak
[apajuIeIbHOCTU psAMOM 51
IIJIOCKOCTH. CaoiicTBa
[apajuIeIbHOCTU psAMOM 51
IIJIOCKOCTH

https://m.edso0.ru/173
7fd63

31

FCOMeTpI/IquKI/IC 3agavun Ha
BBIYHMCICHUE H O0Ka3aTCIbCTBO,

https://m.edsoo.ru/e8el
391a
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CBSA3aHHBIC C MAapaJJICIBHOCTBIO
OpsIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

[Toctpoenue CCUCHUS,

TpOXOAIICro — Hepes  JIaHHYIo https://m.edsoo.ru/49ff
32 MPSMYIO Ha yepTeKe u affl

[apajuIeJIbHOTO JIpYroil IpsIMOM. T

Pacuér orHOmICHUH

[TapannenpHas MIPOEKIIHS,

TPUMCHCHHUC — AITA ~ TOCTPOCHHA https://m.edsoo.ru/acl3
33 CEUYCHUI KyOa u 6864

napajuiejaenumnesa. CaoiicTBa -

napajuieJienunesia u Ipu3Mbl

HapannenbHbie THIOCKOCTH. https://m.edsoo.ru/b93
34 [Ipu3Haku mapauieIbHOCTH JIBYX 66992

MJIOCKOCTEM

Teopema 0 mnapaJyIEAbHOCTH U

€MHCTBEHHOCTH TUIOCKOCTH, https://m.eds00.ru/6be
35 OPOXOJAIIe dYepe3 TOUYKy, He 9fbea

IPUHAIEKALLYIO JTaHHOU

TJIOCKOCTH U CIIEICTBUS U3 HEE

CaoiicTBa napajuiebHbIX

IUIOCKOCTEH: O mapaieIbHOCTH https://m.eds00.ru/6c4
36 TPSIMBIX nepeceueHust npu 9af37

NepecedeHNH IBYX MapajliedbHbIX -

TJIOCKOCTEN TPEThEN

CaoiicTBa napajuiebHbIX

IJIOCKOCTEM: 00 OTpe3Kax

fTapaJiie/IbHbIX TpAMBIX, https://m.edsoo.ru/el5
37 3aKITFOUYEHHBIX MEXIY 7c6f7

napajuleJIbHBIMU IJIOCKOCTSAMU; O

NEPECEUEHUN NPSIMOH € JBYMs

NapauIeIbHBIMU MIJIOCKOCTSIMU
38 [ToBropenue: teopema Iludaropa https://m.edsoo.ru/9ccc

Ha IJIOCKOCTH 55d3
39 IToBTOpEHME: TPHTOHOMETPUS https://m.edsoo.ru/e6c9

MPSMOYTOJIBHOTO TPEYTOJIbHHUKA 8c7c

CBojicTra kyba " https://m.edso00.ru/99d
40 MPSIMOYTOJIBHOTO 56dab

napajulejenuneia

Boeluncnenne AJIMH OTPE3KOB B https://m.eds00.ru/5b1
41 KyOe " MPSAMOYTOJIBHOM bb69d

napauleJenunes1e

IlepneHAUKyYIAPHOCT NPAMOU U
42 MJIOCKOCTH. [Tpu3Hak https://m.eds00.ru/568

NEPIEHIUKYIAPHOCTH TPSIMON U 2d452

MJIOCKOCTH

IlepneHAUKyISIpHOCT OPSAMOA U
43 IIOCKOCTH. IIpusznax https://m.edso00.ru/59fc

NEPNEHAUKYJIIPHOCTH TPSIMOM U
IIJIOCKOCTH

cc’5
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Teopema 0 CyIIECTBOBAaHUH U

eHHHCTBeHH? ct TIpsMOH, https://m.edsoo.ru/c93
44 MIPOXOJISIIICH yepes TOYKY
542b5
IPOCTPAHCTBA u
NEPIEeHIUKYJISIPHON K IIIOCKOCTH
45 [T10CKOCTH U HEPICHANKYIISIPHbIC https://m.edsoo.ru/62fc
MM MPsIMbIE B MHOTOTPAaHHUKAX 55e3
46 [T70CKOCTH U TEPIICHANKYIISIPHbIC https://m.edso0.ru/764
UM IIPSAMBIE B MHOIOTPaHHHUKAX 64a93
IepnenauKkynsp n  HAKIOHHA. https://m.eds00.ru/818
47 [TocTpoenue nepneHAUKYISIpa U3 77907
TOYKH Ha MPSIMYIO -
IepneHauKynsp M HAKIOHHAA. https://m.edso0.ru/b93
48 [TocTpoeHue nepreHAUKYJApa W3 66929
TOYKH Ha MPSIMYIO -
Teopema 0 Tpex https://m.edsoo.ru/13ca
49 neprneHuKyasipax  (mpsmas U 9779
oOpatHasi) -
Teopema 0 Tpex https://m.edsoo.ru/7e5
50 neprneHaAuKysipax (mpsmas u
5435e
oOpatHasi)
51 YTron MeXIy CKpEIIUBaIOIMMHUCS https://m.edsoo.ru/4d5f
MPSIMBIMU b41d
Houck TICPHICHMKYIIAPHBIX https://m.edsoo.ru/9ece
52 MIPSMBIX c MTOMOIIIBIO b7da
NEePIEHINKYIISIPHBIX TUIOCKOCTEH I
https://m.edsoo.ru/c82f
53 OpToroHanbHOE IPOEKTUPOBAHUE 087c
[Toctpoenne  ceueHudt  KyoOa,
54 IPU3MBL, NPABUIBHON MHPaMUIbI https://m.edsoo.ru/fc37
C  TOMOUIIO  OPTOrOHAJIBHOMN 7c51
POCKINH
[Toctpoenne  ceueHuit  KyoOa,
55 IIPU3MBI, NPABUIBHON IHPaMHIbI https://m.edsoo.ru/56¢
C  I[OMOUIBI0  OPTOrOHAJIBHOMI 8faad
POCKITUH
CummeTrpusi B MPOCTPAHCTBE
56 OTHOCHUTEJIBHO IUTOCKOCTH. https://m.edsoo.ru/bal
ITnockoctn CUMMETpUI B 7¢527
MHOT'OI'paHHHKaX
HpmeK TICPHCHMKYIIAPHOCTH] https://m.edsoo.ru/3b7
57 NpsAMOM W TUIOCKOCTH  Kak 2c654
CJIEZICTBHE CUMMETPUHU -
Hpanm’HHe MHOTOTPAHHHIKH. https://m.edso00.ru/2ae8
58 Pacuér paccrossHWIA OT TOYKH JIO 6c5h
IJIOCKOCTH T
llpapuibHElE  MHOTOrPAaHHHKH. https://m.edsoo.ru/b33
59 Pacuér paccTossHMI OT TOYKH JIO
d2119
IJIOCKOCTH
60 CriocoOsI OITyCTUTh https://m.edsoo.ru/chl
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NEePIEeHIUKYIIAPHL: CUMMETpHUS,
CABUI' TOYKH IIO HapannenLHoﬁ
IPAMO

b137c

Cnur  mo HelapajuleIbHON

https://m.edso0.ru/262

61 . .
PSIMO#A, U3MEHEHHE PACCTOSHHIMA Saldb
Kontponbnast pabora "B3aumHoe https://m.eds00.ru/b5b
62 pachooKeHue IPSMBIX u 08ee(; ' '
IJIOCKOCTEM B IPOCTpaHCTBE"
[ToBTOpEHME: yroi MEXTY
TIPAMBIMH Ha — IUIOCKOCTH, https://m.eds00.ru/6f93
63 TPUTOHOMETPHUSL B TIPOU3BOJILHOM bedf
TPEYTOJIbHUKE, Teopema
KOCHHYCOB
IlosTOperme: ~ yrom  Mexay https://m.edso0.ru/15e
64 CKPCIIMBAOIIUMUCS MPSIMBIMA B Afece
POCTPAHCTBE
'eomerpnyeckue METObI https://m.edsoo.ru/7dec
65 BBIUMCIICHHS yria MEXTY 35ee
PSIMBIMUA B MHOTOTPaHHUKAX —
Ayrpanubii  yrox. — CBOHCTBO https://m.eds00.ru/392
66 JUHEWHBIX YIJIOB JIBYTPAHHOTO 2fc23
yria -
[leprieHIUKYISAPHBIE  IJIOCKOCTH. https://m.eds00.ru/6bl
67 CaolicTBa B3aMIMHO 2a76d
NEPIEHIUKYIISIPHBIX TUIOCKOCTEH -
[lpu3Hak  MEPHEHIUKYISAPHOCTH
IJIOCKOCTEM; TeopeMa O MpPSAMOM https://m.eds00.ru/16¢
68 NEpECEYEHNs] JIBYX IIJIOCKOCTEHN 95c3a
TePIEHIUKYIIIPHBIX TpeTbei I
TJIOCKOCTH
IIpssMOyTONIBHBIN
69 T1apaJleICIIICH, _Ky0; https://m.edsoo.ru/52¢
U3MEepeHus, CBOWCTBA 88814
MPSIMOYTOJIBHOTO
napajiesienune/a
Teopema 0 JIaroHaau
20 IPSIMOYTOJIBHOTO https://m.edsoo.ru/d47
napajiejaenunena u CleJICcTBUE U3 cac87
HEE
CrepeomeTpuyeckre u
71 NPUKJIaHbIE 3a/a4d, CBA3aHHbBIC https://m.edso0.ru/6el
CO B3aUMHBIM  pACIOJIOKEHUEM 19e38
NPSIMBIX U TJIOCKOCTH
[ToBTOpEeHME:  CKpEIIUBAIOLIUECS
72 psIMbIE, napauIeJIbHbIC https://m.edsoo.ru/114
MJIOCKOCTH B CTaHIAPTHBIX 4c324
MHOTOTPaHHHKAX
[Tapa mapayIeNbHBIX IIOCKOCTEH
73 Ha CKPEIIUBAIONIMXCS MPSIMBIX, https://m.edsoo.ru/cfca

paccrosiHHe MEXTY
CKpPCIIUMBAOIUMHUCA MPIAMBIMHU B

9ebf
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MPOCTBIX CUTYaIMsIX

Paccrosiaue oT TOYKH o

https://m.edsoo.ru/b9a

74 IUIOCKOCTH, paccrosiHue oT 387¢8
PsIMOHN JI0 TNIOCKOCTH
Brlunciienne paccTosHUN MEXIY
75 CKPEILMBAIOIIMMHUCA IPSIMBIMUA C https://m.edsoo.ru/fc76
TTOMOIIIBEO MEePIECHAUKYIISIPHOMN 2dd4
IJIOCKOCTH
TpéxrpanHslil yroyi, HepaBEeHCTBa
JUIsL TpeXTpaHHbIX YIIIOB. Teopema https://m.edso0.ru/6e3
76
[Tudaropa, TeopeMbl KOCHHYCOB U 4b31le
CHUHYCOB JJIsl TPEXTPAHHOTO yria
DJCMCHTI cepueckoi https://m.edsoo.ru/82b
77 TEOMETPHH: T€0Ae3NUECKHEe JINHUU
a2777
Ha 3emiie
Kontponbnuast pabora "Yriel u https://m.edsoo.ru/69a
78 N
paccTosTHUS 7d942
Cucrematuzamnus 3HAHUU https://m.edsoo.ru/dd1
79 " n
MHOrorpaHHuK 1 €ro 3J1€MeEHTBI 173e8
80 [Tupamua. Bunst HPaMHU]I. https://m.edsoo.ru/51ff
IIpaBunpHas nupamuia 5abc
81 [Mpusma. IlpsiMass ¥ HaKJIOHHAs https://m.edso0.ru/68b
nipu3Mel. [IpaBunibHas npusma bSbec
Hpamoit | Hapaluieliernuie, https://m.edsoo.ru/851
82 MPSIMOYTOJIbHBIIN
5ba52
napajuiesaenunes, Kyo
83 Beimykibie MHOTOTPaHHHKH. https://m.eds00.ru/861
Teopema Dinnepa 51552
Brinykisie } MHOTOTPaHHUKH. https://m.eds00.ru/624
84 Teopema Ditepa. [IpaBuinbHBIE U 6567
MOJIyIIPaBUIIbHBIE MHOTOTPAHHUKHU -
KonTponpHas pabora https://m.edso00.ru/9ac3
85 n n
MHororpaHHuKu 92c8
86 [ToHsiTHE BEKTOpA HA TUIOCKOCTH H https://m.edsoo.ru/b74
B IIPOCTPAHCTBE 4c9ec
87 C https://m.edsoo.ru/29a
yMMa BEKTOPOB 46637
88 p https://m.edsoo.ru/dal
a3HOCTb BEKTOPOB 62dbc
89 i https://m.edsoo.ru/a8b
paBUIIO Mapasuieienumeia Sabla
90 v https://m.edso00.ru/2a5
MHOEHUE BEKTOpa Ha YHUCIIO 42dcl
Pa?nonceHHe BEKTOpa Mo 0Oa3ucy hitps://m.eds00.ru/927
91 TpEX BEKTOPOB, HE JEXAIUX B
. 65464
OJIHOM MJIOCKOCTHU
https://m.edsoo.ru/fd6b
92 CkayisipHOE MTPOU3BE/ICHUE

44a5



https://m.edsoo.ru/b9a387c8
https://m.edsoo.ru/b9a387c8
https://m.edsoo.ru/fc762dd4
https://m.edsoo.ru/fc762dd4
https://m.edsoo.ru/6e34b31e
https://m.edsoo.ru/6e34b31e
https://m.edsoo.ru/82ba2777
https://m.edsoo.ru/82ba2777
https://m.edsoo.ru/69a7d942
https://m.edsoo.ru/69a7d942
https://m.edsoo.ru/dd1173e8
https://m.edsoo.ru/dd1173e8
https://m.edsoo.ru/51ff5abc
https://m.edsoo.ru/51ff5abc
https://m.edsoo.ru/68bb5bec
https://m.edsoo.ru/68bb5bec
https://m.edsoo.ru/8515ba52
https://m.edsoo.ru/8515ba52
https://m.edsoo.ru/86151552
https://m.edsoo.ru/86151552
https://m.edsoo.ru/624c65e7
https://m.edsoo.ru/624c65e7
https://m.edsoo.ru/9ac392c8
https://m.edsoo.ru/9ac392c8
https://m.edsoo.ru/b744c9ec
https://m.edsoo.ru/b744c9ec
https://m.edsoo.ru/29ad6e37
https://m.edsoo.ru/29ad6e37
https://m.edsoo.ru/da162dbc
https://m.edsoo.ru/da162dbc
https://m.edsoo.ru/a8b5ab1a
https://m.edsoo.ru/a8b5ab1a
https://m.edsoo.ru/2a5d2dc1
https://m.edsoo.ru/2a5d2dc1
https://m.edsoo.ru/92765464
https://m.edsoo.ru/92765464
https://m.edsoo.ru/fd6b44a5
https://m.edsoo.ru/fd6b44a5

93 Boruncnenue yria A https://m.edsoo.ru/e63
BEKTOPAMU B ITPOCTPAHCTBE 4d38a
. https://m.edsoo.ru/3d5
94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
b22ec
. https://m.edso0.ru/6b8
95 [Ipocreiinme 3a1a4u ¢ BEKTOpaMHu 1
7c2da
. https://m.edsoo.ru/b9b
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
6d54f
. https://m.edsoo.ru/24e
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
7b226
O0001mesne U cUcTeMaTU3aLus https://m.edsoo.ru/222
98 . 1
3HaAHUU 47c8c
O0001mesne U cUcTeMaTU3alus https://m.edsoo.ru/ebl
99 . 1
3HaHUU 6c6la
https://m.edsoo.ru/eca2
100 | MHrorosas KOHTpOIBbHAS paboTa 1 1 54d6
O0o00mmenne U cUCTEMaTH3aLM https://m.edsoo.ru/13b
101 . 1
3HAHUU e7183
O06o0LIeHne W CUCTEMATU3ALM https://m.eds00.ru/c88
102 . 1
3HAHUU 63892
OBIIEE KOJIMYECTBO YACOB IIO 5 0
[TPOTPAMME 102
11 KJIACC
KoJsnuecTBo 4acos
aa | Drpons
n/ Tema ypoka Be Konrpo IpaxTs usyue mep
n ero | CRHBIE qecKue st oGpasoBaTejbHbIe
padoThbI padoThbI pecypcsl
IToBTOpenue Temsl "KoopauHaTsl https://m.edsoo.ru/cTce
1 BeKTOpa Ha TMIockocth u B| 1 9c2f
IpOCTpaHcTBe" -
5 [ToBropenne Ttembl "CkamspHoe 1 https://m.edsoo.ru/49d
IIPOU3BEIEHNE BEKTOPOB" 29f46
[ToBTOpenne tembl "Briuncinenue hitps://m.edsoo.ru/ech?
3 yrima  Mexay Bektopamu B | 1 2824
pocTpaHcTe” -
HOBTO}EGHHC TeMBI ijaBHeHHe https://m.edsoo.ru/7a5e
4 npsiMOM, mpoxopsiieid yepe3 nse | 1 9713
TOYKH" -
5 VYpaBHEeHHE TIOCKOCTH, HOPMAaJlb, 1 https://m.edsoo.ru/241
YpaBHEHUE IUIOCKOCTHU B OTPE3KAX 71bae
6 VYpaBHEeHHE TLIOCKOCTH, HOPMAallb, 1 https://m.edsoo.ru/decl
ypaBHEHHUE TUIOCKOCTH B OTPE3Kax 4c37
7 B 1 https://m.edsoo.ru/de6
€KTOPHOE MPOU3BEACHUE 83333
8 JIluneitnbie HEpaBEHCTBA, 1 https://m.edsoo.ru/f72c
JIMHEWHOE MpOorpaMMHUPOBAHUE 7fa9



https://m.edsoo.ru/e634d38a
https://m.edsoo.ru/e634d38a
https://m.edsoo.ru/3d5b22ec
https://m.edsoo.ru/3d5b22ec
https://m.edsoo.ru/6b87c2da
https://m.edsoo.ru/6b87c2da
https://m.edsoo.ru/b9b6d54f
https://m.edsoo.ru/b9b6d54f
https://m.edsoo.ru/24e7b226
https://m.edsoo.ru/24e7b226
https://m.edsoo.ru/22247c8c
https://m.edsoo.ru/22247c8c
https://m.edsoo.ru/eb16c61a
https://m.edsoo.ru/eb16c61a
https://m.edsoo.ru/eca25dd6
https://m.edsoo.ru/eca25dd6
https://m.edsoo.ru/13be7183
https://m.edsoo.ru/13be7183
https://m.edsoo.ru/c8863892
https://m.edsoo.ru/c8863892
https://m.edsoo.ru/c7ce9c2f
https://m.edsoo.ru/c7ce9c2f
https://m.edsoo.ru/49d29f46
https://m.edsoo.ru/49d29f46
https://m.edsoo.ru/ecb2a824
https://m.edsoo.ru/ecb2a824
https://m.edsoo.ru/7a5e9713
https://m.edsoo.ru/7a5e9713
https://m.edsoo.ru/24171bae
https://m.edsoo.ru/24171bae
https://m.edsoo.ru/dec14c37
https://m.edsoo.ru/dec14c37
https://m.edsoo.ru/de683aaa
https://m.edsoo.ru/de683aaa
https://m.edsoo.ru/f72c7fa9
https://m.edsoo.ru/f72c7fa9

9 JIlnnelHbIe HEPABEHCTBA, https://m.edsoo.ru/d21
JIMHEMHOE MpOorpaMMHUPOBaHUE cféee
AHaIMTHYECKHE METObl pacuéra https://m.edsoo.ru/d1fa

10 yria — MeXIy  OpsSMBIMH B 9d71
MHOTOIPAHHHUKAX B
AHaMTAYECKHE METObl pacuéra https://m.edsoo.ru/fe24

11 yIrila MEXAy IUIOCKOCTSAMH B 4456
MHOTOIPAHHHUKAX B

12 dopMmysna pacCTOSHHUS OT TOYKH https://m.eds00.ru/5b5
J10 TUIOCKOCTH B KOOPAMHATAX 6823d

13 HaxoxaeHne  paccTOSHUH — OT https://m.edsoo.ru/9ef4
TOYKH JI0 TFIOCKOCTHU B KyOe 2fa7
Haxoxnenue  paccrosmuit ot https://m.edsoo.ru/25b

14 TOYKH bi (o) IUIOCKOCTH B clef?

IIPaBUJIILHOM IIUPAMUJIE —

15 KonTponpHas pabora https://m.edsoo.ru/1f7e
"AHanuTuyeckas reomeTpus"” a33f

16 CeueHus MHOTI'OIPaHHHUKOB: https://m.eds00.ru/416
CTaHJapTHbIE MHOTOIPAHHUKHU bc79c

17 CeueHust MHOTOIPAHHUKOB: METO/] https://m.edso0.ru/127
CJIENIOB. 3ffb9
Ceuenus MHOI'OTPAHHUKOB:

18 CTaH/IapTHBIC IIJIOCKOCTH, https://m.edsoo.ru/a2cd
TepeceyeHus MPSIMBIX u 38a4
IIJIOCKOCTEN
Hapannensryie TpAMBIC 1 https://m.edsoo.ru/e4b

19 MJIOCKOCTH: napajuJieiabHble 889fd
CeYeHus 5=

20 [TapamnenbHble IpsiMbIE " https://m.edsoo.ru/b12
IIJIOCKOCTH: PacY€T OTHOLICHUHN 282ed
Hapannensrpie TpAMBIC " https://m.edsoo.ru/bd7

21 IJIOCKOCTH: YTIIbI MEeXIY 8ac3a
CKPEUIMBAIOIIMMUCS TPSIMBIMU -
[lepnenaukynspHble MOpsIMbIE U
IUIOCKOCTH: CTaHJApTHBIE Mapbl https://m.eds00.ru/f767

22 NEePHEHANKYISPHBIX  TUIOCKOCTEN e671. ' '

u MPSIMBIX, CUMMETPHUHU —
MHOTOIPAHHUKOB
HepreHMKyIApHbIE  IpAMbIC 1 https://m.eds00.ru/939

23 IUIOCKOCTH: TeopemMa O Tpex S dadf
NepHEHANKYIISIpax .
Hepnenpukyapreie  npsmbie  u https://m.edso0.ru/6e7

24 MJIOCKOCTH: BBIYUCIICHHS JIMH B bf7cl
MHOTOIPAHHHUKAX T
IToBTOpEHME: 10111
MHOTOYTONLHHKOB, (pOPMYJIbI UL https://m.edsoo.ru/9baa

25 ILTIOIIAJICH, COO0paxKeHMs 4726
nonobus. I[liowaou é npogheccuu T
cmpoumerns.

26 [ToBTOpEeHMeE: IUIOIAIHN https://m.edso0.ru/d63



https://m.edsoo.ru/d21cf6ee
https://m.edsoo.ru/d21cf6ee
https://m.edsoo.ru/d1fa9d71
https://m.edsoo.ru/d1fa9d71
https://m.edsoo.ru/fe24d456
https://m.edsoo.ru/fe24d456
https://m.edsoo.ru/5b56823d
https://m.edsoo.ru/5b56823d
https://m.edsoo.ru/9ef42fa7
https://m.edsoo.ru/9ef42fa7
https://m.edsoo.ru/25bc1ef2
https://m.edsoo.ru/25bc1ef2
https://m.edsoo.ru/1f7ea33f
https://m.edsoo.ru/1f7ea33f
https://m.edsoo.ru/416bc79c
https://m.edsoo.ru/416bc79c
https://m.edsoo.ru/1273ffb9
https://m.edsoo.ru/1273ffb9
https://m.edsoo.ru/a2cd38a4
https://m.edsoo.ru/a2cd38a4
https://m.edsoo.ru/e4b889fd
https://m.edsoo.ru/e4b889fd
https://m.edsoo.ru/b12282ed
https://m.edsoo.ru/b12282ed
https://m.edsoo.ru/bd78ac3a
https://m.edsoo.ru/bd78ac3a
https://m.edsoo.ru/f767e671
https://m.edsoo.ru/f767e671
https://m.edsoo.ru/9392d44f
https://m.edsoo.ru/9392d44f
https://m.edsoo.ru/6e7bf7c1
https://m.edsoo.ru/6e7bf7c1
https://m.edsoo.ru/9baad726
https://m.edsoo.ru/9baad726
https://m.edsoo.ru/d633eedb

MHOTOYTOJIbHUKOB, (OPMYIbI AJIs

3eedb

ILTOIIAJICH, COOOpaxKeHMs
monoous
[ToBTOpEHME: TLIOIIAdN

27 MHOT'OYTOJIbHUKOB, (hOpMYJIBI IS https.//m.edsoo.ru/fc91
JIomaAeH, COOOpaKCHHS 1a8e
o 00us
ITnomanm CeuYeHHI

8 MHOTOTPaHHUKOB: [UIOIIAIN https://m.edsoo.ru/d81
IIOBEPXHOCTEH, paspe3aHus Ha cea87
YaCTH, COOOPaKEHHUS IO 100MsI
IImomraan CeueHUt

29 MHOTOTPaHHHUKOB: IUIOIIAA https://m.edsoo0.ru/83b
MOBEPXHOCTEM, pa3pe3aHusi Ha 98d39
9acTH, COOOpaKEHUS MTOT00MS
KontponkHas pabora https://m.edso0.ru/d26

30 "TloBTOpeHNe:  MHOTOTPaHHHKH, 58ebd
CEYEHUS] MHOTOTPAHHUKOB" -

31 O6ném feaa. Obzem https://m.edso0.ru/826
MPSIMOYTOJIBHOTO 023
napajuiejenumneaa
3agau 06 yjBoenmn xyba, o https://m.edso0.ru/522

32 KBaJparype Ky0a; O TpPUCEKIIHU

e867e
yria
CrepeomMeTpriecKue 3a7a4H,

33 CBSI3aHHBIC c 00BEMOM https://m.edso0.ru/266
IPSIMOYTOJIBHOTO 7e6de
napajuiesenumneaa
[Ipuknagueie 3amayu, CBSI3aHHbBIC

34 c BBIYHCJICHUEM 00BEMa https://m.edsoo.ru/413
HPSIMOYTOJIBHOTO 98a71
napasuieNienumneia

https://m.edsoo.ru/alad
35 O0BEM psMON TIPU3MEI
466b
Crepeomerputieckne 3afiatin, https://m.edsoo.ru/lee2

36 CBSI3aHHBIC v BBIUMCJICHHEM 584
00BEMOB NPSMOI IPU3MBI -

37 [puknagHble 3a1add, CBS3aHHBIC https://m.eds00.ru/5b6
¢ 00bEMOM IPSIMON TPU3MBI 4ebdb
Brrunciaenne 00BEMOB Tel ¢

38 MOMOILIbIO OIPeIIEHHOTO https://m.edsoo.ru/ca7d
uHterpana. OOBEM  HaAKIOHHOU bf2d
IPU3MBI
Bermcnenne  06nEmoB Teﬂ ¢ https://m.edsoo.ru/c4e2

39 TIOMOIIIBIO OTIpeNIENIEHHOTO 6506
uHTerpana. O6bEM TUPaMuUIbI E—

@opmyna obnéma MHpaMUAEL https://m.edso0.ru/916

40 OTtHoleHne 00BEMOB MUPaMU]L C 29d2f
OOIIUM YTIIOM =

a1 dopmynna 00bEMA  THUPAMUJIBL. https://m.edso0.ru/5hc

OtHomieHrne 00BEMOB MUPAMU]L C

deb66



https://m.edsoo.ru/d633eedb
https://m.edsoo.ru/fc911a8e
https://m.edsoo.ru/fc911a8e
https://m.edsoo.ru/d81cea87
https://m.edsoo.ru/d81cea87
https://m.edsoo.ru/83b98d39
https://m.edsoo.ru/83b98d39
https://m.edsoo.ru/d2658ebd
https://m.edsoo.ru/d2658ebd
https://m.edsoo.ru/826e23fb
https://m.edsoo.ru/826e23fb
https://m.edsoo.ru/522e867e
https://m.edsoo.ru/522e867e
https://m.edsoo.ru/2667e6de
https://m.edsoo.ru/2667e6de
https://m.edsoo.ru/41398a71
https://m.edsoo.ru/41398a71
https://m.edsoo.ru/a1a4466b
https://m.edsoo.ru/a1a4466b
https://m.edsoo.ru/1ee258f4
https://m.edsoo.ru/1ee258f4
https://m.edsoo.ru/5b64ebdb
https://m.edsoo.ru/5b64ebdb
https://m.edsoo.ru/ca7dbf2d
https://m.edsoo.ru/ca7dbf2d
https://m.edsoo.ru/c4e2e5c6
https://m.edsoo.ru/c4e2e5c6
https://m.edsoo.ru/91672d2f
https://m.edsoo.ru/91672d2f
https://m.edsoo.ru/5bcdeb66
https://m.edsoo.ru/5bcdeb66

00IIUM yTiIoM

Crepeomerpueckne S?ﬂatm’ https://m.edsoo.ru/cfbc
42 CBsI3aHHBIE c o0bEMaMu 984c
HAKJIOHHOM MPU3MBI —
CrepeoneTpraeckue S?ﬂam’ https://m.edsoo.ru/95d
43 CBSI3aHHBIC c 00bEMaMu
b2799
MTAPaMUIbI
HpHKj]_IaHHHe 3ajaTd 1o TeMe https://m.edsoo.ru/55d
44 "O0BEMBI Ten", CBI3aHHBIE C 4f1b7
00bEMOM HAKJIOHHON TTPU3MBbI —
HpHKj]_IaHHHe 3ajaTd 1o TeMe https://m.edso0.ru/9d6
45 "O0BEMBI Ten", CBI3aHHBIE C 45156
00BEMOM NHpPaMUIb -
Hpumenenne 00:EMOB. https://m.edsoo.ru/4el
46 Beruucienne — paccTosHuUS 10
9ech6
TJIOCKOCTH
47 Kontponbnas pabora "OObEM https://m.edsoo.ru/db6
MHOTOTpaHHUKA" 7181c
Hummrapraeckas  OBEPXHOCTS, https://m.eds00.ru/278
48 oOpasymomme  HIUHAPUICCKON dadfd
MTOBEPXHOCTHU —
Humaszp.  Tpsmoi  kpyroBoii https://m.edsoo.ru/f83e
49 mwHIp. [hiomans moBepxHOCTH 0633
MATUHAPA —
Konneckas TOBEPXHOCTD, https://m.edsoo.ru/bcdf
50 oOpa3yrorume KOHHYECKOM ofa6
nosepxHocTu. Konyc -
Ceaenme KoHyca  TUIOCKOCTBIO, https://m.edsoo.ru/2e5a
51 napauieIbHON TJTIOCKOCTH 1£29
OCHOBaHUS ===
50 Vceuénublii koHyc. M300paxeHne https://m.edsoo.ru/475f
KOHYCOB M YCEUEHHBIX KOHYCOB ea2c
53 [Tomags GOKOBOM MOBEPXHOCTH https://m.edsoo.ru/9acl
Y TIOJIHOM ITOBEPXHOCTH KOHYCA 444¢
54 [Tnomaap GOKOBOM IMOBEPXHOCTH https://m.eds00.ru/132
Y TIOJIHOM ITOBEPXHOCTH KOHYCA 5f3dd
CrepeomeTpuueckue 3ajlayd  Ha
55 JIOKa3aTeJIbCTBO W BBIUMCIIEHUE, https://m.edso0.ru/768
MOCTPOEHUEM CEYEHUN LMJIMHAPA, 44cf?2
KOHYcCa
CrepeoMeTpuueckue 3aJayd Ha
56 JIOKa3aTeJIbCTBO W BBIUKMCIICHHUE, https://m.edsoo.ru/c3a8
MOCTPOEHUEM CEYEHUN LIMJIMHAPA, bde9
KOHYyCa
57 [pukinagHble 3a1aud, CBS3aHHBIE https://m.edsoo.ru/d2d
C LIWJIUHIPOM el3ca
58 [NpukinagHble 3a1aud, CBS3aHHBIE https://m.eds00.ru/389
C LWJIMHIPOM 7dad5
59 Cdepa u map https://m.edsoo.ru/fb79



https://m.edsoo.ru/cfbc984c
https://m.edsoo.ru/cfbc984c
https://m.edsoo.ru/95db2799
https://m.edsoo.ru/95db2799
https://m.edsoo.ru/55d4f1b7
https://m.edsoo.ru/55d4f1b7
https://m.edsoo.ru/9d64515e
https://m.edsoo.ru/9d64515e
https://m.edsoo.ru/4e19ecb6
https://m.edsoo.ru/4e19ecb6
https://m.edsoo.ru/db67181c
https://m.edsoo.ru/db67181c
https://m.edsoo.ru/278d4dfd
https://m.edsoo.ru/278d4dfd
https://m.edsoo.ru/f83ee683
https://m.edsoo.ru/f83ee683
https://m.edsoo.ru/bcdfefa6
https://m.edsoo.ru/bcdfefa6
https://m.edsoo.ru/2e5a1f29
https://m.edsoo.ru/2e5a1f29
https://m.edsoo.ru/475fea2c
https://m.edsoo.ru/475fea2c
https://m.edsoo.ru/9ac1444e
https://m.edsoo.ru/9ac1444e
https://m.edsoo.ru/1325f3dd
https://m.edsoo.ru/1325f3dd
https://m.edsoo.ru/76844cf2
https://m.edsoo.ru/76844cf2
https://m.edsoo.ru/c3a8bde9
https://m.edsoo.ru/c3a8bde9
https://m.edsoo.ru/d2de13ca
https://m.edsoo.ru/d2de13ca
https://m.edsoo.ru/3897dad5
https://m.edsoo.ru/3897dad5
https://m.edsoo.ru/fb7912b1

12bl

o

[Tepeceuenune cdepsl u 1mapa
mIockocThto. Kacanme mapa wu

https://m.edsoo.ru/c14

60
cheppl  TUIOCKOCTBIO. Buxg wu 75e77
n300pakeHHE 1apa
[lepeceuenune cdepsl u miapa c

61 mwiockocthio. Kacanue 1mapa u https://m.edsoo.ru/af4a
cheppl  MIOCKOCTBRIO. Bum wu 7147
n300pakeHue mapa

62 VYpaaenne cheprr. [lnomanp https://m.edsoo0.ru/247
chepsl 1 e€ yacTeit 4b359

https://m.edsoo.ru/c23e

63 Cummetpus chepsl U mapa b

c878
CrepeoMeTrpuueckue 3aJaud  Ha
ZI0Ka3aTeNbCTBO 1 BBIMHCICHHE, https://m.edsoo.ru/dfo7

64 CBSI3aHHBIE CO cepol U IIapom, bd97

MIOCTPOECHUEM HX CEUYEHUI —

MJIOCKOCTBIO

CrepeoMeTpuueckue 3aJayd Ha

7I0Ka3aTEeNbCTBO 1 BBIMHCICHHE, https://m.eds00.ru/d32

65 CBSI3aHHBIE CO cepor U IMIapom, 4eaTs
MIOCTPOECHUEM HX CEUYEHUI -

MJIOCKOCTBIO

66 [puknagHble 3a1a4d, CBS3aHHBIE https://m.edsoo.ru/95a
co chepoii 1 mrapom 815fb
IloBTOpeHMe:  OKpYKHOCTH  Ha

67 IUTOCKOCTH, BBIUUCIICHUS B https://m.eds00.ru/67d
OKPYXHOCTH, CTaHJapTHbHIC da7ee
nonoous

68 Pasznuueble  KOMOMHAIMUA — Tel https://m.edsoo.ru/447
BpalleHNUsI © MHOTOT'pPaHHUKOB 41417

69 3agaun mno Teme "Tema wm https://m.edso00.ru/7f99
MOBEPXHOCTHU BpaleHus" de3a

70 Bagaun mno Teme "Tema wm https://m.edsoo.ru/a97
MOBEPXHOCTHU BpaleHus" b28ca

71 Kontponbnas pabora "Tema wu https://m.edsoo.ru/e8a5
MIOBEPXHOCTHU BpaleHus" 4716

72 O6Brém mmmuHgpa. Teopema 00 https://m.edso0.ru/961
00BEME MPSMOTO IIITUHPA d78a8
Bhrancnenne  06nEmon e ¢ https://m.edso00.ru/8cf5

73 MOMOIIbIO oTpeAenEéHHOro adc7
uHTerpana. O0bEM KoHyca -

7 [Tnomamu OOKOBOM W TOJHOU https://m.edsoo.ru/172
IIOBEPXHOCTU KOHYCA d4f55
Crepeomerputieckne 3anati, https://m.edsoo.ru/29b

75 CBSI3aHHBIE c BBIYUCIICHUEM caf77
00BEMOB IMITUH/IPA, KOHYCA -

76 [MpuknagHbie 3aJa4d 1O TEME https://m.edsoo.ru/88d
"O0BEMEBI u ILTOIIAIN 75145
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MOBEPXHOCTEN TeN"

O0béM mapa ©  IIAPOBOTO
cektopa. Teopema 00 o00BéMe

tapa. ILromane chepsL. https://m.edsoo.ru/e56
77 Crepeomerpuueckue 3a7a4H, 67d27

CBA3aHHBIE  C  BBIYUCIICHHEM -

00BEMOB niapa, I1apOBOIO

CErMEeHTa U IapOBOr0 CEKTOpa

[lpuxnanuele 3agaud MO TeMe

"O0bEMBI TeEn", CBS3aHHBIC C
78 00BEMOM 1IIapa W  IUIOIIAJBIO https://m.edsoo.ru/5efc

chepol. COOTHONIICHHUS MEKIY ff8e

IIOMIAIIMA  TOBEPXHOCTEH U

00BEMamMu TOJJOOHBIX Tell

[TonoOHBIE Tena B MPOCTPAHCTBE.

N3menenne o0bEMa pu moj00uu.
79 Crepeomerpuueckue 3a/1a4H, https://m.edsoo.ru/26¢

CBA3aHHBIE  C  BBIYUCIICHUEM leada

00BEéMOB Ted U IUIouaaen

MIOBEPXHOCTEN

KontponbHas pa60T_,a I1nowmazm https://m.edsoo.ru/91c
80 MOBEPXHOCTU U OOBEMBI KPYTIBIX

" 86412

TeN

JBrxeHus MPOCTPAHCTBA.

OroOpaxenus.  JIBwkeHus U https://m.edsoo.ru/e8d
81

PaBEHCTBO buryp. OO6mue 891e8

CBOICTBA JBHKCHUU

Buapl nBUKEHUN: MapalyieabHbINA

fieperoc, HeHTpalbHad https://m.edso00.ru/752
82 CUMMETpH, 3epKaJibHas 5544b

CUMMETpHs, TIOBOPOT  BOKPYT -

IPSAMON

[TpeobpazoBanus nooous. https://m.edsoo.ru/d16
83 .

[Tpsimast u chepa Ditnnepa 8c275
84 ['eomeTpuyeckue  3amaudm = Ha https://m.edsoo.ru/ldaa

[IPUMEHEHUE IBUKECHUS 4342
85 KonrponsHas pabora "Bektops! B https://m.edsoo.ru/daeb

npocTpaHcTse” 232d

Ob6o6maromee noBTropeHue 11

MOHATHM W  METOJIOB  Kypca
86 TeOMEeTPHUH 10-11 KJIACCOB, https://m.edsoo.ru/ff53

CHCTEMATH3AIIHS 3HAHUM: 867

"IlapamienpHOCTh  NPSAMBIX U

IIJIOCKOCTEN B MpOCTpaHCTBe"

O6obmatomee moBTOpeHne 11

TOHATHM | MCTON0B  Kypca https://m.edso0.ru/89b
87 TEOMETPUH 10-11 KJIaCCOB, 29634

cucTeMaTu3alus 3HAHUU: =

"Bekrops! B mpocTpaHcTBe”
88 O6oOmatomee moBTOpeHne 11 https://m.edsoo.ru/71e

MOHATUM W  METONOB  Kypca

78941
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reoMeTpUn 10-11 KJIACCOB,
CHCTEMATU3ALIHA 3HAHUU:
"BekTopsl B npocTpaHcTse"

O6oOmatomee moBTOpeHne 11
MOHATUM W  METOJIOB  Kypca

https://m.edsoo.ru/25f8
89 T€OMETPUH 10-11 KJIACCOB,
o ecf8
cucremarusauus 3HaHui: "OObeM
MHOTOrpaHHHUKa"
O6oOmatomee moBTOpeHne 11
TOHATHI | MCTOJOB  Kypca https://m.eds00.ru/683
90 T€OMETPUH 10-11 KJIaCCOB,
e 0 71e98
cucremarusauus 3HaHui: "OObeM
MHOTOTpaHHUKA"
O6oOmatomee moBTOpeHue 11
MOHATUM W  METOJOB  Kypca
91 TEOMETPUH 10-11 KJIACCOB, https://m.eds00.ru/815
cucTeMaTu3anus 3HAHUMU: 95c6b
"TTnomanu MOBEPXHOCTU u
00BEMBI KpyTJbIX TEN"
Ob6o6maromee noBTopeHue 11
NMOHATUA U METOJOB  Kypca
92 FEOMETPUH 10-11 KJIACCOB, https://m.edsoo.ru/6d7
cucTeMaTHu3alus 3HAHUU: 37¢c4c
"ITnomanu MIOBEPXHOCTHU u
00BEMBI KPYTJIIBIX TEN"
https://m.eds00.ru/575
93 HroroBast kKoHTpoIbHAs paboTa
2266a
94 [ToBTOpenue,  o0oOmIeHNE U https://m.edsoo.ru/52cc
crUcTeMaTU3alus 3HaHUI 9dal
95 IToBTOpEHME, 000011IEHNE u https://m.edsoo.ru/ba2
crucTeMaTu3alus 3HaHUI b4522
HcTtopust pa3BuUTusl CTEPEOMETPUN
96 KaK HayKd U e€ poiib B Pa3BUTHH https://m.edsoo.ru/7fd6
COBPEMEHHBIX HHXEHEPHBIX U 9e7c
KOMIIBIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTUS CTEPEOMETPUN
97 KaK HayKH U e€ poiib B Pa3BUTHH https://m.eds00.ru/286
COBPEMEHHBIX HHKEHEPHBIX U 7b89c
KOMIIBIOTEPHBIX TEXHOJIOTUI
HcTopust pa3BUTusi CTepeoMETpUn
98 KaK HayKd U €€ pojib B Pa3BUTHH https://m.edsoo.ru/431
COBPEMEHHBIX HHXEHEPHBIX U 15873
KOMIIBIOTEPHBIX TEXHOJIOTUI
HcTopust pa3BUTUS CTEPEOMETPUN
99 KaK HayKH U €€ poJib B Pa3sBUTHU https://m.edsoo.ru/4ccl
COBPEMEHHBIX HHJKEHEPHBIX U 17b3
KOMIBIOTEPHBIX TEXHOJOTUI
HcTopust pa3BuTusi CTepeoMETpUn
100 KaK HayKu U €€ pojib B Pa3BUTHH https://m.edsoo.ru/28d
COBPEMEHHBIX HHXEHEPHBIX U d339e

KOMITLIOTCPHBIX TEXHOJIOT UM
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HcTtopust pa3BUTUS CTEPEOMETPUN
KAaK HayKM U €€ poib B pa3BUTUU

https://m.edsoo.ru/7df6

101 COBPEMEHHBIX HWHKXEHEPHBIX U ! b243
KOMITBIOTEPHBIX TEXHOJIOTUI
Hcropust pa3BUTHs CTEPEOMETPUU
KaK HayKH U €€ pojib B Pa3BUTUU https://m.edsoo.ru/6ede
102 1
COBPEMEHHBIX HHKEHEPHBIX U 9762
KOMIIBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME 102



https://m.edsoo.ru/7df6b243
https://m.edsoo.ru/7df6b243
https://m.edsoo.ru/6ede9762
https://m.edsoo.ru/6ede9762

ITPOBEPAEMBIE TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHMUA OCHOBHOH
OBPA30OBATEJIbHOI ITPOT'PAMMBI

10 KJIACC

Kon . .

e IIpoBepsiemble mnpeaMeTHBbIE PpPe3yJabTAThl OCBOCHHSI OCHOBHONW 00pa3oBaTeJIbHOM
NMPOrpaMMbl CpeHero oo0uero 00pa3oBaHus

pe3yJbTarta

7 I'eomerpus

7.1 OnepupoBaTh NOHATUSAMU: TOUKA, psAMasi, INIOCKOCTb

79 [IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX MPU PELIEHUH T€OMETPUUYECKUX
3ajau

73 OnepHpOBzin HNOHATUSAMM: TApAJIENIBHOCTh W NEPHEHAMKYISAPHOCTh MPSIMBIX U
IJIOCKOCTEMN

7.4 KnaccugunupoBars B3auMHOE pacloI0kKeHHe NPSAMBIX U INIOCKOCTEH B IPOCTPaHCTBE
OnepupoBaTh MOHATHSIMHU: JIBYTPAaHHBIA yroyl, TIpaHd JABYTPaHHOTO Yyria, pedpo

7.5 JBYTPAaHHOI'O yIJja, JIMHEWHBIA YroJl JABYTPaHHOIO YIUIA, T'pagyCHas Mepa IBYTPAHHOIO
yria

76 OnepupoBaTb NOHATHUAMH: MHOTOTpaHHHK, BBINTYKJIBI M HEBBIMYKJBbIH MHOI'OI'pDaHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, IPABUIIbHBIA MHOTOTPaHHUK

77 PacriozHaBaTh OCHOBHBIE BMJIbI MHOTOTPAaHHMKOB (MHMpamMuia, Ipu3Ma, IPsIMOYTOJIbHBII
napasuienienunes, Kyo)
KnaccupunupoBarb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS Ui KjaccuuKauuu

7.8 (BBIIIYKJIbIE M HEBBIYKJIbIE MHOTOTPAaHHUKH, MPABUJIbHBIE MHOTOTPAaHHUKH, NPSMBbIE U
HaKJIOHHbIE IPU3MBI, TApaUIEIIeTIUIIEIb])

7.9 OnepupoBaTh MOHATUSAMU: CEKYIIasl IUIOCKOCTh, CEYEHHE MHOTOI'PaHHUKOB

7.10 OOBSICHITH PUHIMIIBI IOCTPOEHUSI CEUEHUN MHOIOTPAHHUKOB, UCIIOJIB3YSI METOJ] CJIE0B

711 Ctpouth cedyeHHs MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE
YepPTEkKHU U3 PUCYHKOB ITPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3a1aun Ha HaXOXKJAEHNUE T€OMETPUUYECKUX BEJIMYMH MO 00pas3aM WiK alropuT™Mam,

712 NPUMEHAA  M3BECTHBIE —AHAIMTMMECKHE METOLBI  IPM  PEIICHMM  CTAHJApTHBIX
MaTEMaTUYECKUX 3a/1a4 Ha BBIUUCIIEHUE PACCTOSHUM MEXKIY IBYMS TOUYKaMH, OT TOUKH 0
PsIMOH, OT TOUKUJIO MJIOCKOCTH, MEKIY CKPEIINBAIOIIUMHUCS PSIMBIMU
Pemats 3a1aun Ha HAXOXKJEHUE T€OMETPUUECKUX BETMYHH 10 00pa3liaM Uiy aJlroOpuTMam,

713 IPUMEHSSI  W3BECTHBIE  AHAJIMTUYECKHE METOABl IpPU  PEHIEHMH  CTaHJIApTHBIX
MaTeMaTUYeCKUX 3aJad Ha BBIUMCICHHME YIJIOB MEXKIY CKpPELIMBAIOLIMMUCS HPSIMBIMHU,
MEXy MPSIMOM M MJIOCKOCTBIO, MEX]Y IIJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB
Bbruucnate 00bEMBI M IO 1M TOBEPXHOCTEH MHOTOTPaHHUKOB (TMpU3Ma, MUpaMuza) ¢

7.14 npuMeHeHHeM (HOpMyJ, BBIYHCIATH COOTHOIIEHHS MEXAY IUIOIAAsIMHM IOBEPXHOCTEH,
00BEMamMH MOJOOHBIX MHOTOTPAHHUKOB

715 OnepupoBaTh MOHATHSAMH: CHMMETPHUSI B NPOCTPAHCTBE, LEHTP, OChb U IUIOCKOCTb
CUMMETpPHUH, IIEHTP, OCh U MJIOCKOCTh CUMMETPHHU (UTYPHI

716 W3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HUH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX GUTypax, MPeACTaBIECHHYIO Ha YepTexaxX U PUCYHKaX
[IpumensaTh reomeTrpuueckue (axThl JUIsl PpELIeHHs CTepEeOMETPHUYECKHX 3ajad,

7.17 IIPEIIOJIaratoIIuX HECKOJIBKO IAroB pEIIEHUs, €CIM YCIOBUS INPUMEHEHHUS 3aJaHbl B
ABHOHU (hopme

718 [TpuMeHsTh mpocTeilne MporpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPH PELIEHUHU CTEPEOMETPUUECKHX 3a1a4

7.19 [IpyBoaNTE mHpUMEpPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B TPUPOJE U KHU3HH,




pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpyMeHsTh MOJydeHHbIE 3HAHUS HAa MpPAKTHKE: aHAJU3UPOBaTh pealibHble CUTYalluu U
NPUMEHSATh HW3y4YEHHbIE TIOHATHS B TMPOLECCe TOHUCKAa PEIICHUS MaTeMaTHUYeCKU
c(hopMyIHPOBAaHHON POOIEMBI, MOJIETUPOBATh pealbHbIE CUTYAI[MH Ha A3bIKE TE€OMETPHH,

7.20 UCCJIC/IOBAaTh IOCTPOCHHBIC MOJICIU C HCIOJIB30BAaHHEM TI'E€OMETPHYCCKHUX IOHATHH W
TEOpeM, armapara ajareOpbl, pelaTh MPaKTUYEeCKUE 3a/la4d, CBS3aHHBIC C HAaXOXJICHHEM
TreOMETPUYECKUX BEIUYUH

11 KJIACC

Kon . .

DT IIpoBepsiemble TNpeAMeTHbIE Pe3yJbTAThl OCBOEHHSI OCHOBHOIi 00pa3oBaTeIbHOM

) NMPOrpaMMbl CpeHero oo0uero 00pa3oBaHus

6 I'eomerpus
OnepupoBaTthb TIOHSTHUSIMH WIMHAPHYECKAs MIOBEPXHOCTH, oOpazyrorniue

6.1 IWIMHPUYECKON TIOBEPXHOCTH, LWIMHAP, KOHMYECKash IOBEPXHOCTh, OOpa3ymollue
KOHHYECKOW TTOBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTh

6.2 Pacno3naBars Tena BpameHus (WIMHAP, KOHYC, cdepa U map)

6.3 OOBACHATH CITOCOOBI MOTYYSHHS TN BPALICHHS

6.4 KitaccuunmpoBars B3aMMHOE pacoyiosKeHHe CEphl U IITOCKOCTH

6.5 Onepan)BaTbv HNOHSTHUSMH: IIAPOBOM CErMEHT, OCHOBAHUE CErMEHTA, BBICOTA CErMEHTa,
IaPOBO#A CJIOM, OCHOBAHKE IIIAPOBOTO CJIOs, BBICOTA IIAPOBOTO CJIOSI, IIAPOBOM CEKTOP

6.6 Bbrauciare 00bEMBI M IJIONIAN TIOBEPXHOCTEH TEJ BpAIllCHHsI, TEOMETPUUECKUX TENI C
pUMEHEHUEM (HOPMYIT

6.7 OmnepupoBaTh MOHATHSIMH: MHOTOIPAHHUK, BIIMCAHHBIA B C(epy M OIMHMCAHHBIA OKOJIO
cdepsl, chepa, BiMcaHHAs B MHOTOTPAHHHUK MJTH TEJIO BPAICHUS

6.8 BBIUHCIISITE COOTHOMICHUSI MEX/IY IUIOIIASIMU TIOBEPXHOCTEH U 00BEMaMH MOJOOHBIX T

6.9 N3o0paxars u3ydaemblie (QUTYpBl OT PYKH M C TPUMEHEHHEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB

6.10 BEIMOTHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYp: BHI
CBepXy, COOKY, CHU3Y; CTPOUTh CCUCHHUS TEJI BPALLICHUS

6.11 W3Brnekars, MHTEPIPETHPOBATh M MPEOOPA30BHIBATH HHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (UTypax, MPEACTaBICHHYIO Ha YepTekax U PUCYHKAX
[lpumensaTh reoMeTpudeckue (GakThl Uil pEIIeHHS CTEPEOMETPUYECKHX — 3ajad,

6.12 HPENOJIArarolMX HECKOJIbKO IIaroB pPEIHICHHs, €CIH YCJIOBUS TPHUMEHCHHUsS 3aJaHbl B
SBHOM hopme

6.13 OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14 BBINOTHATE AEHCTBUS CIIOKEHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB M YMHOKEHHSI BEKTOpa
Ha YHCII0, OOBSICHATh, KAKUMH CBOMCTBaMH OHH 00JI/Ial0T

6.15 [TpuMeHATH NpaBHUIIO MapaUIeNeUIe/Ia IPH CII0KEHUN BEKTOPOB
OnepupoBaTh MOHATHSIMU: JEKAPTOBBI KOOPJHMHATHI B TPOCTPAHCTBE, BEKTOP, MOAYJb

6.16 BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEKIAY BEKTOPAMH, CKaTSIPHOE
IPOM3BEJICHUE BEKTOPOB, KOJUTHHEAPHBIEC M KOMIUTAHAPHBIE BEKTOPHI

6.17 Haxomutb cyMMy BEKTOPOB M MPOM3BEICHHE BEKTOpa Ha YMCIIO, YTOJI MEXIY BEKTOpaMH,
CKaJIIPHOE TIPOU3BEICHUE, PACKIIA/IBIBATH BEKTOP 110 IBYyM HEKOJUTMHEAPHBIM BEKTOpAM

6.18 3amaBarh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT

6.19 Pemath nmpocreiinie reoMeTpuuecKe 3a/1a4d Ha IPUMEHEHHE BEKTOPHO-KOOPIHHATHOTO
MeToJia

6.20 Pemate 3amauM HaA [0KA3aTeIbCTBO MATEMATUYECKUX OTHOIIEHUHM Y HAXOXKICHHUE




TCOMETPHUICCKUX BCIUYHUH I10 06pa3uaM HUJIN aJiIrTOpUTMaM, INPpUMCHAA U3BCCTHBIC MCTO/bI
IMpU pCHICHUHN CTAHAAPTHBIX MATCMATUYCCKUX 3aa4

IIpuMeHATs mpocTede NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIMOHHBIC

6.21 CHUCTEMBI MIPU PELIEHUHU CTEPEOMETPUUECKUX 3a1a4

6.22 [IpuBoauTh mpUMEpPHl MaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B IMPUPOJE U KHU3HH,
pacrno3HaBaTh MPOSIBJIEHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHATh MOJydeHHbIE 3HAHUS Ha IPAKTUKE: aHAJIM3UPOBAaTh PEAJIbHBIE CUTYallUd U
INPUMEHATh HW3Y4YEHHbIE IIOHATHS B MPOLECCE TIOMCKAa pELIEHUs MaTeMAaTHUYeCKU

6.23 chopMyITHPOBAHHON TPOOIEMBI, MOJICIUPOBAThH PEAlIbHBIC CUTYAllUU Ha SI3bIKE TEOMETPHH,

HCCIICA0BATh IMOCTPOCHHBIC MOJCIN C HCIOJb30BAHUEM TI'€COMECTPUUYCCKHUX MOHATUH U
TEOpEM, aImapara anre6pm, p€maTth MPAKTUYCCKUEC 3aJadd, CBA3AHHBIC C HAXOXICHHUEM
TCOMETPHUICCKUX BCIIMINH




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Konx
;

7.1

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

I'eomerpus

OCHOBHBIC TIOHATHS CTEPEOMETpHH. Touka, mpsmas, IJIOCKOCTb, HpocTpaHcTBO. [loHsTHe 00
aKCMOMaTHYECKOM IIOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX

7.2

7.3

B3anMHOe pacronokeHne TpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, TMapauiejbHble U
CKpenuBaromuecs npsmoie. [lapamieabHOCTh TPSIMBIX U IJIIOCKOCTEH B MPOCTPAHCTBE: MapajliebHbIe
MpsIMbIE B TIPOCTPAHCTBE, MAPALICTLHOCTh TPEX MPSIMBIX, MAPAUICTBHOCTh MPSMONW M TUIOCKOCTH.
VYribIic cOHAIpaBIEHHBIMU CTOPOHAMHM, YroJl MEXAY MNpAMbIMU B mpocTpaHcTBe. [lapamiensHOCTh
IJIOCKOCTEH: TapajuiesibHble TUIOCKOCTH, CBOWCTBA TNapajuieNIbHBIX IWIOocKocTeil. [Ipocreitmme
MIPOCTPAHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: TETPadIp, KyO, MapayiesenuIe1, MOCTPOCHUE CEUCHUN

[lepneHUKyYIAPHOCTD IPSAMOM U IJIOCKOCTH: IEPIICHAUKYJISIPHBIEC MIPSAMBIE B IIPOCTPAHCTBE, MPSMbIE
[apajuleJIbHbIE W MEPHEHAMKYISAPHbIE K IUIOCKOCTH, IPU3HAK IEPHEHAMKYIIPHOCTH NIPSIMOM U
IIJIOCKOCTH, TeOpeEMa O MPSAMOU NMEPNEHAUKYIISIPHON INIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YIOJ MEXIY
IPSIMOW U IUIOCKOCTBIO, ABYTPAHHBIN yroJl, JMHEHHBIA Yroi ABYrpaHHOro yria. Ilepnenpuxyisp u
HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 IUIOCKOCTH, IPOEKLUs
¢burypsl Ha TIOCKOCTh. [lepneHANKYIAPHOCTh IMJIOCKOCTEH: MPU3HAK NEPHEHIUKYISIPHOCTH ABYX
miockocTeil. TeopeMa 0 TpEX NepneHauKyIIsIpax

7.4

[loHsiTHE MHOIrOrpaHHUKA, OCHOBHBIE DJEMEHTBI MHOIOTPAaHHMKA, BBIIYKJIBIE M HEBBIITYKIbIE
MHOI'OTPaHHUKH, pa3BEPTKA MHOrorpaHHuka. Ilpmsma: N-yrosibHass npusma, TPaHM M OCHOBAaHUSA
IIPU3MBI, IIpsiIMasi ¥ HAKJIOHHAs NMPU3Mbl, OOKOBas U MOJHAs MOBEPXHOCTh Npu3Msl. [lapamienenunern,
IIPSIMOYTOJIBHBIA MapajulesICIANel U €ro cBoucrsa. Ilupamupa: N-yrojbHas nupamuaa, TpaHU H
OCHOBAaHHE MNUpaMU[bl, OOKOBas M IOJHAs MOBEPXHOCTb NHUPAMHJbI, NpPaBWIbHAs M yCeUYEHHas
nupamMuzia. JJIeMEeHThl IpU3Mbl U upamuibl. [IpaBuabHbIE MHOTOIPAaHHUKU: MTOHSITHE MPABUIBHOIO
MHOI'OI'PaHHUKA, IPaBUJIbHAS [IPU3Ma U IIpaBUJIbHAS MIMPAMUIA, [IPABWIbHAS TPEYroJIbHAS IUpaMuia
U IPaBWIbHBIN TeTpasip, ky0. [IpeacraBnenue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTad/Ip, 1OAE€KadIp
u ukocadipyrue CedeHus: IpU3Mbl U TUPAMHUJIBI

7.5

7.6

7.7

CI/IMMeTpI/IH B MPOCTPAHCTBC: CHUMMCETPUSA OTHOCUTCIBHO TOYKH, HpHMOfI, IJIOCKOCTH. DJIEMEHTHI
CUMMCTpPUU B ITUpaMuJiax, mapauiiCJaCnureaax, mpaBujaIbHbIX MHOT'OIpaHHUKAX

Bbruncnenue 5371€MEHTOB MHOTOTPAaHHMKOB: pé&0pa, auaroHanu, yriasl. [lnomans OokoBoi
MIOBEPXHOCTU U TOJIHOM MOBEPXHOCTH MPSAMON MPHU3MBI, MJIOIA b OCHOBaHMH, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsiMOM mpu3Mbl. Ilnomans OGOKOBOM MOBEPXHOCTH U IOBEPXHOCTH MPABUIBHON
MUpaMHIbI, TeOpeMa O TUIoMaau yced€HHOW mupaMuisl. [lonstue 06 o0bEmMe. OOBEM MUpaMUIBbI,
IIPU3MBI

[TomoOubIe Tema B mpocTpaHcTBe. COOTHOMICHHS MEXKIY IUIOMIAJIIMUA ITOBEPXHOCTEH, 00BbEMaMu
MOIOOHBIX Te

11 KJIACC

Kon
6

6.1

IIpoBepsieMblii 3JIEMEHT COePKAHUS
I'eomerpus

[{unuaapuyeckas  TMOBEPXHOCTh,  O0Opasymomue  IMIMHIPUYECKONM  TOBEPXHOCTH,  OCh
MATUHAPUYECKONU MoBepxHOCTU. L{umuuap: ocHOBaHUsS W OOKOBasi MOBEPXHOCTh, 0Opa3yromias u
0Cb, TJIOIIaIb OOKOBOM U MOTHON MOBEPXHOCTH

6.2

Konuueckas mOBEpXHOCTh, 00pa3yrolue KOHUIECKONH MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOM
noBepxHocTu. KoHyc: OCHOBaHHME W BEpIIMHA, 00pa3yromias U OCh, IJIOMAIh OOKOBOW M TOJHON




MOBEPXHOCTHU. Y Ceu€HHBINA KOHYC: 00pa3ylollire U BbICOTa, OCHOBAHMS U OOKOBasi TIOBEPXHOCTh

Cdepa u map: neHTp, paguyc, AuaMeTp, TUIOIMAAb IOBEPXHOCTH cepsl. BzanMHoe pacronoxeHune

6.3 cdepsbl U TIOCKOCTH, KacaTelbHasl IJIOCKOCTh K cdepe, MIonaas chepsl

6.4 N3006paskeHue Ten BpallleHHust Ha MII0CKOCTH. Pa3BEépTka nmumHapa U KoHyca

65 KoMOuHammu Tenm BpalieHWss U MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMHCAHHBINA OKOJIO C(epsl,
cdepa, BliMcaHHasi B MHOTOTPAHHUK, WJIM TEJIO BpallleHus

6.6 [Tonsitne 06 06BEMe. OCHOBHBIC CB?ﬁCTBa.‘OGLéMOB ten. Teopema 0§ 00BEME MPAMOYTOIBLHOTO
napasuienenunena u cieAactsus u3 He€. O0bEM nuIMHApa, konyca. O0bEM mapa u mwiomas chepsbl

6.7 [Tonoburie Tena B mpocTpancTBe. COOTHOIICHUS MEXAY IUIOMIAIIMU MOBEpPXHOCTEH, 00BbEMaMU
MOTOOHBIX TE

6.8 Cevenus mumuHApa (MapayuleIbHO M MEPIEHAMKYISIPHO OCH), CEUCHHs KOHyca (mapajielibHOe
OCHOBAHUIO U POXOJIsIIee Yepe3 BEPIINHY), CEUSHHUsI 1apa
BekTop Ha miockocTu U B ipocTpancTBe. ClI0KeHUE U BBIYUTAHHE BEKTOPOB. Y MHOKEHHE BEKTOPA

6.9 Ha yucino. Pa3nokeHne BekTopa N0 TPEM  HEKOMIUIAHAPHBIM  BeKTopam. lIpaBmiio
napajuienenunena. Pemenue 3agay, CBA3aHHBIX ¢ IPUMEHEHUEM IPaBUJI ICUCTBUN C BEKTOpaMU
[TpsimoyronbHas cucteMa KoopAauHat B mpocTtpancTBe. Koopaunatel BekTopa. [Ipocteiimme 3agaun

6.10 B KOOpJHMHATaX. YToJ Mexay Bekropamu. CKalspHOE NPOW3BEICHHE BEKTOPOB. BbrumciieHue

YriioB MCEXAy IPpAMBIMH W IUIOCKOCTAMH. KOOpI[PIHﬂTHO-BGKTOpHLIﬁ MCTOA IIpU PCHICHUHA
TCOMCTPHUICCKUX 3aaa4d




ITPOBEPAEMBIE HA EI'D IO MATEMATHKE TPEBOBAHHUAA K PE3YJIbTATAM OCBOEHMSI
OCHOBHOH OBPA3OBATEJIBHOH ITPOI'PAMMBI CPEJHEI'O OBIIET'O ObPA30OBAHUA

Kon
NpoBepsIeMoro
TpeOoOBaHUs

IIpoBepsiemble TpeOGOBaHMS K MNPeAMETHbIM pe3yJabTATAM OCBOEHUSI OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

Brnagenne wMeTomamMm  JOKa3aTENbCTB, AQITOPUTMAMH  PEIICHUS 3a/ad; yMCHHE
GopMynHpOBaTE W ONEPUPOBATh TMOHSATHSIMHU: ONpEACICHHE, aKCHOMa, Teopema,
CIIEJICTBUE, CBOWCTBO, TPU3HAK, JIOKA3aTEeIbCTBO, PABHOCUIIBHBIC (HOPMYITHPOBKY;
NPUMEHSATh MX; YMEHUE (POPMYIHPOBATh 00OPATHOE M MPOTHUBOIIOIIOKHOE YTBEPXKICHHE,
NPUBOJIUTH TPUMEPhl W KOHTPIPUMEPHI, HUCIHOIB30BAaTh METOJI MAaTeMaTUYECKOM
WHIYKIMH;, TTPOBOJUTH JIOKa3aTelIbHBIC PACCYKICHUS MPU PEUICHUU 33jiad, OICHHBATh
JIOTUYECKYI0 TPaBHIBHOCTH  PACCYKICHHH; yMEHHE OINEPUPOBATh IMOHITHIMH:
MHOXECTBO, ITOJIMHOKECTBO, OIEPallMd HaJl MHOXXECTBAMH, YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBCHHBIN ammapar JJisi OMHMCAHUS PEabHBIX MPOIECCOB U SBICHUUN U
NPU PEIICHUN 33]]a4, B TOM YHCIIE U3 IPYTUX YYeOHBIX MPEIMETOB; YMEHUE ONIEPUPOBATH
MOHSITHSIMH: Tpad, CBSI3HBIN rpad, A1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHUE 3a7aBaTh U
OIUCHIBATH TPadbl pa3IMYHBIMU CIIOCOOAMU; UCIIOJIb30BaTh rpadbl IPH PEIICHUU 33124

YMeHue onepupoBarh NOHATUSMU: HATYypaJIbHOE YHCIIO, LIEJI0E YUCIIO, CTENEHD € LIEIbIM
[OKa3aTeleM, KOPEHb HaTypalbHOW CTENEHH, CTENEHb C PAlMOHAJIBHBIM IOKA3aTEJIeM,
CTEIEHb C ACUCTBUTEIbHBIM ITOKa3aTelleM, JOrapugm 4ucia, CUHYC, KOCUHYC U TaHI'€HC
IIPOM3BOJIBHOTO 4YMCJIA, OCTATOK IO MOIYJII0, PALMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE
YKCJI0, MHOYKECTBA HATypaJbHbIX, LEJBIX, PAlUOHAIBHBIX, ICHCTBUTEIBHBIX YHCEIL;
YMEHHME HCIOJIb30BaTh IPU3HAKU JEIUMOCTH, HAUMEHBbIIMM OOMMHA JAEIUTeNns WU
HalMeHblIee oflee KpaTHoe, aaropuT™ EBKiIMaa npu pemeHuu 3ajgad; 3HaKOMCTBO C
Pa3IUYHBIMU [MO3ULMOHHBIMU CUCTEMAaMH CUMCIIEHUS; YMEHUE BBIIOJHATH BBIYMCIICHUE
3HaYeHHH © TpeoOpa3oBaHUS BBIPAKEHUH CO CTEMEHAMH H  Jorapudmamuy,
npeoOpa3oBaHus APOOHO-PALIMOHAIBHBIX BBIPAKEHHH; YMEHUE ONEpUPOBATh MOHATHIMU:
MIOCJIEIOBATENBHOCTD, apu(METHYeCcKass MPOrpeccHs, TEeOMETPHUYECKasi IPOTPecCHs,
OeckoHeuHO  yObIBaloIlasi  TeoMeTpuyeckas  IMpOrpeccHs;  yMEHHMe  3ajaBaTh
MOCJIEIOBATEIbHOCTH, B TOM YHCIE C TOMOIIbIO PEKYPPEHTHBIX (opMyn; ymeHue
OIEpUPOBATh TMOHATUSAMHU: KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMILJIEKCHBIE YHCIIA,
MOJyJIb M apryMeHT KOMIUIEKCHOTO 4ucia, (opma 3alucu KOMILIIEKCHBIX YHCEI
(reomeTpuyeckas, TpPUTOHOMETpUYECKas U anreOpauyeckas); YMETb IPOU3BOAUTH
apumernyeckue JEHUCTBUS C KOMIUIEKCHBIMH YHCJIAMU; HPUBOJUTH MPUMEPHI
MCIIOJIb30BaHUsl KOMIUJIEKCHBIX YMCEJ; ONEPUPOBATh MOHATHSAMM: Marpuua 2x2 m 3x3,
OTpeAeUTENb MaTPUILIbl, T€OMETPUUECKHI CMBICIT ONpPEAETUTENS

YMeHne OIICPHUPOBATHL MOHATUAMU: PATUOHAIIBHBIC, UPPALUOHAIBHBIC, MOKAa3aTCIbHBIC,
CTETeHHbIEe, JIOTapuPMUUECKHe, TPUTOHOMETPUYECKHE YPAaBHEHHS M HEPABEHCTBA, HX
CHCTEMBI, YMCHUEC ONCprUpoOBaAThH IIOHATUAMMU TOXIECTBO, TOXJICCTBECHHOC
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHH U HEPaBEHCTB,
PAaBHOCHUJIBHOCTDb ypaBHeHHfI, HCpPaBCHCTB MW CHUCTCM, YMCHHC PpCHIaATb YpPaBHCHUA,
HEPAaBEHCTBA M CHUCTEMBI C TIOMOIIBIO PA3JIMYHBIX NPUEMOB; pELIATh YypPaBHEHUS,
HEPABEHCTBA M CHCTEMBI C IIApaMETPOM; IIPUMEHATH YPaBHEHMS, HEPABEHCTBA, HX
CUCTEMBI JJIs PEeIIeHUs] MaTEMaTHUECKUX 3a7a4d U 3a]1a4 U3 Pa3InIHbIX 00JIacTel HAYKH U
peanbHON KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIMS, YETHOCTh (PYHKIHMH, NEPUOAUYHOCTD
(GyHKLIMH, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTh (PYHKIIUH, SKCTPEMYyM ()YHKIIMH,
HauOoJblllee W HaMMEHbIllee 3HAaYeHHs (QYHKIMM Ha MPOMEXKYTKE, HeIpepbIBHAS
¢yHKuus, acUMOTOTHl rpaduka (yHKIMH, TepBas M BTOpas MPOU3BOAHAS (YHKIIHH,
FeOMETPUUECKUNA U (PU3NYECKUI CMBICI IPOU3BOIAHON, MepBOOOpa3Hasi, ONpeaeTIEHHbII
UHTETpajl; yMEHHE HaxOJUTh AaCUMOTOTHl TIpaduka (QYHKIUM; YMEHHE BBIYUCIATH
IIPOM3BOJHBIE CYMMBbI, IPOU3BEIEHHUS, YACTHOTO M KOMMO3MLIMHU (PYHKIHUNA, HAXOAUTH




ypaBHEHHE KacaTelbHOW K rpaduKky QYHKIUH, YMEHHE HAXOJWUTh MPOM3BOJIHBIC
DJIEMEHTApHBIX (DYHKIWH; yMEHHE WCIONb30BaTh MPOU3BOAHYIO IS HUCCIICIOBAHHUS
GyHKIMA, HAXOAUTH HAUOOJIBIIINE U HAMMEHBITNE 3HAYCHUS QYHKIIUMA; CTPOUTh rpaduKu
MHOTOYJICHOB C HCIOJB30BAaHHMEM arllapara MaTeMaTUYecKOro aHaINW3a; MPUMEHSTH
NPOM3BOJIHYIO JIISI HAXOXKICHHS HAMIYYIIEro PEIIeHHs] B TPUKIATHBIX, B TOM YHCIIEC
COIMATTbHO-9KOHOMHYECKUX M (U3MUYECKUX 3a/ladax; HAXOAWTh IUIOMIANA U OOBEMBI
GuUryp ¢ moMouIpI0 WHTErpaja; IPUBOAUTh IPUMEPHl MATEMATUYECKOTO MOJICITUPOBAHUS
¢ moMoIbio tuddepeHmalIbHbIX YpaBHEHUH

YMeHue onepupoBarh MOHATUAMU: Tpapuk (yHKIUH, OOpaTHAst (YHKIUSA, KOMIIO3HIIUS
byHKUMA, nUHEHHAs QYHKIWA, KBaapaTU4yHas (QYHKIUS, paloHalbHAs (YHKIIHS,
cTerneHHast (QyHKIHS, TPUTOHOMETpUYecKue (yHKUIUHU, 0OpaTHbIE TPUTOHOMETPUUECKUE
GyHKIMM, TOKa3zaTenbHas M JorapudmMuueckas (YHKIHH; yMEHHE CTPOUTH TpaduKu
U3YyYEHHBIX (YHKUUH, BBIOIHATH peoOpa3oBaHus rpadukoB (QyHKIHMA, HCIOIB30BATh
rpaguKy Ui U3y4EeHHUsS MPOLECCOB W 3aBUCHMOCTEH, NPU pEIICHHM 33had M3 JPYTHX
y4eOHBIX MPEAMETOB M 33a7a4 U3 peajbHON JKU3HU; BBIpaXaTh (GOPMYIaMu 3aBUCHMOCTHU
MEX1y BEIMYMHAMH; HCIIOJIB30BaTh CBOWCTBA M TpaduKu (YHKIUHA JUIS pEIICHHS
yYpaBHEHMIA, HEPABEHCTB M 3aJad C MapaMeTpamMH; H300pakaTb Ha KOOPAUHATHOU
IUTOCKOCTH MHO’KECTBA PEIICHUI YpaBHEHUH, HEPABEHCTB U MX CUCTEM

YMeHue pemiath TEKCTOBBIE 33aUd Pa3HBIX THIOB (B TOM YHCII€ HA MPOLEHTHI, AOJIH U
YacTH, Ha JIBIKEHHE, pabOTy, CTOMMOCTb TOBAPOB M YCIYT, HAJIOTH, 3a/1a4d U3 O0JIACTH
yIpaBiIeHUS TUYHBIMU U CEMEWHBIMU (PUHAHCAMU); COCTABIATH BBIPAKECHUSI, ypaBHEHUS,
HEPAaBEHCTBA U UX CHCTEMBI 110 YCJIOBHIO 33J]a4l, UCCIIEIOBATh MOJIYYEHHOE PELICHUE U
OLICHUBATh MPABJONOAOOHOCTh PE3yAbTaTOB, YMEHHUE MOJEIHPOBATh pealibHbIE
CUTYallMU Ha SI3bIKE MATEMATUKH; COCTABJIATh BbIPAXKEHUS, YPABHEHNUS, HEPABEHCTBA U UX
CHUCTEMBI MO YCIIOBHUIO 33J1a4M, MCCIIEOBAaTh MOCTPOEHHBIE MOJEIN C HCIOJIb30BaHUEM
anmnapara ajireOpbl, UHTEPIIPETUPOBATH MOJTYYEHHbIN pe3ybTaT

YMeHue onepupoBaTh NOHATUAMU: cpellHee apupMeTHYecKoe, MeraHa, Hauboblee 1
HaVMEHBIIIEE 3HAYEHUS, pa3Max, IUCIEPCHUs, CTAHJAPTHOE OTKJIOHEHHUE YHCIOBOIO
HaOopa; yMEHHE U3BIEKaTb, HHTEPHPETHPOBATH HH(POPMALMIO, IPEICTABICHHYIO B
Tabinuax, Ha Juarpammax, rpadukax, OTpa)karollyl0 CBOMCTBA PEaJbHBIX MPOLIECCOB U
SBJICHUI; TPEACTaBIATh MHPOPMALIMIO C MOMOILBIO TaOIMIl M JUarpaMM; HccieloBaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM YHUCJIE€ C NPUMEHEHHEM TIpapUuecKUX METOAO0B H
AIIEKTPOHHBIX CPEJICTB; rpa)uuecKy UCCIIE0BAaTh COBMECTHBIE HAOIIOAEHUS C TOMOILBIO
JIMarpaMM pacCerBaHMs U JIMHEMHOW perpeccuu

YMeHue omnepupoBaTh MOHATHSAMH: CIIy4allHbBI ONBIT M cllydailHOe COOBITHE,
BEPOSTHOCTH CIyYalfHOTO COOBITHS; YMEHUE BBIYUCIATH BEPOSITHOCTD C MCIOJIb30BaHUEM
rpauuecKux METO/A0B; IPUMEHSATH (POPMYJIbI CIOKEHUS U YMHOXKEHHUS BEPOSITHOCTEH,
dopmyny monHOHl BeposTHOcTH, (opmyny bepHyman, komOuHaTOpHBIE (aKThl U
(GopMyIibl; OLEHUBAaTh BEPOSTHOCTH pEAJbHBIX COOBITUH; YMEHHE ONEepUpOBATH
MOHATUSAMHU: CIIydaliHas BEIMYMHA, PACIpPENCICHHUE BEPOSATHOCTEH, MaTeMaTH4ECKOE
OKMJaHWe, NUCHEepCHUs U CTAHJApTHOE OTKJIOHEHUE CIy4alHOW BEIMYMHBI, (YHKIUU
pacupeneneHus M IUIOTHOCTH PAaBHOMEPHOIO, IIOKA3aTe€IbHOTO M HOPMAaJIbHOI'O
pacnpenesieHuil; yMEHHME MCIOIb30BaTh CBOMCTBA HM3YYEHHBIX PACHPEICICHUN UIs
pelieHus 3aJay; 3HAKOMCTBO C TIOHATUAMHU: 3aKOH OOJBIIMX YHCEN, METOJbI
BBIOOPOYHBIX HCCIEAOBAHUN; YMEHHME TMPUBOAMTH IPUMEPHI MPOSBICHHUS 3aKOHA
OONbIIMX 4YKMCeT B NPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEPHpPOBATH
MOHATUSIMH: COUYETaHUE, IEPECTaHOBKA, YHCIIO COUYETAaHUM, YUCIIO MEepEeCcTaHOBOK; OMHOM
HeloToHa; ymMeHue NpUMEHATh KOMOMHATOpHBIE (PaKThl U PACCYXKACHUS Ui PELICHUS
3a]1a4; OL[EHUBATh BEPOSTHOCTU PEATbHBIX COOBITUI; COCTABISATH BEPOSTHOCTHYIO MOJIENb
Y UHTEPIPETUPOBATH ITOJIYYCHHBIM PE3yIbTaT

YMeHue olepupoBaTh MOHATUAMU: TOUYKA, MPAMasi, IUIOCKOCTb, IIPOCTPAHCTBO, OTPE3OK,
Jqyd, BEJIMYMHA YIJVIA, IUIOCKUH YroJ, JBYTPaHHBIM Yroj, TPEXTPaHHBIA yro,
CKpEILIUBAIOIINECS MpsAMBIC, MapAUICIBHOCT U IMEPHEHIAUKYJISAPHOCTb IPSIMBIX U
IIJIOCKOCTEM, YroJl MKy IPSIMBIMH, YTOJI MEXAY NMPSMON M IUIOCKOCTBIO, YTOJI MEXIY




IUIOCKOCTSIMHU, PAcCTOSIHUE OT TOYKH O IUIOCKOCTH, PAcCTOSTHUE MEXKAY NPSMBIMH,
pacCTOsIHUE MEXIY IUIOCKOCTSIMH; YMEHHME UCIOJIb30BaTh TMpPU PELICHUU 3ajad
U3y4eHHble (aKThl U TEOPEMbl IUIAHHMETPHH; YMEHHUE OLIEHUBATh pa3Mepbl 0ObEKTOB
OKPY’KaIOIIIETO MHUPA; CTPOUTh MAaTEMAaTUYECKHE MOJENIHU C MOMOIIbI0 T€OMETPUUYECKUX
MOHSTHUI U BEIMYUH, PEIIaTh CBI3aHHbIE C HUMH ITPAKTUUYECKHE 3a/1a4l
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YMeHne onepupoBaTh MOHITUSIMH: IUIOAAb (GUTYPBI, 00bEM (DUTYpBI, MHOTOTPAHHUK,
NPaBUIbHBI MHOTOIPAaHHHMK, CEYCHHE MHOTOTPAaHHUKA, KyO, Mmapajiesnenunes, npusma,
nupamua, GuUrypa U MOBEpXHOCTh BpallleHUs, UWIMHIP, KOHYC, 1ap, cdepa, miouaib
cdepsl, TWIOMAAb MOBEPXHOCTH MUPAMUIBI, MPU3MBI, KOHYCa, IMINHApA, 00BEM Kyoa,
MPSIMOYTOJIBHOTO TapajuieNienuIiea, MUpaMuIbl, MPU3MBbL, IWIMHIApA, KOHYca, IIapa,
pa3BEpTKa IOBEPXHOCTH, CEUEHUS KOHyca W ILWIMHApA, M[apaJljIelIbHbIE OCH WU
OCHOBaHUIO, CEUYEHHUE MIapa, INIOCKOCTh, Kacaromascs chepsl, HUINHAPA, KOHYCa; YMEHHUE
CTPOUTH CEUCHHE MHOTOTPaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpallleHUsl, UX CEYEHMs, B TOM YHUCJIE C IOMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE
OPUMEHATh CBOWCTBA TE€OMETPHUYECKUX (UTYp, CaMOCTOATENBHO (HOPMYIHPOBATH
onpezeNeHus M3ydaeMblX (UTYp, BBIABUTATh TUIIOTE3bl O CBOMCTBAX M IPU3HAKAX
reoMeTpruuecKkux (uryp, OOOCHOBBIBATH HJIM ONPOBEPraTh HX; YMEHHE IPOBOJHUTH
Kinaccupukanuo (GUryp TmO pa3MYHBIM = [PU3HAKAM, BBIMOJHATH HEOOXOIUMBIE
JIOTIOJTHUTEIIbHBIE TOCTPOEHHUS

YMeHne onepupoBaTh MOHATUAMMU: JBHKEHHUE B IIPOCTPAHCTBE, NAPAJLIEIbHBIN IIEPEHOC,
CUMMETpUs Ha IJIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, NpeoOpazoBaHHUE MOA00MS,
o 00HbIe (PUTYpPBI; YMEHHE Paclio3HABAaTh PaBHBIC U MOJAOOHBIE (GUTYPHI, B TOM YHCIE B
IIPUPOJIE, HCKYCCTBE, APXUTEKTYPE; MCIIOJIb30BaTb I€OMETPUYECKHE OTHOILUCHUS IIPU
pELIeHNH 3a]a4; HaXOUTh N'€OMETPUUYECKHE BEIUUYMHBI (JUIMHA, YroJj, IJI0Laab, 00BEM)
OpU PELIeHUH 3a7ad U3 APYruX y4eOHBIX NPEIMETOB U U3 peabHOW >KU3HM; YMEHUE
BBIUNCIISTH T€OMETPUYECKHE BEIWYMHBI (JUIMHA, Yroj, IUIouaab, OO0BEM, IJIOLIAAb
IOBEPXHOCTH), HCIHOJb3ysd HM3y4deHHbIE (POPMYJIBI M METOAbI, B TOM 4YHCJE: IUIOIIAIb
HOBEPXHOCTU MUPaMUJIbl, MPHU3MbI, KOHYyca, LWIMHAPA, IUIOIAAb cdepbl; 00bEM Kyoa,
IIPSIMOYTOJIBHOTO NIApaJuIeIenuIea, NMUpaMUbl, NPU3MBbI, LHWIMHAPA, KOHYCa, IIapa;
YMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB MOI00HBIX (HUTYP

12

13

YMeHue onepupoBaTh IOHATUAMM: IPSAMOYIOJIbHAs CHUCTEMa KOOpPAWHAT, BEKTOP,
KOOPJIMHATHI TOYKH, KOOPAMHATBHI BEKTOPA, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha
YHUCIIO, pa3lokKeHHe BeKTopa Mo 0as3ucy, CKaJIspHOE NPOM3BEAECHUE, BEKTOPHOE
IIPOM3BEJICHNE, YroJl MEXJy BEKTOpPaMH; YMEHHME HWCIOJIb30BaThb BEKTOPHBIA U
KOOP/IMHATHBIM METOA AJs pelIeHHs TeOMETPUUYECKUX 3a/ad U 3aJad JIPYrux yueOHbIX
IIPEAMETOB

YMeHnue BbIOMpaTh MOAXOASIINNA METOM JUIsl pelIeHMsl 3a7jaun; MOHUMaHHe 3HAaYUMOCTH
MaTeMaTHKH B U3y4EHUU MPUPOJHBIX U OOIIECTBEHHBIX MPOIECCOB U SBICHUHN; YMEHHE
pacro3HaBaTh MPOSBICHNE 3aKOHOB MAaTE€MAaTHKH B MCKYCCTBE, YMEHHE IPUBOJIMTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUM POCCUICKON U MUPOBOM MaTEMAaTUYECKOW HAYKH




IHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPSAEMBIX HA EI'3 110 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Yucna u BIYMCICHUS

1.1 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yucell

19 Panmonanbhple unciaa. OOBIKHOBEHHBIE U JIECSATHYHBIE JpPOOM, IPOLEHTHI, OECKOHEUHBIE
MEPHOINIECKHE TPOoOH

13 ApI/I(bMeTI/I‘I?CKI/Iﬁ KOpeHb HaTypaJbHOW cTerneHu. JIeHCTBUA ¢ apuPMETHYECKUMU KOPHSIMU
HATYpaJIbHOH CTENEHU

14 Crenens c 1enbM nokasareneM. CTeneHs ¢ palioHaIbHBIM oka3areiaeM. CBoMCTBa CTEIEHU

15 CuHyc, KOCHHYC W TAaHICHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, AapKTaHTEHC
YHCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuuHble U HaTYypajIbHbIE JOrapu(MbI

17 JlelicTBUTENbHBIE uHuClA. ApU(METHYECKHE OIepauud ¢ JACHCTBUTEIbHBIMH  YHUCIAMH.
[TpuGnmxEHHbBIC BEIYMCIICHUS, TPABHUIIA OKPYTIICHHS, IPUKU/IKA M OIICHKA PE3YJIbTaTa BEIYMCICHUH

1.8 [IpeobOpaszoBanue BhIpaKeHUI

1.9 KowmriekcHsie yncna

2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Lenble 1 TpoOHO-pallMOHATbHBIC YPAaBHEHHS

2.2 WppatnmonansHble ypaBHEHUs

2.3 Tpuronomerpuueckue ypaBHEHUs

2.4 [Toka3zaTenpHbIE U JOTapUPMHUECKUE YPABHEHHS

2.5 Llenpie 1 TpoOHO-paOHATBHBIC HEPABEHCTBA

2.6 WppanmonanbHble HEpaBeHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUHN U HEPABEHCTB

2.10 YpaBHEeHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Marpuiia cucTeMsl JMHEHHBIX YpaBHeHUH. OnpeaenuTenb MaTPULbI

3 OyHKIMH U TpaduKH

31 OyHK1us, cnocoOs! 3ananus pyHkuuu. I'papux ¢pynkunu. Bzanmuo obpatable pyHkunu. YETHBIE
u HeuétHble pyHKuuu. [lepuoanueckue GpyHKIuu
OO6nacTh omnpeneneHus M MHOXKeCTBO 3HaueHud ¢yHkuuu. Hymm ¢ynkuuun. IlpomexyTtku

3.2 3HAKOIOCTOSAHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKLIMU. MaKCUMyMbl U MUHUMYMBbI ()yHKIIMH.
Haubonbiiee u HanMeHbllee 3HaUeHNEe (QYHKIIUU Ha IPOMEKYTKE

33 CrenenHas (QyHKIMs ¢ HATypalbHBIM U IeNbIM Moka3zareneM. E€ cBoiicTBa u rpaduk. CoiicTBa U
rpaduk KOpHs N-0if CTETICHN

3.4 Tpuronomerpruyeckue GyHKIIMH, UX CBOMCTBA U rpaQUKu

3.5 [TokazarenbHas u norapudmuueckas GyHKINH, UX CBOMCTBA U IrpaduKH

3.6 Touku paspsiBa. AcuMmnToTsl rpadukoB GyHKui. CBoOCTBa PYHKIIMIA, HEIPEPHIBHBIX HAa OTPE3Ke

3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI OCIEI0BATEILHOCTEH

3.8 Apudmerndaeckas u reomeTpruaeckas mporpeccun. @opMyia CIIOKHBIX MPOIEHTOB

4 Hauana maTemMaTHuecKkoro aHaimsa

4.1 [TpousBoanas ¢pyHkuuu. [Ipon3BoaHbIE 3IeMEHTAPHBIX (HYHKIUN

492 [IpuMeHeHHe TPOM3BOJHONW K HCCIEAOBAaHHIO (YHKIMH Ha MOHOTOHHOCTb U JKCTPEMYMBI.
Haxoxxnenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAYeHUs (DYHKIIMY Ha OTPE3Ke

4.3 [TepBooOpaznas. MaTerpan




MHoecTBa U JOTHKA

5.1 MHOXeCTBO, orneparuy Haj MHOKecTBamu. J{narpammer Ditnepa — Benna
5.2 Jloruka

6 BeposiTHOCTB U cTaTUCTHKA

6.1 OrnucarenpHas CTaTUCTUKA

6.2 BepositHOCTB

6.3 Kombunatopuka

7 I'eomerpus

7.1 @urypsl Ha IIIOCKOCTH

7.2 [IpsiMbIe U TUIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKH

7.4 Tena v MOBEPXHOCTH BpaICHUS

7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOJNYECKOE OBECIHEYEHUE OBPA30BATEJIBHOI'O IMTPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA
MaremaTrka . anreOpa ¥ Hadaja MaTEeMaTHYECKOTo aHaimu3a, reomerpus. ['eomerpus : 10 — 11-i kmaccer : /
JI.C.AtanacsH, B.®.Byry3o0s, C.b.Kanomies u ap. / Mocksa : [Ipocsenienue.
METOJAUYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA

1.

2.

10.

MaremaTrka : anrebpa W Hayajlla MaTeMaTW4YecKoro aHanmusa, reomerpus. ['eomerpust @ 10 — 11-i
knaccel ; / JI.C.Atanacsn, B.®.Byrysos, C.b.Kagomiies u ap. / Mocksa : I[Ipocserenue.

Marematuka. ['eomerpusi; yrimybnennoe oOydenue, 10 kmacc/ Mepsnsk A.I'., Homuposckuit J[.A.,
[TonsxoB B.M.; nox penaknueii [lomonsckoro B.E., O0mecTBo ¢ orpaHU4eHHOW OTBETCTBEHHOCTHIO
WMz narennckuit LIEHTP «BEHTAHA-TPA®Dy; AKIIMOHEPHOE 00111eCTBO «M3maTeabcTBO
«Ipocsemienne»

Marematuka. ['eometpusi; yriybnennoe oOydenue, 11 kmace/ Mepsnsk A.I'., Homuposckuit J[.A.,
[TonskoB B.M.; nox pemaknueii [lomonsckoro B.E., O0mecTBo ¢ orpaHU4eHHOW OTBETCTBEHHOCTHIO
WM3narenncxkuit LIEHTP «BEHTAHA-TPA®Dy; AKIIMOHEPHOE 00111eCTBO «M3maTeabcTBO
«Ipocsemienne»

Maremaruka: ['eomerpusi, 11 kmacc/ ITorockyeB E.B., 3BaBuu JI.M., O0mecTtBo ¢ OrpaHUYCHHOMN
OTBETCTBEHHOCTHIO «JIPODAY; AkonepHoe obmiecTBo «M3natenberBo «IIpocBenieHuney
Marematuka. ['eomerpus, 11 kmacc/ Mepsmsik A.l'., Hommposckuit [I.A., TlomsxoB B.M.; mox
penakuueit [Togonsckoro B.E., O6mecTBo ¢ orpaHUYeHHOM OTBETCTBEHHOCThIO M3/maTenbckuii IEeHTP
«BEHTAHA-I'PA®»; Axunoneproe obmectBo «M3narenscto «IIpocBeienue»

MareMaruka: anreOpa W Hadajga MaTEeMaTHYECKOro aHaiau3a, reomerpus. ['eomerpus, 11 kmacc/
CmupuoB B.A., CwmupnoBa HW.M., OOmectBo ¢ orpaHuyeHHON OTBEeTCTBEHHOCThIO «OL]
MHEMO3HUHA»

Maremaruka: anreOpa u Hadajga MaTeMaTHYECKOTO aHanm3a, reomeTpus. ['eomerpus, 11 krace/ I'yces
B.A., Py6un A.T"., O61iecTBO ¢ OrpaHU4YeHHON OTBETCTBEHHOCTHIO «banaccy

Maremaruka: anreOpa W Havajga MaTeMaTHYeCKOro aHamm3a, reomerpus. ['eomerpus, 11 xmacc/
AnekcannpoB A.Jl., Bepuep A.JL., Pepkuxk B.W., AxnuonepHoe ooOmecTtBo «M3aaTenbCcTBO
«IIpocBenienue

Martemaruka: anredpa U Hayalda MaTeMaTU4YecKoro aHanusa, reomerpus. ['eomerpus, 10-11 xmaccsl/
[Toropenos A.B., AkninonepHoe o6mectBo «M3narensctBo «IIpocBemnienner»

Martemaruka: anreOpa U Haualda MaTeMaTU4YecKoro aHanusa, reomerpus. ['eomerpus, 10-11 xmaccsl/
Bbyry3os B.®., Ilpaconos B.B. mon penakuwmeit CanoBHuuero B.A., AxkunoHepHoe o00I11€CTBO
«M3natenscTBO «IIpocBenieHue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1.

N~ LN

10.
11.
12.

13.
14.

Marepuansl 1o Marematuke B EauHONW KoOUIeKiMud 1U@POBBIX 00pa30BaTENbHBIX PECypCOB
http://schoolcollection.edu.ru/collection/matematika

MOCKOBCKHH IIEHTP HENPEPHIBHOTO MaTeMaTH4ecKoro oopa3oBanwus hitp://www.mccme.ru

I'azeta «Martematuka» M3narensckoro goma «IlepBoe centsiopsi» http://mat.1september.ru

EI'D no maTeMaTHKe: MOATOTOBKA K TecTHpoBaHuto hitp://www.uztest.ru

3agaun o reoMeTpur: HHPOPMAIIMOHHO-IOUCKOBas cucteMa http://zadachi.mccme.ru
Wurtepuet-ipoekt «3amaun» http://www.problems.ru

Marematuka B «OTKpbeITOM KOsuiemke» http://www.mathematics.ru

Marematika B IOMOIIb IIKOJBHUKY H  CTyAEHTY (TecTel 1o Maremartuke online)
http://www.mathtest.ru

Maremaruueckre dStionbl: 3D-rpaduka, aHMMaMs W BU3yalM3alMs MaTEeMaTHUSCKHX CIOKETOB
http://www.etudes.ru

MexnyHaponubie kKoHpepennun «Matemartuka. Kommbrorep. O6paszoBanuey http://www.mce.su
Hay4uno-nonynsipblii puznko-maremarndeckuii xypaan «Ksant» http://www.kvant.info
3anumarenbHas MaTemMaTuka — OJUMIIHAIbI, UTPbI, KOHKYPCHI MO MaTeMaTHKE Ui IIKOJbHUKOB
http://www.math-on-line.com

MareMaTHueCKre OJIMMITHA/IBI TS IIKOIBHUKOB http://www.olimpiada.ru

MaTtemaTHuecKre OJUMITHAIBI M OJMMIMaIHbIe 3amaun http://www.zaba.ru



