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MNOACHUTEJIBHAS 3AIINCKA

['eomerpuss sBnsieTcs OXHUM M3 0a30BBIX KypCOB Ha YpPOBHE CpPEIHEro OOLIero
00pazoBaHMsl, TaK KaKk 00ecTIeYrBaET BO3SMOKHOCTh U3Y4YEHUS TUCIUILINH €CTECTBEHHO-HAYYHON
HaIpaBJICHHOCTH M MPEIMETOB I'yMaHUTApHOro Iukia. [ockonbKy joruyeckoe MbIILIEHHE,
dbopmupyeMoe TpH H3YyYCHUH OOYYAIOIIMMHUCS TIOHATHHHBIX OCHOB TI'E€OMETPUH, TIpH
JI0Ka3aTeNbCTBE TEOPEM M IOCTPOECHUHM LEMOYKH JIOTMYECKMX YTBEPXKAECHUH MpH pelleHun
TE€OMETPUUECKUX 3a/la4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3bl HEIOCPEJICTBEHHO
UCIONB3YIOTCS MPHU PEIIeHUH 3a/1ad €CTeCTBEHHO-HAyYHOIO IMKJA, B YACTHOCTH (PU3MUECKHX
3ajau.

Ienb ocBoeHus mporpaMMmel yueOHOro kypca «l'eomerpusi» Ha yriiyOJnEHHOM ypOBHE —
pa3BUTHE HMHIMBUAYAJIbHBIX CIHOCOOHOCTEH OOYy4aromMXCsl NpPU H3YYECHUHM TIEOMETpPUH, Kak
COCTaBIISIFOLICH TpeaMeTHOW oOmacth «Maremaruka W HMH(OpMaTHKa» dYepe3 obecrnedyeHue
BO3MOKHOCTH TNIPHUOOPETEHHs M HCIIONb30BaHMs Oosiee IiTyOOKMX I€OMETPUYECKUX 3HAHMM M
JEWCTBUH, CIENM(UYHBIX T€OMETPHH, U HEOOXOIMMBIX ISl YCIEHIHOTO MPOQecCHOHATBHOTO
00pazoBaHMsl, CBA3aHHOIO C UCIIOJIb30BAHUEM MATEMATHKH.

[IpropuTeTHRIMU 33/1a9aMi Kypca T€OMETPHUU Ha YrIyOJIEHHOM YPOBHE, paCIIUPSIOIIAMHE
U YCHJIMBAIOLIMMHU Kypc 0a30BOr'0 YPOBHSI, SIBISIOTCS:

pacimipeHre TpEACTaBICHUS O TEOMETPHH KaK YacTH MHPOBOH KYJABTYPHl U
(opMHpOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(opMHpOBaHUE TIPEJCTABICHUA O IPOCTPAHCTBEHHBIX (Urypax Kak O Ba)KHEHIIHUX
MaTeMaTHYeCKUX MOJENSIX, TO3BOJIAIONIMX ONUCHIBATH W M3y4yaTb pasHble SBJICHUSA
OKpYKaloIIero MUpa, 3HaHWE MOHATHHHOrO ammapara 1no pasjaeny «CrepeoMeTpus» yueOHOro
Kypca reOMeTpHH;

(opMHUpOBaHUE YMEHMsI BJIIETh OCHOBHBIMU MOHATUSIMH O NMPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (GOpMyJd W YMEHHE HX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI U HAXOIUTh HECTaHIapPTHBIE CIIOCOOBI pelIeHus 3a/1a4;

(¢bopMHpOBaHHE YMEHHS pacIO3HABAaTh Ha YepTekKaxX, MOJCNAX W B PEATbHOM MHpPE
MHOT'OT'PaHHHUKH U TeJla BpaIleHus, KOHCTPYHPOBaTh T€OMETPUUYECKUE MOJIEIIH;

¢bopMHpOBaHHWE  TIOHUMAaHUS  BO3MOXKHOCTH  aKCHOMAaTHYECKOTO  ITOCTPOCHUS
MaTeMaTHYeCKUX TEOpHid, (HOpMHUpPOBaHHE MOHMMAHUS POJIM AKCHUOMATHUKU IPH IPOBEACHUU
pacCyxJIEeHUI;

(dbopMHUpOBaHUE YMEHHs BIAJETh METOJAMH JI0OKa3aTeNbCTB M AITOPUTMOB pEIICHUS,
YMEHUS HX [PHUMEHATh, NPOBOJAUTH JOKA3aTENIbHbIE PpAcCYXJIEHHs B XOJI€ pelleHUs
CTEPEOMETPUYECKMX 3a/Jad W 3aJad C TPAKTHYECKUM cojepkaHueMm, (popMupoBaHue
NpEICTaBICHUs O HEOoOXOAMMOCTH JIOKa3aTeIbCTB HpU OOOCHOBAaHMM MaTeMaTHYEeCKHX
YTBEP)KJICHUI U POJIM aKCHOMATUKH B TIPOBEJICHUH JICTYKTUBHBIX PACCYKJICHHIA;

pa3BUTHE M COBEPILIECHCTBOBAHME WHTEUIEKTYyalbHBIX M TBOPYECKUX CHOCOOHOCTEH
o0ydJaromuxcsi, TO3HABATEILHOW aKTHBHOCTH, WCCIIEAOBATEILCKUX YMEHUH, KPUTHUYHOCTH
MBILUIEHHS, UHTepeca K U3YUEHHIO T€OMETPHUH;

¢opmupoBaHue (YHKIMOHAIBHOM TI'PAaMOTHOCTH, PpEJIEBAaHTHOH TE€OMETPUM: YMEHHUs
pacrio3HaBaTh MPOSIBICHUS TEOMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTYALUSX U MPU U3YYEHHM JAPYIHX Y4EOHBIX MPEIMETOB, MPOSBICHUS
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3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJIECIMPOBAHMS pEAJbHBIX CHUTYallMil, HCCIIeIOBaHUS
MMOCTPOCHHBIX MOJIEJICH, MHTEPIIPETAIIMH MTOTYICHHBIX PE3yIbTATOB.

OCHOBHBIMHU COZIep)KaTeIbHBIMU JUHUSMU ydeOHOro kypca «l'eomerpusi» B 10-11
knmaccax sBIsitOTCs: «[IpsMble W TUIOCKOCTH B TPOCTpaHCTBe», «MHororpanHuku», «Tena
BpalleHus», «BEKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J/IBHKEHUS B IPOCTPAHCTBEY.

CdopmynmupoBannoe Bo ®I'OC COO TpeboBaHUE «yMETh OIEPUPOBATH MOHITHUSIMN,
peleBaHTHBIMU T€OMETPUHU Ha YrIIyOJIEHHOM ypoBHE 0o0ydenust B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJIepKATeNbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAaHHE JIOTMYECKHX YMEHUH
pacmpesieniieTcss He TOJNBKO MO COJAEp)KaTeNbHBIM JIMHHUSAM, HO M 1O TOAaM OOy4YeHHS.
Conepxanue  oOpa3oBaHUS, COOTBETCTBYIOLIEE MPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
®denepanbHOi paboueill MporpaMMsbl, pacrpeaeIéHHbIM 10 roiaM 00y4YeHHsI, CTPYKTYPHPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, HPHUHIIUMHAILHBIM BOIMpOCaM OOyYaroniuecs
oOpariaiauch HEOJHOKPATHO. OTO TO3BOJISET OPraHM30BaTh OBJIAZCHUE T'€OMETPHUECKUMHU
MOHSATUSIMM M HaBBIKAMH TOCIEAOBATENIBHO U TIOCTYMATENbHO, C COONIOJEHUEM TMPUHIINIIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHX
MIpe/ICTaBICHU O0yJarommxcs, paciupsis U yriayomusis e€, oOpa3ys mpoYHble MHOKECTBEHHBIE
CBSI3U.

[Tepexon k U3y4eHHIO T€OMETPUH Ha YIIyOIEHHOM ypOBHE MO3BOJISIET:

co3mare ycioBus Uit guddepeHnManuE  O0ydeHHS, TOCTPOSHUS WHIUBHIYATbHBIX
00pa3oBaTeNbHBIX MporpamMM, OOecrnedyuTh YrayONEHHOe UW3Y4YeHHE TEeOMETpUU  Kak
COCTaBJISIIONIEH yueOHOro npeaMera «MaTemMaTHukay;

MOJrOTOBUTH OOYYAIOIIUXCS K MPOJOIDKEHUIO M3Y4eHHUsT MAaTeMaTUKUA C Y4ETOM BBIOOpa
Oynymel mpodeccun, odecreynBas MPEEeMCTBEHHOCTh MEXIY OOMIMM U MpodheCcCHOHATHHBIM
o0pa3oBaHUEM.

Ha usydyenne yuebHoro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBomuTcs 204
yaca: B 10 kimacce — 102 yvaca (3 yaca B Henento), B 11 knmacce — 102 yaca (3 yaca B HEZEIIO).

Onepatop 3710 000 "KomnaHus "TeH3op"

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MOANMUCHIO

KyxHuHa Bepa AnexcaHapoBHa

«CpepHsana O6weo6pasoBaTtenbHas LLkona N22» r.Cumdeponons, MBOY, 21.10.25 09:22 (MSK) MNpocTas noanucb




COJEPKAHUE OBYYEHUA
10 KUIIACC

IIpsiMBbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsmMasi, IIOCKOCTb, IpocTpancTBo. [loHsaTHE
00 aKCHOMaTHYECKOM IOCTPOCHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anMHOe pacnosioxkeHue NpsIMbIX B IPOCTPAHCTBE: NEPECEKAIOIIMECS, NapaJlJIeIbHbIE U
ckpeuBaromuecs npsmele. [IpusHaku ckpemuBarommxcs npsameix. [lapamieasHOCTb NPSMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MapajuleIbHbIE MPSIMBbIE B IIPOCTPAHCTBE, MApAJUIEIbHOCT TPEX
NpsIMBIX, [ApaJUIeJIbHOCTh MNPAMOM M INIOCKOCTH. [lapayuienbHOE W LEHTpaJbHOE
IIPOEKTUpOBaHUE, n300paxkeHue ¢uryp. OCHOBHBIE CBOMCTBA MapaIeIbHOTO MPOEKTUPOBAHUS.
N3o0paxkenne ¢uryp B mapasieibHOW MPOESKIUU. YTIbI C COHAIPABICHHBIMA CTOPOHAMH, YTOJI
MEXy NpAMBIMU B IpocTpaHCTBe. [lapayenbHOCTh MIOCKOCTEN: MapauieabHbIe IMIIOCKOCTH,
CBOICTBA MapajiesibHbIX MIockocTel. [IpocTeiinne npocTpaHcTBEHHbIE (DUTYPBI HA TJIOCKOCTHU
TETpas’Ap, NapajuIeNeNUIIE]], IOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTE  HPSAMOM M IUIOCKOCTH: NEPHEHAMKYISpPHbIE IpsIMBIE B
IIPOCTPAHCTBE, IIPSAMBIE IapajUIEIbHBIE W MNEPHEHIUKYISAPHbIE K IUIOCKOCTH, IIPU3HAK
MEPIEHIUKYISIPHOCTH NPSIMOA M IUIOCKOCTH, TEOpeMa O MPSAMONW NEpPHEHANKYJSIPHON
II0CKOCTH. OpTOroHanbHOE NpoeKTUpoBaHue. [lepneHanKymnsp U HaKJIOHHBIE: PaCCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT IPSAMOU A0 MIIOCKOCTH, MPOEKLHs (QUTYphl Ha MIOCKOCTb.
[leprieHIUKYISPHOCTD TUIOCKOCTEN: IPU3HAK MEPIICHIUKYISIPHOCTH ABYX IUIOCKOocTed. Teopema
0 TPEX MEPIEHANKYIISIPaAX.

VYIu1Bl B IPOCTPAHCTBE: YIOJ MEXKAY IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBINA YT OJ1, IMHEWHBIN
yroil IByrpaHHoro yryia. TpéXrpaHHbli M MHoOrorpasHsbie yribl. CBOMCTBA IIJIOCKMX YIJIOB
MHOrorpatHtoro yrija. CBONCTBa IUIOCKUX W JBYTPaHHBIX YIJIOB TPEXI'PaHHOro yria. TeopeMsl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOTIO YIJIa.

MHoOrorpaHHUKH

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHororpaHHuka. Ilpusma: nN-yroiapHas npusMma,
npsiMasi 1 HakJIOHHas NPU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenumnern,
NPSMOYTOJIBHBIN Napajulelienune] W ero cpoiictBa. Kparuaiimme nyrM Ha NOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IlpoctpanctBennas teopema I[ludaropa. IMupamumma: n-
yroiabHas IUpaMKIa, IpaBuibHas U yceu€HHast nupamuibsl. CBoiicTBa péoep u OOKOBBIX rpaHeit
MIpaBUWJIBHOM mnupamuibl. [IpaBuipHBIE MHOTOTpaHHUKHU: INpaBWIbHAS IpH3Ma U IPABHIIbHAS
NMpamMuia, paBuiIbHAsl TPEYroJIbHAsA MUPaMUJIa U IPAaBUIbHBIN TeTpasap, kyO. IlpencraBienue
0 IIPaBWJIBHBIXMHOT OPaHHUKAX: OKTa3 P, AOAECKAd AP U UKOCAMIP.

Brruucnenue 3eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribsl. [lmomans 60xoBoit
IIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTH MPSAIMOM MPU3MBI, ILIOIIAJb OCHOBAaHUMN, TEOpeMa O
OOKOBOW TOBEPXHOCTH MpsiMOM Tpu3Mbl. [lmomans OGOKOBOM TOBEPXHOCTH M IMOBEPXHOCTH
MIPaBUJILHOM NIUPaMUIBI, TEOPEMA O ILIOIIAANA YCEUEHHOU TUPAMU/IBI.

CuMMeTpust B IIPOCTPAHCTBE. ODJIEMEHTBI CUMMETPHM IIPAaBUJIBHBIX MHOIOI'DAaHHUKOB.
CumMeTpusi B TpaBUIBHOM MHOTOTPaHHUKE: CHMMETPHs NapajuleleNunena, CHUMMETPHUs
IIPaBUWJIbHBIX NTPU3M, CHMMETPHS IIPABUIILHONW MAPaMUJIBI.
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BekTOphI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJJIMHEApHbIE, COHANpPAaBICHHBIE W IPOTUBOIIOJIOKHO HAIPABICHHBIE BEKTOpBL. PaBeHCTBO
BEKTOpOB. JlelcTBUS C BEKTOpAaMH: CIOKEHHUE U BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOXXEHHME BeKTOopa Ha uucio. CBoiicTBa cioXkeHHs BeKTOpoB. CBolcTBa
YMHOXXEHHS BeKTOpa Ha uucio. [loHsTHe koMmIaHapHble BEKTOphI. [Ipu3HaK KOMILIaHAPHOCTH
Tp€x BekTopoB. IIpaBuno mnapamienenunena. Teopema O pas3IOKEHUM BEKTOpa IO TPEM
HEKOMIUIaHapHbIM BekTopaMm. llpsMoyronpHas cucremMa KOOpJAMHAT B  IPOCTPAHCTBE.
Koopaunatsl Bekropa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa M KOOpAWHATAMHM TOYEK. YTOI
MeXy BekTopamu. CKasipHOE IIPOU3BEIECHUE BEKTOPOB.

11 KUIIACC

Tena Bpamenust

[loHATHS: UMIMHAPUYECKAsh IMOBEPXHOCTh, KOHMYECKash IOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpasymiine mnoBepxHocTeil. Tema BpalieHUs: HUIMHAP, KOHYC, YCEUYEHHBIN
KOHYC, chepa, map. Bzaumraoe pacrnonoxeHnue cepsl U TIOCKOCTH, KacaTelabHas IIIOCKOCTh K
cdepe. M300paxkeHue Tem BpallleHUs Ha IUIOCKOCTH. Pa3BépTka nunuHapa u Konyca. CUMMETpust
cdepsl U mapa.

O6BvéMm. OcHoBHBIE cBoOMcTBa 00BEMOB Ten. Teopema 00 00BEME NPSAMOYTOIBHOIO
napauienenunena U cieactsus u3 He€. OObEM NpsAMON M HAKIOHHOW TPHU3MBI, NUIUHIPA,
nupaMuibl ¥ Konyca. O6bEM mapa U apoBOro CErMeHTa.

KomOunanuu Ten BpalleHuss M MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B LHJIMHAD,
onucaHHas okojo muauHApa. [lepecedenue chepsl u mapa c¢ miaockoctbio. Kacanuwe mapa u
cdepsl m1ockocThio. [ToHsATHE MHOTOrpaHHUKA, OMUCAHHOTO OKOJIO cdepbl, cephl, BIUCAHHOHN B
MHOT'OT'PAaHHHK HJTH TEJIO BPAIICHUSI.

[Tnomane moBepxXHOCTH LMIWHApA, KOHYCA, Iuiomans chepsl u e€ yacreid. [logobue B
npoctpaHcTBe. OTHomeHue 0O0BEMOB, IUIOMIAJEH NOBEPXHOCTEM MOMOOHBIX  uryp.
[IpeoOpa3oBanue momoOusi, romoreTus. PemeHue 3amad Ha IMJIOCKOCTH C HCHOJIb30BAaHUEM
CTEepEOMETPUUECKHX METO/IOB.

[loctpoeHue ceyeHW MHOTOIPAaHHMKOB M T€J BpALICHUSA: CEUEHHUS IWIMHIpA
(mapaniaenbHO W TEPHEHIUKYISIPHO OCH), CEYCHHUs KOHyca (TapajiyieibHbIe OCHOBAHHIO M
MPOXOAIINE Yepe3 BEpIIMHY), CEUCHHUs IIapa, METOABI MOCTPOCHUSI CEYCHUN: METOJ CIIEJIOB,
METO]l BHYTPEHHETO MPOEKTUPOBAHUS, METO/I ITIEPEHOCA CEKYIIEH TIOCKOCTH.

BexkTopsbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bextops! B npoctpancTBe. Onepaiiuu HaJl BEeKTOpaMu. BekTopHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXEHHA. lIpsMoOyrompHasi cucTeMa KOOpIMHAT B TPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnoskenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIH METOJ IpU
peIIeHIH TeOMETPHYECKUX 3aj1ad.

JABHKEHHSA B IPOCTPAHCTBE

JBwxenust mpoctpancTBa. OtoOpakeHus. JIBwxkeHus W paBeHCTBO ¢uryp. OO0mme
CBOMCTBA JBW)KCHMI. BuIbl IBHKEHHI: NapajIeIbHBIA IEPEHOC, LEHTpaJbHAas CUMMETPUs,
3epKajbHasi CHMMETpUs, ITOBOPOT BOKpYT npsimoit. [IpeoOpa3zoBanus mogobus. [psimas u chepa
Ditnepa.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHMAA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJAEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBLIETI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

1) rpaxnanckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW TO3UIIMM  OOYydYalomIerocsi KakKk AaKTUBHOTO W
OTBETCTBEHHOT0 WI€HA POCCHUHCKOTO OOIIECTBAa, MPEICTaBICHHE O MATEMaTUYECKHMX OCHOBaX
(GYHKIMOHUPOBAHUSL PA3IMYHBIX CTPYKTYpP, SBICHUM, NPOIEAYpP TPaXIAHCKOTO OOIIeCTBA
(BBIOOPHI, OMPOCHI U APYroe), yMEHHE B3aUMOJACWCTBOBATH C COIHAIBLHBIMH WHCTHUTYTaMHU B
COOTBETCTBHUH C MX (PYHKIIMSIMHU U Ha3HAUYCHUEM;

2) naTpuoTHYecKoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTh POCCUHUCKON TPAKIAHCKOW MACHTUYHOCTH, YBAXKCHHS K MPOILIOMY U
HACTOAILIEMY POCCUUCKON MaT€MaTHUKH, LIEHHOCTHOE OTHOILICHUE K JOCTHKEHHUSIM POCCHMCKHUX
MaTeMaTUKOB M POCCHUHCKOM MaTeMaTM4YECKOW IIKOJIbI, HMCIOJb30BAHUE JTHX JOCTHKCHUU B
JIPYrUX HayKax, TEXHOJIOTHUAX, chepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHUE  JyXOBHBIX LIEHHOCTEM  pPOCCUICKOro  Hapoga, Cc(HOPMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHMS, 3THUECKOr0 MOBEJICHHUS, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHHEM
JIOCTUKEHUN HAyKH M JACSITEIbHOCThIO YYEHOIr'0, OCO3HAHWE JIMYHOI'O BKJIAJla B IOCTPOCHUE
YCTOMYUBOTO OYIyIIEro;

4) 3cTeTHYeCKOe BOCIIMTAHUE:

ACTETUYECKOE  OTHOILIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peHIeHWH, pacCyKIEeHUH, BOCHPUUMYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3uYHbIX BUJIOB UCKYCCTBA,

5) pusuveckoe BocnuTaHME:

c(hOpMHUPOBAHHOCTh YMEHUSI IPUMEHSITh MAaTeMaTHUECKUE 3HAHUS B HHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obpasa >XU3HU, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3JI0pPOBBIO (370pOBOE
NMUTaHKuEe, COATAaHCUPOBAHHBIA PEKUM 3aHATUN M OTIBIXA, PEryspHas Gu3ndeckass akTHBHOCTB),
(u3HUecKoe COBEPIICHCTBOBAHKE MPH 3aHSATUSX CIIOPTHUBHO-03/I0POBUTEIBHON AEATEIHHOCTHIO;

6) Tpya0BOE BOCTIMTAHHE:

TOTOBHOCTh K TPY/y, OCO3HAHHE IIEHHOCTH TPYIONII00Us, MHTEpEC K pa3iuyHbiM chepam
poeCCHOHATTLHON AESITEIbHOCTH, CBSI3AHHBIM C MAaTEMaTHKOW M €€ MPUIOKEHUSIMU, YMECHHUE
COBEpIIATh OCO3HAHHBINA BBIOOp Oyaymied mpodeccHr H PEaTu30BBIBATh COOCTBCHHBIC
KU3HEHHBbIE TJIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa3OoBaHHIO U
caM000pa30BaHUIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYacCTHIO B PEIICHUU
MPAKTUYECKUX 33J1a4 MaTEMaTUYECKON HalpaBJI€HHOCTH;

7) 3K0JI0THYeCcKOe BOCIIMTAHUE:

chOPMUPOBAHHOCTh SKOJIOTMUYECKON KYIbTYpbl, TOHUMAaHHE BIHUSHUS COLUAIBHO-
SKOHOMHMYECKHX IPOIECCOB HA COCTOSIHUE MPUPOAHOM M COIMAIBbHOM CpEIbl, OCO3HAHUE
I00aNbHOrO  XapakTepa  JKOJNOTMYECKUX  MpoOiieM, OpHUEHTalus Ha  IPUMEHEHUE
MaTeMaTUYeCKUX 3HAHWUU JJIs peUIeHUs 3a7a4 B 00JIACTH OKPYXKAIOIIEH CpeJibl, TUIAHUPOBAHUE
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX MOCTEACTBUMN JUIsl OKPYKAIOIIEH Cpeibl;
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8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

chOPMUPOBAHHOCTh  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKU M OOLIECTBEHHOW MPAKTHKH, MOHMMAaHUE MAaTeMaTUYeCKOW HayKHu Kak c(epbl
YeJI0BeUEeCKON ACATCIbHOCTHU, DTAIIOB eé pa3sBUTUA U 3HAYUMOCTHU IJId pa3BUTHA HUBUJIW3AlUU,
OBIIAJICHHE SI3BIKOM MaTeMaTHKU U MaTEMaTHUeCKON KyJIbTYypOil KaK CpEICTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYHICCTBJIATH NPOCKTHYIO U UCCICAOBATCIBLCKYIO ACATCIBHOCTh HHANBUAYAJIbHO U

B TpYyIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

I[Ho3naBaTeIbHBbIE YHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jlornueckue neiicTBHUA:

BBISIBIIAT M XapaKTEpHU30BaTh CYIIECTBEHHBIE MPU3HAKA MaTeMaTHUYeCKUX OOBEKTOB,
MOHSTUM, OTHOIIEHUH MEXJIy TMOHATUAMHU, (GOPMYIUPOBATH  ONpEJCNeHUs TOHATUH,
YCTaHABIIMBATh CYIIECTBEHHBIM TPU3HAK KIACCH(UKAIMU, OCHOBAHHUS Ui OOOOIICHHS U
CpaBHEHHUSI, KpUTEPUHU TPOBOJIMMOTO aHAIN3a;

BOCIIPUHUMATh, (OPMYIUPOBATE M MPEOOPA3OBBIBATH CYKICHHS: YTBEPAWTEILHBIC |
OTpHIIaTeNIbHbIC, € AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE,

BBISIBIIATh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHUBOpEYHs B (pakTax,
TAHHBIX, HAOMIOACHUAX W  YTBEPXKICHHUSAX, TMpeanaratb KpUTEpPUH [ BBISIBICHHS
3aKOHOMEPHOCTEW W MPOTHUBOPEUHIL;

JIeNaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOUECHHH, YMO3aKIIFOYEHUM 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIBHO JI0KA3aTENbCTBA MAaTEMAaTUUYECKUX YTBEPXKICHUM (TIpsIMbIEe U
OT TPOTHBHOIO), BBICTPAMBATh AaPryMEHTALUIO, IMPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY>K/ICHUS U BBIBOJIBI;

BbIOMpaTh cmoco0 permieHuss ydeOHOW 3ajadM (CpaBHHUBAaTh HECKOJIBKO BapUaHTOB
pelieHusi, BBHIOMpATh HaWMOOIEe MOAXOMSIIMMN C Y4ETOM CaMOCTOSTEIBHO BBIJIEICHHBIX
KPUTEPHEB).

Ba3zoBble uccienoBarenbckue AelicTBUS:

HCIIONIb30BaTh BOIIPOCKHI KaK MCCIIEI0BATEIbCKUN MHCTPYMEHT MO3HAHUSI, ()OPMYITUPOBATH
BONPOCH], (UKCUPYIOIIME MPOTUBOpeuHre, MpolieMy, ycTaHABIMBAaTh HCKOMOE U JaHHOE,
(hopMUpOBaTH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3HIINIO, MHCHUE;

IPOBOJUTH  CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIEIOBAaHUE 10
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTW4YeCKOro OOBEKTa, SBJICHHS, IMPOIECCa, BBISBICHHUIO
3aBUCHUMOCTEH MeXIy 00BEKTaMU, SIBICHUSIMU, TIPOIIECCAMH;

CaMOCTOSTEILHO (POPMYITHPOBATE O0OOIICHHSI M BBIBOJBI TI0 Pe3yabTaTaM MPOBEAEHHOTO
HaOIIOICHUS], UCCIIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTh MOMYUYEHHBIX PE3YNIbTaTOB, BHIBOJIOB U
0000IIIEHU;

MPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOILECCA, a TAKKE BBIJABUTATh MPEANOI0KEHHUS O
€ro pa3BUTHU B HOBBIX YCIOBHUSX.

Pabora ¢ nngopmanmeii:

BBISIBJIATH JePUIUTH HHPOPMAILIUU, TaHHBIX, HEOOXOAMMBIX JJIsi OTBETA HA BOMPOC U JUIS
pelieHus 3a/1a4u;
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BbIOMpaTh MHGOPMALMIO W3 KMCTOYHMKOB  pa3jIM4YHBIX THUIIOB, AaHaJIU3UPOBATH,
CHCTEMAaTU3UPOBATh W HWHTEPIPETUPOBATh HHGOPMAIMIO PA3IUYHBIX BUIOB U (opm
IIPEICTaBIICHHUS],

CTPYKTYpUpOBaTh  MHPOpPMALMIO, TMPEICTaBIATH €€ B  pa3muyHbIX  (opmax,
WUTIOCTPUPOBATh I'padUueCcKy;

OLICHMBATh HAAGKHOCTH HHGOPMAIMM IO CAMOCTOATENFHO  C(HOPMYIHPOBAHHBIM
KPUTEPHUSM.

KoMmyHUKaTHBHBIE YHUBEpPCAJIbHbIE YueOHbI€ el cTBUS

Ooumenmne:

BOCIIPUHUMATh M (OPMYJIMPOBATH CYKJCHUS B COOTBETCTBHHM C YCJIOBHUSMHU U LEISIMHU
o0IIeHHs, SICHO, TOYHO, IPAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MHUCHMEHHBIX
TCKCTAX, HOaBaTb IMIOACHCHHUA 110 XOAYy PpCHICHUA 3adadyu, KOMMCHTHUPOBATH HOHy‘-IGHHBIﬁ
pe3ynbTar;

B XO7Ie OOCYXICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOW TEMBI, MPOOIEeMBI,
peliaeMoii 3a/layM, BBICKA3bIBATh HJEU, HAIlCJIEHHbIE HA MOUCK PEIICHHUS, COMOCTABISATh CBOU
CYXJCHHUS C CY)KICHUSMH JIPYTUX YYaCTHUKOB JMajora, oOHapy>KUBaTh pa3IMuMe U CXOJCTBO
MO3UIUH, B KOPPEKTHOH opMe PopMyTHUpOBaTh Pa3HOIIACHS, CBOM BO3PAKEHHUS,

OpCACTAaBIATEL PE3YJIbTAThl PCIICHHUA 3aJadd, SKCICPUMCHTA, HUCCIICAOBaHUWA, IIPOCKTA,
CaMOCTOSITENTLHO BBIOMpPATh (oOpMaT BBICTYIUICHHS C YY4€TOM 3a7ad Mpe3eHTAlud U
0COOEHHOCTEH ayTUTOPUH.

PeryasiTuBHble yHUBepcaAIbHbIE Y4eOHbIE JeiicTBUS

Camoopranm3anus:

COCTaBJIATh IUIAH, AITOPUTM pEUICHHS 3a7adyd, BBIOMPATh CIOCOO peIIeHHs] C Y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEHICHUI ¢ y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJILHbII MHTEJIEKT:

BJIQ/IETh HABBIKAMU TIO3HABATENHLHON pedieKCUH KaK OCO3HAHMs COBEPLIAEMBIX NEHCTBUI
U  MBICIUTENbHBIX TPOIECCOB, HX pe3yiabTaToOB, BIAAETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJISI IIPOLIECCa U Pe3yJibTaTa pelieHUs MATEMaTUYECKON 3a/1auu;

OPEIBUICTh TPYAHOCTH, KOTOpPHIE MOT'YT BO3HUKHYTHh NpPU PEIICHUU 3aJauyd, BHOCHUTD
KOPPEKTUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB, JAHHBIX, HAWJCHHBIX OMIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJibTaTa 1M U YCIOBHUSM, OOBSCHATH TPUYUHBI
JNOCTHKEHHSI WIIM HEJOCTIIKEHHUS PE3yNbTaTOB EATEIbHOCTH, HAaXOOUTh OLIMOKY, IaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBmecTHAasI 1eSATEIBHOCTD:

MOHMMAaTh W WCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOM W WMHAWBUAYATHHOU PabOThI TIPpHU
pemieHur y4eOHBIX 3ajady, NPUHUMATh IIeJlb COBMECTHOM JEATENBbHOCTH, IUIAHUPOBATh
OpraHU3alMI0 COBMECTHOM pabOTHI, pacmpenesaTh BHIABI paOOT, JOTOBApUBATHCS, O0CYXKIATh
MIPOIECC U Pe3yNbTaT padOoTh, 0000IIATh MHEHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (hopMmax paboThl (0OCYKIeHUS, OOMEH MHEHUH, «MO3TOBBIC
IITYPMB» W HHBIC), BBIIOIHATH CBOK YacTh PabOTHl M KOOPAMHHUPOBATH CBOW JCHCTBHS C
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IPYTUMHU WICHAMH KOMAaHJbI, OIEHHWBATh KAa4yeCTBO CBOETO BKJIaJa B OONIMH MPOIYKT IO
KpUTEpUsiM, CHOPMYINPOBAHHBIM YIYACTHUKAMHU B3aUMOICHCTBHUS.

HNPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca o0y4aroniuiicss HAy9IUTCS:

® CBOOOJTHO OINEPHPOBATH OCHOBHBIMHU TOHSATHUSMHU CTEPEOMETPHH IMPHU PEIICHUU 3a7ad |
MIPOBEJICHUH MaTeMaTHUYECKUX PACCYKICHUI;

® IPUMEHSTh AKCUOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX MPH PEIICHUU T€OMETPUYECKHUX
3ajay;

® KTaCCH(UITMUPOBATh B3aMMHOE PACIIONIOKEHUE TMPSMBIX B MPOCTPAHCTBE, TJIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

® CBOOOJTHO OIMEpPUPOBATh MOHSATUSIMHU, CBSI3AaHHBIMU C YTJIaMU B NPOCTPAHCTBE: MEXKAY
MPSIMBIMH B TIPOCTPAHCTBE, MEXY MPSMOUN U TUIOCKOCTHIO;

® CBOOOTHO OTMEepUPOBATH MOHIATUSIMHU, CBSI3aHHBIMU C MHOTOI'paHHUKAMU;

® CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (IIpU3Ma, MHpPaMHIA,
MIPSMOYTOJIBHBIN Tapajuienenure, Ky0);

e Ki1acCU(UIIMPOBATH MHOTOTPAHHHUKH, BRIOMPAasi OCHOBAHUS I KIIacCH (DUKALIUH;

® CBOOOJTHO OMEpUPOBATH MOHSITUSIMH, CBA3aHHBIMU C CEUYEHHEM MHOI'OIPAaHHUKOB
IIJIOCKOCTBIO;

® BBITIONTHATE MapajlieNbHOE, [EHTPAIbHOE M OPTOrOHAIBHOE MPOEKTHpPOBaHHE (UTYP Ha
MIJIOCKOCTb, BBITIOJHATH U300paKeHUs PUTYP HA ITOCKOCTH;

® CTPOUTH CEUYCHUS MHOTOIPAHHUKOB PA3IMYHBIMH METOJAMHU, BBITIOTHATH (BBIHOCHBIC)
IUIOCKHUE YEepTEKU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUJI CBEpXY, COOKY,
CHU3Y;

® BHIYKCIIATh  ITUIOIMIAQAM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (TMpU3Ma, MOHUPaMUIA),
TEOMETPUUYECKUX TEJ C MPUMEHEHHEM (POPMYIT;

® CBOOOJTHO OIEPHPOBATh TMOHSATUSMHU: CHUMMETPUS B MPOCTPAHCTBE, IICHTP, OCh H
MJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MIOCKOCTh CHMMETPUH (PUTYPHI;

® CBOOOIHO ONEPHUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpJMHATaM B
MIPOCTPAHCTBE;

® BBITIOJTHATHACHCTBUSIHA/IBEKTOPAMH;

epemiaTh 3aJa4d Ha JIOKAa3aTeIbCTBO MAaTeMaTHYECKUX OTHOIICHUH U HaXOXJEHUE
T€OMETPUYECKUX  BEIUYHH, TMPUMEHSS HM3BECTHbIE METOABI TpPU  PEUICHUU
MaTeMaTUYECKHUX 3a/1a4 TTOBBIIIEHHOTO U BEICOKOTO YPOBHS CJI0KHOCTH;

® IPUMEHSTh IPOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI NPU PEUICHUH CTEPEOMETPUUECKUX 3a]a4Y;

® 3BJICKATh, IPEOOPA3OBEIBATh M MHTEPIPETUPOBATH WH(OPMAITUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuYecKuX (purypax, mpeacTaBIeHHYIO Ha YePTEKaxX U PUCYHKAX;

® IPUMEHSATH MOTYYCHHbIEC 3HAHUSI HA MPAKTHKE: CPAaBHUBATh M aHAJIU3UPOBATh peajbHbIC
CUTYyalluM, TPUMEHITh U3YUYCHHbIC TIOHATHUS B TMPOLIECCE T[IOMCKA PEHICHUS
MaTeMaTH4ecKu cOpMyITUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh PeallbHbIE CUTYAI[UU
Ha S3bIKE TEOMETPHH, HCCIENOBAaTh IOCTPOCHHBIE MOJETU C HCHOJIb30BaHUEM
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reOMETPUYECKUX MOHSATUM M TeopeM, ammapara ainreOpbl, pelarh MNpPaKTUYeCKHe
3aJ1a4, CBSI3aHHbIE C HAXOKICHUEM I'€OMETPUUECKUX BEIUUNH;

® IMETh TPEJCTaBIICHUs 00 OCHOBHBIX JTallaX Pa3BUTHUS M€OMETPUU KaK COCTaBHOM YacTh
(¢byHIaMeHTa pa3BUTHS TEXHOIOTHH.

K xonmy 11 kjaacca o0ydaromuiicss HAyIUTCS

® CBOOOJTHO OIEPHPOBATH MOHATHSAMH, CBS3aHHBIMU C LUJIUHAPUYCCKON, KOHUYECKOU M
chepruyecKoii MOBEPXHOCTIMHU, O0BSICHATH CIIOCOOBI MOTYYECHHUS,

® OTICPUPOBATH TOHATUSMH, CBS3aHHBIMU C TEJaMH BpAIICHUS: HJIUHAPOM, KOHYCOM,
cdepoii u mapom;

® pacrio3HaBaTh Teja BpameHus (IUIMHAP, KOHYC, cdepa U map) U O0BSICHATH CIOCOOBI
TIOJTyYEHUS TEIl BPAILICHUS;

e KiiaccuUIUPOBATh B3AUMHOE PACIIONI0KEHUE CPEPhI U IITOCKOCTH;

® BHIYKCIIATh BEIUYMHBI AJIEMEHTOB MHOIOIPAaHHUKOB W Tel BpalleHUs, OObEMBI U
IJIOMIAIA TTOBEPXHOCTEH MHOTOTPAHHHUKOB M TN BPAIICHUS, T€OMETPUYECKHUX Tell C
puMeHeHneM hopMyIL;

® CBOOOJTHO OIEPUPOBATH MOHITHIMHE, CBS3aHHBIMH C KOMOWHAITUSMHU T BpAIICHUS H
MHOTOTPaHHHKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cepy M OMHCAHHBIN OKONO cdepsl,
cdepa, BIIMCaHHAs B MHOTOI'PaHHUK WJIH TEJIO BPAIlCHNUS,

® BEIYHCIISATh COOTHOIICHUS MEXIY IUIOMAIIMHU MOBEPXHOCTEH M 00bEMaMH TOJO0HBIX
Te;

e 300paXkaTh H3ydaeMble (UTYpPBI, BBIIONHATH (BBIHOCHBIC) TIUIOCKHE YEPTSKU U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (GUTYp: BUJl CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpalleHHUs,;

® I3BJICKATh, MHTEPIPETUPOBATH U MTPEOOPA30BHIBATH WH(OPMAITUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYeCcKuX (QUrypax, npeacTaBIeHHYIO0 Ha YepTEkKaxX U PUCYHKAX;

® CBOOOJTHO OTIEpUPOBAThH ITOHIATHEM BEKTOP B IIPOCTPAHCTBE;

® BBITIOJTHATHONIEPAIITIHAIBEKTOPAMH;

®33/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

epeliaTh TEOMETPUYCCKUE 3aJa4ydl  Ha BBIUHCICHHE YIJIOB MEXAYy MPAMBIMH |
IJIOCKOCTSIMHM, BBIYHMCIICHHE PACCTOSHUM OT TOYKH JI0 IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPANHATHOIO METO/A MPH PEIICHUH;

® CBOOOJTHO OTEpUPOBATH MOHSITHSIMH, CBSI3aHHBIMU C JIBW)XKCHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA ABUKCHUM;

® BBLITIOJIHATh M300paKEHUST MHOTOIPAaHHUKOB M TeJ BpallleHUs MpU MapauiebHOM
MepeHoce, MEHTPAITBHON CUMMETPUH, 3ePKATBHON CHUMMETPHUH, MPU MOBOPOTE BOKPYT
MPSIMOMA, peoOpa3oBaHus MTOT00HS;

® CTPOUTH CEUCHHUS MHOTOTPAHHUKOB M TEJI BPALICHUS: CCUSHUS IIIHHIPA (TTapaieTbHO U
MEPIEeHIUKYIIPHO OCH), CEUCHHs KOHYca (TMapallieibHble OCHOBAHHUIO U TIPOXOASIINE
yepes BEpIINHY), CEUCHHUSI 11apa;

® IICIIOJIb30BAaTh METOJbI TIOCTPOCHUS CEUYCHHI: METOJ CIIEJI0OB, METOJ] BHYTPCHHETO
MIPOEKTUPOBAHHUS, METO/] IEPEHOCA CEKYIIEH MIOCKOCTH;

® TOKA3bIBATBI'COMCTPUUCCKUCYTBCPIKACHU S
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® [I[PUMEHATh TIeOMEeTpUYeckHe (aKThl I peleHUs CTePeOMETPUUECKUX —3ajad,
MIPEANONIAraoIuX HECKOJIBKO IIArOB PEIICHMS, €CIM YCIOBHUS IIPUMEHEHUs 3aJaHbl B
SIBHOW U HesIBHOU (hopMme;

epemiaTh 3aJa4d Ha JIOKA3aTElIbCTBO MATEMAaTHYECKUX OTHOIIECHHM W HaXOXIACHHUE
F€OMETPUYECKUX BEIUYMH;

® IPUMEHATh MPOTrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPH
pELICHUHU CTEPEOMETPUYECKUX 3aaY;

® [IPUMEHATH IIOJIy4CHHBIC 3HAHUS HA IIPAKTUKE: CPABHUBATDH, AHAJIM3UPOBATH U OLIECHUBATh
pealIbHBIC CUTYallH, IPUMEHATh U3y4EHHBIC ITOHIATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE
MOMCKA pELIECHUs] MaTeMaTHYeCKH C(HOPMYIMPOBAHHONW IPOOJIEMBI, MOJEIHUPOBATH
peallbHBIE CUTyallud Ha S3BIKE T'€OMETPUHU, HCCIENOBaTh IIOCTPOCHHBIE MOIEIN C
MCTIOJNIb30BAaHUEM T'€OMETPUUYECKHX IMOHATHA M TEOpeM, ammapaTta anreOpbl, pemarb
IIPAKTUYECKHE 3a]1a4M, CBA3aHHbBIE C HAXOKICHUEM M€OMETPUYECKHUX BEIUYHH;

® IMETh IPEJCTaBJIEHUs 00 OCHOBHBIX 3TallaXx pa3BUTHUS M€OMETPUU KaK COCTaBHOM 4acTu
byHaamMeHTa pa3BUTHSI TEXHOIOTHIA.
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TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
KoauuecTBO 4acos DJIeKTPOHHbIE
Jl:;')ﬂ HaumeHoBaHue pa3iesioB M TeM NPOTrPaMMBbl Beero Kontpoabnble | Ilpaktuueckue | (UMppoBbIe)
paboThl padoThl o0pa3oBaTe/IbHbIE
pecypchl
IToBTOopenue. [Imannmerpus 4
BBenenue B ctepeoMeTpuio 13 1
B3anmnoe pacronoxeHue npsiMbIX B
npoctpaHcTBe. [lapaeTbHOCTh IPSIMBIX U 19 1
IUIOCKOCTEH B IPOCTPAHCTBE
[TeprieHAMKYISAPHOCTH MPSAMBIX U IIJIOCKOCTEN B 24 1
MIPOCTPAHCTBE
VYTIIBI ¥ paccTOSTHUSA 14
MHororpaHHUKH 10 1
BekTopsl B IpoCcTpaHCcTBE 13 1
HOBTO?GHHG, 00001IeHHEe U CHCTEMATHA3AIHS 5 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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11 KIIACC

13

KoanuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iaesioB U TeM
Ne n/m Kontpoabnbie | IpakTuyeckne | (un(ppoBbie)
MPOrpamMMbl Bcero
paGoThI padoThLI oOpa3oBaTe/ibHbIE
pecypcsl
1 [ToBTOpEHME, 0000IICHHE U 7 1
CHCTEMaTH3alus 3HaHUU
5 [ToTOpenue. Koopnunatsl u 15
BEKTOPHI B TIPOCTPAHCTBE
3 AHanuTuyeckas reoMeTpus 8 1
4 Tena BpameHus 34 2
5 O6BEM MHOrOrpaHHUKA 11 1
6 [Tnomaay moBEpXHOCTH U O0BEMBI 8 1
KPYIJIBIX TEJ
7 JIBrKeHus 4
g [ToBTOpEeHuE, 0600IICHHE U 15 1
cUCTeMaTu3alus 3HaHuH
OBIIEE KOJIMYECTBO YACOB I10 102 7 0
[TPOTPAMME
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MMPOBEPSEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIBHOM ITPOT' PAMMBI

10 KJIACC
Kon npo- .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI
BEpEMOro 0o0pa3oBaTe/IbHON MPOrpaMMBbI cpeHero 0o1mero 00pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBath MOHATUSIMU: TOUKA, PSAMasi, INTOCKOCTh
29 [IpuMeHsTh aKCHOMBI CTEPEOMETPHHU U CIISICTBUS M3 HUX TPHU PEIICHUH
' reOMETPHYECKHX 3a/1a4
73 OmnepupoBarh NOHATHAMHU: APALIEIBHOCTD U MEPIEHIUKYISIPHOCTD MPSMBIX U
' IJIOCKOCTEH
24 Knaccugunuposars B3auMHOE pacronoKXeHUe MPsIMBIX U TUNIOCKOCTEN B
' POCTPAHCTBE
OmnepupoBath MOHATUSAMH: IBYTPAHHBINA YroJ, TPaHH JBYIPAaHHOTO yria, pedpo
7.5 JBYTPAHHOI'O yTJla, IMHEWHBIA YTrOoJl IBYIPAHHOIO yIJa, FpajycHas Mepa
JIBYIPAHHOI' O yria
76 OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BBITYKIIBIA U HEBBITYKIIbIH
' MHOT'OI'paHHHK, JIEMEHTHI MHOTOT'PaHHHUKA, TPABHILHBI MHOTOTPaHHUK
27 PacrniozHaBaTh OCHOBHBIC BUIBI MHOTOTPaHHUKOB (TUpaMU/Ia, TIPU3Ma,
' IPSIMOYTOJIBHBIN MapaJenenumnes, Kyo)
KnaccuguupoBars MHOTOrpaHHUKH, BEIOMpPAasi OCHOBAHUS ISl KIIaCCH(PHUKALIUN
7.8 (BBIYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH, IPaBUIIbHBIE MHOT OTPaHHUKH, TIPSMBbIE
¥ HaKJIOHHBIE TIPU3MBI, TIapaJlIeIICTTHITC b )
7.9 OmnepupoBaTh MOHATHSIMH: CEKYILAs TNIOCKOCTh, CEUEHUE MHOT'OTPaHHIKOB
210 OOBACHATH MPUHLIUIIBI TIOCTPOCHUS CEYCHUH MHOTOT PAHHUKOB, HCITOIB3YsI METOT
' CIIeI0B
CTpouThb ceueHUs] MHOTOTPAaHHUKOB METOJIOM CJIEZIOB, BBIIIOIHATH (BBIHOCHBIE)
7.11 TUIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY,
CHH3Y
Pemrate 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUAX BETMIMH IO 00pa3iam it
ITOpUTMaM, IPUMEHSS U3BECTHBIC aHATUTHYECKHE METOBI P PEILICHUH
7.12 CTaHJAPTHBIX MAaTEMaTUYECKUX 3aJ1a4 Ha BHIYMCIIEHUE PACCTOSIHUNA MEXTY ABYMS
TOYKAMH, OT TOYKH JIO MPSIMOH, OT TOYKUIO TUIOCKOCTH, MEX/TY CKPEITHBAIOIIIUMUCS
IPSMBIMA
7.13 Pemrarte 3a1aun Ha HAXOXKAEHUE TEOMETPUUECKUX BEJIMYMH MO 00paslam Uitk
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aJIropuT™MaM, IPUMEHS U3BECTHBIC aHATUTUYECKUE METOBI IIPU PELICHUU
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a7ja4 HAa BBIYMCIICHUE YIIIOB MEXKY
CKPELIMBAIOIIMMUCS IIPSIMBIMU, MEKY IPSIMOU U IIJIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMH, IBYIPAHHBIX YIJIOB

BoraucnsaTe 00bEMBI U MIJIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (ITpHU3Ma,

7.14 NUpaMuja) ¢ IpUMEeHEeHuEeM (GOpMYJl, BBIYUCIIATH COOTHOIIEHUS MEX1Y ILIOIIASIMU
HOBEPXHOCTEH, 00bEMaMH MOAOOHBIX MHOTI'OI'PAHHUKOB
215 OnepupoBaTh NOHATUSAMH: CAMMETPHSI B TPOCTPAHCTBE, LIEHTP, OCh U IIIOCKOCTh
' CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYpHI
W3BnekaTs, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HH(POPMALIHIO O
7.16 IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, IPEICTABICHHYIO Ha UEPTEXKaxX U
pUCYHKaX
[TpumMeHsTH reomeTprueckue GpaxThl U PeIIeHHs] CTePEOMETPUYECKHX 3a/1a4,
7.17 IPENOAaralolX HECKOIBKO 1aroB PELIeHUs, €CIIM YCIOBHSI IPUMEHEHHS 3aJaHbl
B sIBHOU (popme
718 [IpuMeHATH mpoCTeiIIKe MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUH CTEPEOMETPHUUECKUX 3a]1au
219 [TpuBOAUTE MpUMEPHI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HHU,
' pacro3HaBaTh NPOSIBIEHUE 3aKOHOB FT€OMETPUH B HCKYCCTBE
[TpuMeHATH MOTydeHHbIE 3HaHUS HAa IPAKTUKE: aHATU3UPOBATh PealbHbIE CUTYalluU
¥ TIPUMEHSATH U3yYECHHBIC TIOHSATHS B IPOIECCE TTONCKA PEIICHUST MATEMaTHYEeCKH
290 chopMynupoBaHHON MPOOIEMBI, MOJEINPOBATh PEaIbHBIE CUTYAIllUU Ha S3bIKE
' reOMETPHH, UCCIIEI0BATh OCTPOCHHbIE MOJIENIN C UCIIOIb30BAHUEM
reOMETPHUECKUX OHATHI U TEOpEM, armapara ajareOpsl, pemarb IpakTHIeCKue
3aJ]aui, CBA3aHHBIEC C HAXOX/IEHHUEM T'€OMETPHUUECKUX BETHUUH
11 KJIACC
Koa mpo- .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
BepseMoro o0pa3oBaTe/IbHON NPOrpaMMbl CpeiHero o01ero o0pasoBaHus
pe3yJabrarta
6 ['eomerpust
OnepupoBaTh NOHATUAMU: LUIMHIPUYECKAsk IOBEPXHOCTh, 00pa3yrolye
6.1 WINHAPUYECKONW TOBEPXHOCTH, IWJIMHJP, KOHUYECKask TOBEPXHOCTh, 00pa3yromue
KOHUYECKOH MOBEPXHOCTH, KOHYC, cepuyecKas TOBEpXHOCTh
6.2 PacniosnaBath Tena BpamieHus (LMIUHAP, KOHYC, chepa U map)
6.3 OOBACHATH cIOCOOBI MOTYYEHUS TeJl BPALLCHUS
6.4 KnaccugunupoBars B3auMHOE pacnoiokeHne cepbl U IIOCKOCTH
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OHCpI/IpOBaTB IIOHATHUAMMU : mapOBOﬁ CCIrMCHT, OCHOBaHHUC CCTMCHTA, BBICOTA

6.5 CErMEeHTa, IapOBOIl CII0M, OCHOBAHHUE IIaPOBOI0 CJIOSA, BBICOTA IIAPOBOT'O CJIOS,
LIapOBOM CEKTOP
6.6 Boeraucnsate 00bEMBI U TLTOMIAAH TOBEPXHOCTEH TN BPAIICHHS], TEOMETPUUECKUX
' TeJI C IPUMEHEHUEM (hopMyIT
6.7 OnepupoBaTh NOHATUSAMH: MHOTOTPaHHUK, BIIMCAaHHBIN B cpepy U ONMMCaHHBIN
' okoJio cdepsl, chepa, BIUCaHHAS] B MHOTOTPAHHUK WJIH TEJIO BpaIlEHUS
6.8 BoruncnsaTe COOTHOIIEHHS MEKAY TUIOMIAAIMU TOBEPXHOCTEN 1 00bEMaMu
' OJ00HBIX TEJI
6.9 N3o0paxkaTh n3ydaemble GUTYpHI OT PYKU U C TPUMEHEHHEM IPOCTBIX YePTEKHBIX
' UHCTPYMEHTOB
6.10 BbINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEXU U3 PUCYHKOB POCTHIX 00bEMHBIX
' buryp: BUI cBEpxy, COOKY, CHU3Y; CTPOUThH CEUEHHUSI TEJ BPALICHHS
W3Bnekarb, MHTEPIPETUPOBATH U IPEOOPA30BHIBATH HHPOPMALIHIO O
6.11 IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX, IPEICTABICHHYIO Ha YePTEKaxX U
pPHCYHKax
[IpumensTh reomerprueckue GaxThl U peIIeHHs] CTepeOMETPUYECKHX 3a/1a4,
6.12 IPEIOoaraouX HECKOIbKO I1aroB PEIIeHNUs, €CIIU YCIOBHS IPUMEHEHHS 3a1aHbl
B SIBHOU (opme
6.13 OnepupoBatrh MOHATHEM: BEKTOP B IIPOCTPAHCTBE
6.14 BbInonHATh AelCTBUS CIIOKEHHSI BEKTOPOB, BHIYMTAHMSI BEKTOPOB U YMHOKEHUS
' BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHU 00JIaAAI0T
6.15 [IpuMeHsATH NpaBUIIO Napajiesienunea Npyu cI0KEHUH BEKTOPOB
OnepupoBaTh NOHATUSAMMU: JIEKapTOBBI KOOPMHATHI B TPOCTPAHCTBE, BEKTOD,
6.16 MOJ1yJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YT OJI MEXKAY
' BEKTOPAMH, CKaJSIPHOE IPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHbIE
BEKTOPBI
Haxoautb cyMMy BEKTOPOB M IIPOU3BEJICHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
6.17 BEKTOPAMH, CKaISIPHOE MPOU3BEACHHE, PACKIIaIbIBATh BEKTOP 10 IBYM
HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3aaBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKApPTOBOM CHCTEME KOOPAUHAT
6.19 Pemats npocreiinne reoMeTpuuecKre 3aja4l Ha IPUMEHEHNE BEKTOPHO-
' KOOPJIMHATHOT'O METO/A
Pemiath 3a1aun Ha J0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOILIEHUH M HaXOXKICHHUE
6.20 reOMEeTPUUYECKUX BEJIMYMH 110 00pa3liaM Wil alropuTMaMm, IPUMEHSS U3BECTHbBIE
METO/Ibl IPU PEIICHNUHU CTaHAAPTHBIX MaTEMaTUUECKHUX 3a]1a4
6.21 [IpuMeHATH mpoCTEMIINE IPOrPAMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTCMEI ITPU PCHICHUHN CTCPCOMETPUICCKUX 3a1aY
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HpI/IBOI[I/ITB NpUMEPLI MATEMATHICCKUX SaKOHOMepHOCTeﬁ B IIPHUPOAC U )KU3HU,

6.2 pacrno3HaBaTh MPOSBIIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpumeHsTh MoNydYeHHbIE 3HAaHUS Ha MTPaKTUKE: aHAJIM3UPOBATh pEaJIbHbIE CUTYallUH
Y IIPUMEHATH U3YUEHHBIE IOHSTHS B IIPOLIECCE TIOUCKA PEIIEHUS MaTEMaTHUECKU
6.23 copMynupoBaHHON MPOOIEMBI, MOJEINPOBATh PEAIbHbIE CUTYAllUU HA S3bIKE

re€OMETPHH, UCCIIEI0BATh TOCTPOCHHBIE MOJIENIN C UCIIOIb30BAHUEM
reOMETPUUECKUX MOHATHI U TeOpeM, arnapara aireOpsl, peraTh NpaKTHIYeCKUue
3aJjaui, CBA3aHHBIE C HAXOX/IEHUEM I'€OMETPUUECKUX BETUUUH
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INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

7

I'eomerpus

7.1

OcHoBHbIE TIOHATHUS cTepeoMeTpuu. Touka, psimasi, INIOCKOCTh, TPOcTpaHCTBO. [ToHsTHE
00 aKCMOMaTUYECKOM IOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH U CIIECTBUS
U3 HUX

7.2

B3anMHoe pacnonokeHue MpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapalIeIbHbIE U
CKpeluBarouecs npsMble. [lapannenbHOCTh NPSIMBIX U IUIOCKOCTEN B MPOCTPAHCTBE:
HapajuleJIbHbIE IPSIMbIE B IIPOCTPAHCTBE, MAPAILIEIBHOCTD TPEX MPSAMBIX, HapalIEIbHOCTh
MPSIMOM U TNIOCKOCTH. Y TJIBICCOHAIIPABIECHHBIMU CTOPOHAMM, YI'OJI MKy IPSMBIMU B
npocTtpadcTBe. [lapannenbHOCTh MIOCKOCTEN : TapalieabHbIe IIIOCKOCTH, CBOMCTBA
napaieNnbHbIX 1mockocteil. [IpocTeiinie mpocTpaHCTBeHHbIE (UTYPHI HA TIIOCKOCTHU
TeTpas’p, KyO, mapasuienenurne, IoCTPOeHUE ceueHU

7.3

ITepneHIMKyIAPHOCTD NPSIMOM U TUIOCKOCTH: IEPIEHANUKYIISIPHBIE ITPSIMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPaUIEIbHbIE U EPIEHANKYJIIPHBIE K IIJIOCKOCTH, ITPU3HAK
NEPHEHIUKYJIIPHOCTH IPSIMOU U INIOCKOCTH, TEOPEMA O NPSMOM NEPIEHAUKYIISIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXAY IMPSAMOH U INIOCKOCTBIO, ABYTPAHHBIN

YT OJ1, IMHEWHBIN YroJl IBYTPAHHOrO yria. llepnenauKkyisp u HakJIOHHBIE: pACCTOSTHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSMOM 10 TUIOCKOCTH, POEKIHs (PUrypsl Ha
IUIOCKOCTb. [lepneHInKyIsIpHOCTD IIJIOCKOCTEN : MPU3HAK MEPIEHANKYIIPHOCTH IBYX
mrockocreid. TeopeMa o TpEX nmeprneH IUKyJsipax

7.4

IToHsATHE MHOTOI'paHHMKA, OCHOBHBIE JJIEMEHTHI MHOI'OIPAHHUKA, BBIITYKJIBIE U
HEBBIITYKJIbIE MHOI'OIPAHHUKH, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yronsHas npusma,
I'paHy ¥ OCHOBAHUS NMPU3MBI, IIpsiMasi U HAKJIIOHHAsI IPU3MBbI, OOKOBas U MOJIHAs
ITOBEPXHOCTh NIpU3MBL. [lapamnenenunesn, npsAMOyroabHbIN NapajuIesIeUIe] U €ro
cBoiicTBa. [Tupamupaa: N-yrompHast nupaMua, TpaHU U OCHOBAHUE MMUPaMU/bI, OOKOBas U
II0JIHAs TIOBEPXHOCTh MUPAMUABL, IPABUIIbHAS U YCEUEHHAS NUPAMUA. DJIEMEHTBI IPU3MBI
1 nupamusl. [IpaBuiIbHBIE MHOTOTPaHHUKH: IIOHATHE IPABUJIBHOTO MHOIOTPaHHUKA,
[IpaBUJIbHAA [IPU3Ma U NIPABUIIbHAS IMPAMHU/JIA, [IPABWIIbHAS TPEYTOJIbHAS IUpaMUIA U
IpaBUJIBHBIN TeTpasap, KyO. [IpeacraBnenue o npaBUIIbHBIX MHOTOIPaHHUKAX: OKTA3/Ip,
nojieKkasip u ukocadapyrue CeueHus: NpU3Mbl U TUPaMUIbI

7.5

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUYKH, MPAMOI1, MJIOCKOCTH.
DeMEHTBI CUMMETPUU B IUPaMUJax, apauieienuienax, IpaBUIbHbIX MHOIOTpaHHUKAX

7.6

Brruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&0pa, TuaroHaiu, yrisl. [nomans 60koBoit
MTOBEPXHOCTHU U MOJIHOM MOBEPXHOCTH MPSIMOM MPU3MBI, TUIOLAlb OCHOBAaHUH, TEOPEMA O
OOKOBOM MTOBEPXHOCTHU MPSAMOM Tpu3MbI. [L1omaas 00KOBOI OBEPXHOCTH M TTIOBEPXHOCTH
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NpaBUWJILHON MUPaMHJIBL, TEOpEMa O IUIOIAAN yceu€HHOoW nupamuabl. [lonsTue 06 o0béme.
O0bEM UpamMu/ibl, TPU3MBI

[Tono6HbIe Tena B npocTpaHcTBe. COOTHOLIEHUS MEXKIY IIJIOLIAAIMU TOBEPXHOCTEH,

7.7 .
00bEMaMK MOTOOHBIX TET
11 KIIACC
Kon | IIposepsieMblii 3J1eMEHT COACPKAHUS
6 I'eomerpus
HunmuHaapudeckas TOBEPXHOCTh, 00pa3yIoUIHe MINHAPHIECKON MOBEPXHOCTH, OCh
6.1 HUIMHIPUYECKON moBepxHocTU. L{unuHap: ocHOBaHUs 1 OOKOBast MOBEPXHOCTb,
oOpa3syromas U oCh, TUIONIa b OOKOBOH M TIOJHOM TTOBEPXHOCTH
Konunueckast moBepxHocTh, 00pa3yromine KOHHYeCKOM MOBEPXHOCTH, OCh U BEpIINHA
6.2 KOHUYeCKO# moBepxHocTH. KOHYC: OCHOBaHUE 1 BepIIMHA, 00pa3yromas 1 0Ch, IUIOMAIb
' OOKOBOH M MOJTHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolIye U BbICOTA, OCHOBAHUS
1 OOKOBasi TOBEPXHOCTh
6.3 Cdepa u map: ueHTp, paguyc, Juamerp, miIomaib noBepxHoctu chepsl. Bzaumuoe
pacrionoxkenue cepbl U TNIOCKOCTH, KacaTelbHasl IIIOCKOCTh K cdepe, IIomas chepb
6.4 | M3oOpaxxeHue Te BpalleHHs HA IMIIOCKOCTU. Pa3BépTka MIIMHIpA U KOHYCa
6.5 KomOunammu ten BpamieHus 1 MHOrOrpaHHUKOB. M HOTOrpaHHMK, ONMCAHHBIN OKOJIO
' cdepsl, chepa, BOuCaHHAS B MHOTOT'PaHHUK, WU TEJIO BPAILICHHS
[onstre 06 06vEMe. OcHOBHBIE CBOMCTBA 00bEMOB Te. Teopema 00 00bEMe
6.6 MPSIMOYTOJILHOTO TTapajuiesienuiiesia u cienctsus u3 He€. O0bEM IMIMHIIpa, KOHYCA.
O06wEéM mapa u rwiomanb chepol
6.7 [TomoGubIe Tena B mpocTpancTBe. COOTHOMIEHHS MEX/Y IIJI0MIAIMH TOBEPXHOCTEH,
' 00BEMaMU ITOT00HBIX TEIT
6.8 Ceuenus nunuHApa (MapajjieabHo U MEePIEeHAUKYISIPHO OCH), CEUEHUST KOHYyCca
' (mapanenbHOE OCHOBaHHIO M MPOXOJIAIIEE Yepe3 BEPILINHY), CEUEHUS 11apa
Bekrtop Ha mimockoctd v B TpocTpaHcTBe. CII0KEHUE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHUE
6.9 BEKTOpa Ha 4ucio. PaznoxkeHne BeKTopa 1o Tp€M HEKOMIUIaHAPHBIM BekTopaM. [IpaBuio
' napajuienenunena. Pemenune 3agad, CBA3aHHbBIX ¢ IPUMEHEHUEM MPaBUII IEHCTBUM C
BEKTOpaMu
[IpsamoyrosbHas cuctemMa KoopauHat B mpoctpancTtBe. Koopaunatel BekTopa. [Ipocreiime
6.10 | 334@TH B KOODIHHATAX. VYron mexay Bekropamu. CKalsipHOE TPOU3BEACHUE BEKTOPOB.
' Brruucnenue yrios Mex1y NpsMbIMHA U TIIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METON
IIPU PEIIEHUN F€OMETPUYECKUX 3aa4
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ITPOBEPSEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM IMPOT'PAMMBI CPEJHEI'O
OBHIEI'O OBPA3OBAHUA

Kox npo-
BepsieMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHUS K MPEAMETHBIM Pe3yJbTATAM OCBOEHUSI
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMbl cCpeHero o06uero oopa3oBaHusA

Branenue metosamu JOKa3aTeabCTB, AITOPUTMAMU PEIICHHS 33/1a4; yMEHHE
(bopMyIIMpOBaTh U OTIEPHPOBATH TOHSATHSIMH: ONPENIEICHNE, aKCHOMa, TEOpEMa,
CIJIEZICTBUE, CBOIMCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCHIBLHBIE ()OPMYIUPOBKH;
NPUMEHSATH UX; yMEHHE (POpMyTHpPOBATH OOPAaTHOE U MPOTHBOIIOIOKHOE
YTBEPIKJICHHUE, TIPUBOIUTH IPUMEPHI B KOHTPIPUMEPHI, UCIIOIH30BATh METO/T
MaTeMaTHYeCKOW MHAYKIIMH; TPOBOIUTH JJOKa3aTeIbHbIC PACCYKJICHHS MIPH
pELIeHUH 33/1a4, OLICHUBATH JIOTHYECKYIO IPAaBIIIBHOCTh PACCYKICHNUH; YMEHUE
OIIEPHUPOBATH MOHATHIMHU : MHO)KECTBO, TTOJIMHOKECTBO, OTIEPAINU HaJl
MHOKECTBaMH; YMEHHE UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jjis
OIMCaHMsI PeabHBIX MTPOIECCOB U SBJICHUI M NIPU PEIICHNH 3a]1a4, B TOM YHCJIE U3
JPYruX y4eOHBIX MPEJMETOB; YMEHUE ONEPUPOBATH MOHITUAMU: Tpad, CBAZHBINA
rpad, epeBo, UK, Tpad Ha INIOCKOCTH; YMEHHE 3a7aBaTh M OMHUCHIBATH I'padbl
Pa3IMYHBIMH CIIOCOOAMHU; UCTIONB30BATh Ipadbl IPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUAMU: HaTypaJIbHOE YHUCIIO, LIETI0€ YUCIIO, CTETEHB C
LIeJIBIM TT0Ka3aTeeM, KOpEeHb HaTypallbHOW CTENeHH, CTENEHb C palliOHATbHBIM
MOKa3aTeseM, CTENEHb C ICHCTBUTEIbHBIM ITOKa3aTeseM, JorapuM Jucia, CHHYC,
KOCHHYC U TaHT'€HC MPOU3BOIBHOI0 YUCIIA, OCTATOK 110 MOAYJIO, PalluOHAIbHOE
YHCII0, UPPALMOHATILHOE YHMCII0, MHOXKECTBA HAaTypaIbHbBIX, LIEJbIX,
palOHATIbHBIX, ICHCTBUTEIBHBIX YHCEI; YMEHUE UCIIOIb30BATh MPU3HAKU
JeTMMOCTH, HAaUMEHBIINN OOLIUI IeNnTeNb 1 HauMeHbIlee o011ee KpaTHoe,
anroput™ EBKina npu pemieHuu 3aga4; 3HaKOMCTBO C Pa3IuYHbIMU
MO3ULIMOHHBIMU CHCTEMaMHU CUUCIICHUS; YMEHHE BHIMOIHATH BRIYHCICHNE
3HA4YEeHUH U MpeoOpa3oBaHuUs BBIPAKECHUN CO CTENEHSAMH U Jorapudmamu,
npeodpazoBaHus APOOHO-pallMOHATIBHBIX BRIPAXKEHUI; YMEHHE OIEpUPOBATH
HOHATHSMMU: TIOCIIEI0BATEIBHOCTD, apu(MeTHYEeCKast POrPeccus,
reoMeTpHuecKas nporpeccusi, 0eCKOHeuHO yObIBao1as reoMeTpudeckas
IIporpeccusi; yMeHue 3a7aBaTh 0CIEe10BATENBHOCTH, B TOM YHCIIE C IOMOILBIO
PEKYpPEHTHBIX (OPMYIT; YMEHUE ONEPUPOBATH MOHATHIMU: KOMIIJIEKCHOE YHUCIIO,
CONPsKEHHBIE KOMIUIEKCHBIE YHCIIA, MOYJIb U apI'yMEHT KOMIUIEKCHOT O YHca,
(dopMa 3anMCH KOMILJIEKCHBIX YHceN (FeOMETpUUecKasi, TPUTOHOMETpUYECKast U
anreOpandeckas); yMeTh IPOU3BOAUTE apU(PMETHUECKUE TEHCTBUS C
KOMILJICKCHBIMH YUCJIAMH; TPUBOJUTH IPUMEPbI HCIOIb30BAHNS KOMITJIEKCHBIX
YHCell; OIepUPOBATh MOHATUAMU: MaTpulia 2x2 u 3x3, onpeAenuTeb MaTPULIbI,
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r GOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPEACIINTCIIA

VYMeHue onepupoBaTh NOHATHIMU: PallUOHAIbHBIE, UPPALlMOHAJIBHBIE,
MOKa3aTeNIbHbIE, CTENIEHHBIE, JIOrapu(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHCHHA U HCPABCHCTBA, UX CUCTCMbI; YMCHUC OIICPUPOBATH MMOHATHAMMU:
TOXAECTBO, TOXKIECTBEHHOE ITpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YpaBHEHUH U HEPABEHCTB, PABHOCWJILHOCTh YPABHEHU I, HEPABEHCTB U CUCTEM;
YMCHUC pCIIaTh YPaBHCHUA, HCPABCHCTBA U CUCTCMBI C ITIOMOLIBIO PA3JIMYHBIX
IPUEMOB; pelIaTh YpaBHEHUS, HEPABEHCTBA M CUCTEMBI C TapaMeTPOM; IPUMEHSTh
YpaBHCHH:, HCPABECHCTBA, UX CUCTCMBI JJIS PpCHICHUA MATEMAaTHYCCKUX 3a1a4 U
3a7a4 U3 pa3IMuHbIX 00JacTell HAyKu M peabHON KU3HU

YMeHue onepupoBaTh NOHATHAMU: GYHKLIUA, YETHOCTD (PYHKIIMH, TIEPUOJUUYHOCTh
(G YHKIHMH, OTpaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH (DYHKIIUU, IKCTPEMYM
byHKIIMK, HauOOJbIIIee U HAUMEHbIIee 3HaUYeHUs (PYHKIIMN Ha TTPOMEKYTKE,
HenpepbIBHas (YHKINSA, aCHMOTOTHI Tpaduka QYHKIUH, IepBas U BTOpas
MPOU3BOAHAS (PYHKIIMH, TEOMETPUIECKUIN 1 PU3NIECKHI CMBICT TIPOU3BOAHOM,
nepBooOpa3Hasi, ornpeAeIEHHbBI HHTETPaJl; YMEHHE HAXOIUTh aCHMIITOTHI
rpaduka GyHKIUU; YMEHHE BBIYUCIIATH IPOU3BOHBIE CYMMBI, IPOU3BEACHHUS,
YAaCTHOTO U KOMIO3UIIMHU (YHKIIHMI, HAXOAUTh YpaBHEHHE KacaTelIbHON K rpaduKy
GyHKIIMY; YMEHHE HAXOIUTh TPOMU3BOIHBIC DIIEMEHTAPHBIX (DYHKINN; yMEHHE
UCIIOJIb30BaTh MPOU3BOAHYIO ISl UCCIIEJOBaHUS (PYHKUUH, HAXOAUTh
HauOOJNbIINE U HAUMEHbIINE 3HaueHus1 (QYHKIIUI; CTPOUTD Ipad)KH MHOTOUJICHOB
C MCIOJIb30BaHUEM aIapara MaTeMaTUYeCKOro aHalln3a; IPUMEHSTh
MPOM3BOJHYIO ISl HAXOXKACHUS HAWITYYIIETO PEIIEHUs B IPUKIAHBIX, B TOM
YHCIIe COLUATbHO-DPKOHOMUYECKUX U (PU3MYECKUX 3a7a4axX; HaXOJUTh IIOMATN U
00BEMBI (QUTYp C TIOMOIIBIO HHTErPaIa; IPUBOIUTH IPUMEPBI MATEMAaTHIECKOTO
MOJICTUPOBAHMSI ¢ IOMOLIbIO MU HepeHInaTBbHBIX YpaBHEHHH

YMeHue onepupoBaTh NOHATHAMU: rpaguk GyHKIUN, oOpaTHas yHKIuS,
KOMIO3ULMS QYHKIUH, TMHEHHAs QYHKIMS, KBaJpaTU4yHas QyHKLNA,
panuoHaibHasi QyHKIMS, CTeNeHHAas! PYHKIHSI, TPUTOHOMETPUYECKUE (PYHKIIUH,
oOpaTHbIE TPUTOHOMETPHYECKUE (PYHKIIMH, TOKa3aTeIbHas 1 JiorapupMuueckas
(GYHKLIMU; YMEHHUE CTPOUTH TpapUKK U3Y4EeHHBIX (DYHKIUI, BBITOIHATh
npeodpa3zoBanus rpadukoB (YHKIUH, HCIIOIB30BATh TPAGHUKH IS H3ydCHUS
MIPOIIECCOB U 3aBUCHUMOCTEH, MPU PEIICHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB
¥ 3a/1a4 U3 pealbHOH KU3HU; BeIpakaTh (HOpMyIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; MCTIONIb30BATh CBOMCTBA M IpadKu (GYHKIUN IS pEIIeHUS
ypaBHEHMI, HEPABEHCTB U 33/1a4 C MapaMeTpaMu; H300paXkaTb Ha KOOPIMHATHON
IUIOCKOCTH MHOKECTBA PELICHUH ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTtb TCKCTOBBLIC 3a1a41 PA3HbIX THIIOB (B TOM YHCJIC Ha ITPOLCHTEI,
J0JIU U 94aCTH, Ha ABH)KXCHHUC, pa60Ty, CTOUMOCTDb TOBApOB U YCJIYT', HAJIOI'H,

3aauu U3 00JIaCTH yIpaBJICHHUS TUYHBIMU U CEMEHHBIMH (pUHAHCAMN);
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COCTABJIATH BBIPAKEHUS, YPABHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO
3alauM, UCCIIEA0BaTh [10Jy4EHHOE PEIICHUE U OLEHUBATh [IPABI0N10100HOCTh
pE3yNIbTATOB; YMEHHUE MOJEIUPOBATh PEAIbHbIE CUTYAllMH HA A3bIKE MATEMaTHKH;
COCTABJIATH BBIPAKEHUs, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO
3a[]a4, UCCIIEJOBATh TOCTPOCHHBIE MOJIEIIN C HCIIONB30BAHUEM allllapara
areOpbl, HHTEPIPETUPOBATH OTYYCHHBIH pe3ysIbTatT

YMeHue onepupoBaTh MOHATUAMU: CpeHee apupMETHUECKOe, MEHaHa,
HauOoJbIlIee U HAUMEHbLIIee 3HaUeHUs, pa3Max, IUCIepCHsl, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO HA0Opa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATH
UH(OPMAIUIO, IPEICTABICHHYIO B TaONMIaX, Ha JUarpaMMmax, rpadukax,
OTPaXKAIOIIYI0 CBOICTBA peabHBIX MPOLECCOB U SBICHUI; IPECTABIATh
MH(POPMAITUIO C TOMOIIBIO TAaOJIHII U IUATpaMM; UCCIICAOBATh CTATHCTHIECKUE
JTAHHBIE, B TOM YHUCJIE C TPUMEHEHHEM IpapHUECKIX METOAOB U 3JIEKTPOHHBIX
CpEeACTB; TpaMuecKy HCCIIEeI0BATh COBMECTHbBIE HAOIIOICHUS C IOMOILBIO
JMarpaMM pacCEeMBAaHMS U JIMHEHHOW perpeccun

YMeHue onepupoBarh MOHATUSAMU: CIIy4allHbIM OMBIT U ClydaiiHOE COObITHE,
BEPOSITHOCTD CIIy4aifHOI'O COOBITHS; YMEHUE BBIYUCIISATH BEPOSATHOCTh C
UCIIOJIb30BaHUEM I'paMueCKUX METO0B; IPUMEHATh (POPMYJIbI CIIOKEHUS U
YMHOXEHUS BEpOsITHOCTEH, PopMyiTy MOJIHOM BeposiTHOCTH, popmyny bepryiu,
KOMOMHATOpHBIE (haKThl M POPMYIIBI; OLICHUBATH BEPOATHOCTH pEaTbHBIX
COOBITHI; yMEHUE ONEpUPOBATh MOHATUAMU: ClydaiiHas BEIUUUHA,
pacnpezesneHrne BeposTHOCTEN, MaTEMaTHYECKOE OXKHUJIaHUE, TUCTIEPCUs U
CTaHJAPTHOE OTKJIOHEHHE CIy4aifHON BeMTUYMHBI, (DYHKIIMH pacTpeaeNICHUs U
IUIOTHOCTH PAaBHOMEPHOTO, MI0KA3aTEIBHOT0 U HOPMAJILHOT'O PacIpeeIICHU;
YMEHHE HCII0JIb30BaTh CBOMCTBA U3yUEHHBIX pACHpE/IeIeHU /Ui peleHus 3a1ay;
3HAKOMCTBO C ITOHATUSAMH: 3aKOH OOJIBIIMX YUCEIl, METOJIbI BEIOOPOUYHBIX
UCCIIEIOBaHUN; yMEHHUE TPUBOAUTH IIPUMEPHI MIPOSABIECHUS 3aKOHA OOJBIINX YHUCEIT
B [IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE ONEPUPOBATH MOHITHIMHU:
coYeTaHue, NePEeCTaHOBKa, YUCIIO COUYETAHUMN, YUCIIO TEPECTAaHOBOK; OMHOM
HeroToHa; yMeHHE NIpUMEHSTh KOMOUHATOPHBIE (DAKTHI U PACCYKIAECHUS JUIS
pelIeHus 3a/1a4; OLEHUBATh BEPOSTHOCTU PEaIbHBIX COOBITUI; COCTABIATh
BEPOSATHOCTHYIO MOJIENb U HHTEPIPETUPOBATH MOITYUYEHHBIN PE3YIbTAT

YMeHue oneprupoBarh NOHATUSAMU: TOUKA, NIPsIMas, INIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA yIJia, INIOCKUW YT O, IBYTPaHHBIA YTOJI, TPEXTPAHHBIN
YroJl, CKpeIIMBAIOIIUECS IPSIMbIE, TapaJlIeIbHOCTD U MEPIEHAUKYISIPHOCTD
MPSIMBIX U MIJIOCKOCTEH, YTOl MEXAY IPSMBIMH, YT'OJl MEXAY MPSMON 1
IIJIOCKOCTBIO, YIOJl MEXKIY MIIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU J10 TNIOCKOCTH,
paccTosHUE MEXy MPSIMBIMU, PACCTOSIHUE MEXAY TIIOCKOCTSIMH; YMEHUE
UCIIOJIb30BaTh MPH PELICHUM 33J1a4 U3yYeHHbIE (DAKThI U TEOPEMBI TUTAHUMETPHH;
YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPa; CTPOUTH
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MAaTeMaTUYCCKUEC MOJC/IN C TIOMOLIbIO TCOMETPUICCKHUX MOHITUH U BCJINYHH,
peuiaTh CBA3AHHBLIC C HUMH ITPAKTUYCCKUC 3aJavdr

10

YMeHue onepupoBarh MOHATUSAMU: ILTOMAL GUTYpPbI, 00bEM (QUTYPBL,
MHOT'OI'paHHMK, TPABUIILHBI MHOTOTPaHHUK, CEYEHHE MHOT OTPaHHHUKA, KYO,
napanjenenurne], npusma, nupamuia, Gurypa u moBEpXHOCTb BpallleHUs,
LWINHAP, KOHYC, 1m1ap, cdepa, omans chepsl, IUI0IA b I0BEPXHOCTH
NUPaMU/Ibl, IPU3MBI, KOHYCA, IWIKHPA, 00BEM KyOa, IPSIMOYT OJIBHOTO
napansenenunesa, TUpaMu/bl, IpU3Mbl, IIKHAPA, KOHYCA, 11apa, pa3BEPTKa
MIOBEPXHOCTH, CEYEHHS KOHYCa U LUIINHAPA, TapaJljiebHbIE OCH WK OCHOBAHUIO,
CeUyeHue I1apa, IMIO0CKOCTh, Kacarolasics cepsl, HUINHAPA, KOHYCa; YMEHUE
CTPOUTH CEYCHHE MHOTOI'PaHHUKA, 1300pakaTb MHOTOIPaHHUKH, (GUTYpBI 1
MOBEPXHOCTH BPAILLEHUS, UX CEUEHUS, B TOM UHCJIE C TOMOLIBIO JIEKTPOHHBIX
CpPE/CTB; yMEHHUE NMPUMEHSTH CBOICTBA TEOMETPHUUECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyInpoBaTh ONpPEAEICHHS U3y4aeMbIX (PUryp, BBIABUIaTh FUIIOTE3BI O
CBOMCTBAX M MPU3HAKAX T€OMETPUYECKUX (PUTyp, 0OOCHOBBIBATH UM OIIPOBEPIaTh
UX; YMEHHUE MPOBOIUTH KJIACCH(PHUKALNIO (GUTYD MO PA3IINYHBIM MTPU3HAKAM,
BBINOJIHATH HEOOXOAUMBIE JIOMOTHUTEIbHBIE TOCTPOCHUS

11

VMeHHe oneprupoBaTh MOHATUSIMHU: IBUKEHUE B IPOCTPAHCTBE, MapayieIbHbIH
NEPEeHOC, CHMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE, TOBOPOT, TpeoOpa3oBaHne
no700us1, MoJ00HbIE (PUTYPBI; YMEHUE paclio3HaBaTh paBHbIC U MTOJJOOHbBIE
(GuUrypbl, B TOM 9HCIIE B IPUPOAE, HCKYCCTBE, apXUTEKTYPE; UCIIONIb30BaTh
TreOMETPUYECKUE OTHOIICHUS TPU PEIICHUH 3a/1a9; HaXOIUTh T€OMETPUIECKHE
BEJIMYMHBI (JUIMHA, YToi, TUIoMaab, 00BEM) MPH PEIIeHUH 3a/1a4 U3 APYTHX
y4eOHBIX IPEIMETOB M U3 PEalTbHOM KHU3HU; YMEHNE BBIYHCIISATH T€OMETPUIECKHUE
BEJIMYMHBI (UTMHA, YT'0JI, TUIOMIab, 00BEM, TUTOIA b TOBEPXHOCTH ), UCTIONB3YS
U3y4eHHbIE (POPMYIBI U METO/IbI, B TOM YHMCIIE: TUIOMIAAb TOBEPXHOCTH MMUPAMHU/IBI,
IpU3MBI, KOHYCa, IIUIHHPA, TUIOIa b chepsl; 00bEM Ky0Oa, MPsIMOYT OJIEHOTO
napaieNienuIe1a, TUPaMuIbl, TPU3MBL, IWIKHIPA, KOHYCa, apa; yMEeHHe
HAXO/UTh OTHOIICHHE 0OBEMOB MOAOOHBIX PUTYD

12

YMeHue onepupoBarth MOHITUSMH: TIPSIMOYT'OJIbHAS CUCTEMa KOOPIMHAT, BEKTOP,
KOOPJIMHATHI TOYKH, KOOPIMHATHI BEKTOPA, CyMMa BEKTOPOB, TIPOH3BEICHHUE
BEKTOpa Ha YMCIIO, Pa3JIOKEHHE BEKTOpa 10 0a3ncy, CKAIIPHOE TPOU3BEICHHE,
BEKTOPHOE MPOU3BENICHHE, YT'0J MEX/1y BEKTOpaMH; YMEHHE UCIIOIb30BaTh
BEKTOPHBIN M KOOPJAWHATHBIN METO JUTS PEIICHHSI TEOMETPUYECKUX 33124 U 3a/1a4
JPYrUX YU4eOHBIX MPEAMETOB

13

YMeHue BIOUpaTh NOAXOIAIMINA METO/I JJIsl PELIEHUs 3a]jaul; TOHUMAaHNe
3HaYMMOCTH MaTeMaTHKH B U3y4YE€HUH NMPUPOTHBIX U OOIIECTBEHHBIX MPOLIECCOB U
ABJICHUI; yMEHUE PAaCIO3HABATh MPOSBICHUE 3aKOHOB MaTEMATUKH B UCKYCCTBE,
YMEHUE IPUBOANUTH NPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUNCKONW U MUPOBOU

MaTeMaTU4YeCKON HayKU
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IHHEPEYEHD 2JIEMEHTOB COAEPKAHMUA, ITPOBEPAEMBIX HA EI' I1IO

MATEMATHKE
Kon | IlpoBepsiemblii 31eMeHT COAEPKAHUS
1 Urcna v BBIYUCIIEHUS
1.1 | HarypanbHble u uensle uncina. [Ipu3Haku qeIMMOCTH LETBIX YHCe
12 Pannonaneubie yncna. OObIKHOBEHHBIE U IECATUYHBIE IPOOH, MPOLICHTHI,
OECKOHEYHBIE TIEPHOAMYECKIE IPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOI cTeneHu. JlefcTBUs ¢ apuPMeTHYECKUMU
' KOPHSIMH HATYPaJIbHON CTENEHH
14 Crenenb ¢ 1enbIM noka3areneM. CTeneHb ¢ paluoHaIbHBIM Moka3aTtesneM. CBoiCTBa
' CTEIeH
15 CuHyc, KOCUHYC U TAaHT€HC YHCIOBOI0 apryMeHTa. APKCHHYC, apKKOCHUHYC,
ApKTaHTEHC YUCIIOBOT'O apryMEHTa
1.6 | Jlorapudwm uucna. [lecsiTuyHble U HATYpalIbHBIE JOTapuMBbI
JletictButenbHbIe yncia. ApuMETHIECKHE ONIEPALNH C IEHCTBUTEIbHBIMU
1.7 | uucnamu. [puOnuxEHHbIC BEIUMCIICHUS, TPABUIIA OKPYTIICHUS, IPUKUIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanue BhIpaXKEHU
1.9 KomnekcHbie uncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 enbie 1 1poOHO-pallMOHATBHBIC YPaBHECHHS
2.2 WppanmonansHbie ypaBHEHUS
2.3 TpuroHomeTpuyeckue ypaBHEHUS
2.4 [TokazaTenpHbBIC U TOrapU(PMUYECKUE YPaBHEHUS
2.5 [enbie u 1poOHO-palMOHATBHBIC HEPABEHCTBA
2.6 HppanmonanbHple HEPAaBEHCTBA
2.7 | Tloka3zarenpHbIe U JorapupMudeckie HepaBeHCTBA
2.8 | Tpuronomerpuueckue HEpaBEeHCTBA
2.9 | CucteMbl 1 COBOKYITHOCTH ypaBHEHUI 1 HEPABEHCTB
2.10 | YpaBHeHus, HEpAaBEHCTBA M CUCTEMBI C TTapaMeTpaMu
2.11 | Marpuria CUCTEMbI TUHEHHBIX YpaBHEHUN. ONpeaeIuTeTb MaTPHUIIbI
3 OyHKIMU U TpadUKH
31 ®dyHKIWsA, criocoOsl 3aaanus GyHkuuu. ['paduk Gyakmun. BzaumHo oOpaTHbie
' ¢ynakun. YétHple u HeuéTHble pyHkuuu. [lepuoanueckue pyHkmm
OO6nacTh omnpeneneHyst 1 MHOXKECTBO 3HaueHui pyHkuu. Hynu pynkuun.
3.9 [TpoMexyTku 3HAKOMOCTOSHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (DYHKIIUU.

MaxkcumyMmbl 1 MUHUMYMBI (yHKIMH. Hanbonbiee 1 HaMeHblIee 3HaueHue
(YHKIIMHM Ha IPOMEXKYTKE

[JOKYMEHT MOZAMNWCAH 3NEKTPOHHOWM MOANMUCHIO

KyxHuHa Bepa AnexcaHapoBHa

Onepatop 340 000 "KomnaHus "TeH3op"
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CreneHHas (1)YHKI_II/I5I C HATYPAJIbHBIM U LEJIBIM ITOKA3aTCJIICM. Eé€ cBoiicTBa n

3.3 o .
rpaduk. CBolicTBa U rpaduK KOpHs N-0i CTENEeHU

3.4 Tpuronomerpuueckue QyHKINH, UX CBOMCTBA U rpapUKU

3.5 [TokazarenbHast 1 gorapupmuyeckas GyHKIUH, X CBOWCTBA U TpaduKu

36 Touku paspeiBa. AcumntoTsl rpadukoB ¢pyHkuuii. CBoiicTBa pyHKUINH,

' HETPEPBIBHBIX Ha OTPE3KE

3.7 [TocaemoBaTeIbHOCTH, CLIOCOOBI 3aJaHUS ITOCICA0BATEILHOCTEH

3.8 | Apudmernyeckas u reomerpuueckas nporpeccun. @opmyina cI0KHBIX MPOILCHTOB

4 Hagana MmareMaTu4ecKoro aHanusa

4.1 | IIpousBogHast GpyHkiuu. [Ipon3BOIHBIE 3TIEMEHTAPHBIX (YHKIIUI
[TpumeHeHre TPOU3BOJHOM K HCCIIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTD U

4.2 | skctpemyMbl. HaxoxaeHne Hanbonb1Iero 1 HaMMEHbIIEro 3Ha4eHUs! (PYHKIUU Ha
OTpe3Ke

4.3 | IlepBooOpaznas. MnaTerpan

5 MHo>kecTBa 1 JIOTUKa

5.1 MHOXecTBO, oneparu HajJ MHOXKecTBaMH. [[uarpammel Ditiiepa — Benna

5.2 | Jloruka

6 BeposTHOCTh B CTaTUCTHKA

6.1 OnucarenpHasi CTaTUCTUKA

6.2 | BeposTHOCTB

6.3 | KomOunaropuka

7 I'eomerpus

7.1 @urypsl Ha IIJIOCKOCTH

7.2 | IlpsMbIe ¥ TTIOCKOCTH B TIPOCTPAHCTBE

7.3 | MHOrorpaHHUKA

7.4 Tena 1 MOBEPXHOCTH BpalCHUS

7.5 KoopanHate! 1 BEKTOPHI

KyxHuHa Bepa AnexcaHapoBHa

[JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO
«CpegHsaa O6weobpasoBaTtenbHas LLkona N22» r.Cumdpeponons, MBOY,

Onepatop 540 000 "KomnaHus "TeHzop" ——
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

Marematuka. I'eomerpus 10 kinacc; yriyonennoe oOyuenue: yueOHuk / Mepsnsk AL,
Homuposckuii [[.A.,ITonskoB B.M., nox penakmueii [Tononsckoro B.E. — M.: AkuronepHoe
obmectBo «M3narenbeTBo «IIpocBenienuey

Marematuka. 'eomerpus 11 knacc; yriyonennoe oOyuenue: yueOHuk / Mepsnsk AL,
Homuposckuii [I.A.,ITonskoB B.M., mox penakmueit [lomonsckoro B.E. — M.: AkunonepHoe
obmectBo «M3natensctBo «IIpocemenue»

NP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://resh.edu.ru/ - OGpa3oBarenbHbIi MOpTaT «POCCHiiCKast 3JCKTPOHHAS IIKOJIa)

https://lesson.academy-content.myschool.edu.ru/ - budanorexa [JOK

http://www.edu.ru/ - Poccuiickoe oOpa3oBaHue- GeaepaabHbIi mopTa

http://www.ege.edu.ru/ - Odununanshsiii caiit EI'D

http://www.fipi.ru/ - Marepuanst EI'D u THA

http://www.math.ru - Komtekuus KHUT, BUACO-ICKIHi, TO00pKa 3aHUMATEIbHBIX

MaTeMaTuueckux QgakroB. MHGpopmanms 06 onuMIinagax, HayqHbIX MIKOJIaX M0 MaTeMaTHKE.
Menuareka

http://school-collection.edu.ru - Xpanuuiiie eIMHON KOLIEKIIUU [H(PPOBBIX
00pa3oBaTeIbHBIX PECYPCOB, TJI€ MPEACTABIICH IIMPOKUIT BHIOOP 3JIEKTPOHHBIX MTOCOOHIT

http://fcior.edu.ru - XpaHuIuBINE HHTEPAKTUBHBIX JICKTPOHHBIX 00pa30BaTEIbHBIX
pecypcos.

Onepatop 340 000 "KoMnaHu

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMMCHIO

«CpepHsaa O6weobpasoBaTtenbHas LLkona N22» r.Cumdpeponons, MBOY, 21.10.25 09:22 (MSK)
KyxHuHa Bepa AnekcaHAapoBHa
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