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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sIBIAETCS OJHUM M3 0a30BBIX KYPCOB Ha YPOBHE CpeHEro olImiero oopa3oBaHus, TaKk Kak
o0ecreynBaeT BO3MOXKHOCTb M3Y4YEHUs TUCLMIUIMH €CTECTBEHHO-HAyYHOW HAIIPABICHHOCTH MU NPEIMETOB
rYMaHHUTapHOTO IHKIA. [I0CKONIBKY JTornyeckoe MbluieHHE, (POPMUPYEMOE TPU U3yUYEeHUH 00YJatOIMHCS
HNOHATHMHBIX OCHOB TE€OMETPUHU, IPU JOKA3ATEIbCTBE TEOPEM U IIOCTPOCHUU LETOYKU JIOTHYECKUX
YTBEPKACHUM NIpPU PELIEHUMM T'€OMETPUYECKUX 3a]ady, YMEHHUE BBIABUIATH M ONPOBEPraTb TI'MIIOTE3bI
HEIOCPEICTBEHHO MCIOJBb3YIOTCS IPH PEIICHUM 33Ja4 €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTU
du3nueckux 3amad.

Ilenp ocBoeHus mporpammbl yuyeOHOro kypca «l'eomeTpus» Ha yriayOJ€HHOM ypOBHE — pa3BUTHE
UHAMBUAYAIbHBIX CIOCOOHOCTEM O0OydYaroIIMXCsl IpH M3YYEHUM TI€OMETPUM, KaK COCTaBISIOLIEH
npeaMeTHol obnactu «MaTemaTtuka 1 HHPOpMaTUKay dyepe3 obecrieueHrue BO3MOXKHOCTH IPUOOpETEeHUs U
UCTIOJIb30BaHUsl 0oJiee TIIyOOKHX T€OMETPHUYECKUX 3HAHMW M JEHCTBHH, cHENM(PUUHBIX TEOMETPUHU, U
HEOOXOJUMBIX Ul YCHEIIHOro NpOo(eCCHOHAIBHOIO 00pa3oBaHUsA, CBS3aHHOTO C HCIOJIb30BaHUEM
MaTeMaTHUKH.

[TpropuTeTHBIMM 3ala4yaMu  Kypca TIE€OMETpUM Ha YIIyOJE€HHOM YpOBHE, paCIIUPSIOLUMH U
YCUJIMBAIOIKMMU Kypc 6a30BOro ypOBHS, SBJISIOTCS:

pacuIMpeHue HNpe[CTaBICHUS O TEOMETPHUM KaK YacTd MHPOBOH KyJlbTypbl U (OpPMHpPOBAHUE
OCO3HAHHUS B3aMMOCBS3M T€OMETPHUH C OKPYKAIOLIUM MUPOM;

(dbopMHpOBaHUE MPEACTABIECHUS O MPOCTPAHCTBEHHBIX (UIypax KaK O BaKHEHIIMX MaTeMaTHYECKUX
MOJIESIX, TO3BOJIIOLIMX OMNMCHIBaTh M H3y4yaTh pa3HbIE SIBJIEHUS OKPYKAIOLIEro MHpa, 3HAHHUE
HNOHATUIHOTO anmnapara 1o paszaeny «CtepeoMeTpus» yueOHOTro Kypca reoMeTpHH;

dopMHpOBaHHE YMEHHS BIIAJETh OCHOBHBIMH TOHSATHSMH O MPOCTPAHCTBEHHBIX (GUTYypax M HUX
OCHOBHBIMH CBOMCTBAaMH, 3HaHUE T€OpeM, POPMYJI U YMEHHUE UX NIPUMEHATh, YMEHH I0Ka3bIBATh TEOPEMBbI
Y HaXOJUTh HECTaH/IaPTHBIE CIIOCOOBI PEIIeHUs 3a/1aY;

(dbopMHpoBaHUE YMEHUS PacClO3HABATh HAa YePTEXkax, MOAEISAX U B pealbHOM MUPE MHOTOI'PAaHHHUKH U
TeJa BpalleHUs, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIH;

(dopMHpOBaHHE TOHUMaHUS BO3MOKHOCTH aKCHOMAaTUYeCKOTr0 IOCTPOSHUS MaTeMaTHUYECKUX TEOpUH,
(dbopMupOBaHKE TOHUMAHUS POJIM AKCHOMAaTUKU IIPU MTPOBEIEHUH PACCYKICHHUI;

dopMHpoBaHHE YMEHMs BJaJleTh METOJaMM J0Ka3aTelbCTB U aJTOPUTMOB PEIICHUs, YMEHHS HUX
IPUMEHSTb, IPOBOJIUTH JOKA3aTEJIbHbBIE PACCYKIIEHUS B XOJI€ PELIECHUSI CTEPEOMETPUUYECKUX 3a]ad U 3a]a4
C MpPAaKTHUYECKUM CoJepKaHueM, (OpMHUpPOBAHHUE IPEICTABIECHUS O HEOOXOAMMOCTH [0Ka3aTeibCTB IPHU
000OCHOBAaHMM MAaTEeMaTHUYECKUX YTBEPXKIEHUH M POJM aKCUOMAaTUKU B IPOBEIEHUHM JI€TYKTHUBHBIX
pacCyKIeHUN;

pPa3BUTHE U COBEPIICHCTBOBAHUE MHTEJUIEKTYaJbHBIX M TBOPUECKHUX CIIOCOOHOCTEW OOydaromuxcs,
MIO3HABATEJIIbHON AaKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHUH, KPUTHUYHOCTH MBIIUICHUS, MHTEpeEca K
U3YYEHUIO TEOMETPHH;

¢dopmupoBaHre (PYHKIHMOHAIBHOM TI'PaMOTHOCTH, PEJIEBAHTHOW T€OMETPUU: YMEHHs paclio3HaBaThb
MPOSIBJICHUS] TEOMETPUUYECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEHN B PEATbHBIX KU3HEHHBIX CUTYaIUIX
U TpH H3YYEHUH JIPYTUX YYEOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJIETUPOBAHUS pealbHbIX CUTYAIlHi, HCCIIeI0BaHUS TOCTPOEHHBIX MOJIENIeH, HHTEPIIPETaluU OTYyYEHHBIX
pE3yJIbTaTOB.

OCHOBHBIMHU  COZIEp)KaTeIbHBIMU JHHUSMU y4eOHoro kypca «['eomerpusi» B 10-11 xmaccax
BIAIOTCS: «IIpsiMble M MIIOCKOCTH B MIPOCTPAaHCTBE», «MHOrorpaHHukm», «Tena BpameHus», «Bekropsl n
KOOPJMHATHI B IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdhopmynupoBannoe Bo @PI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATUSIMMIY, PEIEBAHTHBIMU
reoMeTpun Ha yriayonéHHoMm ypoBHe oOydeHus B 10—11 kimaccax, OTHOCHTCS KO BCEM COJIEpPKATEIbHBIM
JUHUSAM y4eOHOro Kypca, a (OpMHUpOBaHME JIOTHYECKUX YMEHHMH pacmpeaessercs He TOJIBKO IO
COJIepKATENbHBIM JIMHUSAM, HO W MO roaaM oOydeHus. ConepikaHue 0oOpa3oBaHHs, COOTBETCTBYIOILEE
IOpeMETHBIM pe3yibTaTtaM ocBoeHHs dDexepanbHON paboueil MmporpamMMbl, pacrpelneléHHbIM 10 ToAaM
00yuyeHHMsl, CTPYKTYPUPOBAHO TAaKUM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHIMIHAIBHBIM BONPOCAM
oOyuyarommuecs: oopaianich HEOAHOKPATHO. JTO MO3BOJSET OPraHMW30BaTh OBIIAJCHUE T€OMETPUUYECKUMU
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NOHSATUSIMA W HaBBIKAMH  IIOCJIEIOBATENIbHO M  TOCTYMaTenbHO, C COONIOJEHUEM TPUHIUIA
IIPEEMCTBEHHOCTH, a HOBbIE€ 3HAHUS BKJIIOYaTh B OOIIYI0 CHUCTEMY TIE€OMETPUYECKHX IpeaCcTaBICHUI
00ydaromuXxcsi, pacmupsis U yriyomusis e€, 00pa3yst IpOYHbIE MHOKECTBCHHBIE CBSI3U.

[Tepexo kK M3y4EHHIO T€OMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

co31atTh ycioBus i quddepeHnuanuu 00ydeHusl, MOCTPOCHHS HHINBUYaTbHBIX 00pPa30BaTeIbHBIX
nporpamM, oOecneuuTh YriyOonéHHOe H3Y4YeHHE TeOMETPUM KaK COCTaBJISIONIed y4eOHOro mnpeameTa
«MaremaTukay;

MOJATOTOBUTH OOYYaIOIUXCA K MPOJAODKEHUIO M3YYEHHs] MaTeMaTUKU ¢ y4€ToM BbIOOpa Oynyuieit
npodeccuu, odecreunBas MPEeMCTBEHHOCTh MKy OOIUM M MPOPEeCCHOHATBHBIM 00pa30BaHHUEM.

Ha wmsyuenue ydeOHoro kypca «l'eomerpus» Ha yrimyOnéHHoOM ypoBHe orBojautTcs 204 gaca: B 10
kiacce — 102 yaca (3 yaca B Hegeno), B 11 kinacce — 102 gaca (3 yaca B Hezelo).



COJEPKXAHUE OBYYEHUA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE NOHATUS CTEepeoMeTpuM. Touka, mpsMas, IUIOCKOCTb, HpocTpaHcTBO. IloHAtue 06
AKCHOMAaTH4YECKOM ITIOCTPOCHHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3aumHOe pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOUIMECs, MapajulelbHble U
ckpemuBamomuecss npsMele. [lpusHaku cxpemuBaromuxcs nOpsaMmelX. [lapamienbHOCTE OPSAMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IMApAJUIENIbHBIE NPSMBbIE B NPOCTPAHCTBE, NMApAJUICIBHOCTh TPEX IPSAMBIX,
NapajuleJbHOCTh NPSIMOM U IUIOCKOCTH. llapamyenbHoe M LEHTpajabHOE NMPOEKTUPOBAHUE, U300paKeHHE
¢uryp. OcHOBHBIE CBOMCTBa HapajyIeIbHOTO MPOEKTUpOBaHMs. M300paxenue ¢uryp B mapauieabHON
IPOCKUMU. YINIBI C COHAIpPAaBICHHBIMM CTOPOHAMH, YIOJ MEXKIy IpPSMBIMH B IIPOCTPAHCTBE.
[TapayuienpHOCTh  IUIOCKOCTEH: IApaJUICNIbHBIE IUIOCKOCTH, CBOWMCTBA IApajUICNIBHBIX IIOCKOCTEH.
[Ipocreiimme npocTpaHCTBEHHbIE (UIYphl HA IUIOCKOCTU: TETpajAp, Mapajljiesienuiesl, MOCTPOECHUE
CCUCHHUH.

IlepnenquKyIIpHOCTD IPSIMOM M IUIOCKOCTH: NMEPIEHIUKYIISIPHBIE IPSIMBIE B IPOCTPAHCTBE, IIPSIMBIE
napauleJIbHble U MEPIEHANKYJIIPHBIE K IUIOCKOCTH, IPU3HAK NEPIEHIUKYIIPHOCTU IPSAMOM U IJIOCKOCTH,
TeopeMa O MPsMOI MepneHANKYJIApHOU MmIockocTu. OpToroHajibHOE NpoeKkTupoBaHue. lleprnenaukynsap u
HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSAMOM 110 INIOCKOCTH, POEKIUs (PUTypBbI
Ha IUIOCKOCTh. lIepneHaMKyISIpHOCTh IIIIOCKOCTEW: NIPHU3HAK MEPIEHAMUKYJISIPHOCTH ABYX INIOCKOCTEM.
Teopema o0 TpEX NepHeHAUKYJIIApPaAX.

VYrisl B IPOCTPAHCTBE: YroJI MEXIY IHPSAMOM M IUIOCKOCTBIO, JABYTPaHHBIM YTOJI, JIMHEWHBIA yroi
JBYTpaHHOro yrya. TpéXrpaHHbI 1 MHOTOrpaHHble yribl. CBOMCTBA INIOCKUX YIJIOB MHOTOTPaHHOIO YIJIA.
CBolicTBa IJIOCKMX W JBYI'PaHHBIX YIJIOB TPEXTPaHHOrO yria. TeopeMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOTOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yrosnbHas mnpusma, mnpsmas U
HAKJIOHHAas MpU3Mbl, OOKOBas M TMOJHAas MOBEPXHOCTh MNpu3Mbl. llapannenenunen, NpSIMOYTOJbHBIHN
napaJuleJIenuIe U ero cBoicrea. Kparuaiimme myTH Ha OBEPXHOCTH MHOTOrpaHHHKaA. Teopema JDinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamuna: n-yronpHas nupamuja, IpaBWIbHAsS U yceu€HHas
nupamuabl. CBoiicTBa pédep u OOKOBBIX IpaHel NpaBHJIbHOW mupamubl. [IpaBUiIbHBIE MHOTOTPAHHUKU:
IIpaBUJIbHAs NpHU3Ma M NPABWIbHASA IHPAMUJA, IPABUJIbHAs TPEYrojbHAas NUPAMHUAA W IPABHIIBHBIN
TeTpa’ip, Kyo. IlpeacraBieHne o mpaBUIbHBIX MHOTOTPAaHHUKAX: OKTa’Ip, AOACKAdP U UKOCAdIP.

Bblunicienue 351eMEHTOB MHOTOTPAaHHMKOB: pé&0pa, AuaroHanu, yriabl. Ilnomans GokoBoit
MOBEPXHOCTH M TIOJHON MOBEPXHOCTH NPSAMOW MpPHU3MBI, IUIONIa[b OCHOBaHMH, TeopemMa O OOKOBOM
MOBEPXHOCTU NpAMOM mpu3Mbl. [lnomaas O0OKOBOW MOBEPXHOCTH M NMOBEPXHOCTH MPABWIIBHON MUPaMUIbI,
TeopeMa O IUIOLAAN YCEeUEHHON TUPaMUIBI.

CummeTpHst B IPOCTPAHCTBE. DJIEMEHTHl CHMMETPHUH MPABWIBHBIX MHOTOIPAHHUKOB. CUMMETpHS B
[IPaBUJILHOM MHOT'OTPAaHHUKE: CUMMETPHUs MapaJuleIenuIie;a, CAMMETPUs IIPaBUIIbHBIX IIPU3M, CUMMETPHS
MIPaBUIIbHON MTUPAMUIBIL.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOpPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IIPOTUBOIIOJIOKHO HAIPAaBICHHBIE BEKTOpBI. PaBEHCTBO BEKTOPOB.
JleficTBHsI C BEKTOpaMH: CIIOKEHUE W BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOXCHHE
BEKTOpa Ha umuciio. CBoilcTBa ciokeHus1 BEKTOpoB. CBONMCTBa yMHOXEHHMS BeKTOpa Ha uucio. [loHsaTue
KOMIUIaHapHbIEC BEKTOPBI. IIpr3Hak koMIutaHapHOCTH TpEX BeKTOpoB. [IpaBuio napamnenenunena. Teopema
O pa3JIOKEHUU BEKTOpa MO TPEM HEKOMIUIAaHApHBIM BeKTOpaM. IIpsMoyrosbHas cucrema KOOpAUHAT B
npoctpancTse. Koopaunarse! BekTopa. CBA3b MEXKIy KOOPAMHATAMU BEKTOPA U KOOPAMHATAMU TOUYEK. YTOI
Mexy BekTopamu. CKaJasipHOE POU3BEICHUE BEKTOPOB.



11 KUIIACC

Tesa BpalieHus

[ToHATHA: UMIMHIpPUYECKAs MOBEPXHOCTb, KOHMYECKAs IOBEPXHOCTb, Cepuueckas MOBEPXHOCTH,
oOpa3yronire moBepxXHOCTel. Tena BpaleHus: WIMHIP, KOHYC, YCEUEHHBIN KOHYC, chepa, map. B3aumuoe
pacrosio)keHre cepbl U IIOCKOCTH, KacaTeibHas IUIOCKOCTh K cdepe. M300paxeHue Ten BpalleHUs Ha
iockocTH. Pa3BépTka nununHapa u konyca. CumMmeTpus cepsl U mapa.

O06BéM. OcHoBHBIE cBOMcTBa 00BEMOB Tel. Teopema 00 00bEME NPSAMOYTOIBHOTO Napaieenunena
u cienctBus u3 He€. OObEM MPsAMON U HAKIIOHHOHN NMPHU3MBI, IUJIMHPA, THPaMUIbl 1 KoHyca. O0bEM mapa
Y I1apOBOI'0 CETMEHTA.

Kom0OuHanuu ten BpaiieHus ¥ MHOrOrpaHHUKOB. [Ipu3Ma, BvcaHHas B HUJIMHJP, ONMCAHHAS OKOJIO
mwmHapa. Ilepeceyenue cepbl u mapa ¢ mwiockocTeio. Kacanue mapa u chepsl miockoctsio. [lonsrue
MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO chepsl, chepsl, BIUCAHHONH B MHOTOTPAHHUK WIIM TEJIO BPAILCHHUS.

[Tnomaab MOBEPXHOCTH LMIIMHJPA, KOHYCa, IIomaas chepsl 1 e€ yacteid. [lonobue B mpoctpaHcTie.
OtHoleHne 00bEMOB, IIIOLIaIel MOBEpXHOCTEN M0A00HBIX Guryp. [IpeodpasoBanue nogodus, roMOTETHS.
Pemenue 3a1a4 Ha MJIOCKOCTH C MCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHne cedyeHUHi MHOTOTPAHHMKOB W TEJl BpAlllEHUS: CEUEHUs IWIMHApA (HapamienbHO U
HEPIEHIUKYJIIPHO OCH), CEYEHUs1 KOHyca (MapajulesibHbleé OCHOBAHMIO M IMPOXOISIIUE Yepe3 BEpIIMHY),
CEYEeHMS LIapa, METObl IOCTPOEHUS CEUYEHUIN: METOJ CIIEN0B, METOJl BHYTPEHHEIO IPOEKTUPOBAHUS, METOL
IIEpEHOCa CEKYLIEH IIIOCKOCTH.

BexkTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTops! B npocTpancTBe. Onepanuu HaJl BeKTopaMu. BekTopHOoe yMHOKEeHHE BeKTOpoB. CBOMCTBA
BEKTOPHOTO YMHOeHHus. lIpsiMmoyrosibHasi cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopawHaTel BeKTOpa.
Paznoxenne BexkTopa no 6azucy. KoopauHaTHO-BEKTOPHBIA METO/ MIPU PELICHUH T€OMETPUYECKHX 3a/1a4.

JIBUKEeHHNS B IPOCTPAHCTBE

JIBwxenust mnpoctpancTBa. OtoOpaxkeHus. J[IBwkeHuss U paBeHCTBO ¢uryp. OOmme cBolcTBa
JBWKECHUWU. BUbl NBHKEHUN: NapajuIeNIbHBIA IEPEHOC, EHTPAJIIbHAS CUMMETPHSI, 3€pKajbHasl CUMMETPHUS,
HOBOPOT BOKPYT mnpsimoii. [IpeobpazoBanus nonobus. I1psmas u chepa Ditnepa.



IILTAHUPYEMBIE PE3YJIBTATBI OCBOEHMSI YYEBHOI'O KYPCA «I'EOMETPHUS»
(YI'IYBJIEHHBIN YPOBEHD) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:xknanckoe BoCIMTaHHE:

c(hOPMUPOBAHHOCTH TPAXKTAHCKON MO3UIIUU 0OYYAOIIErocsi Kak aKTHBHOTO M OTBETCTBEHHOTO WICHA
POCCHICKOTO OOIIECTBA, MPEJACTABICHUE O MaTEeMaTHYECKHUX OCHOBaxX (DYHKIIMOHMPOBAHMS Pa3IUIHBIX
CTPYKTYp, SIBJICHUH, TMPOLEAYp TpakKIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI M APYroe), YMEHUeE
B3aMMOJICCTBOBATh C COIIMAIbHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C MX (DYHKITUSAMU U Ha3HAUYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOPMUPOBAHHOCTh POCCHHCKOH TPaXJAHCKOW HWICHTUYHOCTH, YBAXEHUS K TMPOIUIOMY H
HACTOAILLIEMY pPOCCHMCKOM MaTE€MAaTHUKH, LEHHOCTHOE OTHOLICHHE K JIOCTHXKECHUSM POCCHUCKHUX
MaTE€MaTUKOB U POCCUHCKOW MaTeMaTUYECKOW IKOJIbI, UCIIOJIb30BAHNE ITUX TOCTHKEHUH B APYIHX HAyKaXx,
TEXHOJIOTHX, Chepax IKOHOMHUKH,

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAaHUE JYXOBHBIX IIEHHOCTEH POCCHUMCKOTO Hapoaa, CPOPMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHHUsI, 3TUYECKOrO0 MOBEACHUS, CBA3AHHOIO C IMPAKTUYECKUM IMPUMEHEHUEM JIOCTUKEHUU HAyKH M
JeSATEeIbHOCTHIO0 YYEHOT0, OCO3HAHKE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas JCTETUKY MaTEMaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, PEHICHUH, pacCyKIEeHUH, BOCIPUUMYHUBOCTh K MAaTEeMAaTUYECKUM aCIEKTaM Pa3IuYHbIX
BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHue:

chOpMUPOBAHHOCTh yMEHHSI TMPUMEHSTh MaTEMaTUYeCKHe 3HAHHWS B HWHTEpecax 370pOBOTO H
0e3omacHOro o0pas3a >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (3I0pOBOE MHTaHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATUH M OTIbIXa, peryisipHas (u3NyecKas aKTUBHOCTb), (U3NYECKOE
COBEPILIECHCTBOBAHUE NIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATENBHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TpPYAy, OCO3HAaHHME IIEHHOCTH TPYJONIIOOUs, HHTEpeC K pa3IuYHbIM cdepam
PO EeCCHOHAIBHON JIEATETbHOCTH, CBA3aHHBIM C MaTEMaTUKOW U €€ MPUIIOKEHUSIMU, YMEHUE COBEPIIAThH
OCO3HAHHBII BbIOOpP OyAyIiei mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IIaHbI, TOTOBHOCTD
U CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHMIO M CaMOOOpA30BAaHHMIO Ha MPOTSHKEHUH BCEH JKU3HH,
TOTOBHOCTb K aKTUBHOMY YUYaCTHIO B PELHIEHUHU MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HallpaBI€HHOCTH;

7) 3K0JI0TM4YecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh HKOJIOTMYECKON KYNbTYpbl, TOHUMAaHHUE BIUSHUS COIHMAIbHO-DKOHOMUYECKUX
MPOIIECCOB Ha COCTOSTHUE TIPUPOAHOW W COIMAIBHOM Cpeibl, OCO3HAHUE TJO0OATBHOTO XapakTepa
9KOJIOTHYECKUX MpoOJieM, OpUEHTAlUS Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHUW JUIS pEelIeHUs 3a/ad B
00J1acCTH OKpPYIKaIoIIeH Cpenbl, IUIAaHWPOBAHUE TIOCTYNMKOB M OIICHKH MX BO3MOJKHBIX TOCJICICTBUM ISt
OKPY’KaIOIIeH Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OIIIEeCTBEHHON MPAKTUKH, MMOHUMaHWE MaTeMaTHYECKON HAyKH Kak cepbl YeIOBEYECKON NESTEIbHOCTH,
STanoB €€ pa3BUTHS M 3HAYUMOCTU JJIs PA3BUTHUS LMBWIM3AIUMH, OBJAJCHHUE S3bIKOM MaTeMaTHUKU M
MaTEeMaTUYeCKOW KYyJIbTYpPOW KaK CPEACTBOM IO3HAHHS MHPA, TOTOBHOCTH OCYIIECTBIISITH MPOCKTHYIO H
MCCJIEI0BATENbCKYIO ACSITEIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTe/IbHBbIE YHHBePCcaJIbHbIE YYeOHbIe 1eHCTBUS
Ba3oBble JJornuyeckue aeiicTBHA:



BBIABIISITh M XapaKTEPU30BaTh CYNICCTBEHHBIC IPH3HAKKM MaTeMaTHYECKUX OOBEKTOB, IMOHSITHH,
OTHOILLIEHUHA MEXAY MOHATUAMH, (POPMYJIUPOBATH ONpPECIICHUS MOHATUH, YCTaHABIUBATh CYLIECTBEHHBIN
NpPU3HAK Kiaccu(UKaMU, OCHOBAHUS Ui 0000IIEHUS M CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHAIIN3a,;

BOCIIPUHUMAaTh,  (GOpPMYJIMpPOBaTh U  NpeoOpa3oBbIBaTh  CYKACHUA:  YTBEpIAUTEIbHBIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIEC U O0IKE, YCIOBHEIC,

BBISIBJIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTHBOpeuYHus B (hakTax, JaHHBIX,
HAOJMIOZCHUSAX M YTBEPXKICHMSAX, MpeUlaraTb KPUTEPUU JUIS BBIABICHHS 3aKOHOMEPHOCTEH U
MIPOTUBOPEYMI;

JenaTh BBIBOABI C  KCIOJB30BAHMEM 3aKOHOB JIOTHKH, JAEAYKTUBHBIX W  HMHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOATEIBHO JIOKA3aTEIbCTBA MATEMAaTHUUECKUX YTBEPKACHUM (IpsIMBIE MU OT
IPOTUBHOI0), BBICTPAUBaTh apryMEHTAllMI0, IPUBOAUTH IMPUMEPHl M KOHTPIPHUMEpPHI, OOOCHOBBIBAThH
COOCTBEHHBIE CYKJIEHUS U BBIBOJbI;

BbIOMpATh cIoco0 pelieHus ydeOHOW 3ajauu  (CpaBHMBATh HECKOJIBKO BapUaHTOB peEIlEHUs,
BbIOMpaTh HanboJIee MOAXOASINN C YYETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble ucciie1oBaTe1bCKUe 1 CTBHA:

UCTIOJIB30BaTh BOIIPOCHI KaK MCCIIEAOBATEIBCKUI MHCTPYMEHT MO3HAHUS, (HOPMYyITUPOBATh BOIPOCHI,
bukcupyromue npoTUBOpeure, npodiaeMy, yCTaHaBIMBaTh MCKOMOE M JaHHOE, (pOPMHUPOBATH T'MIIOTE3Y,
apryMEeHTHPOBAaTh CBOIO MTO3ULUIO, MHEHHUE;

IPOBOJUTH CAMOCTOSITESIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, HCCIEI0BaHHE I10 YCTAHOBJICHMIO
0COOEHHOCTE MaTeMaTH4eCKOTO OOBEKTa, SBICHHS, IPOIECCa, BBIIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOLIECCaMH;

CaMoCTOSITENIbHO  (hOopMynTUpoBaTh O00OOMICHHMS ¥ BBIBOJBI IO pe3yjibTaTaM IPOBEAEHHOTO
HaOJIOZICHUs, HCCIIE0OBaHMsI, OLEHUBATh JIOCTOBEPHOCTh IIOJIyYEHHBIX pE3yJIbTaTOB, BBIBOJOB U
0000111eHHI];

IIPOrHO3MPOBATh BO3MOYKHOE DPA3BUTHE IIPOLECCA, a TAKXKE BBIIBUraTh IPEIIOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX yCJIOBHUSX.

Padora ¢ naopmanmeii:

BBISIBIIAITH IeDUIIUTHI MHPOPMAIINH, TAaHHBIX, HEOOXOIUMBIX JUIsI OTBETa HA BOIPOC M JIJISl pEIICHUS
3a]a4uu;

BbIOMpaTh MH(GOPMALIMIO U3 MCTOYHUKOB Pa3IMYHbIX THUIIOB, aHAIW3UPOBATh, CUCTEMAaTU3UPOBATh U
UHTEPIPETUPOBATH MHPOPMAIIUIO PAa3IMUHBIX BUJOB U (POPM IMPEICTABICHMUS;

CTPYKTypUpOBaTh HWHGOpPMAIUIO, MPEACTaBIATh €€ B Ppa3IMYHBIX (OpMax, HILTIOCTPUPOBATH
rpadu4ecKu;

OILICHMBATh HAJEKHOCTh UHPOPMALIMH 110 CAMOCTOATEIBHO C(HOPMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiicTBUS

OO0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXAECHHUS B COOTBETCTBUM C YCIOBUSIMH M IIEJIIMU OOIIEHUS,
SICHO, TOYHO, I'PAMOTHO BBIPAKaTh CBOKO TOYKY 3pEHMS B YCTHBIX W IIMCBMEHHBIX TEKCTaX, JAaBaTh
MOSICHEHNS 10 X0y pEUIeHUs 3a/1a4i, KOMMEHTHPOBATh NOJy4YEHHBIA PE3yJIbTaT;

B X0Jl¢ 00CYXJIEHMsI 3aJaBaTh BOINPOCHI MO CYHIECTBY OOCYXKJAaeMOW TeMbl, IPOOJIEeMbl, perraeMoit
3a/1a4M, BBICKA3bIBaTh UJIEH, HALICJIICHHBIC HA TIOMCK PELICHHUS], COITOCTABIATh CBOU CYKJIEHUS C CYKICHUSIMU
JIpyTUX Y4YacTHUKOB Juajiora, oOHAapy>KMBaTb pPa3M4Me€ M CXOJCTBO MO3ULMUI, B KOPpEeKTHOW Qopme
(bopMyIIMpOBaTh pa3HOTIacHsl, CBOM BO3PAXKECHHUS;

IPEACTABIIATL  PE3YJbTAThl  PELICHWS  3aJadyd, OKCIIEPUMEHTa, UCCICNOBAHMS, IIPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (hopMaT BBICTYIUIEHHS C YYETOM 3aJad MPEe3eHTALUd M OCOOCHHOCTEH
ayIUTOPUHU.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiicCTBUS
Camoopranusamnus:



COCTABJIATH IUIAH, AJITOPUTM PEIICHUS 3a/1a4M, BHIOMpATh CHOCOO peIIeHUs ¢ YYETOM HUMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaTh M KOPPEKTHPOBATH BapUAHThl PELICHUH C
y4ETOM HOBOU HH(OpMAIIHH.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH HHTELICKT:

BJIAJCTh HAaBBIKAMHU I103HABATEIbHON peQIEeKCHH KaK OCO3HAHMUSA COBEPLIAEMBbIX JEHCTBUH H
MBICIIUTENIBHBIX MIPOLECCOB, UX PE3YJIbTATOB, BIAAETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Ipoliecca
U pe3yJbTaTa peleHUs] MaTEMAaTHYECKOM 3a/1auH;

HpPEIBUIETh TPYAHOCTH, KOTOPhIE MOI'YT BOZHUKHYTh IIPU PEIICHUH 3a/la4l, BHOCUTh KOPPEKTHUBBI B
JIeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OIMIMOOK, BBISBICHHBIX TPYAHOCTEH;

OLIEHUBATb COOTBETCTBHE pe3yibTaTa LEIM MU YCIOBHUAM, OOBSICHATh NPUYMHBI JOCTYDKEHUS WU
HEJIOCTHKECHHUS PE3YJIbTAaTOB ACATEIbHOCTH, HAXOJUTH OIINOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEJbHOCTD:

IIOHMMATh U MCIIOJIb30BaTh NMPEUMYLIECTBA KOMAaHIHOW M MHAMBUIYabHOM paOOThl IPU PELLIEHUU
yueOHbIX 3a/ay, NMPUHUMATh LeJIb COBMECTHOH AEATeNbHOCTH, IIAHUPOBATh OPraHU3ALMI0 COBMECTHOMN
paboThI, pacpeIeNIATh BUABI PadOT, TOTOBAPUBATHCS, OOCYKAATh MPOIIECC U PE3ybTaT paboThI, 0000IIaTh
MHEHHUS HECKOJIbKUX JIIO/IeH;

y4acTBOBaTh B I'PYNIOBBIX (popmax paboThl (00CykJ1eHUsl, 0OMEH MHEHHH, «MO3rOBbIE IITYPMbD» U
UHbIE), BBIIOJIHATH CBOIO YacTh PabOThl U KOOPIAMHUPOBATH CBOM JEHCTBUS C IPYIMMHU YiI€HAMH KOMAaH/IbI,
OLICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOLIMI MPOAYKT IO KPUTEPHSIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMHU
B3aUMO/JICHCTBUS.

INPEAMETHBIE PE3YJIbTATbBI

K konmy 10 kiacca o0yyaroniuiicss Hay4uTCs:

e CcBOOOJHO OINEPUPOBATH OCHOBHBIMH MOHATUSAMHM CTEPEOMETPUU IPU peIIeHUH 3a7ady u
IIPOBEJCHNHN MaTEMaTHYECKUX PACCYKICHUM;

® [PUMEHSTh AKCUOMBI CTEPEOMETPHUHM U CIIEJICTBUS U3 HUX NP PELICHUH T€OMETPUUYECKUX 3a/1a4;

e iaccu(UUUpPOBaTh B3aMMHOE pACIOJOKEHUE TMPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

e cBOOOJIHO ONEPHUPOBATH MOHATUSMH, CBA3aHHBIMU C YIJIAaMH B MPOCTPAHCTBE: MEXKY MPSIMBIMU B
IIPOCTPAHCTBE, MEXTY NMPSAMOM U MIOCKOCTHIO;

e cBOOOJHO ONEPUPOBATh MOHATHIMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH;

e cBOOOJIHO pacro3HaBaTh OCHOBHbIE BU/IbI MHOI'OTPAHHUKOB (MIpU3Ma, MMpaMHJia, MPsSMOYTOJIbHBIN
napajuienaenumnes, kyo);

e KiIaccu(UUIUPOBATh MHOTOTPAaHHUKH, BBIOUPAst OCHOBAHHUS IS KJIaCCU(UKALINN;

e CcBOOOJHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C CEYEHUEM MHOTOIPaHHUKOB IIJIOCKOCTHIO;

® BBINOJIHATH MapajljieNIbHOE, IIEHTPAJIbHOE U OPTOTOHAJIBHOE NPOEKTHpOBaHHWE (Uryp Ha
IUIOCKOCTB, BBITIOJHATH N300paXkeHUs (PUTyp Ha MIIOCKOCTH;

® CTPOWMTH CEYEHHS MHOTOTPAHHUKOB DPA3TUYHBIMU METOJAMHM, BBIMOJHATH (BBIHOCHBIE) IJIOCKHE
YepTekKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHU3Y;

®  BBIYHCIATH IJIOLIAAM MOBEPXHOCTEW MHOTOIPaHHUKOB (IIpU3Ma, MUpaMua), FEOMETPUUECKUX Tell
C IpUMeHeHueM GopMyII;

e CBOOOJHO ONEpUPOBATH MOHATHSAMH: CHMMETPHSI B IPOCTPAHCTBE, IIEHTP, OCh M ILIOCKOCTb
CUMMETpPHUH, LIEHTP, OCh U MJIOCKOCTh CAMMETPHHU (UTYPHI;

e CcBOOOJHO OIEPUPOBATH MOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaM B
IPOCTPAHCTBE;

®  BBINOJIHATH JACHCTBUS HAJl BEKTOpaMH;

e pelarh 33Ja4d Ha JOKa3aTeIbCTBO MATEMAaTHUECKUX OTHOLICHUH U HAXOXKAEHUE NeOMETPUYECKUX
BEJIMYMH, IPUMEHSSI U3BECTHBIE METO/BI IIPU PELICHUH MATEMaTUYECKUX 3a/ad MOBBIIIEHHOTO U
BBICOKOT'O YPOBHSI CII0)KHOCTH;



MPUMEHATH MPOCTEMUIINE MPOTPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI
IIPY PELIEHNU CTEPEOMETPUUECKHUX 3a/1a4;

U3BJICKaTh, IPEOOpPa30OBBIBATH M HHTEPIPETHPOBATH HHPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MPeACTaBICHHYIO Ha YepTekaxX U pUCYHKaX;

IPUMEHATh [IOJYyYEHHbIE 3HAHMS HA I[PAKTUKE: CPABHUBATh M AaHAIM3UPOBATh pPEAJIbHbBIC
CUTyalluu, NPUMEHITh HM3yYECHHbIC IOHATHUS B IMPOLECCE IOMCKA PEIICHHS MaTeMaTH4eCKU
cOopMyIHPOBAHHOW MPOOIEMbI, MOAETHPOBATH pEANbHbIE CHTyallud Ha S3bIKE TE€OMETpPHH,
HCCJIEN0BATh TOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHITHM U TEOpeM,
ammapara anreOpbl, pemaTh MPaKTHYECKUE 334, CBSI3aHHbIE ¢ HAXOXKICHUEM FeOMETPUUECKUX
BEJINYMH;

UMETh MpPEJCTaBICHUs OO0 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUU KaK COCTaBHOM YacTu
(dyHIamMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kjacca o0ydaromuiicss HAYYUTCS:

CBOOOJHO ONEpUpPOBAaTh IOHATUSAMH, CBS3aHHBIMU C IWJIMHAPUYECKOW, KOHMYECKOW U
chepruecKkoit MOBEPXHOCTSIMU, OOBSICHITH CITOCOOBI TTOTyYCHUS;

OTIEPHPOBATH TOHATHIMHU, CBS3aHHBIMHU C TeJIaMH BpAIICHUS: HUJIMHIPOM, KOHYCOM, c(epoil u
1apoM;

pacrio3HaBaTh Teja BpallleHus (LMIMHAP, KOHYC, chepa U 1ap) U 0OBACHATH CIIOCOObI MOTY4YEHUS
TEJ BpalllCHHUS;

KJIacCU(UITUPOBATh B3aUMHOE PACIIOJIOKEHHUE CPEePhI U TNIOCKOCTH;

BBIYUCIIATh BEJMYMHBI HJIIEMEHTOB MHOTOTPDAaHHMKOB M TeJ BpalleHUs, OOBEMBI M IJIOIAIA
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPALLEHUS, TEOMETPUYECKHX TeJl C IPUMEHEHUEM (OpMYIT;
CBOOOJHO ONIEepUpOBaTh MOHATHSAMHU, CBSA3aHHBIMM C KOMOMHAIMSIMU Tl BpAIIEHUS U
MHOT'OI'PAaHHUKOB: MHOTOTPAaHHUK, BIMCAaHHBIH B cdepy M ONMCAaHHBIA OKOIO cdepsl, cdepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

BBIUHCIISTH COOTHOIIEHUS MEX/1y TUIOIIA MU TOBEPXHOCTEN 1 00bEMaMHU NOJIOOHBIX TE;
n300paxarb U3ydaeMble (QUIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJl BpallleHus;
U3BJICKaTh, MHTEPIPETUPOBaTh M MPeoOpa3oBbIBaTh HH(GOPMALMIO O MPOCTPAHCTBEHHBIX
FeOMETPUUECKUX PUTYpax, MPEACTABIEHHYIO Ha YepTekaxX U pUCYHKaX;

CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONlEpallMM HaJl BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpAMHAT;

pelaTe T€OMETPUUYECKUE 337aud Ha BBIYMCIEHHE YIJIOB MEXAY NPSAMBIMH M IUIOCKOCTSIMH,
BBIUMCJIEHHE PACCTOSHUM OT TOYKM JO IUIOCKOCTH, B I€JIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METO/a MIPU PELICHUY;

CBOOOJTHO ONIEpUPOBATh MOHATHIMHU, CBA3aHHBIMU C JBM)KEHHEM B IPOCTPAHCTBE, 3HATh CBOMCTBA
JIBUKCHU;

BBIMOJHATh M300pa)K€HUSI MHOTOTPAHHHMKOB W TEJ BpalIeHHs IPHU MapajlieIbHOM IepeHoce,
LEHTPaJbHOW CHMMETPUM, 3€pPKaJIbHOM CHMMETPHM, TpU IIOBOPOTE BOKPYI IPSIMOH,
npeoOpa3oBaHmsl OI00MS;

CTPOUTH CEYEHMsS] MHOTOTPAHHHUKOB M TeJl BpALICHHS: CEYeHMs IIMHApa (MapajuiebHO U
NEPIEHINKYJIAPHO OCH), CEUeHHUs KOHyca (MapajiefbHble OCHOBAaHHMIO U MPOXOASIINE Yepes3
BEpILIMHY ), CEUCHHUS 11apa;

UCMONb30BaTh ~ METOJAbl IOCTPOECHUS  CEYEHHMH: METOJ  CIENOB, METOJ BHYTPEHHEro
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MIIOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUUYECKHUE YTBEPKICHUS;

IPUMEHATh F€OMETPUUECKUE (DAKTHI U PELIEHUs] CTEPEOMETPUUECKUX 3ajJad, MPeInoIararmx
HECKOJIBKO IIaroB PeIeHHsI, €CIIU YCIOBUS IPUMEHEHU 3a/1aHbl B SIBHOM M HESIBHOU (opMme;



pelaTh 3aja4M Ha JOKAa3aTeJIbCTBO MATEMATUYECKUX OTHOIIEHUM U HaXOXKACHUE FEOMETPUUECKUX
BEJINYUH;

IIPUMEHSATH NIPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHMKALIMOHHBIE CUCTEMBI IIPU PELICHUH
CTEPEOMETPUYECKUX 3a/1a4;

IPUMEHATH IIOJyYECHHbIE 3HAHUSA HA IPAKTUKE: CPaBHUBATb, aHAIU3UPOBAaTh M OLICHUBATb
pEalIbHbIC CUTYallUH, NIPUMEHATh U3YUYEHHBIC TOHATHUSA, TEOPEMBI, CBOMCTBA B IIPOLIECCE MOMCKA
peLIeHUs MaTeMaTHYeCKH C(HOPMYITHMPOBAHHOM MTPOOIEMBI, MOAETHPOBATH PEATbHBIC CUTYallUU HA
A3bIKE TEOMETPUH, MCCIENOBATh IIOCTPOCHHBIE MOJECIH C MCIOJb30BAHUEM I'E€OMETPUYECKUX
NOHATUM M TeopeM, ammapara anreOpbl, pemarb NPaKTUYeCKHe 3a7add, CBSA3aHHBIE C
HAaXO0XXE€HUEM I€OMETPUYECKUX BEIUYMH;

UMETh IPEJCTaBIeHUs] 00 OCHOBHBIX JTalax pa3BUTHS TE€OMETPUM KaK COCTAaBHOW 4YacTu
(dyHIamMeHTa pa3BUTHS TEXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne  HaumeHoBaHHe Kouunuect
n/  pa3iesoB H TeM BO 4aCOB DJIeKTPOHHbIe (HM(pPpOoBbIe) 00pa3oBaTeIbHbIC PEeCYPChI
1 NMPOrpaMMbl Bceero
BEeICHIC B https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=3435961857907857
o I; SR 23 3#10_klass
p P https://resh.edu.ru/subject/17/10/
B3aummoe https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=3435961857907857
pacrojoKeHue
MIPSIMBIX B - 3#10_klass
p https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
Hapannensocts https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=3435961857907857
OPSIMBIX |
IOCKOCTEH B 8 3#10_klass
ocKocTe https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
Hepnenukyspy https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=3435961857907857
OCTb TIPSIMBIX U
« . 25 3#10_klass
[LIOCKOCTCH B https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=3435961857907857
Vel u
ACCTOSHIS 16 3#10_klass
pacero https://resh.edu.ru/subject/17/10/
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=3435961857907857
MHororpaHHUKN 7 3#10_klass
https://resh.edu.ru/subject/17/10/
BeKTODLL B https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=3435961857907857
H TpaH - 12 3#10_klass
POCTpaHCTBE https://resh.edu.ru/subject/17/10/
IToBTOpEHME,
o6obmerne u 5 https://resh.edu.ru/subject/17/10/
CUCTEMATH3ALUS
3HAHUN
OBIIEE
KOJIMYECTBO 102
YACOB I10
T[TPOTPAMME
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https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://resh.edu.ru/subject/17/10/
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://resh.edu.ru/subject/17/10/
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://resh.edu.ru/subject/17/10/
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://resh.edu.ru/subject/17/10/
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://resh.edu.ru/subject/17/10/
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://resh.edu.ru/subject/17/10/
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

Ne HaumenoBan @ Koaunuect
n/ EeTE;MeHOB B0 TacoB JuiekTpoHHbIE (HU(POBBIE) 00pa3oBaTeIbHbIE PECYPCHI
n NMPOrpamMMblI Beero
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#1
AHanuTnyeck
I asg TEOMETPUSL N 0_klass
p https://resh.edu.ru/subject/17/11/
Hostopenue, https://dzen.ru/a/ZOtALS6bnxvOcqpy2sid=34359618579078573#1
00001IeHnE U
2 CUCTEMATHU3A 15 0_Klass
" H https://resh.edu.ru/subject/17/11/
WS 3HAHUUN
O0BéM https://dzen.ru/a/ZOtALS6bnxvOcapv?sid=34359618579078573#1
3 MHOTOTpaHHU 17 0_klass
Ka https://resh.edu.ru/subject/17/11/
https://dzen.ru/a/ZOtALS6bnxvOcapv?sid=34359618579078573#1
Tema
4 24 0_klass
Bpatiienis https://resh.edu.ru/subject/17/11/
Tlnomamm https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#1
MMOBEPXHOCTHU
5 618 9 0_klass
1 OOBEMBI https://resh.edu.ru/subject/17/11/
KPYTJBIX TEJ
6 JIBrokeHus 5 https://resh.edu.ru/subject/17/11/
[ToBTOpEHwue,
7 oGobmexme 1 17 https://math-ege.sdamgia.ru/
CHCTEMATH3ALl
U 3HAHUUI
OBLIEE
KOJIMYECTBO 102
YACOB IIO
TTPOTPAMME
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https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://resh.edu.ru/subject/17/11/
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://resh.edu.ru/subject/17/11/
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://resh.edu.ru/subject/17/11/
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://resh.edu.ru/subject/17/11/
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://dzen.ru/a/ZOtALS6bnxvOcqpv?sid=34359618579078573#10_klass
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://math-ege.sdamgia.ru/

MMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHA OCHOBHOM
OBPA3OBATEJIbHOI ITPOT'PAMMBI

10 KUIACC

Kon
NMpoBepsieMoro
pe3yJbTara

7
7.1

7.2

7.3

IIpoBepsieMble MpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl CpeIHero oo1ero 06pa3oBaHus

['eomeTpus

OnepupoBarh MOHATUSIMH: TOUKA, MPsSMasi, TNIOCKOCTb

[IpuMeHATh aKCMOMBI CTEPEOMETPUU U  CIEJACTBUS M3 HHUX IMPU PEUICHUU
reOMEeTPUUYECKUX 3a/1a4

OnepupoBarh NOHATHSMHU: MAPAUIEIBHOCTh W MEPHEHIUKYJISPHOCTh MPAMBIX U
IJIOCKOCTEN

7.4

KnaccuduiupoBars B3auMHOE PAaCIOI0KEHHUE TPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSMU: JIBYITPAHHBIM Yroj, TpaHM JABYTPAaHHOIO yria, pedpo
JIBYTPAaHHOI'O YIJIA, JIMHEHHBIA YroJl IBYIPaHHOIO yIJja, IpajyCcHas Mepa IBYI'PaHHOIO
yria

7.6

7.7

OHepI/IpOBaTB IMMOHATHUAMMN: MHOT'OI'PaHHUK, BBIHYKHLIﬁ u HGBBIHYKHBIfI MHOI'OrpaHHUK,
QJICMCHTBI MHOI'OI'PaHHHKA, HpaBI/IJIBHBIﬁ MHOI'OI'paHHHK

Pacrio3naBaTh  OCHOBHBIE  BHUIbl ~ MHOTOIPAaHHUKOB  (HUpamujaa,  MpHU3Ma,
MPSIMOYTOJIBHBIN TTapajlIeIICIIHIIeI, KyO)

7.8

7.9
7.10

KJ'IaCCI/I(l)I/II_[I/IPOBaTL MHOT'OI'paHHUKH, BLI6I/Ipa$I OCHOBaHHA OJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I
(BI)IHYKJ'II)IG W HCBBIITYKJIBIC MHOTI'OIPAaHHUKH, IMPABUJIBHBIC MHOTOTPAaHHUKHA, MPSAMBIC U
HAaKJIOHHBIC ITPU3MBI, Hapannenennnezlbl)

OHepI/IpOBaTB MOHATHUAMU: CCKYIIAA IIJIOCKOCTh, CCUCHNEC MHOT'OT'PAHHHUKOB

OOBACHATH MNPUHIHUIIBI TTOCTPOCHUA CEe4YCHHI MHOT'OT'PAaHHUKOB, HCIIOJIB3YySd MCTOL
CJICI0B

7.11

7.12

7.13

Crpouth ceyeHHs] MHOTOTPAaHHHKOB METOJOM CJIEJIOB, BBINNOJHSTH (BBIHOCHBIE)
IUIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX (PUTYp: BUJI CBEpXY, COOKY, CHU3Y

Pemiate 3alayi Ha HaXO0XACHHUEC TCOMCTPHUYCCKUX BCIIMYUH 110 o6pa3uaM NN
alroputMaM, IMPUMCEHAA  HU3BECTHBIC AHAJIUTHYCCKHUE MCETOJAbI IIpU PCIICHUU
CTAHAAPTHBIX MATCMATHYCCKUX 3a4da4 Ha BbIYUCICHUC paCCTOHHI/Iﬁ MCKAY ABYMH
TOYKaMH, OT TOYKH OO0 HpﬂMOfI, OT TOYUKHUAO ITNIOCKOCTH, MEXKAY CKPCHIMBAOIIHUMMUCIT
MpsAMBIMHA

Pemarp 3amaunm Ha HaxXxOXKJEHHE TEOMETPHUYECKMX BEIMYMH MO oO0pa3laMm Hiu
anropurMaM, IPUMEHss U3BECTHBIC AHAJUTUYECKUE METOJAbl IIPpU  PELICHUU
CTaHAAPTHBIX  MAaT€MAaTHMYECKUMX  3aJad  HA  BBIYMCICHHE  YIJIOB  MEXIYy
CKPELIUBAIOIIUMUCS IPSIMBIMH, MEXKIY IPSAMOM U IUIOCKOCTBIO, MEXAY IIJIOCKOCTIMU,
JBYTPaHHBIX YIJIOB

7.14

Brraucasate 00bEMBI 1 TUIOIIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIpHU3Ma, TUPAMHIA)
C TpuMeHeHHeM (OpMyNd, BBIYHCISATH COOTHOIICHUS MEXKAY  IJIOMIAJSIMH
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOTOTPAHHHUKOB

7.15

OnepupoBarh MOHATHSIMH: CUMMETPHS B NPOCTPAHCTBE, LIEHTP, OChb M IIOCKOCTh
CUMMETPUH, LIEHTP, OCh U MIOCKOCTh CUMMETPUU (PUTYPHI

7.16

N3Bnekars, peoOpa3oBLIBAThH u WHTEPIPETHUPOBATH uH(pOpPMAITHIO 0
MIPOCTPAHCTBEHHBIX T€OMETpUYECKUX (Urypax, MpeICTaBICHHYIO Ha 4YepTexax u
pUCYHKaxX
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[IpumensaTp reoMeTpuueckue (QaxkThl A pelIeHUs CTEPEeOMETPUYECKHX 3ajad,

7.17 IIPEIIOJIaraloIiNX HECKOJIBKO IIAaroB pEIIeHHUs, €CIM YCIOBHs MPUMEHEHUS 3aJaHbl B
sSBHOU (hopme
718 [IpumensTH MpOCTEiIINe NporpaMMHbIEe CPEACTBA U 3IEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IPU PELIEHUN CTEPEOMETPUUECKUX 3a1a4
719 [IpyBoauTe HpUMEpPHl MAaTEMaTHMUECKUX 3aKOHOMEPHOCTEH B IPHUPOAE U KU3HHU,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE
[IpyuMeHsTH MOJIy4EeHHbIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh PEAJIbHbIE CUTYALUU U
MPUMEHITh W3YyYEHHbIE IIOHATHS B IMPOLIECCE IOMCKA pEIICHUS MaTeMaTHYeCKH
790 chOpMyJIMPOBAHHON MPOOJIEMBI, MOJICIHPOBATh pEallbHbIC CHUTYyalldd Ha S3BIKE
reOMEeTPUH, UCCIEA0BATh MOCTPOCHHBIE MOJEIHN C HCIOJIb30BAaHHUEM I'€OMETPUUYECKUX
MOHATUI W TeopeM, ammapara anreOpbl, pemarb MPaKTUYeCKUEe 3a/1aud, CBSA3aHHBIC C
HAXO0X/ICHUEM T€OMETPUYECKUX BETUYHH
11 KUIIACC
Kon . .
ORI IIpoBepsiemble npeMeTHbIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOM 00pa3oBaTe/bHOM
NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJbTara
6 I'eomeTpust
OnepupoBaTh  MOHATHUSAMHU:  IUIMHAPUYECKass  IMOBEPXHOCTh,  OOpa3yromiue
6.1 LHWINHAPUYECKON MOBEPXHOCTH, LUWIMHAP, KOHWYECKas IMOBEPXHOCTb, OOpasyrolue
KOHUYECKOW MOBEPXHOCTHU, KOHYC, cepruyecKkasi IOBEpXHOCTh
6.2 Pacno3naBate Tena BpamieHust (HUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI OYUEHUS TeJl BpallleHus
6.4 KnaccuguiupoBaTh B3aUMHOE PaclookeHHe Cephl U TIIOCKOCTH
6.5 OHepI/IpS)BaTBVHOH}ITI/I}IMI/IZ IapOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BBICOTA CermenTa,
1apOBOM CJI0M, OCHOBAHHUE IIAPOBOTI'0 CJIOS], BBICOTA IIAPOBOTO CJIOSI, IIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI U TUIONIA/IM TOBEPXHOCTEN TEJ BpAIllEHUs, T€OMETPUUECKUX TeJ C
) npuUMeHeHneM GopMy
6.7 OnepupoBarh MOHATUSMHU: MHOTOTPAHHUK, BIIUCAHHBIA B cepy U OMHCAHHBINA OKOIIO
) cdepsl, chepa, BMCaHHAS] B MHOTOTPAHHHK WJIH TEJIO0 BPAIICHHUS
6.8 BbIYHchsTh COOTHOUIEHHSI MEXAY TUIOIMIAIMU MOBEPXHOCTEH U 00BbEMaMH MOJOOHBIX
) Tell
6.9 N3obpaxkats m3yuaemble (GUTYpBI OT PyKH M C NMPUMEHEHHEM MPOCTHIX YEePTEHKHBIX
) MHCTPYMEHTOB
6.10 BrInonHATh (BBIHOCHBIC) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX GUTYD:
' BU/JI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHHUS TeJ BpallleHUs
N3Bnekars, MHTEPIIPETUPOBATD u peoOpa3oBbIBAThH nHpopMaIuio 0
6.11 MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTypax, MPEICTaBICHHYIO Ha YepTexax u
pPUCYHKaxX
[IpumensaTh reoMeTpuueckue (axkThl A peIIeHUs CTEPEeOMETPUYECKHX 3ajad,
6.12 MIPEANOJIAaralouX HECKOIbKO IIAroB PELICHUs, €CJIM YCIOBUS NIPUMEHEHHUs 3aJaHbl B
SIBHOM (hopme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBINOJNHATE ACHCTBHS CIIOKEHHS BEKTOPOB, BBIYMTAHHUSI BEKTOPOB U YMHOMXKEHUS
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BEKTOpa Ha YHMCJIO, OOBSICHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJIal0T

6.15 [IpuMeHsATh NpaBUJIO NapajuieIenuNeaa IPu CI0KEHUU BEKTOPOB
OmnepupoBaTh MOHATHAMH: JIEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
6.16 BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXAY BEKTOpaMmu,
CKaJISIPHOE TPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI
HaxonuTe cymMMy BEKTOpPOB M IPOM3BEJCHHE BEKTOpa Ha YHCIO, YTOJI MEXKIy
6.17 BEKTOpPaMH, CKIIPHOE MPOM3BEICHHE, pPACKIAAbIBATh  BEKTOpP IO  JBYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3azaBath IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAUHAT
6.19 Pemrate mpocreiimine reoMeTpuyeckue 3aJadyd  Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a
Pematp 3amaum Ha [OKa3aTeNbCTBO MATEMaTHYECKUX OTHOLICHUN M HAXOXKICHHE
6.20 rE€OMETPHUYECKUX BEIMYMH 10 oOpa3laM WM ajlropuTMaM, NPUMEHSS H3BECTHHIC
METO/IbI IPU PEIICHUHU CTAaHJAPTHBIX MaTeMAaTHYECKUX 3a]1a4
6.21 [TpuMeHsATh mpoCTeHIIe MPOrpaMMHBIE CPEICTBA U AIIEKTPOHHO-KOMMYHHUKAI[HOHHbIE
CHCTEMBI IIPY PEIICHUU CTEPEOMETPHUECKUX 3a1a4
6.22 [TpuBOaUTE TpHMEPbl MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B TPHPOAE M IKHU3HHU,
pacro3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPHUHU B HICKYCCTBE
[TpuMeHsATh OTyYeHHBIE 3HAHUS Ha MPAKTHKE: aHATM3UPOBATh PEabHBIC CUTYAI[H U
NPUMEHATh M3YYEHHBIC IOHATHS B IIpOLECCE IOMCKA PEIICHUS MaTeMaTHYeCKH
6.23 cOpMyYITMPOBaHHOW TPOOJIEMBI, MOJECIUPOBATh pEATbHbIE CHUTYyallMd Ha S3bIKe

T€OMETPUHU, UCCIIEN0BATh ITOCTPOCHHBIE MOJEIN C UCIOJIB30BAHUEM I'€OMETPUYECKUX
MOHATUM M TeopeM, ammnapara aareOpsl, pemarbh NIpakTUUECKUEe 3a7auu, CBSI3aHHBIE C
HAaXO0XJICHUEM I€OMETPUUYECKUX BEJINYUH
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KUIACC

Kon
7

7.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

['eomeTpus

OCHOBHBIE TOHSTHS CTEPCOMETPHUHU. Tqua, npsaMas, INIOCKOCTb, IMPOCTPAHCTBO. Ilonsatue 00
AKCUOMATUYCCKOM IMOCTPOCHUHN CTCPCOMCTPUN: AKCHUOMBI CTCPCOMETPHUH U CIICACTBUSA U3 HUX

7.2

7.3

7.4

B3aumMHOE pacmonoXeHUEe NpPAMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIMECS, IapaJICIbHBIE U
CKpewmuBaromuecss npsMbsle. llapamienbHOCTh HPSAMBIX M IUIOCKOCTEM B HPOCTPAHCTBE:
[apajuleJIbHbIE MPSMBIE B IPOCTPAHCTBE, MNAPAJICIBHOCTh TPEX NPSAMBIX, [APAICIBHOCTDh
IpsAIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMA CTOPOHAMH, YTOJ MEXIYy IpsSMBIMH B
npoctpaHcTse.  [lapannesnbHOCTH  IUIOCKOCTEHM: — HapajulelbHble  IIJIOCKOCTH,  CBOMCTBa
napajieNIbHBIX TIocKocTed. [Ipocreiimme mpocTpancTBeHHBIE (GUTYPHI HA TUIOCKOCTHU: TETPAdIp,
Ky©0, napajjienenurie]], IoCTpOeHUe CeUeHHH

[lepneHIUKYISIPHOCTh NPSAMOM M IUIOCKOCTU: HNEPIEHIUKYJISPHBIE IIPSMBIE B IPOCTPAHCTBE,
IpsIMBIE TAapAJUICNIbHBIE W INEPHEHAUKYJSIPHBIE K IIOCKOCTH, IPU3HAK NEPHEHAUKYJSIPHOCTH
IIPSIMON U INIOCKOCTH, TEOPEMA O MPSMOU MEPIEHAUKYJIIPHON IIIIOCKOCTH. YTJIbl B IPOCTPAHCTBE:
Yrojl MEXAy HPSIMOM M IUIOCKOCTBIO, JBYTPAHHBIM yrOJ, JUHEHHBIM Yrojl JBYTPaHHOIO YIUIA.
[lepnieHIUKyISIp M HAKJIOHHBIE: PACCTOSHUE OT TOYKM [0 IJIOCKOCTH, PACCTOSHHUE OT NPSAMOU 10
IUIOCKOCTH, IpOeKLus (QUrypbl Ha IUIOCKOCTh. [leprneHauKynspHOCTh IUIOCKOCTEW: NpPU3HAK
NEPIEHIUKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX mepreHauKyspax

IloHsATHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOIOTPAHHUKA, BBIINYKIIBIE M HEBBIMYKIIbIE
MHOI'OTPaHHUKH, pa3BEPTKAa MHOrorpaHHuka. IIpu3zma: n-yrosibHas mpu3ma, TpaHd M OCHOBAaHUS
OpU3MBbI, MpsiMas ¥ HaKJIOHHAs TMpHU3MbI, OOKOBas U TIOJIHAS TOBEPXHOCTb IPHU3MBI.
[Tapamrenenunen, nNpsAMOYroJabHBIN MapajulesIeANel U ero cBoucTtBa. Ilupammpa: n-yronpHas
NUpaMy/ia, TPaHW U OCHOBAaHHE MUPaMUIbl, OOKOBas M IOJIHAS TOBEPXHOCTb MUPAMUJIBI,
MpaBWIbHAsg M Yyceu€HHas MupaMuaa. OJEMEHThl MNpu3Mbl W nupamuabl. IIpaBuiibHbIE
MHOT'OTPAaHHUKH: TIOHATHE IPABUIBHOTO MHOIOIPAHHHUKA, IPAaBWIbHAsA INpPU3Ma M IIpaBUIIbHAs
nupamMu/ia, IpaBuibHas TPEYrojibHas NMUpaMUAa U IPaBUIbHBIA TeTpasap, Ky0. [IpeacraBnenue o
IIPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp, AOACKa’aAp M HKocadapyrue CeueHus NOpuU3Mbl U
MIAPaMU/IBI

7.5

7.6

7.7

CI/IMMeTpI/ISI B IIPOCTPAaHCTBE: CUMMETPUA OTHOCUTCIIBHO TOYKH, HpHMOfI, IUIOCKOCTH. DJIEMCHTEI
CUMMCTpPHUH B ITUpaMUJaX, MapaJuICICIUIICAAX, IIPABUIIBHBIX MHOT'OT'PAHHHUKAX

Brruncnenue 31€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriasl. [lnomans OokxoBoOi
MOBEPXHOCTHU U TIOJHOW MOBEPXHOCTHU MPSIMON MPU3MBI, IJIOLIa/Ib OCHOBAHUMN, TeopemMa 0 OOKOBOIt
MOBEPXHOCTU MpsiIMOM mpu3Mel. [lnomans GOKOBOW MOBEPXHOCTH M MOBEPXHOCTU MPABUIBLHOMN
MMpaMHJIbl, TEOpeMa O Iuionaan yceu€HHoi nmupaMusl. [Tonstue 00 06béMe. O6bEM nUpamMubl,
IIPU3MBI

[Tono6uble Tena B mpoctpaHcTBe. COOTHOIIEHUSI MEXAY IUIOIAASIMHU MOBEpXHOCTEH, 00BEMaMu
10JIOOHBIX TeJ

11 KUIIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COEePKAHUS
\ ['eomeTpus
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6.1

6.2

[Munuaapuueckas TOBEPXHOCTb, oOOpa3ylomme IMHIMHAPUYECKOW  MOBEPXHOCTH, OCh
WIMHIPAYECKON oBepXHOCTH. [{unuHap: ocHOBaHUS U OOKOBast MOBEPXHOCTh, 00pa3yromias u
0Cb, IJIOIa/1b OOKOBOM U MOJTHON MOBEPXHOCTH

Konnveckass moBepXHOCTb, 00pa3ylomuMe KOHHYECKOH ITOBEPXHOCTH, OCh M BEpIIMHA
KOHUYECKOH moBepxHocTU. KoHyc: ocHOBaHHME U BeplinMHa, 00pasyromas M OcCbh, IUIOLIA]b
OOKOBOIl M IMOJHOI MOBEPXHOCTU. YCEUEHHBIH KOHYC: 00pas3yloliye W BBICOTA, OCHOBAHUS W
0OOKOBast MOBEPXHOCTh

6.3
6.4

Chepa wm map: wneHtp, pamuyc, AWaMeTp, IUIOMIAAh MOBEPXHOCTH cdepbl. B3aumnoe
pacnosoxeHue cepsl U IIIOCKOCTH, KacaTelabHasl INIOCKOCTh K cdepe, miouaab chepsl

N300pakeHue el BpalieHus: Ha TI0CcKocTU. Pa3BépTka LMIMHIpa U KOHYCa

6.5

6.6

6.7

KomOunanmu ten BpameHus ¥ MHOTOIPAaHHMKOB. MHOTOTpaHHHK, ONKCAaHHBIN OKOJO cdepsl,
cdepa, BliMcaHHasi B MHOTOTPAHHUK, WJIHM TEJIO BpallleHus

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBa 00BEMOB Tell. Teopema 00 06bEMe MPSIMOYTOIBLHOTO
napajuienenunena u ciueactsus u3 He€. O0bEM nmaMHApa, koHyca. O0BEM IIapa U IUIOLIAJb
chepnl

[TonoGHble Tena B mpocTpancTBe. COOTHOIIEHUS MEKAY IUIOIAASIMU TOBEPXHOCTEN, 00bEMaMU
MOTIOOHBIX TEI

6.8

6.9

Ceuenus mwimHApa (HapamienbHO U NEPIEHIUKYISIPHO OCH), CEUYEHUs KOHYyca (IapajuleIbHOoe
OCHOBAHHUIO U NMPOXOJIAIIEE Yepe3 BEPIINHY), CEUEeHUs 11apa
BexTop Ha mimockoctu U B npoctpaHcTBe. CIOXKEHHE U BBIYMTAHHUE BEKTOPOB. YMHOXKEHUE

BEKTOpa Ha uucio. Pa3noxeHue BekTopa mo TpEM HEKOMILIaHAPHBIM BekTopaMm. [IpaBuiio
napajuienenunena. Pemenre 3anay, CBA3aHHBIX ¢ IPUMEHEHUEM IIPAaBUJI IEUCTBUIN C BEKTOpaMuU

6.10

IIpssMoyrosbHas cuctemMa KOOpAMHAT B mnpocTtpaHcTtBe. Koopaunatel BekTopa. IIpocreiimme
3a7adyl B KOOpAMHATax. YTroia MexAy BekTopamu. CKalasipHOE NPOU3BEIEHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpsAMBIMH U IUIOCKOCTSAMH. KOOpAMHATHO-BEKTOPHBIM METOJ INpU
PELICHNU T€OMETPUYECKUX 3a1a4
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INPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHMSA OCHOBHOMU OBPA30OBATEJIbBHOMU ITPOI'PAMMbI CPEJHEI'O OBIIEI'O

OBPA3OBAHUA

Kon
NpoBepPSIEeMOro
TpeOoOBaHMs

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM Pe3yJibTATAM 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus

Brnagenne MeronaMu J0Ka3aTeNbCTB, QJITOPUTMaMHM pELIEHMs] 3a4ad; YMEHHE
dbopMynupoBaTh M ONEPUPOBATH MOHATHAMH: OIpElEICHHe, aKchuoMma, TeopeMa,
CIIE/ICTBUE, CBOMCTBO, NPHU3HAK, JI0KA3aTEIbCTBO, PAaBHOCHIbHBIE (HOPMYITUPOBKH;
NPUMEHATh HX; yMeHHe (QopMyIupoBaTh OOpaTHOE U  IPOTHBOIOIOKHOE
YTBEPXKACHUE, NPUBOIUTH IMPUMEPbl U KOHTPIPHUMEPHI, HCIIOJIB30BaTh METOJ
MaTeMaTHYeCKON WHIYKIMH; TPOBOAUTD JI0Ka3aTeIbHbIe PACCYXKACHUS MPU PEIICHUN
3aJla4, OLIEHUBATh JIOTUYECKYIO NMPABUIBHOCTh PACCYKIEHUMN; YMEHUE ONEpUpPOBATh
MOHATHSIMH: MHOXECTBO, IOJMHOKECTBO, OINEpallMd HaJ MHOXXECTBaMH; YMEHHE
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBI ammapar JJis OIUCaHUS pealbHBIX
MPOLIECCOB U SIBJICHUW M NPU PEUICHHH 3a7a4, B TOM YHCIE U3 JPYTUX Yy4eOHBIX
MPEeIMETOB; YMEHHE ONEePUPOBATH MOHATUSAMU: Tpad, cBA3HBIN rpad, IepeBo, LUK,
rpa¢ Ha MIOCKOCTH; YMEHHE 3a/1aBaTh M OMUCHIBATh Tpadbl Pa3IMIHBIMH CIIOCOOAMHU;
MCIOJIb30BaTh Tpadbl P PEIICHUN 33124

YMeHue omnepupoBaTh MOHATHSAMHU: HATypajdbHOE YHCIO, II€JI0€ YMCIO, CTEHEeHb C
[EeNbIM TIOKa3aTesieM, KOPEHb HAaTypajbHOH CTENEHH, CTENEHb C palMOHAIbHBIM
MOKa3aTeseM, CTENeHb C JICWCTBHTEJIBLHBIM IOKa3aTeJeM, JIoTapu(M YKcia, CHHYC,
KOCHHYC W TAaHT€HC IPOM3BOJIFHOTO YHCIIA, OCTATOK IO MOJAYJIO, PAlMOHAIBHOE
YHCII0, UPPALMOHANIBHOE YHMCIO0, MHOXKECTBA HATYPaJbHBIX, LEJNbIX, PallMOHAIbHBIX,
HeﬁCTBHTCHBHBIX YUCCJI; YMCHUC UCIOJb30BATh NPU3HAKU ACIIMMOCTH, HanMMEHBITHH
o0IMi fenauTeNb U HaMMeHbIlee o0Iee KpaTHOe, anropuT™M EBkinaa npu peuieHun
3aaa4;, 3HAKOMCTBO C PA3JIMYHBIMU MO3UIIUOHHBIMU CHCTCMAaMH CYHUCJICHHA, YMCHHC
BBINOJIHATh BBIUUCIIEHUE 3HAUYEHUHM U NMpeoOpa3oBaHMs BBIPAKEHUH CO CTENEHSIMU U
jgorapugmamu, mpeoOpazoBaHUs JPOOHO-PAIIMOHANBHBIX BBIPAXKEHUH; yMEHHE
ONEpPUPOBATh TMOHATHAMM: IOCIEIOBATEIbHOCTb, apH(MeTHueckas mporpeccus,
reoMeTpuyIecKast MporpeccHsi, 0eCKOHEYHO yOBIBaIOIIAs TeOMETPHUYECKask IPOrpeccus;
yYMEHHUE 3aJaBaTh IOCJIEJOBATEIBHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX
dbopmys; yMeHHE OINepUpOBaTh MOHATHSMU: KOMIUIEKCHOE YHCIIO, COMPSOKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOJAYJb M apryMEHT KOMIUIEKCHOTO 4Hcia, Gopma 3amucu
KOMIUIEKCHBIX 4YHceNl (TeoMeTpuyeckasi, TPUTOHOMETpUYecKkass U ajredpanyeckas);
yMETh TPOU3BOIUTH apU(PMeTHYeCKHe JEHCTBHS C KOMIUIEKCHBIMU YHCIIaMHU;
IIPHUBOJIUTH IMPUMEPHI HCII0JIb30BaHUA KOMIIJIEKCHBIX YHUCEII, OIICpHUPOBATH
MOHATUSAMH: MaTpuua 2x2 u 3x3, onpenenuTeNb MaTPULbl, TEOMETPHUUECKUN CMBICI
OTIPEICTUTEINS

VYMenmne OICpHUpOBaATH IIOHATUAMMU: palroOHaJIbHBIC, HppauOHAIBHEIC,
MOKa3areabHbIe, CTETICHHbIE, Torapu(MUUEeCKHe, TPUTOHOMETPUUECKHUE YPaBHEHUS U
HCpaBCHCTBA, HWX CHUCTEMBI; YMCHHC OICPpHUPOBATH TMMOHATHUAMU: TOXKIACCTBO,
TOXKJIECTBEHHOE MpeoO0pa3oBaHKe, ypaBHEHHE, HEPABEHCTBO, CHCTEMa yYpaBHEHUU U
HEPaBEHCTB, PABHOCUJIBHOCTh YpaBHEHHUI, HEPABEHCTB U CHCTEM; YMEHHE pellaTh
YPAaBHEHUS, HEPABEHCTBA M CUCTEMBI C IOMOIIBIO PA3IUYHBIX INPUEMOB; pEIIAThH
YpaBHEHHMsI, HEpPaBEHCTBA M CHCTEMbl C [apaMeTpoM; MPHUMEHSTh YpaBHEHMS,
HCpPAaBCHCTBA, HUX CHCTCMbBI [JIsI PCHICHUA MATCMATUUYCCKUX 3ada4 W 3ada4 U3
pa3IMYHBIX 00JIaCTel HAYKH U PEATbHOM KU3HHU

YMenue omnepupoBaTh HNOHATUSAMH: (YHKIUS, YETHOCTh (PYHKIMH, MEPUOAUYHOCTH
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(GyHKIMHM, OTPAaHWYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (YHKIMH, OSKCTPEMyM
¢byHKuMM, HauOoJblllee M HAUMEHblIee 3Ha4deHHUs (YHKIMM Ha TMPOMEXKYTKE,
HenpepbiBHasE (QyHKIMsS, acUMITOThl rpaduka (QyHKUMH, IepBas U BTOpas
npou3BoaHAs (YHKIWH, TEOMETPUYECKHA W (U3NYECKUH CMBICI IPOU3BOIHOM,
nepBooOpasHasi, ONpe/eNEHHbId MHTErpaj; YMEHHE HAXOJUTh aCUMITOTHI Ipaduka
(GYHKIMH; yMEHHE BBIYUCIATH MPOM3BOJHBIC CYMMBI, IPOHM3BEACHHUS, YAaCTHOTO M
KOMIO3ULUN (QYHKLUUH, HaXOAUTh ypaBHEHHME KacaTelbHOW K rpaduky (QyHKLUY;
YMEHUE HAXOIHUTh MPOM3BOJIHBIC DJIEMEHTApHBIX (YHKIMK; YMEHUE HCIOJIb30BATh
IIPOM3BOJIHYIO JJIsl McceloBaHUs (PyHKIMI, HaXOAUTh HAHOOJIBIINE U HAaMMEHBIINE
3Ha4eHUs1 (DYHKIMNA; CTPOUTH Ipa)MKd MHOTOWIECHOB C WCIOJB30BAHUEM arapara
MaTeMaTHYeCKOro aHajau3a; IPUMEHATh IPOU3BOJHYIO JUIsl HAXOXKAECHUS HAWIy4IlIero
pelieHusl B MPUKJIAIHBIX, B TOM YHUCIIE COLUAIbHO-3KOHOMUYECKUX M (PH3MUECKUX
3aJja4ax; HaxOJQUTh IJIOUAau U 00BEMBI GUTYp C MOMOIIBIO MHTErpaa; MpUBOAUTH
pPUMEPHl MaTeMaTUYEeCKOr0 MOJCIHPOBAHUS C MOMOIIBI Au(QepeHInatbHbIX
ypaBHEHUH

YMenue onepupoBarh MNOHATHAMH: rpaduk QyHKuH, oOpaTHas (QyHKUHUSA,
KOMITO3UIUST (DYHKIIMH, JTHHEWHAs QyHKIUS, KBaApaTUIHas QYHKINS, palliOHATbLHAS
GbyHKIMs, creneHHas (YHKIMS, TPUTOHOMETPHYECKHE (YHKIUH, OOpaTHBIC
TPUTOHOMETPUYCCKHE (YHKIMH, ITOKa3aTreiabHas W Jorapupmudeckas (QyHKINU;
YMEHUE CTPOUTh TpadUKud H3YYCHHBIX (YHKIUH, BBINOJHATh IPEOOpA3OBAHMUS
rpadukoB (QYHKIUH, WCHOIB30BaTh TpaduKu Ui W3yYEHUs MPOIECCOB U
3aBHCUMOCTEH, TIPU PEIICHUH 3alla4 U3 JAPYTHX Y4eOHBIX MPEIMETOB M 3a1ad M3
peIbHON JKM3HM, BBIpaXaTh (QOpMyJIaMH 3aBUCHMOCTH MEXIY BCIMYHMHAMH,
MCIOJNIb30BaTh CBOMCTBA U TpadUKu (PYHKIMIA JUI pelIeHusl ypaBHEHUHN, HEPAaBEHCTB
W 3aJad Cc Tapamerpamu; H300pakaTh Ha KOOPIWHATHOW TUIOCKOCTH MHOXKECTBA
pelieHnid ypaBHEHUH, HEPAaBEHCTB U UX CHCTEM

YMeHue pemats TEKCTOBbIE 3a/1a4M Pa3HBIX TUIOB (B TOM YHUCIIE€ Ha MPOLEHTHI, 10JIU
U YacTH, Ha JIBUWXKEHHE, paboTy, CTOMMOCTh TOBAPOB M YCIYT, HAJIOTH, 33Jaydl M3
o0JacTy ynpaBiIeHUs JIMYHBIMU U CEMEUHBIMHU (DHAHCAMU); COCTABIATh BHIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbI II0 YCIOBHUIO 3aJadd, MCCIEI0BATh
MOJIy4YEHHOE pEIIeHHEe U OLIEHHWBATh MPaBJONOJOOHOCTh pEe3ylbTaTOB; YMEHHUE
MOZICJINPOBATh PEaJIbHBIE CUTYallMU Ha A3BIKE MAaTEMATUKH; COCTABIIATH BBIPAXKEHUS,
YpaBHEHHUs, HEPABEHCTBA M HMX CHCTEMBl II0 YCJIOBHIO 3aJadyM, HCCIENI0BAThH
MIOCTPOCHHBIE MOJIENIM C HUCIOJb30BAHUEM ammapara aiareOpbl, HHTEPHPETHPOBATH
TTOJTyYEHHBIN pe3yabTaT

YMeHue onepupoBaTh NOHATUSIMU: CpeiHEE apupMeTHIEeCKOoe, MeIMaHa, Hauobobllee
U HaWMEHbIIIEEC 3HAYCHUS, pa3Max, JUCIIEPCUsl, CTAHJaPTHOE OTKJIIOHEHUE YHCIIOBOIO
Habopa; yMeHHE HU3BJEKaTh, MHTEPIPETHPOBATh MHGOPMAIUIO, MPEACTABICHHYIO B
TabIuIax, Ha AMarpaMMmax, rpadukax, oTpakarollylo CBOMCTBA peabHBIX MPOLIECCOB
U SBJIGHUH; TMPEACTaBIATh HH(AOPMALMIO C TIOMOIIbIO TabMUI W Juarpamm;
UCCIIeIOBaTh CTATUCTHUYECKUE JAHHBIE, B TOM YHUCIIE C IPUMEHEHHEM rpaduyeckux
METOJIOB M DJEKTPOHHBIX CpPEJCTB; TIpadUyecKu UCCIEN0BaTb COBMECTHbBIE
HAOJIIOACHNUS C TOMOIIBIO JUarpaMM paccerBaHUs U TUHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHATUAMU: CIyYailHBI ONBIT M CiydaifHOe COOBITHE,
BEPOSITHOCTh ~ CIIyYafHOTO ~ COOBITHS; YMEHHE BBIYHCIATH  BEPOSTHOCTH  C
UCTOJb30BAaHUEM TpaUYECKHX METOJIOB; TNPUMEHATH (OPMYJBl CIOXKEHHUS U
YMHOXEHHUSI BEPOATHOCTEH, (DOpMyIly MOITHOW BEpoOSATHOCTH, Gopmyny bepHysm,
KOMOMHATOpHbIE (aKThl ¥ (HOPMYJIbI; OLEHUBATH BEPOSITHOCTU PEAIbHBIX COOBITHH;
YMEHHE OIEepHpOBaTh MOHATHAMHU: CIy4daliHas BEIWYHMHA, paclpeneicHue
BEPOSTHOCTEH, MaTeMAaTUYECKOE OKUAAHUE, AUCIEPCUS U CTaHIAPTHOE OTKJIOHEHHE
CIy4yalHOW BEJWYMHBI, (YHKIMHM pPACHPEACICHUS M IUIOTHOCTH pPaBHOMEPHOTO,
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IIOKA3aTeJIbHOIO0 M HOPMAJIBHOTO PACHpECIICHUI; YMEHHE HCIIOJIb30BaTh CBOMCTBA
M3YUYEHHBIX PaCIpeNelIeHUN Ul pelleHUs 3a1ay; 3HAKOMCTBO C IOHATHUSAMH: 3aKOH
OOJIBIIMX YHMCETI, METO/Ibl BBIOOPOYHBIX MCCIIEJOBAHUMN; YMEHNE IPUBOAUTE ITPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIIMX YHCENT B MPUPOAHBIX M OOIIECTBEHHBIX SBICHHSIX;
YMEHHE OINEpPUpPOBaTh IOHATUSAMHU: COYETAHUE, IEPECTAHOBKA, YHUCIIO COYECTAHMM,
YHCII0 TIepecTaHOBOK; OMHOM HpIO0TOHA; yMeHHE NPUMEHITh KOMOUHATOPHBIE (haKThI
U pacCyXICHMs AJIsl pellleHHs 3aJay; OLEHUBATh BEPOSITHOCTU pPEealIbHBIX COOBITHH;
COCTABJISITh BEPOSATHOCTHYIO MOJIENb U UHTEPIIPETUPOBATH IIOJyYECHHBIN PE3YJIbTAT

10

11

YMeHue onepupoBaTh MOHATHSMM: TOUYKa, HpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, Jy4, BEJINYMHA YIJIA, IUIOCKUI yTOj, ABYTPAHHBIN yIroj, TPEXTPaHHBIA YTrOJl,
CKpEILMBAIOIIMECS MpsIMble, NapauIeIbHOCTh W IEPIEHIUKYISIPHOCTb IPSAMBIX U
IJIOCKOCTEM, yroia MEXAY HIPSIMBIMHM, YTOJd MEXAY OPsIMOM M IUIOCKOCTBIO, YroJ
MEXJy IUIOCKOCTSMM, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSHUE MEX]Y IUIOCKOCTSIMH; YMEHHUE HCIIOJIb30BaTh MPU PELICHUU
3a/la4 M3y4YeHHblE (PAKThl U TEOPEMBbl IUIAHMMETPUH; YMEHHE OLIEHMBATh pa3Mepbl
OOBEKTOB OKPYXAIOUIET0 MHUPA; CTPOUTh MATEMaTHYECKHUE MOJIEIH C MOMOIIBIO
F€OMETPUUYECKUX TOHSATUW W BEIMYMH, PEIIaTh CBS3aHHBIE C HUMHU MPAKTUYECKUE
3a/1a4u

YMeHHne  omepupoBaTh  MOHATHAMHU: IUIOMAAL  (QUTYpEl, O00BEM  QUTYpHI,
MHOTOIpDAaHHHMK, TPaBWIbHBIH MHOTOTPaHHUK, CEYEHHE MHOIOTPaHHUKA, KyO,
napajiesienune, Ipu3Ma, nupamuaa, GuUrypa u MmoBepXHOCTb BpAIECHUS, IHIHHID,
KOHYC, 1ap, cdepa, miomans chepsl, MIO0MAb TOBEPXHOCTH MUPAMUJIbI, TPU3MBI,
KOHyCa, HWIMHApPA, 00bEM KyOa, MPSMOYTOJILHOTO Mapajulelenunesia, MTHPaMHIBL,
IIpU3MBI, LWIMHIpA, KOHYyCa, IlIapa, pa3BEPTKA IOBEPXHOCTH, CEYEHUs KOHycCa H
LUJIUHAPA, MApajuleJbHble OCH WJIM OCHOBAaHUIO, CEUYEHWE IIapa, IUIOCKOCTb,
Kacatomascsi chepbl, LWIMHIPA, KOHyCa; YMEHHE CTPOUTh CEYeHHE MHOTOrpaHHMKa,
n300paxkaTb MHOTOTPaHHUKH, (PUTYPBI U TIOBEPXHOCTH BpAILLEHUS, UX CEUEHHUS, B TOM
YUCJIE € TIOMOIIBIO DJIEKTPOHHBIX CPEICTB;, YMEHHE IIPUMEHATH CBOMCTBA
reOMEeTPUUYECKUX (PUTyp, CAMOCTOATEIBHO (OPMYIUPOBATh OMPECIICHUS N3ydaeMbIX
¢buryp, BBIABUraTh TMIIOTE3bl O CBOMCTBaX M IMpH3HAKaX IeOMETpPUYECKHX (Uryp,
00OCHOBBIBaTh WJIM ONPOBEPraTh WX; YMEHUE MPOBOJIUTH KilacCUPUKALMIO GUTYp IO
Pa3IUYHBIM NIPU3HAKaM, BBIIOJIHATH HEOOXOMMBbIE JJOMOJHUTEIbHBIE TOCTPOSHUS

YMeHue omnepupoBaTh MOHATUAMHU: [JBI)KEHHE B MPOCTPAHCTBE, HapaiieNIbHbINA
MEPEeHOC, CHMMETpPHUs Ha TUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, NMPeoOpa3oBaHHE
no1o0usi, NoA0OHbIe (GUTYpBI; YMEHHE paclio3HaBaTh paBHbIE U MMOI00HBIE GUTYDHI, B
TOM YHCIIE B TPUPOJAE, HUCKYCCTBE, apXUTEKTYpe; HCIOIB30BATh T€OMETPUYECKHE
OTHOILICHMS TPHU PELICHUU 3a/a4y; HaXOJUTh T'€OMETPUYECKHE BEIWYMHBI (JUIMHA,
yTOII, IJIONIaah, 00BEM) MPH PEIICHUH 3a/1a4 U3 JIPYTHX YYeOHBIX MPEJIMETOB M U3
pearbHON JKU3HM;, YMEHHE BBIYHCIATH I'€OMETPHUYECKHE BEJIMYMHBI (JUIMHA, YTOJ,
wiouaab, o0BbEM, IUIONIA/b IOBEPXHOCTH), HCHOIB3YyS H3yueHHBbIE (GOPMYINbI H
METO/Ibl, B TOM YHCJIE: TUIOIA (b IIOBEPXHOCTH MUPAMHU/IBI, IIPU3MBbI, KOHYCa, IIUIMHIPA,
mwiom@aab chepsl; 00bEM Kyba, MNPSIMOYTOJBLHOTO IMApAJUICIEINIea, THUPAMUIbI,
MIPU3MBI, IIWIIMH]PA, KOHYCa, [Iapa; YMEHUE HaXOAUTh OTHOIIEHHE 00BEMOB 1MOI00HBIX

duryp

12

YMeHue OnepupoBaTh MOHATHAMH: NPSMOYTOJbHAsh CHCTEMa KOOpPAWHAT, BEKTOP,
KOOPAMHATHl TOUYKH, KOOPIUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA
Ha YHUCIIO, Pa3JIOKEHHE BEKTOpa MO 0a3ucy, CKaIIpPHOE NMPOU3BEICHHE, BEKTOPHOE
MIPOU3BEICHNE, YrOJd MEXIY BEKTOpaMH; yMEHHE WCIOJIb30BAaTh BEKTOPHBIA U
KOODAMHATHBIM METOA Uil PpeIICHHS TeOMETPUYECKMX 3afad M 3a7ad Jpyrux
yueOHBIX PEAMETOB

13

YMenue BI:I6I/IpaTB HOHXOZ[HHIHﬁ MCTOA I PpPCIICHHMA 3adddMd; I[MOHHMAaHHUC
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3HaYMMOCTH MAaTEMAaTUKU B M3Y4YEHUU NPUPOAHBIX U OOLIECTBEHHBIX MPOLECCOB U
SBJICHUHM; YMEHHE pACIIO3HABaThb IIPOSBICHHE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE,
YMEHHUE NPUBOAMUTH NPUMEPHI MATEMAaTUYECKUX OTKPBITUM POCCUICKOM M MHUPOBOU
MaTeMaTUYECKOW HAyKH
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HEPEYEHD 3JIEMEHTOB COJAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna u BIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haky qenuMocTy HeabIX YUCe
12 Panuonaneupie umncia. OOBIKHOBEHHBIE U JECATUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
MIEPHOINICCKHE TPOoOH
13 ApH(bMeTHthCKHI?I KOpeHb HaTypajbHOH creneHu. [leiicTBus ¢ apudMeTHUeCKUMU KOPHSIMHU
HaTypaJbHOMN CTENEHU
1.4 Crenens ¢ nenbiM nokasareneM. CTeneHb ¢ pallnoHalbHBIM NoKa3arenaeM. CBolCcTBa CTENIEHU
15 CuHyC, KOCHMHYC W TaHTEHC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHTEHC
YHCJIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHUHbIE U HATYpPAIbHBIC JTOTapH(PMBI
JleiictButenpHble unciaa. Apudmerhyeckue oOmepanuud ¢ JIeHCTBUTEIBHBIMU  YHCIAMHU.
1.7 [TpubnuxEHHbIE BBIYMCICHUS, NpaBUIa OKPYIJICHUS, TPUKUAKA M OLEHKa pe3yibTara
BBIYMCIICHUI
1.8 [IpeobOpa3zoBanue BbIpaKeHUI
1.9 KommiekcHble ynucna
2 YpaBHEeHHs U HEPABEHCTBA
2.1 [enble 1 TpoOHO-pallMOHATbHBIEC YPABHEHUS
2.2 HppaumonaibHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHHs
24 [TokazarenabHble U JIOTapUPMUUYECKHE YPABHEHUSI
2.5 [lenpie u 1pOOHO-pAIIMOHATIEHBIE HEPABEHCTBA
2.6 HppanmonanbHbie HEPABEHCTBA
2.7 [TokazaTenpHBIC U JOrapuhMHUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpruyeckue HepaBeHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMU
2.11 Matpuna cucTeMsl JIMHENHBIX ypaBHEeHUH. ONpeaennTellb MaTPUILIbI
3 OyHKIMH U TpaduKH
31 Oynkius, crnocodbl 3amanus (pynkuuu. ['paduk dynkiuu. B3anmHO 0oOpaTHBIE (QYHKIHU.
) Uérnble u Heu€THbIe QyHKIMU. [leproanueckue GpyHKINN
OO6nacte ompeneneHuss ¥ MHOXECTBO 3HaueHMH Qynkumu. Hymm ¢yskumun. ITpomexyTku
3.2 3HAKOMOCTOAHCTBA. [IpoMEXyTKM MOHOTOHHOCTH (GYHKUIUU. MaKCUMyMbl U MHHHMYMBI
¢ysnkuuu. Hanbonpiiee 1 HauMeHbllee 3HaueHue QyHKIIMH Ha IPOMEXKYTKE
33 CrenenHast (yHKIUS C HATYypaJbHBIM U LIebIM 1oka3ateneM. E€ cBoiicTa u rpadux. CoiicTBa
U rpaduK KOpHS n-0i CTENEeHH
34 Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpaQuKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUU, ©X CBOWCTBA U TPaPUKH
36 Touku paspeiBa. AcuMnTOTHl TpadukoB (yHKIMHA. CBONCTBA (PYHKIIMH, HEMPEPHIBHBIX HA
OTpE3Ke
3.7 ITocnegoBaTenbLHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATENLHOCTEN
3.8 Apudmerrdeckas 1 TeoMeTprUIecKas mporpeccuu. @opMysia CJI0KHBIX MPOIEHTOB
4 Hagana maTemMaTn4yeckoro aHaausa
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4.1

[TpousBoanas pyHkiwu. [Ipon3BoHBIC 2JIEMEHTAPHBIX (PYHKITUN

[IpumeHeHne MNPOU3BOMHON K HCCIENOBaHMIO (YHKIMII HAa MOHOTOHHOCTb U 3KCTPEMYMBI.

4.2 HaxoxaeHrne HanboIbIIero 1 HAaMMEHbIIEro 3HaYeHHsI (PYHKIIMU HA OTPE3Ke
4.3 [lepBooOpasnas. Materpain
5 MHoOXecTBa U JIOTHKA
5.1 MHOk€ecTBO, Onepalu HaJ MHOKecTBaMu. [narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMBbIE ¥ TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tema 1 TOBEpXHOCTHU BpAICHUS
7.5 KoopauHatsl 1 BEKTOPBI
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