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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, TaKk Kak 00ecreynBaeT BO3MOKHOCTh H3y4YECHHUS JUCIUIUINH €CTECTBEHHO-HAyYHOU
HAMpaBJICHHOCTH M TPEIMETOB T'YMAaHUTAPHOrO IUKIA. [10CKONBKY JOTHYecKOe MBIIUICHHE,
dopmupyeMoe IpH M3Y4EHUU OOYyYarOIIMMUCS TMOHATHUMHBIX OCHOB TI'E€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHUHU LIENOYKU JIOTUYECKUX YTBEP)KICHUH INpHU peLICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIBb3YIOTCS NIPU PEIIEHUH 3a]lad €CTECTBEHHO-HAY4YHOrO LUKJA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilens ocBoeHMs mporpaMMbl yueOHoro kypca «l'eomerpus» Ha yriayOin€HHOM ypOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOy4aromuXcs MPH HM3YYCHHH TEOMETPUH, Kak
COCTaBIISIIONIEH MpeaMeTHOl obnactn «MaremaTnka W WHGPOpPMATHKa» dYepe3 oOecleyeHue
BO3MOXKHOCTH NPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKHMX IeOMETpUYECKMX 3HaHUN U
JecTBUH, creln(UYHBIX I€OMETPUHM, U HEOOXOAMMBIX Ul YCIEUIHOIO MpOo(hecCHOHAIBLHOIO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMU Kypca T€OMETPUU Ha YTIyOJIEHHOM YPOBHE, PACIIUPSIIOIIUMU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacmMpeHue TpEACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOH KYJIBTYpPHl U
(dbopMEpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

dopMHpoBaHHE TPEICTABICHUS O NPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJENSIX, [O3BOJIAIONIMX ONUCBIBATh UM M3y4daTh pas3Hble SBJICHUS
OKpY’KaIoIIero MMpa, 3HaHHE MOHATHHHOrO ammapara 1o pasaeny «CrepeoMeTpus» yueOHOTo
Kypca reoMeTpuH;

dbopMHpoBaHHE YMEHHsI BIa/IeTh OCHOBHBIMH MOHSTHUSMHU O MPOCTPAHCTBEHHBIX (pUrypax
U UX OCHOBHBIMHM CBOWCTBaMHM, 3HaHHE TeopeM, (HOpMyd U YMEHHME HMX MPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHHUS 3a/1ay;

dopMupoBaHHE YMEHHs paclio3HaBaTh Ha YepPTEk,aX, MOACNSIX W B PEATbHOM MHpPE
MHOTOTPaHHHKH U TeJla BpaIlleH!Us, KOHCTPYHPOBATh T€OMETPUIECKHIE MOJICITH;

dopMmupoBaHHE  TIOHUMAaHUS  BO3MOXXHOCTH  AKCHOMATHUYECKOTO  TMOCTPOCHHS
MaTeMaTHYeCKUX TeopHuil, (GopMuUpOBaHHE MOHMMAaHHS POJIM AKCMOMATUKU IpPHU IMPOBEACHUU
pacCyKIeHUN;

dopmHpoBaHHE YMEHHs BIaJETh METOJAMHU JIOKA3aTEeNbCTB M AJITOPUTMOB pEIICHUS,
YMEHHUS MX TPHUMEHSATh, MPOBOJUTH JOKA3aTeNbHbIE pPACCYXKIECHUS B XOJE pELICHHUs
CTEpEOMETPUYECKHX 3a7ad H 33aJad C TPaKTHIECKHM COJepKaHWeM, (OpMHpPOBaHUE
NPEICTaBICHUS O HEOOXOAMMOCTH JIOKAa3aTeIbCTB TPH OOOCHOBAaHMHM MaTEeMaTHYECKUX
YTBEP)KICHHUIA U POJIM aKCHOMATHUKH B TIPOBEICHUH JISTYKTHBHBIX PACCYXKICHUH;

pa3sBUTHE ¥ COBEPIICHCTBOBAHHE WHTEIUICKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH
00yyaroImuxcs, MO3HABATEIIbHOM aKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHUYHOCTH
MBILIIEHHS], UHTEpECa K U3YUYEHHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHONW T'€OMETPHH: YMEHHS
pacrio3HaBaTh MPOSBICHUS TEOMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHbIX JKU3HEHHBIX CUTYALUsX W MPU U3YYEHUM JPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS



3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJECIUPOBAHMS pEATbHBIX CHUTYyalluid, HCCICAOBAHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIU [T0JIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU ~ COJIEpXKATEIbHBIMU JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sABistoTCA: «IIpsiMble M IUIOCKOCTH B IIpOCTpaHCTBE», «MHoOrorpanHukm», «Tema
BpallleHus», «BEKTOpbI U KOOPANHATEI B IPOCTPAHCTBEY, «J{BHIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
peJIeBaHTHBIMH T€OMETpUU Ha yriayOnéHHOM ypoBHe oOyueHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJEpXaTeIbHbIM JHHUSIM Yy4eOHOro Kypca, a (OpMHUpPOBAHUE JIOTHYECKHX YMEHUI
pacrpesiesiieTcsi HE TOJbKO IO COJEp)KaTeNbHBIM JIMHUSM, HO M MO ToAaM OOyuYeHHs.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOCHUS
@DenepanbHOil pabodel MporpamMMbl, pacipeaeaEHHbIM 10 ToAaM 00yYeHUs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalajaiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHU30BaTh OBJIAJIEHUE T'€OMETPUUYECKUMU
MOHATUSIMA U HABBIKAMHU TIOCJENIOBATEIIbHO M IOCTYNATENbHO, C COONIOJCHUEM MpPUHIUIA
MPEeMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX
MpEeJICTaBICHUI 00yJarouuxcs, pacmupss u yrayomss e€, oOpa3ys mpoyHble MHOXKECTBEHHBIE
CBSI3H.

[lepexox K U3y4eHHUIO TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3nath ycnoBus s nuddepeHmuanud  0O0ydeHHUs, MOCTPOSHHS WHAWBUIYAITbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneyuTbh yriayOn€HHOe U3y4yeHUE TEOMETPUM  Kak
cocTaBJstolIeil yueOHoro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTHUKU C Y4ETOM BBIOOpa
Oyaymei npodeccun, obecreynBasi MPEEeMCTBEHHOCTh MEXIY OOMIMM U MpohecCHOHATbHBIM
o0Opa3oBaHHEM.

Ha u3yuenue yuyeGHOro kypca «l'eomerpus» Ha yriyOin€HHOM ypoBHEe oTBoauTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 gaca B Heziemio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCMOMaTUYECKOM IIOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIeIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemmBaromumxcs npsaMbixX. [lapanensHOCTs IPSIMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: IapajuleibHbIE IPSIMbIE B IIPOCTPAHCTBE, NMApAJUIEIBHOCTD TPEX
OPSAMBIX, ApaJUICIBHOCTh NPSIMOM M IUNIOCKOCTH. [lapayuiennbHOE W LEHTpalbHOE
POEKTHPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MPOSKTUPOBAHMUS.
N300paxkenne Guryp B napaiesibHOW MPOEKIMU. YTIIbI C COHANPABICHHBIMA CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMH B IPOCTpaHCTBE. llapayienbHOCTh IJIIOCKOCTEN: NapajlleibHbIE IUIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IockocTel. [IpocTeiime npocTpaHCTBEHHbIE (PUTYPBI HA TIOCKOCTH:
TETpa’p, NapajuleIeIuIe], IOCTPOSHUE CEUEHUI.

IlepieHOUKYIAPHOCTE NOPAMOM M IUIOCKOCTU: MEPHEHAMKYJSAPHBIE IpsMBIE B
IIPOCTPAHCTBE, MpSMbIE NapauIeIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHNEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISPHON
10cKOCTH. OpTOroHanbHOE NpoekTupoBaHue. [lepneHauKyasp U HaKJIOHHBIE: PacCTOSTHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHAE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOoCKocTer. Teopema
0 TPEX NMEPIEHIUKYIIApax.

VYIibl B IPOCTPAHCTBE: YIOJI MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBIN YT OJ1, IMHEWHBIN
yroJl JBYIpaHHOro yria. TpéxrpaHHblii M MHOrorpaHsbie yribl. CBOHCTBa IIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IUIOCKMX U JBYTPAHHBIX YIVIOB TPEXIPAHHOrO yria. TeopeMsl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipm3sma: n-yromapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSMOYTOJIBHBIA MapajulesIeNiNel W ero cpoWcrBa. Kpargailime nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IlpoctpancTBenHas Teopema Iludaropa. ITupamumma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nmupamubl. CBoiicTBa pédep u OOKOBBIX TpaHei
[IpaBUIBLHON mNupamuel. [IpaBuiibHBIE MHOINOIpaHHUKH: IpaBUIIbHAs IpPU3Ma W IIpaBUJIbHAs
nupamua, MpaBuiIbHas TpeyrojbHas TUpaMuaa U IpaBUIbHBIN TeTpasap, kyo. IlpeacraBienue
O MPaBWIBHBIX MHOTOI'PaHHUKAX: OKTAa3Ip, TOAEKA3AP U UKOCAIP.

Brruncnenue 31€MEHTOB MHOTOIPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans GoxoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIOIIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCCUEHHON TUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUU IPABUIBHBIX MHOTIOI'DAaHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHUMMETpHUS MapajljielieNuIea, CHUMMETPHUS
[IPaBUJIBHBIX [IPU3M, CHMMETPHUS IIPABUIIBHON NTUPAMUJBI.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE



[ToHsiTHst: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANpPABICHHBIE U IPOTUBOIIOJIOXKHO HAaIpaBIECHHbIE BEKTOphl. PaBeHCTBO
BEKTOPOB. JIeMCTBUS C BEKTOpaMHU: CIOKEHHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwncio. CBoiicTBa cioxeHHs BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHsaTue komiuiaHapHble BeKTOpbl. 1Ipu3Hak KomiuiaHapHOCTH
Tpéx BekTopoB. I[lpaBuno mnapamnenenunena. Teopema O pPa3IOKEHUH BEKTOpa MO TPEM
HEKOMIUIaHapHBIM  BekTopaMm. lIpsMoyronpHas cucrtemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsA3b MeXAy KOOpAMHATAMU BEKTOpAa U KOOPJIMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKansipHOE IPOU3BEICHUE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[ToHATHSA: UMIMHApPUYECKAsh IOBEPXHOCTb, KOHUYECKAash IIOBEPXHOCTb, cepuyeckas
IIOBEPXHOCTh, OOpa3zyrouue noBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YyCeuEHHBIN
KOHYC, cepa, map. BzaumHoe pacrnonoxenue cepbl U IUIOCKOCTH, KacaTelbHas INIOCKOCTh K
cdepe. M300paxxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka munuHapa u konyca. Cummerpus
ctheps! 1 mapa.

O60béM. OcHoBHble cBoMcTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOJILHOTO
napajuienenunesna u ciueactBus u3 He€. OOBEM NpSIMOW M HAKIOHHOM NPU3MBI, LWJIMHIPA,
nupaMuibl 1 KoHyca. OOBbEM 11apa v apoBOTr0 CETMEHTA.

KomOunanmu Tten BpamieHuss U MHOrorpaHHUkoB. llpu3Mma, BIucCaHHas B LWJIMHJAP,
onucaHHas okojio LuwiuHApa. [lepeceyenue cdepsl u mapa ¢ miockoctbro. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHHUKA, OIIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAaHHON B
MHOTOTPaHHMK WJIN TEJIO BPALLCHMUS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYyca, IUlomans cepsl u e€ yacteid. [lomobue B
npoctpancTtBe. OTHomeHue 0OBEMOB, IIIOMIAZEH MOBEPXHOCTEH MOAOOHBIX  uryp.
[IpeoOpazoBanue mnonodOus, romorerus. PerieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUKOB W TeJd BpAalllEHUSA: CEUEHUs LWIMHApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapayjielibHble OCHOBAaHUIO U
POXOJALINE Yepe3 BEpUIMHY), CEYCHMs IIapa, METOAbI MOCTPOEHUS CEUCHMH: METOJ CIIEOB,
METO]I BHYTPEHHETO MMPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexkTopbl M KOOPpANHATHI B IPOCTPAHCTBE

BekTops! B npocTpancTBe. Onepanny HajJ BEKTOpaMH. BEKTOpHOE YMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXE€HHs. [IpsAMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue Bekropa mno 6asucy. KoopinHaTHO-BEKTOPHBIM METOA MpU
pEeIIeHNU TeOMETPUYECKUX 3a/1ay.

J{BH2KeHHS B IPOCTPAHCTBE

JBwxkenuss npoctpanctBa. OrtoOpakeHus. J[IBwkeHus u paseHcTBO ¢uryp. OOmme
CBOICTBa JBWXEHUN. BuIbl ABM)KEHHI: MapalIesIbHBI NEPEHOC, LEHTpalbHAas CUMMETpHS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT npsiMoil. IIpeoGpazoBanust nmonodus. Ilpsmas u chepa
Oitnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBIV YPOBEHB) HA YPOBHE CPEJIHEI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABIECHUE O MaTEeMaTHUYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBJICHHMA, MPOIEIYyp TpaKIAaHCKOro oOO0IIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHE B3aWMOJCHUCTBOBATh C COIMAIBHBIMA WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaKIaHCKON UIECHTHYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOALIEMY POCCHICKOM MaTeMaTHKH, LIEGHHOCTHOE OTHOLICHHE K JOCTHKCHHUSIM POCCUUCKUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4YeCKOW IIKOJbI, MCIOJIb30BAaHUE JTHUX JIOCTHXKEHUN B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTh
HPABCTBECHHOT'O CO3HAHMSI, STUYECKOTO MOBEJICHHUS, CBA3AHHOTO C MPAKTUICCKUM TMPUMEHEHUEM
JOCTHDKCHUN HAyKH U JACSITENBHOCTHIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B IMOCTPOCHHE
YCTOHYMBOTO OyIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

JCTETHMYECKOE  OTHOLIEHHWE K  MHPY, BKJIIOYas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEHICHHH, pacCyKIEHUH, BOCIHPHUUMUYHUBOCTh K
MaTeMaTHYECKUM acCleKTaM pa3InYHbIX BHI0B UCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATh MATEMATHUECKUE 3HAHUS B MHTEPECaX 3JI0POBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 30POBBIO (310pOBOE
MUTaHWe, COATAHCHPOBAHHBIN PEKUM 3aHITHI U OT/BIXA, peryispHas (pu3nueckass akTHBHOCT ),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ITEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYNy, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, UHTEpEC K pa3INYHbIM cdepam
npoecCHOHANBFHOM JEesTeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U e€ MPUIOKEHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccur W peamu30BBIBATH COOCTBEHHBIS
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYeCKOMY OO0pa3oBaHUIO U
€camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YUACTHIO B PEIICHUH
MPaKTUYECKUX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIUSHUS COLHUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00aNbHOTO — XapakTepa  OKOJOTMYECKHX  MpoOjeM, OpHUEeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU NJIsl pElIeHUs 3a7ad B 00JIaCTH OKpYKAIOIIEH Cpefbl, INIaHWPOBAHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCTIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOILIECTBEHHOW NMPAKTHKH, TOHUMAaHWE MAaTEeMaTH4EeCKON Hayku Kak chepbl
YEJIOBEUECKON JIEATEIIbHOCTH, ITAlOB €€ Pa3BUTHs M 3HAYUMOCTH I Pa3BUTHUS LIMBWIM3ALUY,
OBJIQJICHUE SI3BIKOM MATEMAaTUKHA MU MAaTEMaTUYECKOM KYJIbTYpPOM KaK CPEACTBOM IIO3HAHUS MUDPA,
TOTOBHOCTb OCYHIECTBJIATH IIPOCKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHAUBUAYAIBHO U

B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBeEPCcAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble JJornveckue a1eCTBUSA:

BBISIBJISITH M XapaKTePU30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEMaTHYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (DOPMYIHpPOBATH OINpPEACTCHUS TOHSATHH,
yCTaHABIWBATh CYIIECTBEHHBIM NpPHU3HAK KIacCU(HUKAIMKA, OCHOBAaHUSA A OOOOIICHHS U
CpaBHEHUS, KPUTEPUHU ITPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, (HOPMYIUpPOBaTh W MPEOOPa3OBHIBATH CYKIEHUS: YTBEPAUTEIbHBIE U
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOPEUHs B (pakTax,
JNAHHBIX, HAONIONCHMSIX W  YTBEPXKACHMSIX, Tpenjaratb KPUTEPUU JJis  BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JiefaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKICHUU (MIpsIMbIEe U
OT TPOTUBHOTO), BBICTpaMBaTh AapPryMEHTAIMIO, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXJACHHSI U BHIBOJIBI;

BBIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamOoJiee TMOAXOANIMN ¢ YYETOM CaMOCTOSITEIbHO BBIICIICHHBIX
KpUTEPUEB).

ba3oBble nccienoBarebCcKHe AeHCTBUA:

MCIIOJIH30BaTh BOMPOCKHI KaK MCCIIEOBATENHCKUM HHCTPYMEHT MO3HAHUSA, ()OPMYITHUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOieMy, yCcTaHaBIMBaTh HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

[POBOJUTH  CAMOCTOSITEIBHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCIECIOBAHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENIbHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OLICHUBAThH JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOTHO3UPOBATHh BO3MOKHOE Pa3BUTHUE MPOLIECCA, a TAKIKE BBIIBUTAThH MPEAIIOIOKEHUSI O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JeDUIUTHI MHPOPMAITUH, JAHHBIX, HEOOXOAUMBIX I OTBETA HAa BOTPOC U IS
penIeHus 3a/1a4u;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB PA3TMYHBIX  THUIIOB, AaHAJIM3UPOBATH,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HHAPOPMAIMIO PA3THYHBIX BHJIOB H  (Qopm
MIPEJCTABIICHUS;



CTPYKTYpHPOBaTh  HMH(GOPMAIMIO, MPEACTABIATE ¢ B  pasiuuHbBIX  (opmax,
WITIOCTPUPOBATh IpadUuecKy;

OLICHMBATh HAAEKHOCTH HMH(OpPMAIIMM IO CAMOCTOATENBHO  C(HOPMYTUPOBAHHBIM
KPUTEPHSIM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

OO0uenne:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKJIECHUS B COOTBETCTBUU C YCIOBUSMHU M UEISIMU
oOuIeHusi, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHBMEHHBIX
TCKCTAaX, JaBaTb MOACHCHUA IO XO4y pClICHUA 3adadyrd, KOMMCHTHUPOBATH HOHy‘-IGHHBIfI
pe3yJbTaT;

B Xoz€ OOCYX/IEHHUS 33a/aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAEMON TEeMBbI, MPOOIEMBI,
pemaeMoﬁ 3aa4u, BbICKA3bIBATbL MACHU, HALICJICHHLIC Ha IMOMCK PCHICHUA, COINOCTABJIATHL CBOU
CYXKICHHS C CY)KIECHUSIMU IPYTHX YYaCTHUKOB JUanora, oOHapyXUBaTh pa3InyUe U CXOJCTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUpOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

NPEJICTaBISTh PEe3yNbTaThl PEUICHHs 3a/ladyd, IKCIEPUMEHTa, HCCIEeNOBAaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Yy4ETOM 3alad MpEe3eHTAluu U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTUBHBIE YHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranusaunus:

COCTaBIIATh IUIAH, AJITOPUTM pELICHHUS 3aJaud, BbIOUpaTh COCO0 pemeHus ¢ y4&ToM
UMEIOLINXCSA PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PEUICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIaJICTh HaBBIKAMU MTO3HABAaTEIbHON pe(IEKCUU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3yabTaTa PEHICHNs MaTeMaTHIECKOW 3a/1auu;

NPEIBUIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHUH 3a/a4d, BHOCHThH
KOPPEKTHBBI B JESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX, HAMIEHHBIX OMINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUMBaThb COOTBETCTBME pe3yjibTaTa MLEId M YCIOBHSIM, OOBSICHATH HPUYMHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI pe3yjIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIMBHIYyaIbHONH PabOTHI TPH
pemeHnr y4eOHBIX 3aJa4, MPUHAMATh [eJb COBMECTHOH JIeSTENbHOCTH, ITUTAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM PAaOOTHI, pacrpeiessiTh BHABI padOT, TOTOBapUBATHCS, OOCYKIATh
npoliece 1 pe3yabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» W HWHBIE), BBIMIOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBUS C
JPYTUMH 4JIEHAaMH KOMAaHJbl, OLIEHMBAaTh KaueCTBO CBOEro BKJIaJa B OOWIMI MPOIYKT MO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI



K xoniy 10 kiacca o0yyaromuiicss HAyIuTCs:

CcBOOOJIHO ONIEpUPOBATh OCHOBHBIMU MOHATUAMHU CTEPEOMETPUH IIPU PEIICHUH 3a/1a4 U
IIPOBEJCHUHY MATEMaTUYECKUX PACCYKICHUM;

IIPUMEHATh AaKCUOMBI CTEPEOMETPUUM U  CIEACTBUSA U3 HHUX IIPU PELICHUU
TEOMETPUUYECKUX 3aay;

KJIaccu(UIUPOBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B MPOCTPAHCTBE, MIIOCKOCTEH B
IIPOCTPAHCTBE, IIPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXIY
IIPSIMBIMH B IIPOCTPAHCTBE, MEXAY MPSMOM U IUNIOCKOCTHIO;

CcBOOOJIHO ONEPUPOBATH MOHATHIMMU, CBSI3aHHBIMH C MHOI'OI'paHHUKAMU;

CcBOOOJTHO PACHO3HABATH OCHOBHBIE BM/Jbl MHOTIOTPAaHHUKOB (IIpU3Ma, NHUpaMHJA,
IpSMOYTOJIbHBIN Mapasuienenunesn, Kyo);

KJIaccu(UIUpPOBaTh MHOTOI'PAaHHHUKH, BEIOUPAsi OCHOBAHUS JJIS KITACCHU(UKAIINH;
CBOOOZHO ONEpPUPOBATH IOHATUSIMH, CBSI3AHHBIMM C CEUYEHUEM MHOTOTPaHHUKOB
IIJIOCKOCTBIO;

BBIINOJIHATH NapajuieIbHOE, IEHTPAJIbHOE U OPTOrOHAJILHOE IPOEKTUPOBaHUE (GUTYp Ha
TUIOCKOCTD, BBIIOJHSTH H300paKeHHs (PUTYp Ha MIIOCKOCTH;

CTPOUTH CEUYEHUS MHOIOIPAaHHUKOB PA3IMYHBIMHU METOAAMH, BBIIOJHAThH (BBIHOCHBIE)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBepXy, COOKY,
CHU3Y;

BBIYMCISITh  IUIOMIQAM ITIOBEPXHOCTEH MHOTOIPAaHHHKOB (IIpU3Ma, MHpaMHIa),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (HopMy;

CBOOOJHO ONEpUpPOBaTh MOHATHSIMU: CUMMETPHs B IPOCTPAHCTBE, LIEHTP, OChb M
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJHO ONEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOpAaM U KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMH;

pelmaTte 3aJa4d Ha JOKAa3aTelbCTBO MAaTEMaTHMYECKUX OTHOIIEHWH U HaXOXACHHE
FEOMETPUUECKUX  BEJIMYUH, TPUMEHSS H3BECTHbIE METOAbl IPU  PEIICHUU
MaTE€MaTUYECKHX 3a/1a4 NOBBIIIEHHOIO U BBICOKOTO YPOBHS CJIOKHOCTH;

IIPUMEHATH MIPOCTEHIINE TPOrPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPH PELICHUHN CTEPEOMETPUUECKUX 3a/1aY;

U3BJIEKATD, npeoOpa3oBHIBATH u MHTEPIPETUPOBATD UH(POPMALINIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKMX (PUrypax, MpeJCTaBICHHYIO Ha dYepTekax MU
PUCYHKaX;

IPUMEHATH TIOJyYEHHBbIE 3HAHMS Ha IIPaKTUKE: CPAaBHUBATh M aHAJIU3UPOBATh
pEeaIbHbIE CUTYallUH, NPUMEHATh U3yUYEHHBIE MOHATHS B IMPOLIECCE MOUCKA PELICHUS
MaTeMaTU4ecKu CPOpPMYIUPOBAHHON MPOOJIEMbI, MOJIEIUPOBATh PEAbHBIE CUTYaI[UU
Ha S3bIKE TE€OMETPHM, HCCIENI0BAaTh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM
FeOMETPUUECKUX TOHSATHI W TeopeM, ammapara aireOpbl, pemiath NIpaKTHYeCKue
3a/1a4¥, CBSA3aHHBIE C HAXOKJICHUEM F€OMETPUYECKUX BEJINYUH;

UMETh TPEJICTaBIEHUs] 00 OCHOBHBIX JTanax pa3BUTUS T€OMETPUM KaK COCTaBHOM
yacTu (pyHAaMeHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca o0ydaromuiicst HAyIuTCs:



CBOOOJHO ONEPHPOBATH MOHATUSMH, CBA3aHHBIMU C IMJIMHIAPHUYECKONW, KOHUYECKON U
chepryecKoi TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI ITOTYUEHHS,;

OTIEPHPOBATH MOHATHIMHU, CBSI3aHHBIMH C TEJAMH BPAILCHHS: LWIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBarh Teja BpalleHus (LWIMHAP, KOHYC, cdepa U map) U 0ObACHATH CIIOCOOBI
MOJIyYEHUS TeJl BPAIICHUS;

KJIaCCU(UIIMPOBATh B3aUMHOE PaCMoIoKeHUe cephl U MIO0CKOCTH;

BBIUMCIIATh BEJIIMYMHBI JIEMEHTOB MHOTOIPAaHHUKOB W Tell BpallleHus, O00BbEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BpAIICHHs, T€OMETPHUUECKHUX Tell C
npuUMEeHEHHEM (HOpMYIL;

CBOOOJHO OMEPUPOBATH MOHSATHSAMH, CBS3aHHBIMH C KOMOWHAIIMSMU TEJ BpALICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIUCAHHBIM B chepy M ONMHMCAHHBIN OKOJIO cdepsl,
cdepa, BliMcaHHAas B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS,;

BBIUKCIISTH COOTHOIICHHUS MEXAY IUIOMIAIIMU MTOBEPXHOCTEH U 00BEMaMH MOJOOHBIX
Ten,

n300pakaTh M3y4daemble (UTYpBI, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU W3
PUCYHKOB IPOCTBIX OOBEMHBIX (GUTYp: BUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BJICKATbh, MHTEPIPETHUPOBATH U 1peoOpa3oBBIBATH UHPOPMALIUIO 0
MIPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (GUTypax, MPEACTAaBICHHYIO Ha YepTexax u
PHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHATH ONEPAIH HA/l BEKTOPAMH;

3aJaBaTh INIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOI cCTeMEe KOOpIMHAT;

pemaTh TEeOMETPHUYECKHE 33Jadil Ha BBIYHCICHHE YIJOB MEXAY NpPSIMBIMA H
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHUM OT TOUYKM JO IUIOCKOCTH, B II€JIOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPU PELICHUN;

CBOOOJTHO OIEPUPOBATH IMOHSTHUSMH, CBS3aHHBIMH C JIBIDKEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKECHHUI;

BBINOJIHATh HM300paXKCHHsT MHOTOTPAaHHMKOB M TEJ BpAlleHHUS TPH TapauieTbHOM
nepeHoce, MeHTPATbHON CHMMETPUH, 3€PKAIbHOW CUMMETPHH, TIPU MOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00US;

CTPOWTH CEUEHHWS] MHOTOTPAHHWUKOB ¥ TEJ BpalleHWS: CEYCHHS [WIMHApA
(mapamienbHO W MEPIEHAUKYIISIPHO OCH), CEUCHUs KOHYyca (TlapalijieibHble OCHOBAHUIO
U TIPOXO/ISIIIINE Yepe3 BEPIINHY), CEUCHUS 1Iapa;

UCTIOJIB30BaTh METOJBI TIOCTPOCHHUSI CEYCHHH: METOJ[ CJENIOB, METOJ] BHYTPEHHETO
IPOSKTHPOBAHMS, METO]T TIEPEHOCA CEKYIIIEH TTIOCKOCTH,

JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKACHNUS;

OPUMEHATh TeoMeTpuueckue (akThl s PElIeHHs CTePeOMETPUYECKUX 3ajad,
IPENoaraloluX HECKOJIbKO IIAaroB PEIICHUs, €CIH YCIOBHUsS MPUMEHEHHUS 33/aHbl B
SIBHOW W HESIBHOU (hopMme;

pemaTth 3aJa4d Ha JI0Ka3aTelhCTBO MAaTEMaTHYECKMX OTHOIICHHH M HaXOXKICHHE
TEOMETPUUYECKUX BEIUYUH;
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® TIPUMEHSTH MPOTPAMMHBIE CPEICTBA U ANEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MPU
pEIlIeHNU CTEPEOMETPUUECKHX 3a/1aY;

® [IpUMEHATh IIOJy4YEHHBbIE 3HAHMS Ha IPAaKTUKE: CpaBHUBATh, AaHAJIU3UPOBATh W
OLICHUBATh peajbHbIe CUTYAllMH, IPUMEHATh U3yUCHHbIC MMOHSATHS, TEOPEMbI, CBOICTBA
B IIpollecce IMOHCKA pEIIeHUS MaTeMaTH4ecKu CcHOpMYIHUpPOBAHHOW MPOOIEMBI,
MOJIEJIMPOBATh pealbHbIC CUTYaIlMH HA S3bIKE T€OMETPUU, UCCIIEIOBATH MOCTPOCHHBIE
MOJIEJIM C UCHOJB30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpEeM, ammapara anreOpbl,
pelaTh NPaKTUYECKHUE 3aJa4l, CBA3AHHbIE C HAXOXKACHUEM F€OMETPUUECKUX BEIUYNH;

® UMETh MPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTUS T'€OMETPUHM KaK COCTaBHOM
yacTu (pyHAaMEeHTa Pa3BUTHUS TEXHOJIOTUH.

CUCTEMA OLEHKHU JOCTUXEHUSA IINTAHUPYEMBIX PE3YJIBTATOB

Onenka YCTHBIX OTBE€TOB

OTBeT OLICHMBAETCSI OTMETKOM «5», eciu 00yJaronuics:

® TIOJHOCTBIO PAaCKpbUI COJAEp)KaHHE MaTepuana B oObeMe, MPeayCMOTPEHHOM
MPOrpaMMOil U YUeOHUKOM;

® U3JIOKWI MaTepuasl TPaMOTHBIM  SI3BIKOM B OMPEIEICHHOW  JIOTMYECKOM
MOCJIEIOBATEILHOCTH, TOYHO, 0€3 OIIMOOK HCIOJIb3Ys MAaTEMaTUYeCKYl0 TEPMHUHOJIOTHIO U
CUMBOJIUKY;

® [IPAaBUJIBHO BBIMOJHWJI PUCYHKH, UEPTEXH, TpapuKku, HEOOXOAUMBIC IS
W3JI0KEHUSI TCOPUU WJTU PEILICHUS 3a1a4H;

® TPOACMOHCTPUPOBAI YMEHHE WJUIIOCTPUPOBATH TEOPETUYECKUE  IOJIOKECHUS
KOHKPETHBIMU TPUMEpPaMH, MPUMEHATh UX MPU BBIOJHEHUH MPAKTHYECKOTO 3aaaHus (eCciau
TaKo€ MPEIYyCMOTPEHO);

® [IPOJIEMOHCTPUPOBAI YCBOEHUE pPAHEE M3YUYECHHBIX COIYTCTBYIOLIUX BOIPOCOB,
c(hOpPMHPOBAHHOCTh U YCTOMYMBOCTH MCIIOJIb30BAaHHBIX MPU OTBETE YMEHUN U HABBIKOB; OTBEYAI
CaMOCTOSITENIbHO, 0€3 HABOIAIIMX BOIMPOCOB YYHUTENS, JEMOHCTPUPYS CPOPMUPOBAHHOCTH
MOHOJIOTHYECKOM PEUU U MOJHOE BIAJCHUE COACPKAHUEM.

Bo3moxHBl 1-2 HETOYHOCTH TPU OCBEHICHHH BTOPOCTEIICHHBIX BOIMPOCOB WIIH
HEJ0YETOB B PEUICHUH 3a7au (€CIU TaKue MPeyCMOTPEHBI), KOTOPbIe YYEHUK JIETKO MCTIPaBUII
M0 3aMEUYaHUI0 YUUTEIIA.

OTBeT OIIEHNBAETCSI OTMETKOM «4», €ClTi 00yJarOITUHCS:

® DAcCKpbUI COJep)KaHHWE MaTepuala B 00beMe, MPEeayCMOTPEHHOM MPOTrpaMMON U
yu4eOHUKOM;

® U3JIOKWI MaTepuall TPAMOTHBIM  SI3BIKOM B ONPENEICHHON  JIOTHYECKOM
MOCIIEIOBATEIIFHOCTH;

® BBITIOJIHIJI PUCYHKH, YEPTEXKH, TpauKu, HEOOXOIUMBIC IS U3JI0KECHHSI TEOPUU HITH
pEIIeHUS 3a1a9H;

® [IPOJIEMOHCTPUPOBA yYMEHHE WIUIIOCTPUPOBATh TEOPETHUYECKUE  MOJOXKEHUS
KOHKPETHBIMHU IIPUMEPaMH, IPUMEHSITh UX MPHU PEIICHUH 3a/1a4 (€CJIM TaKUe MPEAYCMOTPEHBI);

® T[IPOJICMOHCTPUPOBA YCBOCHHUE pAHEE W3YUYCHHBIX COIYTCTBYIONIUX BOIPOCOB,
c(hOpMUPOBAHHOCTh U YCTOMYHUBOCTD HUCIIOIB30BAHHBIX MPU OTBETE YMEHHI M HABBIKOB;

HO TIPU 3TOM:

® JOMYCTWJ  HEOONbIINE HETOYHOCTH B  (DOPMYJIUPOBKE  MaTEeMaTHYECKUX
YTBEP)KJICHHM, HE HMCKa3UBIIHNE MATEMaTHYECKOTO COJIEpP)KaHHUS OTBETA, HCIPaBJICHHBIC I10
3aMEYaHUIO YUUTEIS;
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® JIOMYCTHUJ OIIMOKH WM Ooyiee 2 HETOYHOCTEH NMPH OCBEUICHHH BTOPOCTETIEHHBIX
BOITPOCOB/HEIOYETOB B PEIICHUH 33ja4 (e€CJI TaKHe MPeIyCMOTPEHbI), KOTOPBIE YIEHHUK JIETKO
UCTIPABWJI IO 3aMEUAHHUIO YUUTEIIS.

OTtMmeTka «3» 3a OTBET CTABUTCS B CIEAYIOIUX CIydasx:
® HEIOJIHO WJIM HENOCJEI0BATEIbHO PACKPBLI COJAEpXKAHUE MaTepuana, HO IOKa3aHo
o0111ee IOHMMaHKUE BOMNPOCa U MPOJIEMOHCTPUPOBAHbI YMEHUS, JOCTATOUYHbIE [l 1albHENIIIEro
YCBOEHHUS IIPOrPaMMHOI0 MaTepuaa;
® JIEMOHCTPUPOBAI 3aTPyIHEHMs] WIN JOMYyCKall OIIMOKU B ONpPEACICHUH MOHATHH U
UCMOJIb30BAaHUM MAaTE€MaTUYeCKOH TEPMHUHOJOIMH, CHMBOJIMKE, 4YepTeXaX, BBIKJIAJKaXx,
VCIIPABJICHHBIE [10CJIE HECKOJIBKUX HAaBOJSAILIUX BOIPOCOB YUUTEIIS;

® HE CIpaBWICS C MPUMEHEHUEM TEOPUU MPU PEIICHUU 33/1a4, HO BBIMIOJIHWI 3a/1aHuUs
0053aTeNIbHOTO YPOBHS CIO0XHOCTH MO JAHHOU TeMe (€CIH TaKhe MPeayCMOTPEHBI).

OTMeTKa «2» 3a OTBET CTaBUTCA B CICAYIOIINX CIyJasx:

® HE pacKpblI OCHOBHOE COJIEp)KaHHE yIeOHOTO MaTepHaa;

e O0OHapyXWJ HE3HaHHE WINM HENOHMMaHue oOydaromumcs Oonblield Wiu Hamboiee
BaXHOW yacTH yueOHOro MaTepuaa;

® JIOIYCTHJI OIIMOKH B ONpENEIICHUH TOHATUH, IPU UCIOIB30BaHUU MaTEeMaTHYECKOM
TCPMHHOJIOTUH, B pUCYHKAX, YCPTCIKAX HIIN Fpa(i)I/IKaX, B BBIKJIaJIKAX, KOTOPBIC HC NUCITPABJICHBI
II0CJIE HECKOJIBbKUX HABOJSIINX BOIIPOCOB YUUTEIIS;

o 06Hapy>1<1/m HC3HAHWC W HCIOHUMAHHWEC HU3y4aCcMOIo Marcpuajia HWJIWM HE CMOI
OTBETUTH HUA HA OJINH U3 [IOCTABJIEHHBIX BOIIPOCOB 110 U3y4aeMOMY MaTEepUaIly.

OuneHka nMCbMEHHBIX padoT

e oOyyarolmuiics He JOCTUT YyIOBIETBOPUTEIHHOTO (0053aTE€IBHOr0) YPOBHA
MOJTOTOBKU (0TMeETKA «2»), eciu oH Habpan meHee 55% 06aros;

e 00yYaromuiCs JOCTUT YIOBICTBOPUTEIHLHOTO (00S13aTEIIFHOTO) YPOBHS IMOATOTOBKH
(ormeTka He HIIKe «3»), ecii OH HaOpaJsr He MeHee 55% 0aioB,;

e 00y4aroONIUiCs JOCTUT TOBBIIICHHOTO YPOBHs (0TMeTKAa He HHKe «4»), eciu OH
HaOpan He MeHee 65% ob1ero uucna 0anos;

e 00YYarOIIUIiCS JOCTHT BEICOKOTO YPOBHs (0TMeTKa «5»), eciii OH HaOpall He MeHee
85% obmiero ymcna 6amIoB.

OneHKa TeCTOBBIX 32 JaHHUIA
e He meHee 70% — ormeTKa «3»;

e He MeHee 80% — oTmMeTKa «4»;
e ne Meree 90% — orMmeTKa «5».
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IIpoBepsiemblie TPeOOBAHUSA K Pe3yJIbTATAM OCBOCHUS OCHOBHOM

odpa3oBaTeabHoi mporpammbl (10 kiaace)

Kon IIpoBepsiemble nMpeAMeTHbIE Pe3YIbTATHI 0CBOEHUS OCHOBHOIA
MPOBEPAEMOro o0pa3oBaTeJbHOM MPOrPaMMBbI CPeHEro 001ero 00pa3oBaHus
pe3yjabTara
1 Hucna 1 BIYMCICHUS
11 OnepupoBaTh NOHATHUSAMH: pPALMOHATIBHOE M JCHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAs U I€CATHYHAs IpOOb, IPOLICHTHI
19 BeimonuATe  apudmernyeckue — omepauud  C  palMOHAIBHBIMU U
' JeCTBUTEIILHBIMU YHCIIAMHU
13 BoimonHATe npuOIMKEHHBIE BBIYUCICHHS, UCIOIb3Yys MpaBHUia OKPYIJICHUS,
' JieNaTh MPUKHUJIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHHUH
OmnepupoBarh MOHSATHSIMHU: CTENEHb C IIETBIM IOKa3aTeNeM, CTaHAapTHas
14 ¢dopma 3amucu JIEHCTBUTENBHOTO YHCIA, KOPEHb HATypalbHOM CTENeHH;
WCTOJIB30BATh MOAXOANIYI0 (OPMY 3aluCH ACUCTBUTEIBHBIX YHCEN JUIS
peleHusl MPaKTUYECKUX 3ajay U MPeICTaBICHHs JaHHbBIX
OnepupoBaTh HNOHATHAMU: CHUHYC, KOCHHYC U TAHI'€HC IPOU3BOJIBHOIO YIJIA;
1.5 HCIOJIb30BATh 3aIuCh MPOU3BOJIBHOTO  yrja  4epes oOparHbIe
TpUTrOHOMETpHUUYECKHe QyHKIMH
2 VYpaBHEHMs U HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXKAECTBO, YpPaBHEHHE, HEPAaBEHCTBO, ILEJIOE,
2.1 panroHaibHOE, UppaIroHaIbHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHUE
29 BeimonHATe mpeoOpa3oBaHusi TPUTOHOMETPUYECKHX BBIPRKEHUH U pellath
' TPUTOHOMETPHUYECKUE YPABHEHHS
BeImonHATE 1peoOpa3oBaHus LEJBIX, PAMOHATBHBIX M HUPPAMOHAIHHBIX
2.3 BBIDQKEHUII W pemaTh OCHOBHBIE THIIBI II€NbIX, pPALMOHAIBHBIX H
MppaIMOHAIFHBIX YPaBHEHUH U HEPAaBEHCTB
24 [TpuMeHsTh ypaBHEHHSI U HEPABEHCTBA UIS PEUICHUS MAaTEMaTHUYECKUX 3a]ad
' W 337124 U3 pa3IMYHbIX 001acTeil HayKH U peanbHOM KU3HU
MopenupoBaTh peajbHbIE CHTyallud Ha S3bIKe aireOpbl, COCTaBIATH
2.5 BBIPQ)KEHUS, YPaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, HCCIEI0BATh
MTOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM arrapara anreOpbl
3 OyHKIMU U TpaduKu
OnepupoBarh MOHATUSAMH: (DYHKILHS, cOCOObI 3a1aHusi (YHKIHMH, 00JacTh
3.1 OTIpeJIeNIeHUs] 1 MHOXKECTBO 3HaueHMH (QyHKIMM, rpaduK (GYHKIHUH, B3AUMHO
oOpaTHbIe PYHKIIUH
3.2 OmnepupoBarh MOHATHSIMHU: YETHOCTh M HEYETHOCTh (DYHKIMH, HYJU (DYHKIIHH,
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Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

IIPOMEKYTKHU 3HAKOIMIOCTOAHCTBA

3.3 Hcnons3oBath rpaduku GyHKIIUN IS peIIEHUs YpaBHEHUN
34 Crpoutpb u yutaTh rpaduku JTUHEHHOW (DYHKIMH, KBAaJPAaTUUYHOW (DYHKIHH,
' CTeNeHHOMN (YHKIIMH C LEJbIM MoKa3aTesieM
Ucnonb3oBate rpaduku (yHKOUH I8 HCCIENOBAaHUS IPOIECCOB U
3.5 3aBUCUMOCTEH MpH pELUIeHUH 3a7ad M3 JPYTUX Y4eOHBIX NPEAMETOB U
peasbHOM JKU3HH, BBIPAXKaTh GOPMYJIaMU 3aBUCUMOCTH MEXAY BEIMUYNHAMU
4 Havana maTemaruueckoro aHanusa
41 OnepupoBarh MOHATHSAMH:  IOCIEIOBATENBLHOCTh, apudmernyeckas U
' reoMeTpPHYECKas MPOTPECCHH
492 OnepupoBarh MOHATHSAMHM: OECKOHEYHO YyOBIBaroIlas IeOMETpUUYEcKast
' nporpeccusi, cyMMa 6€CKOHEYHO yOBIBAIOIIEH reOMETPUIECKON TPOrPeccuu
4.3 3amaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30BaTh CBOMCTBA MOCIIEAOBATEILHOCTEH M MPOTPECCH ISl PEeIICHUS
' pealIbHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTUKA
5.1 OnepupoBarh MOHATUSIMHU: MHOXKECTBO, OTIEpAIIUN HAJl MHOKECTBAMU
59 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN almapar AJsi OMUCAHUS peaTbHBIX
' MIPOIIECCOB M SIBJICHUH, TIPH PEIICHUH 3a]a9 U3 APYTHX yIEOHBIX MPEIMETOB
53 OmnepupoBatb MOHATHUSIMU: oTpenieNieHue, Teopema, CIIE/ICTBHE,
' JI0Ka3aTeIbCTBO
6 Teopust BeposTHOCTEH U CTaTHCTUKA
6.1 UuTaTh U CTPOUTH TAOJHUIIBI U JUATPAMMBI
6.2 OmnepupoBarh MOHATHAMU: CpeHEe apuPpMeTHIecKoe, MeIiana, HaubobIee,
' HauMEHbIIIee 3HaUEeHUE, pa3Max MacCHUBa YMCIOBBIX JAHHBIX
OnepupoBaTh TOHATUSAMU: CIy4alHBIA SKCHEPUMEHT (OMBIT) W CIydailHOe
coObITHE, DJEMEHTapHOEe COOBbITHE (RJIIEMEHTapHBIH MCXO0M) CIy4yalHOro
6.3 OTIBITa; HAXOJIUTh BEPOSTHOCTH B OMBITAX C PABHOBO3MOXKHBIMHU CITy4alHBIMH
COOBITHSIMH, HAaXOJTUTh M CPAaBHUBATh BEPOSTHOCTH COOBITUH B W3yYCHHBIX
CIIy49aifHBIX SKCTIEPUMEHTAX
Haxonuts u opMynrpoBath coObITHS: NepecedeHre U 00beIMHEHNE TaHHBIX
6.4 COOBITHH, COOBITHE, MPOTHUBOIIOJIOKHOE JTAHHOMY COOBITHIO; TIOJIb30BAThHCS

auarpamMmmamMu Oinepa U GopMysiol CIOKEHHsI BEPOSTHOCTEH MPHU peleHUU
3aja4
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Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

OHepI/IpOBaTB IOHATHUAMU: YCIIOBHasd BCPOATHOCTb, HEC3aBHCHMBIC CO6I)ITI/I$I;

6.5 HaXOJUTh BEPOATHOCTH C TOMOIIBIO MpPaBHUJIA YMHOXXEHHS, C IOMOIIBIO
JiepeBa CIIy4aiHOTO OMbITa
6.6 [IpumeHsITh KOMOMHATOPHOE MPABHIIO YMHOKEHUS MTPU PEIICHUH 3324
OmnepupoBaTh MOHATUSAMH: HCIIBITAHUE, HE3aBUCHMBIC MWCIBITAaHUS, CEpuUs
6.7 UCIBITAaHUHN, yclieX M HeyJaya; HaXOAUTh BEPOSITHOCTH COOBITUN B CEpUU
' HE3aBUCHMBIX HCIBITAHUN [0 TEpBOTO ycIeXa, HaXOIUTb BEPOSTHOCTU
cOOBITHH B CepUU UCTIBITaHUI bepHyun
6.8 OnepupoBarh  MOHATHSMH:  Cly4ailHass ~ BeNWYHMHA,  paclpeneicHue
' BEPOATHOCTEN, uarpamma pacipeeieHus
7 I'eomerpus
7.1 OrnepupoBaTh MOHITUAMU: TOUKA, MPAMasi, INIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUU W CIEACTBUS M3 HUX TPH PEIICHUH
' reOMETPUUYECKUX 3a7a4
73 OnepupoBarh MOHATUSAMU: MAPAJUIENBHOCTh U MEPIEHAUKYISIPHOCTh MPSIMBIX
' U IJIOCKOCTEMN
74 KnaccuumupoBarh B3aMHOE paCIONOXEHUE TPSMBIX M IUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBarh TOHSATHSAMH: JBYTPAHHBIM yroj, TPaHH JABYTPAHHOTO YIJIa,
7.5 peOpo IBYrpaHHOIO yria, JUHEWHBIH yroj ABYIPAHHOIO yIa, IpaaycHas
Mepa JBYTpaHHOIo yria
76 OnepupoBaTh TMOHSATHSIMHU: MHOTOTPAHHUK, BBINYKJIBIA ¥ HEBBITYKIIBINA
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, MPABUIIHHBI MHOTOTPAHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJBl MHOTOTPAaHHUKOB (MHMpaMuja, IpHU3Ma,
' MPsIMOYTOJIbHBIN Napasuienenunen, Kyo)
Knaccugumuposatsb MHOTOTPaHHHKH, BEIOMpas OCHOBaHWSA IS
7.8 kinaccupuKanuy (BBIMYKIbIE M HEBBINYKJIble MHOTOTPAaHHUKH, MPaBUIbHBIE
MHOTOTPaHHHKH, TIPSIMbIE U HAKJIIOHHBIE TTPU3MBI, TAPaJUICIICTIATICI] )
7.9 OmnepupoBaTh MOHATUSME: CEKYIIas TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBSACHATh TPUHIHMITEI TIOCTPOCHUSI CEYEHUH MHOTOTPAaHHHKOB, HWCIIONB3Ys
' METOJ, CJIEI0B
CTpouTh CeYCHHsST MHOTOTPAaHHHUKOB METOJOM  CJIEJOB,  BBITIOJHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEIKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYP: BHI
CBEpXY, COOKY, CHU3Y
7.12 Pemrate 3amaun Ha HaXOXIEHUE TEOMETPUYECKUAX BEIHMYMH IO 0Opa3iam WiH
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Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

alropuTMaM, MNpUMCHASA HU3BCCTHBIC aHAIMTHYCCKHUEC MCETOAbI IIpH PECIICHUU
CTAaHAAPTHBIX MAaTCMATUYCCKUX 3aJad Ha BBIYUCJICHUC paCCTOSIHI/Iﬁ MCKOY
ABYMs TOYKaMH, OT TOYKH 10 HpHMOﬁ, OT TOYKH OO0 IINIOCKOCTH, MCKIY
CKpCHIUMBAOIHUMUCA ITPAMBIMU

7.13

Pemrate 3a1aun Ha HaXOXJIEHUE FEOMETPUUECKUX BEIMYMH 10 0Opa3nam Wiu
ajropuTMaM, NPUMEHSS U3BECTHBIC AHATUTUYCCKUE METOABI IIPU PELICHUU
CTaHJAPTHBIX MAaTEMaTUYECKUX 3aJad Ha BBIUUCICHUE YIJIOB MEXAY
CKPEIUMBAOIIUMUCSA NPAMBIMH, MEXAY IMPAMOHM M IIIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMU, ABYTPaHHBIX YIJIOB

7.14

Bbruuciate 00beMBbl U IJIOLIAM MTOBEPXHOCTE MHOTOIPAaHHUKOB (TpHU3Ma,
nupaMpia) ¢ NpUMEHeHHEeM (OpMys, BBIYUCIATH COOTHOIICHUS MEXIY
IUIOINASIMU [TOBEPXHOCTEH, 00beMaMU OJOOHBIX MHOTOTPAaHHUKOB

7.15

OnepupoBarh MNOHATHUSAMH: CHMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U
TUIOCKOCTh CHMMETPHUH, IIEHTP, OCh M IFIOCKOCTh CUMMETPHUU (DUTYPHI

7.16

W3Bnekath, mpeoOpa3oBbIBAaTH W HHTEPIPETHPOBATH HMH(POpPMAIUIO O
IIPOCTPAHCTBEHHBIX ~ IEOMETPUYECKHX  (Urypax, MpeJCTaBICHHYIO Ha
YepTekKax U pUCYHKax

7.17

[TpumensaTh reoMeTprudeckre (HakThl U1 PEUICHUST CTEPEOMETPUIECKUX 3a/1a4,
NPEIIOIaraloliuX HECKOIbKO IIAroB PELIeHUs, €CJIM YCIIOBHs NPUMEHEHUs
3aJlaHbl B IBHOU (hopMme

7.18

[IpuMeHATh  mpocTEdlIMe NpPOrpaMMHBIE  CPEACTBA M DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a]1a4

7.19

HpI/IBOI[I/ITB NpUMEPbI MATECMATUYCCKHUX 3aKOHOMepHOCTef/’I B IMpupoac u
JKHN3HH, paCliO3HABATh NPOABJICHUC 3aKOHOB I'COMETPUN B HCKYCCTBC

7.20

[IpuMeHATh MOJy4YEHHBIE 3HAHUSA HA NPAKTUKE: AHAIN3UPOBATH peEalbHBIC
CUTyallUM U NPUMEHATH U3Y4YECHHBIC IOHATHS B IPOLECCE NOMCKA pPELICHUS
MaTeMaTH4ecku c(HOpMyIHpOBaHHONW MPOOIEMbI, MOJEIUPOBATH peabHbIE
CUTyallUM Ha $A3bIKE TI'C€OMETPUH, MCCIEN0BATh IIOCTPOEHHBIE MOJCIH C
HCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHI M TeopeM, ammapara aiareopsl,
peuarh MPaKTUYECKUE 3a/1a4d, CBS3aHHBIC C HAXO0XIACHUEM I€OMETPUUYECKUX
BEJINYUH

IIpoBepsiembie 2s1emenTshI conepxkanus (10 kaace)

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

1 Yucaa u BEIYMCICHUS

Panmonanehpie  4yncna. OOBIKHOBEHHBIE W JIECATHYHBIE JIpOOHM, MPOLEHTHI,

1.1 OecKOHEUYHBIE  Mepuoauveckue  aApoOu.  ApudMeTHUecKHe  Omepaluu  C

paloHaIbHBIMU YHUCIIaMHU, NIPeoOpa3oBaHusl YUCIOBBIX BbIpakeHUH. [IpumMenenue
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Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

IpoOell U HPOLIEHTOB AJIS PEUIeHUs NMPHUKIAJHBIX 3a/1ad M3 Pa3jInYHbIX OTpaciieil
3HaHUH U PEAILHON KU3HU

HelictButenbHble  yucna.  PanuoHaneHble W HpPpALMOHAIBHBIE  YHMCIIA.

1.2 Apudmerndeckue omnepanud ¢ JICUCTBUTCIBHBIMUA 4uciIamMu. [IpubnvxeHHbIe
BBIUUCIICHUSI, TPaBUJIa OKPYTJICHHS, IPUKHUIKA M OIICHKA PE3yJIbTaTa BEIYUCICHUI
Crenenp ¢ unenbiM nokazareneMm. CranmaptHas Qopma 3amucu ACHCTBUTEIHLHOTO
1.3 yrcna. Vcnonp3oBaHue moaxoasmiei (GpopMbl 3amucu ACWCTBUTENBHBIX YUCET IS
pelIeHrs MPaKTUYECKHUX 3a]a4 U IPEICTaBICHUS JaHHBIX
14 Apudmerndeckuii KOpeHb HaTypaJlbHOW cTereHH. JelcTBusS ¢ apuMEeTHUUYESCKUMHU
' KOPHSIMU HaTypaJIbHOM CTETIeHU

15 CuHyc, KOCMHYC ¥ TaHTE€HC YHCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTe€HC YHUCIIOBOTO apryMeHTa

2 YpaBHEeHHs U HEPABEHCTBA
2.1 ToxmecTBa U TOXKIECTBEHHBIC MPEOOpa30BaHUS
29 [Ipeobpa3zoBanue TPUTOHOMETPHUYECKHUX BBIpKEHUI. OcHoBHbIE
' TPUTOHOMETPHUYECKUE (POPMYITBI
23 VYpaBHeHHe, KOpeHb YypaBHEeHHsS. HepaBeHCTBO, pellieHHE HepaBeHCTBA. Meroa
' MHTEpBAJIOB
2.4 Pemrenue nensix U ApoOHO-pAIIOHAIBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemenne nppanmoHaNbHBIX YpaBHEHNUN U HEPABEHCTB
2.6 Pemenuie TpUroHOMETPUUECKUX ypaBHEHUI
57 [IpumeHeHne ypaBHEHUH 1 HEPABEHCTB K PEIICHUIO MaTEMaTHUECKUX 3a/1a4 M 33134
' U3 PA3JIMYHBIX 00JIaCTe! HAYKU U pealbHON KU3HU

3 OyHKIMU U TpaduKu

31 Oynkius, cnocoObl 3agaHud ¢yHkuuu. ['paduk ¢ynkumu. B3aumbHo oOparHble
' byHKIMHA

39 OOnacte omnpeneneHUs M MHOXKECTBO 3HaueHU ¢ynkuuu. Hynm QyHkuumm.
' [TpomexyTKH 3HAKONOCTOSIHCTBA. YeTHBIE H HeYeTHBIE (PYHKIIUU

33 CrenenHass (yHKIHMS C HaTypajdbHBIM M IIeNBIM ToKa3ateneMm. Ee cBoHcCTBa o
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENEeHH

34 Tpuronomerpuueckass OKpyXHOCTb, OIpEJEIEHHUE TPUTOHOMETPUUYECKUX (DYHKIHIA
' YUCIIOBOI'O ApryMEHTa

4 Hauana maremaTndeckoro anaamza

41 [TocnemoBarenbHOCTH, CMOCOOBI 3aJaHUs IOCIENOBATEIBHOCTEH. MOHOTOHHBIE

IIOCICI0BATCIBHOCTHU
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Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

4.2

Apudmernueckas U TreoMeTpuueckas mporpeccud. beckoneyHo yObiBaroIas
reomerpuueckas mnporpeccus. Cymma OeCKOHEUHO YOBIBAIOIIEH TIeOMETPUYECKOMH
nporpeccuu. Popmyna CIOXKHBIX MPOLEHTOB. lcmonb3oBaHue Mporpeccuu Jyis
pelIeHus: pealibHbIX 3aJ]1a4 MPUKIAJHOTO XapaKTepa

MHuoecTBa 1 JIOTruKa

5.1

MHoxecTBO, oOmnepanud HaJl MHOXecTBamu. Jluarpammbl Oiliepa - BenHa.
[IpuMeHeHrne TEOPETUKO-MHOKECTBEHHOTO amnmapara Jjsi ONUCAaHUs pealbHBIX
MIPOLIECCOB U ABJICHUH, MPU PELUICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB

5.2

OnpeneneHHe, T€OpEMa, CICACTBUEC, 10KA3aTCIIBCTBO

Teopust BEpOATHOCTEH U CTATUCTUKA

6.1

[IpenacraBnenne gaHHBIX ¢ T[OMOINbIO Tabimmm ©  jamarpamMm.  CpemHee
apudmernueckoe, MenuaHa, HauWOOJbIIEe W HAWMCHbBIIEE 3HAYCHHUS, pa3Max,
JTUCIIEPCHS ¥ CTAaHAAPTHOE OTKJIOHCHHE YHCIIOBBIX HAOOPOB

6.2

CrnyuyaiiHple SKCHEPUMEHTHI (OMBITBI) M CIOy4allHbIe COOBITHS. DIeMEHTapHBIE
coObITHs (MCXOMBI). BeposATHOCTh CIy4aHOTO COOBITHSA. bBIM30CTH YaCTOTHI H
BEPOATHOCTH COOBITUN. CllydaliHbI€ OIBITHl C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
coObiTHsIMH.  BeposTHOCTH  COOBITHI B OMBITaX C  PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITUSMHU

6.3

Onepauuu HaJx COOBITMSAMHU: IIepeceyeHHue, OOBEAMHEHUE, IPOTUBOIOIOXKHbIE
coObITHs. [lnarpammbl Ditnepa. @opmyiia CII0KEHUS! BEPOSITHOCTEH

6.4

VYcnoBHas  BEpOSATHOCTb. YMHOXKEHHE BEpOsATHOCTEH. JlepeBo  cirydallHOro
skcnepumenTa. dopmyna nonHoi BeposTHOCTH. HezaBucumblie coObITHS

6.5

KombOunaropanoe mnpaBuino ymHoxeHus. IlepectranoBku u Qaxrtopuan. Ywucino
coveranuil. Tpeyronsauk [lackans. @opmyna 6uHoma HeloToHa

6.6

bunapHblif ciny4aiiHbI ONBIT (MCHBITaHME), ycHexX W Heyjaada. HesaBucumble
ucnelTanusd. Cepus He3aBUCHMBIX UCHBbITaHUN 10 mnepBoro ycrexa. Cepus
HE3aBUCUMBIX UCIBITaHUN bepHysum

6.7

Cnyuaitnas BennunHa. Pacnipenenenue BeposiTHOcTel. JlMarpamMma pacnpeeneHus.
[Ipumeps! pacpeeneHnii, B TOM 4HCie TeOMETPUYECKOE U OMHOMUAIBHOE

I'eomerpus

7.1

OCHOBHBIE TIOHATHSI CTepeoMeTpur. Touka, mpsAmas, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00  aKCMOMATHYEeCKOM  IMOCTPOCHHH  CTEPEOMETPUHU:  aKCHOMBI
CTEPEOMETPHUH U CIICICTBUA U3 HUX

7.2

B3auMHOe  pacnosnokeHMe ~ IpAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
napajjielibHple W CKpeluBaroliuecs: mnpsMble. [lapannensHOCTh TOpSMBIX U
IUIOCKOCTEH B MPOCTpPAHCTBE: MapajuleJibHbIE MpsIMble B  NPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSAMBIX, MapaUIEIbHOCTh NPSMOM M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMH CTOPOHAMM, YIroJd MEXAy TMpsMBIMA B IPOCTPAHCTBE.
[TapannenpHOCTh IUIOCKOCTEN: MapajlielbHbIE MJIOCKOCTH, CBOMCTBA MapaslieIbHBIX
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Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

wiockocteil. [Ipocreliie mpocTpaHCTBEHHbIE (UTYphl Ha IJIOCKOCTHU: TETpa’Jp,
KyO, apajuiesienunes, IoCTPOCHUE CEUeHUN

7.3

[lepneHUKYIAPHOCTE IPSMOM M IUIOCKOCTU: TIEPIEHAMKYJSPHBIE IpSMBIE B
IIPOCTPAHCTBE, MIPSIMBIC NTAPAJUICIBHBIE U IEPIICHANKYIISIPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYISIPHOCTH IIPSIMOM U IIJIOCKOCTH, TEOPEMA O IIPSIMON IEPIIEHIUKYISAPHON
IUDIOCKOCTH. YTJBl B IPOCTPAHCTBE: Yrojd MEXIy IMpAMOM U IUIOCKOCTBIO,
JNBYTPAHHBIA yroJI, JIMHEHWHBIA yros JByrpaHHoro yria. IlepneHaukynsp u
HAKJIOHHBIC. PACCTOSIHME OT TOYKH IO IUIOCKOCTH, PACCTOSTHUE OT MPSIMOH [0
IUIOCKOCTH, MPOEKIHUs (PUTYpPhI HA TUIOCKOCTh. llepneHauKyaspHOCTh TIOCKOCTEH:
IIPU3HAK  MEPHEHAMKYJIIPHOCTH  IBYX  Iulockocted. Teopema o  Tpex
MEPIEHIUKYIISIPAX

7.4

IlonsiTME MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHMKA, BBINYKIIBIE H
HEBBIITYKJIbIE MHOTOIPDAaHHMKH, pa3BepTKa MHoOrorpaHHuka. lIpusma: n-yrosbHas
IpU3Ma, I'paHU U OCHOBAHUS MPU3MBI, MpsMas U HAKJIOHHAs MPU3MBbl, OOKOBas U
IIOJIHAs IIOBEPXHOCTH Ipu3Msbl. [lapauienenumen, NpsMOyroabHBIN MTapajuIeIeIuIIe ]
u ero csoiicrsa. [Iupamuna: N-yronpHas nUpamMuaa, TpaHd U OCHOBAaHUE IMUPAMUIBL,
OOKOBasi W TOJIHAS TIOBEPXHOCTh MUPAMUIBI, IPABUIbHAS M YCEUCHHAs] MHPAMHIIA.
OnemMeHTbl npu3Mbl U nupamuiabl. [IpaBuiabHbIE MHOTOTPAaHHUKHU: IOHSTHE
[IPAaBUJILHOIO MHOIOTpaHHUKA, IIpaBUjIbHAsA IpU3Ma M IIPaBUIbHAs IHpaMUIA,
IIpaBWIbHAs TPEYroJibHAs MUPaMUJa U IPaBUIbHBINA TeTpasrap, KyO0. [IpencraBnenue
O MPaBWJIbHBIX MHOTOI'PAHHUKAX: OKTA3Jp, AOJAEKa’Ap U ukocasy CedeHus MpU3MBI
U IApaMUbI

7.5

CI/IMMeTpI/Iﬂ B IIPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
DJIEMEHTBI CUMMCTPUHN B nmupaMuaax, napamuiCICIuIcaax, IIpaBUJIbHBIX
MHOI'OI'paHHHUKaXx

7.6

Bblunciienue 37€MEHTOB MHOTOTPAHHUKOB: pedpa, auaroHanu, yriusl. [lmomans
OOKOBOI IOBEPXHOCTH M TIOJHOM TOBEPXHOCTH MPSMOM NPU3MBI, IJIOLIA/Ib
OCHOBaHHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMOIl mpu3Mbl. [1omans 60koBoit
IIOBEPXHOCTH M TOBEPXHOCTH MNPABWIBHOW IHPAMHJBI, TeOpeMa O IUIOMAIN
ycedeHHOM nupamupl. [lorstue 06 oobeme. O6beM MUpaMu/Ibl, TPU3MBI

7.7

[Tono6ubIe Tena B mpocTpancTBe. COOTHOIICHUS MEKY IUIOMIAISIMHU TOBEPXHOCTEH,
o0BeMaMu TTOTOOHBIX TEI

IIpoBepsiemble TPeOOBAHMSA K Pe3y/1bTATAM OCBOCHHSI OCHOBHOM
odpa3oBarebHOI mporpammal (11 kiaace)

Kon

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI OCBOCHHS] OCHOBHOM

MPOBEPAEMOro 0o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero o01ero 0opa3oBaHus

pe3yJbTara

1

Yucna 1 BEIUUCIIEHUS

1.1

OnepupoBaTh MOHATHSAMH: HATypalbHOE, IIE€JI0€ YHCIO; HCIOJIb30BATh
IIPU3HAKHA JIETMMOCTH LEJBIX 4YHCEN, pa3joXKEHUE 4YHCIa Ha MpPOCThIE
MHOKUTENH JUIsl pelIeHus 3a/1a4
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Kon

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI

MpOBEPAEMOro o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
1.2 OnepupoBarh MOHATHEM: CTEIIEHb C PallMOHAILHBIM [T0Ka3aTeIeM
13 OnepupoBarh NOHATUAMU: JIOTapupM dYHCIa, JECITUYHBIE U HATypaJbHBIC
' norapupmbl
2 VYpaBHeHHs U HEPABEHCTBA
[IpumensTh  cBoOiicTBa cTemeHW MJid  NpeoOpa3oBaHUS  BBIPAKEHUH,
2.1 ONEepUpPOBATH MOHITUIMU: TIOKA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBI€ THUIIbI IOKA3aTeIbHBIX YPABHEHHUI U HEPABEHCTB
BoimonusaTe  mpeoOpa3oBaHUS  BBIPQKEHUN, COJAEpXKAIIMX  JIOTapu(MBI,
2.2 OTEpUPOBATh TOHATUSMU: JIOTApU(PMHUUECKOE YpaBHEHHE U HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOTapU(PMUUECKUX YPaBHEHUN 1 HEPABEHCTB
2.3 HaxomuTs perienust npocTeHInX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBarh MOHSATUSMU: CUCTEMa JUHEHHBIX YpaBHEHHMH U €€ pELICHHE;
24 WCIIOIB30BaTh CUCTEMY JIMHEHMHBIX YpaBHEHUUW Uil PEHICHUS MPAKTHUYECKUX
3aza4
25 HaxomuTh pemieHus: MpoOCTEHUIINX CUCTEM U COBOKYITHOCTEH pallOHATbHBIX
' YpaBHEHUI U HEPABEHCTB
MonenupoBaTh pealbHBIE CHTYyallMM Ha S3bIKE alreOpbl, COCTaBIATH
2.6 BBIPQXKCHUS, YPAaBHEHMs, HEPABEHCTBA W CHCTEMBI IO YCJOBHMIO 3a/ayH,
HCCJICIOBATh MOCTPOSHHBIC MOJICIIH C UCTIOJIB30BaHUEM arrapara anreopsl
3 OyHKIMH U TpaduKu
OnepupoBaTh  MOHATHSMH:  TMepUOAUYEcKass  (QYHKIHS, MTPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIIMU, TOYKH BKCTpeMyMa (QYHKIHMH, HauOoJibliee U
' HauMeEHbIIIee 3HAYeHUs (QYHKIMM Ha TMPOMEXKYTKE; HCIONb30BaTh WX IS
UCCIEeIOBaHUs (PYHKIMH, 3aJJaHHON rpadukom
OnepupoBaTh MOHATHAMHU: TpaQUKU TMOKA3aTEIHHOM, JTOTapu(PMHUUECKOU WU
3.2 TPUTOHOMETpHYECKUX  (GYHKIMHI; u300pakaTb WX Ha KOOPAMHATHOMN
MJIOCKOCTH M UCTIONIL30BaTh JIJIs PEIICHHS] YPAaBHEHHU 1 HEPABEHCTB
33 N3o0paxaTs HA KOOPAMHATHOM IJIOCKOCTH TpadUKU JIMHEHHBIX YpaBHEHUU U
' WCIIOJIb30BaTh UX JJIS PEIICHUS] CUCTEMbI IMHEWHBIX YpaBHEHUN
34 Hcnons3oBate rTpaduku (GYHKIUN OIS HCCICNOBAHUS IMPOIECCOB U
' 3aBUCUMOCTEHN U3 APYTrUuX y4eOHBIX AUCIUIIINH
4 Hauana maremaTtnueckoro anainmnsa
OnepupoBarh MOHATUSMU: HEMpepbiBHAS (YHKIUS, TPOU3BOAHAS (DYHKIIHH,
4.1 UCIOJIb30BAaTh TE€OMETPUYECKUM M (U3NYECKUH CMBICT TPOU3BOJHOM IS

perieHus 3aaaq
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Kon

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI

MpOBEPAEMOro o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
49 Haxoaute npon3BoHBIC 3JI€MEHTAPHBIX (PYHKINH, BEIYUCIATH TPOU3BOHBIC
' CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKITHIA
Hcnonp30BaTh MPOU3BOJHYIO ISl UCCIIEAOBAHUS (DYHKIIMM Ha MOHOTOHHOCTB
4.3 U OKCTPEMYMBI, IPHUMEHATh pe3yJbTaThl HCCIEAOBAHUS K IIOCTPOCHHUIO
rpaduKoB
44 Hcnonp30BaTh MPOM3BOAHYIO IS HAXOXKACHHUS HAWIY4IIEro pPEUICHUS B
' MPUKIIQJHBIX, B TOM YHCIIE COIMAIbHO-3KOHOMUYECKHX, 3a/1a4ax
45 OnepupoBarh NOHATUSMH: TIEpBOOOpa3Has W  HMHTErpaj; IOHUMATh
' reOMETPUYECKUH 1 (PU3MYECKUN CMBICIT HHTErpaja
16 Haxoaute nepBooOpa3Hbie 3JIeMeHTapHbIX (PYHKINH, BBIYUCISATh HHTETPAI MO
' ¢dbopmynie HetotoHa - JleiiOnuma
4.7 Pemrate mpukiagHbie 3a7a4d, B TOM YHCIE COIHMAIbHO-YKOHOMUYECKOTO MU
' (bHU3MUECKOTO XapaKTepa, CpeICTBAMU MaTeMaTHYECKOTO aHaIN3a
5 Teopwust BeposITHOCTEH U CTATUCTHKA
51 CpaBHUBaTh  BEpOATHOCTM  3HAYCHWH  CIyYyailHOM  BENWYMHBI 110
' pacrpeieIeHUI0 MK C MTOMOIIBIO JHarpaMm
OmnepupoBarh MOHSATHEM MaTEMAaTUYECKOTO OXKUIAHHSA, MPHUBOJUTH MPUMEPHI
5.2 TOrO, KaK MPUMEHSETCS MaTeMaTHYeCKOe OXHIaHUE CIy4alHON BEITHMYUHBI,
HAXO/UTh MaTEMaTHYECKOE OXKHUIAHUE 110 TAHHOMY PacIpeesICHHIO
5.3 Hmetsb nmpeacTaBieHue o 3aKoHe OOJBIINX YUCET
5.4 Hmetsb nmpeacTaBieHre 0 HOpMaJlbHOM pacipeiesieHUH
6 I'eomerpus
OnepupoBaTh MOHATUAMH: IWIMHAPUYECKAs MOBEPXHOCTh, OOpa3yroIiue
6.1 WIMHAPUYECKON  TMOBEPXHOCTH, UWIMHIDP, KOHUYECKass TOBEPXHOCTD,
o0pasyromire KOHMYECKOH MOBEPXHOCTH, KOHYC, chepruueckasi HOBEPXHOCTh
6.2 Pacrnio3HaBath Tena BpaiieHus (LMIIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYSHUS Tl BPALLICHUS
6.4 KnaccudumupoBats B3aMHOE pactoyioxkeHue chephl U MITOCKOCTH
OmnepupoBarh NMOHSATHSAMH: IIAPOBOW CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
6.5 CerMEHTa, IIAPOBOIl CIIOM, OCHOBaHHE MIAPOBOIO CJOs, BHICOTA IIAPOBOIO
CJI0s1, IIApOBOM CEKTOP
6.6 Bbmuucnare  00beMBI W TUIOIIAAM  TOBEPXHOCTEW  TeJN  BpalleHUs,
' reOMETPHUECKUX TeJI C MPUMEHEHNEM (HOopMyIT
6.7 OnepupoBarh MOHATUSAMU: MHOTOI'PAaHHHK, BIIMCAHHBIN B cepy M ONUCAHHBIN
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Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

okoJio cepsl, chepa, BliucaHHAs B MHOTOTPAHHUK HIIU TEJIO BPALCHHS

Beraucaars cooTHOIICHUS MCXKAY ILIoOMAaAAIMuU HOBerHOCTeﬁ H o0beMaMu

6.8
IMOJTOOHBIX TEII
6.9 N3obpaxkate u3ydaemble (UTYpBl OT PYKH M C TPUMEHEHHEM IPOCTHIX
' YEPTEKHBIX HTHCTPYMEHTOB
6.10 BBITIONTHATE (BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
' ¢buryp: Bu1I cBepxy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHS
N3Bnekarb, WHTEPNpPETUPOBaTH W MPeoOpa3oBbIBaTh HWHMOpPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX ~ I€OMETPUYECKHX  (urypax, MpeACTaBICHHYIO Ha
YepTekax U pUCYHKaX
[IpumMeHnsaTh reomeTpudeckue (HaKThI IS PEIICHUS CTEPEOMETPHUCCKUX 3a1ad,
6.12 MIPEANOJIAralouX HECKOJIBKO IIaroB PEIIEHHUs, €CJIM YCIOBUS MPUMEHEHUS
3a/1aHbl B IBHOU (popme
6.13 OnepupoBaTh MOHIATHEM: BEKTOP B IPOCTPAHCTBE
BbIMONHAT,  EHWCTBHS  CIOXKEHUS BEKTOPOB, BBIYMTAHHMS BEKTOPOB U
6.14 YMHOXXCHHSI BEKTOpa Ha YHCIO, OOBACHITh, KaKUMU CBOWCTBAMH OHH
00J1a1ar0T
6.15 [IpuMeHATh MpaBWIIO NapaIICICUIIEAA PU CJI0KEHUH BEKTOPOB
OnepupoBaTh MOHATHSIMU: EKAPTOBBI KOOPJAWHATHI B MIPOCTPAHCTBE, BEKTOP,
6.16 MOJAYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJ MEXKIY
' BEKTOpaMH, CKaJISIPHOE TPOU3ZBEJCHUE BEKTOPOB, KOJUIMHEAPHBIE W
KOMILJIAHAPHBIE BEKTOPbI
Haxoautb cyMMy BEKTOPOB M NMPOM3BEACHHE BEKTOPA HA YUCIO, YTOJI MEXKAY
6.17 BEKTOpaMH, CKaJSIPHOE TMPOM3BEIEHUE, pPAaCKIaAbIBaTh BEKTOpP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3ajaBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKapPTOBOM CUCTEME KOOPAUHAT
6.19 Pemate mpocreiinine reoMeTpuuecKUMe 3aJadd Ha MPUMEHEHHUE BEKTOPHO-
' KOOPJIMHATHOI'O METO/a
Pemate 3amaum Ha J0Ka3aTEIbCTBO MATEMATHUYSCKHUX OTHOIICHUH U
6.20 HaXOXJCHWE TEOMETPHUUECKUX BEIMYMH M0 00pa3laM WKW alropuTMawm,
' MIPUMEHSISI U3BECTHBIE METOJBI MPH PEIICHUU CTAaHJAPTHBIX MATEMAaTHUYECKUX
3a1a4
6.21 [IpuMenaTy mpocTedve NOporpaMMHBIE  CPEACTBA UM DJIEKTPOHHO-
' KOMMYHUKAITMOHHBIE CUCTEMBI TIPH PEIIEHUN CTEPEOMETPUICCKUX 3a/1a4
6.22 [IpuBoauTE NpUMEpPHl MaTEMATHYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJIE H

JKU3HH, paACIIO3HABATH NPOABJIICHUC 3aKOHOB I'COMETPUUN B UCKYCCTBC
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Kon

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI

NpoBepPsAEeMoOro 0o0pa3oBaTeIbHON NMPOIrPaMMbI CpeHero o01mero 00pa3oBaHus

pe3yjabTarta

[IpuMeHsTh MONydYeHHbIE 3HAHMUS Ha TMPAKTUKE: aHAIU3UPOBATH pealbHbIE
CUTYyallUM U TMPUMEHATh M3YYCHHBIC MOHATHUSI B IMPOIECCE MOUCKA PEHICHUs
MaTeMaTH4ecKu c(HOpMyIHpOBaHHONW MPOOIEMbI, MOJECIUPOBATH pEabHbIE

6.23 CUTyallud Ha SI3bIKE TI'€OMETPUM, MCCIENA0BAaTh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM TE€OMETPUYECKUX IMOHATUH M TEopeM, ammapara anreopsl,
pemaTh MpakTUYEeCKUEe 33aauu, CBS3aHHBIC C HAXOXKJICHHEM I'€OMETPHUYECKUX
BEJIMYMH

IIposepsiemble 1eMeHTHI comep:kanus (11 Kiaacc)
Kon IIpoBepsieMblii 3JIeMeHT cOAePKAHUA
1 Hucna 1 BIYUCICHUS
11 Harypanbhble u nesnble yucna. [Ipu3Haku JeTUMOCTH LENbIX YUCe
1.2 CreneHb ¢ palMoHaJIbHBIM NOKa3areneM. CBoiicTBa cTeneHu
1.3 Jlorapudm yucna. JlecaTudHbIe U HATYpaIbHbIE JOTapU(MbI
2 VYpaBHEHMs U HEpaBEHCTBA
2.1 [IpeobOpazoBanue BhIpaKEHUN, COACPIKAIIMX JTOTAPU(MBI
2.2 IIpeoOpa3oBanue BBIpAXKEHUM, COAEPIKALINX CTEIIEHH C PALMOHAIBHBIM [TOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHBIE YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U1 HEPABEHCTBA
26 CucreMbpl JNUHEHHBIX YypaBHeHHH. PemieHue mnNpukIagHbIX 3a4ad C IMOMOILBIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUM
2.7 CucTeMbl U COBOKYITHOCTH PALlMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB
28 [IpuMeHeHMe ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTeMAaTHUYECKUX 3a1a4
' U 3a]a4 U3 pa3IMyuHbIX o0JacTel HayKH U peasibHOM JKU3HU
3 OyHKIMU U TpaduKu
Oynkius. [lepuoanyeckue ¢yHkuuu. IIpoMexyTKH MOHOTOHHOCTH (DYHKIHMH.
3.1 MakcuMymbl U MHUHMMYMBl (yHKUMU. HaunOonbliee M HauMeHbllee 3HAYCHHE
(GYHKINU Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku
3.3 [Toka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U TpaduKu
3.4 Hcnonb3oBanue rpagukoB GyHKIMN IS pelIeHus] ypaBHEHUH U TMHEHHBIX CUCTEM
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Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

Hcnonb3oBanue rpapukoB  (QYHKIMHA AN MCCIENOBAaHUS — IMPOLIECCOB U

3.5 3aBHCUMOCTEH, KOTOpHIE BO3HUKAIOT NPU PEIICHUH 3a1ad U3 APYruX y4eOHBIX
MIPEAMETOB U peajbHOMN )KU3HU
4 Havana matemaTnueckoro aHaauza
4.1 HenpepsiBable pyHKIMU. MeTO MHTEPBAJIOB /ISl PEIICHUS] HEPAaBECHCTB
4.2 [TpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3MIECKHi CMBICI TPOU3BOIHOM
43 [Ipou3BoaHbie 3neMEHTApHBIX (QyHKIMA. DOpPMYNBI HAXOXKIEHHUS MPOU3BOIHON
' CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKIUI
[Ipumenenue mPOU3BOIHON K HCCIENOBaHUIO (YHKIUH Ha MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. Haxoxxaenne HauOONbIIEro M HaMMEHbBIIET0 3HaYeHHS (DYHKIHHM Ha
OTpe3Ke
[IpuMeHeHne MpoOU3BOJHON ISl HAXOXKACHUS HAWIYYILIEr0 pEHIeHUsl B IPUKIAIHBIX
4.5 3aadax, JUIA ONpEAETCHHUS CKOPOCTH IIpoIecca, 3aJaHHOTO (OPMYNIOH WiIn
rpadgukom
4.6 [TepBooOpaznas. Tabauia nepBooOpa3HbIX
47 WuTerpan, ero reomeTpudeckuil 1 pU3MUECKUil cMbICi. Beluncienue nHTerpaia mno
' ¢dbopmyne Hetotona - JleiiOnuna
5 Teopus BEpOsATHOCTEN M CTATUCTHKA
UucnoBble XapakTEPUCTUKHU CIIyYallHbIX BEJIMYMH: MaTeMaTH4YE€CKOE OXKUJIAHUE,
JUCHepcusi U CTaHAApTHOE OTKJIOHEeHHE. lIpuMepsl mpruMeHeHUus: MaTeMaTHu4ecKoro
51 OKUJAaHM, B TOM YHCJIE B 33Jadax W3 MOBCEJHEBHOMW XKM3HHU. Martemarnueckoe
' OKMJIaHWE OMHAPHOW CIIydallHOW BeIMYHMHBI. MaTeMaTH4eckoe OKHJIaHHE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTH4ecKoe 0KUJaHUE U TUCIIEPCHSI TEOMETPUYECKOTO U
OMHOMUAIBHOTO pacrpeaeaeHui
59 3akoH OOJIBLIMX YMCET M €ro pojb B HayKe, Mpupoje U oduiecTBe. BriOopouHbIit
' METO/ UCCIIE0BAaHUH
IIpumepbl  HENpEpBIBHBIX  CIy4alHbIX BeIW4MH. [loHATHE O IIOTHOCTH
5.3 pacnpezeneHus. 3aaayu, NpUBOJAIINE K HOpMaJIbHOMY pacnpenenenuto. [lonsarue o
HOPMaJIbHOM paclpeaeIeHun
6 I'eomeTpus
[unuuapuyeckas MOBEPXHOCTh, 00pa3yloIIUe IUIMHIPUYECKONH MOBEPXHOCTH, OCh
6.1 UWIMHIPUYECKON MOBEepXHOCTH. llmnmuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTH,
o0pasyroias 1 ock, MJIOMIa b O0KOBON U MMOJHONW OBEPXHOCTH
Konnyeckas moBepxHOCTb, 00pa3yrolre KOHUYECKONH MMOBEPXHOCTH, OCh U BepLINHA
6.2 KOHMYECKOW moBepxHOCcTH. KOHyC: OCHOBaHME M BepllMHA, OOpasyomas U OcCh,

IJI0Mmaas OOKOBOM W TIOJIHOW TOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pasyromme Hu
BbICOTA, OCHOBAHUA U OoKoBas IMOBEPXHOCTH
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Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS

Coepa u 1miap: 1eHTp, paanyc, THaMeTp, IUIOIaAb MOBEPXHOCTH chephl. B3anMHoe
6.3 pacmonoxeHue chepsl U IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, TIIoNmaIh

chepsl

6.4 N3006paxkeHue Ten BpalleHUs Ha MJI0CKOCTU. Pa3BepTka IIMHpa U KOHYca

KomOunanu Ten BpamieHWs W MHOTOTPAHHUKOB. MHOTOTpaHHHK, OIMHMCAaHHBIN

6.5
okoJio cepsl, chepa, BliMcaHHAS B MHOTOTPAHHUK, UJTU TEJIO BPAIICHUS

[Tonsatue 06 oO6beme. OCHOBHBIE CBOWCTBAa 00BEMOB Tell. Teopema 00 oOBeme
6.6 NPSIMOYTOJIBHOTO MapajlieNienunea u cieAcTBus u3 Hee. O0beM IIIIMHIPaA, KOHYCA.
O06bem mapa u wiomaas chepsl

HOI[O6HBI€ TEJIa B IIPOCTPAHCTBE. CooTHoIeHUS MCXKAY IIoMmaassMu HOBCpXHOCTCﬁ,

6.7
00beMaMu MOT0OHBIX TeTl
6.8 Ceuenust muIMHApa (mapajulebHO M NEPIEHIUKYISPHO OCH), CEYEHUS KOHyca
' (mapasuieabHOE OCHOBAHUIO M ITPOXOASIIEe Yepe3 BEPIIMHY), CeUeHHs 11apa
Bexktop Ha mockoctM M B mpocTpaHcTBe. C0KEHHME M BBIYMTAHUE BEKTOPOB.
6.9 YMHOEHHE BEKTOpa Ha uucio. PasznoikeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
' BekTopam. [IpaBuno napamienenunena. Pemenue 3anad, CBA3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ACUCTBUI C BEKTOpaMU
[IpssmoyronbHasi cuctema KoopAMHAT B mpocTpaHcTBe. KoopauHathl BeKTOpa.
6.10 [Ipocreiimme 3agaun B KOOpAMHATaX. YTon MexAy BekropaMu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJI0B MCEXKAY HNpPAMBIMU U ITIJIOCKOCTAMM.
KOOp,I[I/IHaTHO'BCKTOpHLIﬁ MCTO/J IIPU PCHICHUHU I'COMCTPHUUICCKUX 3ada4d

Jlnist ipoBeieH s €MHOTO TOCY/IapCTBEHHOTO dK3aMeHa 1Mo maremaruke (manee - EI'D mo
MaTeMaTHKe) UCMONb3yeTcsl MepedeHb (KOAU(HUKATOp) MpoBepsieMbIX TpeOOBaHUM K
pe3yabTaTaM  OCBOCHHSI OCHOBHOH  00pa3oBaTENbHOM MpOrpamMMBbl  CPEIHETO  OOIIeTo
oOpa3oBaHusl U 3yeMeHTOB cojepxanud. [Ipu mnposenenun EI'D mo marematunke 06a3oBOro
YpOBHsI U3 nepeyHs (koaudukaropa) BHIOMPAIOTCS MO3UIIMU, COOTBETCTBYIOMMNE (enepatbHOM
paboueil mporpamme o Matematuke (0a30BbIi YPOBEHB)

IIpoBepsiembie Ha EI'D nmo MaremaTuke TpeGoBaHUsA
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBbl
cpeaHero o01iero oopa3oBaHus

Kon IIpoBepsiemble TPeOOBaAHMS K IPEAMETHBIM Pe3yJibTaTaM OCBOCHHUSA
MPOBEPSIEMOro | OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero oo1ero oopa3oBaHus
TpeOOBaHMS

1 Biagenue metonaMu 10Ka3aTenbCTB, AITOPUTMAMU PELLICHUS 3a/1a4; YMEHHE
¢dbopMynupoBaTh U ONEPUPOBATH MOHATHSAMH: OIpEleiIeHHe, aKcuoma,
Teopema, CIEIACTBHUE, CBOMCTBO, IPU3HAK, [I0Ka3aTeJIbCTBO, PaBHOCHIIbHBIC
(GbOopMyNHpOBKY; NPUMEHATH HUX; YyMeHHe (opMynupoBarb oOpaTHOE H
IIPOTUBOIIOJIOKHOE YTBEPXKIACHUE, NPUBOJUTH IPUMEPHl U KOHTPIIPUMEPHI,
HCIIOJIB30BAaTh METOJl MaTEMATUYECKOW UHAYKIINH; TPOBOJINUTH JTI0KA3aTEIbHBIE
pacCyXJIeHHs IpU PEIICHUM 3a4ad, OLICHWBATh JIOTMYECKYHO IPABUWIBHOCTD
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Kon
NMPoBePSIEMOro
TpeOoBaHMS

IIpoBepsiemble TpeOOBaHMSA K NMPeAMETHBIM pe3yJIbTaTaM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CPeIHEro 001ero 00pa3oBaHus

paccyxJIeHUH; yMEHUE ONEpUPOBATH HNOHATUSMU: MHO€ECTBO,
IIOJIMHOXKECTBO, OIEpallMM HaJ MHOXECTBaMH; YMEHUE HCIOJIb30BaTh
TEOPETHUKO-MHOKECTBEHHBIM ammapaT JJIsl ONKUCAHUs PEaIbHBIX IPOLECCOB U
SBJICHUH U MIPU PEILICHUHU 33]a4, B TOM YHCJIE U3 APYTHX y4eOHBIX MPEAMETOB;
yYMEHHE OIEepUpOBaTh MOHATUSIMHU: rpad, CBSI3HBIN rpad, nepeBo, LUK, rpad
Ha TUIOCKOCTH;, YMEHHE 3aJaBaTb W OINHWCHIBaTh Tpadbl Pa3TUYHBIMU
croco6aMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 33124

YMeHue OnepupoBaTh IMOHATHAMH: HATypPaJlbHOC YHCJIO, IEJI0e YHCIIO,
CTCTICHb C IEJBIM TOKa3aTelieM, KOPEHb HATypadbHOW CTEIECHH, CTEIEHb C
palMoHaIbHBIM ITOKa3aTejeM, CTEIeHb C JICHCTBUTEIBHBIM ITOKA3aTeJIeM,
norapudM 4uclia, CHHYC, KOCHHYC ¥ TaHT€HC MPOMU3BOJIEHOTO YHCIIA, OCTATOK
0 MOJYJII0, PAalMOHAIBHOE YHCIIO, HPPAMOHAIBHOE YHCJIO, MHOXECTBA
HATypaJIbHBIX, IEJBIX, PAlMOHAIBHBIX, JEHCTBUTEIBHBIX YHCET; YMEHHUE
MCIIOJIb30BaTh TPU3HAKK JCIMMOCTH, HAUMCHBINUKA OOIIMHA JCIUTeIIb |
HauMeHbIIee oO0IIee KpaTHOE, anropuTM EBKIWAAa TpH pEHICHUH 3ajad;
3HaKOMCTBO C Pa3JIMYHBIMH TIO3MIIMOHHBIMUA CUCTEMaMHU CYMCJICHUS;, YMCHHE
BBITIOJTHATh BBIYHCIICHUEC 3HAYCHWA W TPEOOpa30BaHUS BBIPAKECHUH CO
CTCNCHSAMH H Jiorapudmamu, MpeoOpa3oBaHus JPOOHO-paAIlMOHATBHBIX
BBEIDOKCHUH; YMCHHE OICPHUPOBATh MMOHATHSIMH: IOCIEIOBATEIHHOCTD,
apudmeTHyecKas MPOTrPecCHs, T'€OMETPHUYCCKas MPOrpeccHsi, OCCKOHEYHO
yOBIBaroIas reoMeTpHYecKast MIPOTPECCHS; YMCHHE 3a/71aBaTh
MOCJICIOBATEIBHOCTH, B TOM YHCJIE C IOMOIIBK PEKYPPEHTHBIX (GOpMYyIT;
YMEHHE OICPUPOBATH TOHITHSIMH: KOMILICKCHOE YHCIIO, COIPSHKCHHBIE
KOMIUICKCHBIC 4YHCJIa, MOJYJIb M apryMEHT KOMIUIGKCHOTO YHuclia, (opma
3alMCH KOMIUJICKCHBIX 4HCel (TeoMeTpuYecKas, TPUTOHOMETpUYECKas |
anrebpanveckas); yMETb MPOM3BOAWTH apuUPMETHUECKhe HEHCTBHUS C
KOMIUIEKCHBIMHA  YHCJIaMU; MIPUBOJIUTH IPUMEpPhl  HCIOJIb30BAHUS
KOMIUIEKCHBIX YHCEN; ONEpUpOBaTh MOHATHSAMH: Matpuia 2 X 2 u 3 X 3,
OTIPECITUTENIb MATPHIIBI, TEOMETPUICCKHIA CMBICIT OTIPECITUTEIIS

YMeHHne onepupoBaTh IMOHATHAMU: PpalMOHAIbHBIE, HWPPALHUOHAIBHBIE,
MoKa3aTeJabHble, CTENEHHbIE, JOrapupMHUUECKUE, TPUTOHOMETPUYECKHE
YpPaBHEHUs M HEPABEHCTBA, UX CHUCTEMBI; YMEHHUE ONEPUPOBATH MOHATUSIMH:
TOXKIECTBO, TOXKJECTBEHHOE NpeoO0pa3oBaHHe, YPaBHEHUE, HEPaBEHCTBO,
CUCTEMa YpaBHEHUI M HEPABEHCTB, PABHOCWIBHOCTh YPABHEHUMN, HEPABEHCTB
U CHCTEM; YMEHHE pellaTb YPaBHEHUsS, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO
pa3IMYHBIX MPUEMOB; pEIIaTh YPAaBHEHHs, HEPABEHCTBA M CHUCTEMBI C
rapaMeTpoM; IIPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI I PELIEHUs
MaTeMaTHYeCKUX 3a/lad M 3aJa4 U3 pasIMyHbIX oOJjacTell HayKu U pealbHON
KU3HU

YMeHue omnepupoBaTh  MOHATUSAMH:  (YHKUHUS, UYETHOCTb  (DYHKIUH,
MEePUOAUYHOCTh  (YHKIUH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (YHKLUUH, HauOojblllee M HAUMEHbLIee 3HAYCHUs
GYHKIIMM Ha MPOMEXYTKe, HeNpepbiBHAs (YHKLHSA, aCUMITOTHI Tpaduka
¢byHKIMU, TiepBas M BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPUYECKUH U
(bu3nyecKkuil CMbICI TPOU3BOIHOM, TepBOOOpa3Hasi, ONpeIeIeHHbIN HHTErpal;
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Kon
NMPoBePSIEMOro
TpeOoBaHMS

IIpoBepsiemble TpeOOBaHMSA K NMPeAMETHBIM pe3yJIbTaTaM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CPeIHEro 001ero 00pa3oBaHus

YMEHHE HaXOJAUThb AaCHUMIITOTHI Tpaduka (QYHKIMH, yMEHUE BBIYUCIATH
MIPOU3BO/IHBIE CYMMBI, MPOU3BEICHUS, YACTHOTO W KOMIIO3UIMH (YHKIUH,
HaXOJUTh YpPaBHEHHE KacaTeIbHOW K rpauky (QpyHKIHUU; YMEHHE HaXOJIUTh
MIPOU3BO/IHBIC AIEMEHTAPHBIX (PYHKINH; YMEHUE UCTIOIb30BaTh POU3BOIHYIO
JUIs  uccienoBaHus (YHKIUN, HAXOAWTh HAWOONbIIME W HAUMEHbIIUE
3Ha4YeHUs (DPYHKIUI; CTPOUTH TpadUKM MHOTOUIEHOB C HCIIOJIb30BAaHHEM
anmapara MaTeMaTH4YeCKOrO aHajiu3a; MPUMEHATh MPOU3BOAHYI IS
HaXO0XICHHS HAWIYYLIETro PEeIIeHUs B MPUKIIAJAHBIX, B TOM YHUCIIE COLUAIBHO-
SKOHOMHMYECKUX U (U3MUECKUX 3aJlayax; HaXOJUTh IUIOHIAAd U OOBEMBI
¢buryp ¢ NOMOLIbIO HMHTErpana; MPUBOAUTH MPUMEPHl MaTEMaTHYECKOTO
MOJIETTUPOBAHUS C TOMOIIBIO T epeHIInaNIbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHAMH: Tpaduk QyHKIMH, oOpaTHas (GyHKIuS,
KOMITO3UIMs  (YHKIUH, JWHEHHas QyHKOHUS, KBaapaThdHas (YHKIHUS,
panoHanbHas ~ (QyHKOUS, CTeneHHas (QYHKIUS, TPUTOHOMETPUUYECKUE
¢byHKIMM, OOpaTHBIE TPUTOHOMETpUYECKHe (YHKIMM, TOKa3aTeibHas U
norapu@muueckas GYHKIUH; YMEHHE CTPOUTh TpaduKu HM3YUYEHHBIX
GbyHKUIMH, BBIIOIHATH IpeoOpa3oBaHUs rpaduKoB (YHKUIWH, MCHOIH30BATH
rpaduKy A7 U3y4eHHUs MPOLIECCOB M 3aBUCUMOCTEH, MPH PEHICHUU 3a/1ad U3
ApYyruxX Yy4eOHBIX NPEIMETOB W 3a/1a4 W3 pealbHOW KHU3HM; BBIPAXKaTh
dbopMynaMy 3aBUCHMOCTH MEXIY BEIMYMHAMH; HCIOJB30BaTh CBOICTBA U
rpaduky  QYHKIUM ISl pelIeHHs] YPaBHEHMM, HEpPaBEHCTB M 3a4ay C
napaMmeTpamMu; HM300pakaTb Ha KOOPJUHATHOM IUIOCKOCTH MHOXECTBa
pELIECHHUI YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pematb TEKCTOBbIE 3aJaud pPa3HbBIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, JOJHU U YacTH, Ha JIBI)KEHUE, paboTy, CTOMMOCTb TOBAPOB U YCIYT,
HaJOrW, 3afauyd u3 oO0JacTU YIpaBJICHUS JIMYHBIMU M CEMEUHBIMU
(¢uHaHCaMH); COCTaBJIATh BBIPAKEHHs, YpaBHEHHs, HEPABEHCTBA M UX
CHCTEMBl 10 YCJIOBUIO 33Jaud, HCCIEN0BaTh IIOJIyYEHHOE pEIICHHE U
OLIEHUBATh  IPaBJONOAOOHOCTh  PE3YNbTATOB; YMEHUE  MOJEIMPOBATH
peaJibHble CHUTyallMM Ha S3bIKE MaTeMaTUKH;, COCTaBJISITh BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBI 10 YCIOBHIO 3aJa4M, UCCIEN0BATh
IIOCTPOCHHBIE ~ MOJENIM €  MHCIOJb30BaHMEM  ammapara  anreopsl,
UHTEPIPETUPOBATH MOJYyYEHHBIN PE3YIbTAT

YMeHue onepupoBaTh MOHATUAMHU: cpelHee apupMeTHyeckoe, MeJuaHa,
HauOoJbllee M HAaUMEHbLIEe 3HAU€HUs, pa3Max, JUCIEpCHs, CTaHIApPTHOE
OTKJIOHEHHE YHCIOBOTO Habopa; yMEHHE H3BIEKaTh, WHTEPIPETHPOBATH
nH(popMalKIo, MPEICTaBICHHYI0 B TaOnuIax, Ha auarpammax, rpadukax,
OTPa)KaIOILYI0 CBOICTBA pealbHBIX IPOLECCOB U SBJICHUM; IPEICTaBISTH
MH(OPMALIHIO C TOMOIIBIO TaOJIUI U AUATPAMM; UCCIIEI0BATh CTATUCTUYECKUE
JIaHHbIE, B TOM YHUCIIE C TPUMEHEHHEM Ipa)uueCKUX METOI0B U AJIEKTPOHHBIX
CpeAcTB; rpaduyecKu HcCIel0BaTh COBMECTHBbIE HAOIIONEHHUS C MOMOILBIO
JyarpamMM pacCceMBaHUs U JINHEHHOW perpeccuu

YMeHue onepupoBaTh MOHITHIMU: CIIy4allHBIM OIBIT U cllydyaiiHOEe cOOBITHE,
BEPOSTHOCTh CIIy4ailHOrO COOBITHSI; YMEHHE BBIUYUCIATH BEPOATHOCTH C
HCIOJIb30BaHUEM TpaQHUuecKUX METO/0B; MPUMEHSATh (POPMYJIbl CIOKEHUS U

27



Kon
NMPoBePSIEMOro
TpeOoBaHMS

IIpoBepsiemble TpeOOBaHMSA K NMPeAMETHBIM pe3yJIbTaTaM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CPeIHEro 001ero 00pa3oBaHus

YMHOXKCHHSI BEPOSTHOCTEH, (OPMYTy IIOJHOH BEpPOATHOCTH, (HOPMYIY
bepuynnu, xomOuHatopHble (GakTel U (OPMYIIBI;, OLIEHUBATh BEPOSTHOCTU
pEaNbHBIX COOBITHI; yMEHHE OTNIEPUPOBATh MOHATUAMMU: CIydailHas BEIWYHHA,
pacripesielieHue BEpOSITHOCTEH, MaTeMaTHUECKOe OXXKHUIaHWe, JUCIEPCUs U
CTaH/IapTHOE OTKJIOHEHHE CIy4aifHON BEIMYMHBI, (QYHKIMU pacrpeleseHus 1
IUIOTHOCTH PABHOMEPHOTO, IOKAa3aTeIbHOIO0 U HOPMAJIbHOI'O PACIPEIeNICHHIH;
YMEHHE HCIIOJb30BaTh CBOMCTBAa M3YYEHHBIX PACHpPEACICHUH IS pelIeHUs
3aa4; 3HAKOMCTBO C TMOHATUSMH: 3aKOH OOJIBIIMX YHCEN, METOJbI
BBIOOPOYHBIX HCCIICAOBAaHMWN; yMEHHE NPUBOJUTH IPUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX YHCEN B MPHUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX; YMEHHE
OIIEpUPOBATh MOHATHAMHU: COYETaHHWE, IIEPECTAHOBKA, YHCIO COUYCTAHUMH,
YHCII0 TIepeCTaHOBOK; OMHOM HpIOTOHA; yMEeHHE MPUMEHATh KOMOMHATOPHBIE
GaKkThl W pacCyXIeHHs IS pElIeHUs 3a7ay; OLEHUBATh BEPOSTHOCTU
peambHBIX ~ COOBITMH;  COCTaBISATH  BEPOATHOCTHYIO  MOJENb |
MHTEPIIPETUPOBATH MOJyYCHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: TOUKA, MPsIMasi, INIOCKOCTh, IIPOCTPAHCTBO,
OTPE30K, JIy4, BEJIWYMHA YyIrjia, IUIOCKHA yroj, JABYIPAHHBIA yTrod,
TPEXTPAaHHBI  yroJjl, CKpPELIMBAIOIIMECS IMpsIMble, MapajuIeIbHOCTh U
NEPpHNCHAUKYIIAPHOCTh IMPAMBIX U HHOCKOCTGﬁ, yrojia MeExay HpsAMbIMH, YTOJI
MEXIy NPSIMOM M IUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSMH, PACCTOSHUE OT
TOYKH [0 IUIOCKOCTH, PACCTOAHHUC MCKAY IMPAMBIMH, PACCTOSAHHUC MCKIAY
IJIOCKOCTSIMHU; YMEHHUE HMCIIONIb30BaTh MPH PEIICHUU 3a7ad U3yuyeHHbIC (haKThI
U TCOPEMBI IINIAaHUMCTPUU, YMCHHUEC OILICHUBATb Pa3MCPhbL O6’B€KTOB
OKPY’KAaIOILIET0 MUpa; CTPOUTh MATEMaTUYECKHE MOJEIU C IOMOUIbIO
TrCOMCTPHUICCKUX MOHATHH U BCJIMYMH, pellaTb CBA3aHHBIC C HHUMHA
MPAaKTUYECKUE 3a0a4Uu

10

YMeHue omnepupoBaTh MOHATHAMHU: IUIOMAAb (GUIYpbl, 00bEM (UTYpHI,
MHOTOTPaHHUK, MPAaBUIbHBIH MHOTOTPAHHUK, CEYEHHE MHOTOTpaHHMKA, KYO,
napajiesienunes]l, npusMa, nupamuja, ¢Gurypa U IHOBEPXHOCTh BpallleHUS,
UWIMHIP, KOHYC, IIap, cdepa, miomans cheppl, IMIOMAAb MOBEPXHOCTH
NUPaMUbl, MPHU3MBI, KOHYyCa, LMIMHIApA, 00beM KyOa, MNPsSMOYrojJbHOIO
napajulesienunena, NupaMubl, IPU3Mbl, HUIMH]IpA, KOHYCa, 11apa, pa3BepTKa
MIOBEPXHOCTH, CEYEHMs] KOHyca W LWIMHIpPA, MapajulebHBIE OCH WIIU
OCHOBaHUIO, CEYEHME Illapa, IUIOCKOCTb, Kacaroufascs cdepsl, LUIMHIpA,
KOHyCa; yMEHHE CTpPOUTb CEUeHHEe MHOIOrpaHHMKa, HM300paxarb
MHOTOTPaHHUKH, (DUTYyphl M MOBEPXHOCTU BpAIICHMS, MUX CEYEHHS, B TOM
YlCJIe C IOMOIIBI0 AIEKTPOHHBIX CPEICTB; YMEHHME IPHUMEHATH CBOMICTBa
reoMeTpuyYecKux (Uryp, caMoCTOSTENbHO (HOPMYIUPOBATh OMpPEEICHUS
u3ydyaeMmblX (Uryp, BBIABUTATh THUIOTE3bl O CBOMCTBAX U IpHU3HAKaX
reoMeTpuyeckux (uryp, OOOCHOBBIBaTb WJIM ONPOBEpraTh UX; YMEHUE
MPOBOJIUTH KJIACCU(PHUKAIMIO (GUTYp TO PAa3JIMYHBIM NPU3HAKAM, BBIIOJIHATH
HE0OXO0IMMBIE JIOTIOIHUTEIbHBIE TTOCTPOEHUS

11

VYMenme ONCprUpoOBaAThH IIOHATUAMU: JABUXXCHUEC B IMPOCTPAHCTBE,
MapajuIeJIbHBIM TIEPEHOC, CUMMETPUS Ha IUIOCKOCTH M B IIPOCTPAHCTBE,
MOBOPOT,  MpeoOpazoBaHUE MOAOOHUS, MOAOOHBIE (QUIYpHI;  yYMEHUE
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Kon

IIpoBepsiemble TpeOOBaHMSA K NMPeAMETHBIM pe3yJIbTaTaM OCBOEHHS

NPOBEPSIEMOro | OCHOBHOI 00pa30oBaTeIbHOI NPOrpaMMBbl CpeJHero oo01mero o0pa3oBaHus

TpeOoBaHMS

pacro3HaBaTh paBHbIE M IOMOOHBIE (HUTYPB, B TOM YHCIE B MpPUPOIE,
UCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh I'€OMETPHUYECKUE OTHOIICHUS MpH
peUICHNN 331a4; HaXOAWTh TE€OMETPUYECKHE BEIMYMHBI (UIMHA, YTod,
UMb, 00BEM) MPH PEIICHUH 3a/1a4 U3 JIPYTUX YUEOHBIX MPEIMETOB U U3
peanbHON >KM3HU; YMEHHE BBIYHMCIATH I€OMETPHYECKHE BEIMYMHBI (JIMHA,
yroj, IUIOIAAb, O0BEM, IUIOMIAJh IMOBEPXHOCTH), HCIONb3YS H3Yy4YECHHBIC
GbopMynBl W METOIbI, B TOM YHCIE: IUIOMIA[b ITOBEPXHOCTH IHPAMHIBL,
MPU3MBbI, KOHYCa, IUINH/IPA, TUIOMIAb Chephbl; 00beM Kyba, MpsSMOYroJILHOTO
napaJulesienuresa, MupaMuasl, OpU3Mbl, IWIHHIpPA, KOHYyca, IIapa; yMEHHE
HAXO/UTh OTHOLIEHHE 00BbEMOB MMOT0OHBIX UTYP

12

VYMmenune OIICpHUPOBATh IIOHATUAMU: MPAMOYTOJIbHAA CHCTCMAa KOOPAHHAT,
BEKTOpP, KOOPJIMHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpA HA YUCIIO, Pa3JIOKEHHE BEKTOpa Mo 0a3ucy, CKasPHOE
MPOU3BEICHNE, BEKTOPHOE MPOU3BEICHHUE, YIOJI MEXIY BEKTOpaMH;, YMCHHE
HUCITOJIB30BATh BeKTOprIﬁ u KOOpIII/IHaTHI)If/'I METO/ JJIA peICHuA
TEOMETPHUCCKUX 3a/]1a4 U 3aJ1a4 JPYTruX y4eOHBIX IPEAMETOB

13

YMeHune BbIOMpaTh MOIXOSANIMNA METOM JJIS PEIICHHS 3aJa4d; IMOHUMAaHHE
3HQUMMOCTA MATEMaTUKH B M3YyYEHHUU TMPUPOAHBIX U OOIIECTBEHHBIX
MPOLIECCOB M SIBICHWI; yMEHHE pacro3HaBaThb MPOSBICHHE 3aKOHOB
MaTeMaTUKH B HCKYCCTBE, YMEHHUE MPUBOJIUTH MPUMEPHl MaTEMaTUYECKHX
OTKPBITHI POCCUNCKON M MUPOBOI MaTEMaTHUECKON HAyKH

Ilepeyennb 31eMeHTOB coepkaHusi, IpoBepsieMbIX Ha EI'D
10 MaTeMaTHKe

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Yucaa u BEIYUCICHUS

11

HaTypaJ'IBHHe 1 OCJIbIC YUCJIa. HpI/ISHaKI/I JACITUMOCTH LOCJIBIX YHUCCII

1.2

Pammonanbhple  uyucna. OOBIKHOBEHHBIE U JECSATUYHBIE JApPOOH, TPOLEHTH,
OecKOHEUYHbIE IEPUOANUECKUE JPOOH

1.3

ApudmeTrueckuii KOpeHb HaTypajibHOUM creneHu. JlelcTBus ¢ apupMeTHYECKUMHU
KOpHSIMU HAaTypaJIbHOU CTEIEHU

14

Crermnens ¢ OCJIBIM ITOKA3aTCIIEM. Crenens ¢ pallMOHAJIbHBIM ITOKA3aTCJICM. CBoiicTBa
CTCIICHU

1.5

CI/IHyC, KOCHMHYC U TaHI'CHC 4YHCJIIOBOI'O aprymMeHTa. ApKCI/IHyc, APKKOCHUHYC,
APKTAHI'CHC YU CJIOBOI'O aprymeHTa

1.6

Jlorapudm yncna. JlecaTudHbIe U HATYypaIbHbIE JOTapu (MBI

1.7

JlelficTBuTenpHble unchaa. ApudmeTHdyecKne omepanud ¢ JCHCTBUTEIHHBIMHU
gyrcnamu. [IpubnmkeHHbIe BHIUMCICHHUS, IPaBUJIa OKPYTIICHUS, IPUKHUIKA U OI[CHKA

29




Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

pe3yiibTaTa BBIYHCIICHUH

1.8 [IpeobOpaszoBanue BhIpaKeHUN
1.9 KomiuiekcHbie uncna
2 VYpaBHEHMS U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIIIOHAIEHBIE YPAaBHEHUS
2.2 WppatnmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHUS
2.4 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPaBHEHUS
2.5 Lenpie u 1poOHO-palIMOHATILHBIE HEPABESHCTBA
2.6 HppanronanbHble HEPAaBEHCTBA
2.7 IToka3zarenbHble U JOrapupMUUECKIEe HEPABEHCTBA
2.8 Tpuronomerpuyeckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 | YpaBHeHHUs, HEPAaBEHCTBA U CUCTEMBI C lTapaMeTpaMu
2.11 |Marpuna cucteMbl JIMHEHHBIX ypaBHeHUNA. OnpeienuTenb MaTpUIbI
3 OyHKIMU U TpaduKu
3.1 OyHkuus, crnocodsl 3amaHus QyHkuuu. ['paduk dyHkumu. BzanmHO 0oOpaTHBIE
¢ynkuuu. YetHsle u HeueTHble GyHKIMU. [lepuoanueckue pyHKIUN
3.2 OOnacte omnpeAeneHUs M MHOXKECTBO 3HaueHU ¢ynkuuu. Hynm QyHkuumm.
[IpomMexxyTKu  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIWH.
MakcumymMbl ¥ MUHUMYMBl (QyHKIMU. Haubonblliee M HauMeHbllee 3HAUYEHUE
(GyHKIIMU Ha IPOMEKYTKE
3.3 CrenenHass (yHKIHMS C HaTypaJbHBIM M IIeNBIM ToKaszareneMm. Ee cBOHCTBa
rpa¢uk. CoiicTBa 1 rpaduK KOpHs N-Oi CTENEHH
3.4 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku
3.5 IToka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U TpaduKu
3.6 Toukn paspsiBa. AcumnTorel rpadukoB ¢yHkiuil. CpoiicTBa  (QYHKIH,
HETpPEepPhIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TOCIIEI0BATEIbHOCTEN
3.8 Apudmerndeckas u reomeTpudeckas nporpeccun. opmysna cI0KHBIX MPOLEHTOB
4 Hauana MmaTemMaTH4eckoro aHanmsa
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Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

4.1 [TpousBognas pyukmuu. [Ipon3BoaHbIE 2IeMEHTApHBIX (QYHKITUN
4.2 [Ipumenenue mPOU3BOJHON K HCCIENOBaHUIO (YHKIUNA Ha MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxxaenne HanOONbIIEro M HaMMEHbBIIET0 3HaYeHUS (DYHKIHH Ha
OTpe3Ke
4.3 ITepBoobOpaznas. MuTerpan
5 MHoOXecTBa U JIOTHKA
5.1 MHoxecTBO, ornepanuu HajJ MHOKecTBamu. J(uarpammel Ditnepa - Benna
5.2 Jloruka
6 BeposiTHOCTh U cTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTHUKA
6.2 BepostHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpaLICHUS
7.5 Koopannats! 1 BEKTOpEI

CucreMa oleHUBAHMSA
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TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KosmyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/m NPOrpamMMblI Bcero Konrpoarusie  [Mpakrueckue o0pa3oBaTejIbHbIE
padoThI padoThI pecype
1 BBeneHue B cTepeoMeTpuio 23 1 w
collection.edu.ru/
5 B3anMHO€ pacoioyKeHue IPSIMBIX B 5 1 http://school-
POCTPaHCTBE collection.edu.ru/
3 [MapamienbHOCTh MPSIMBIX | TNIOCKOCTEH B 8 http://school-
IIPOCTPAHCTBE collection.edu.ru/
4 [MeprieH MK YIIAPHOCTD MPSIMBIX M IIOCKOCTEMH o5 http://school-
B IIPOCTPAHCTBE collection.edu.ru/
5 VYriel 1 paccTosTHUS 16 1 m‘m
collection.edu.ru/
http://school-
6 MHororpaHHuKu 7 1 -
collection.edu.ru/
7 BekxTops!l B IpocTpaHCcTBE 12 %I%u.ru /
8 [ToBTOpeHue, 0000IICHNE U CHCTEMATH3AIINS 5 1 http://school-
3HaHUH collection.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 7
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11 KUIIACC

Ne i/

HaumeHoBaHue pa3aesioB U TeM
NPOrpamMMbl

Bcero

KoaudecTBO 9acoB

KoHTpoJbHbIEe
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHbBIE

(undposbie)

o0pa3oBaTe/ibHbIE

pecypchl

AHanuTH4eckasi reOMeTpus

15

1

http://school-
collection.edu.ru/

[ToBTOpEeHME, 0000IIEHNE 1
cucTreMaTu3alus 3HaHui

O6bEM MHOTOTpaHHHKA

15

17

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

Tena BpameHus

[Inomaay noBepXHOCTU U 0OBEMBI KPYTJIBIX
TeN

24

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

JBro>xeHus

http://school-
collection.edu.ru/

[ToBTOpEeHue, 06001IeHNE 1
cHCTEMaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

17

102

http://school-
collection.edu.ru/
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10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE TIpaBWJIa U300PAKCHUS
Ha PHUCYHKE TUIOCKOCTH,
napaiebHbBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

ITOYPOYHOE IIVTIAHUPOBAHUE

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpoBepounbie
padoThI

Jara
H3yYeHHs

CEHTSI0pb

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

http://school-collection.edu.ru/

[loHATHS CTEpEOMETPHM: TOYKA,
mpsiMasi, INIOCKOCTh, TPOCTPAHCTBO.
OcHoBHbIE TpaBuia H300paKeHUs
Ha pPHUCYHKE TUIOCKOCTH,
napauieIbHbIX MPSIMBIX
(OTpe3KOoB), CepeIMHbI OTpE3Ka

IlonsTus:
IUIOCKOCTH,
npsimMast n
MOJYIPOCTPAHCTBO

MepeCceKarommecs
MEPECCKArOIHECS
IIJIOCKOCTB,

ITonsaTus:
MJIOCKOCTH,
npsmast Hu
MOJYIIPOCTPAHCTBO

MepeCEeKArOITNECS
MepeceKaroIuecs
MIJIOCKOCTB;

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

MHOrorpaHHuKH,  H300pakeHue
MPOCTEUIINX  IPOCTPAHCTBEHHBIX
¢uryp, HECYIECTBYIOIHNX
00BEKTOB

MHoOrorpaHHukKH, n300paxeHue
MIPOCTENIINX  MPOCTPAHCTBEHHBIX

¢buryp, HECYIICCTBYIOIINX
00bekToB. [IpakTHueckas padboTa

http://school-collection.edu.ru/

http://school-collection.edu.ru/

AKCHOMBI CTEPEOMETPUN U TIEPBHIE

http://school-collection.edu.ru/
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Ne
n/n

Tema ypoka

CJICACTBUS U3 HUX

Bcero

KoanuecTBo 4acoB

KoHnTpoJubHbie
padoThI

IIpoBepounsbie
padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

10

11

12

AKCHOMBI CTEpEOMETPUH U TEPBbIC
CJIEJICTBHS U3 HUX

AKCHOMBI CTEpEOMETPUH U TIEPBbIE
cieactBus u3  HuX. CrnocoOsl
3aJlaHusl MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE. O603HaueHus
MPSIMBIX U IJIOCKOCTEN

N300paxkeHne ceueHuid MMpaMHu/IbI,
Ky0a ¥ TOpuU3MBI,  KOTOpBIE
npoxoaar  d4epe3 ux  péopa.
N300pakenue nepeceyeHus
ITOJTyYEHHBIX IIJIOCKOCTEM.
PackpammBanue MOCTPOEHHBIX
CEUYeHUM Pa3sHbBIMH IBETaAMU

N3o0pakeHune cedeHut mupaMu/Ibl,
Ky0a M TOpU3MBI,  KOTOpbIE
MpoXoasaT  uepe3 ux  pédpa.
N3o0pakenue nepeceyeHust
MTOJTyYEHHBIX IIJIOCKOCTEM.
PackpammBanue MOCTPOEHHBIX
CeUeHUM Pa3HbIMH IBETAMU

N300paskeHne ceyeHnid nupaMubl,
Ky0ba M  TpU3MbI,  KOTOpbIE
npoxoasar  yepe3 ux  péopa.
N306paxenue repeceyeHust
ITOJIYYEHHBIX IIJIOCKOCTEM.
PackpamBanue MTOCTPOEHHBIX
CeUCHMI  pa3sHBIMH  IIBETaMH.

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/
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Ne
n/n

Tema ypoka

[IpakTnueckas pabora

Bcero

KoanuecTBo 4acoB

KoHnTpoJubHbie
padoThI

IIpoBepounsbie
padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

13

N3o0pakeHne cedeHUi MUpaMu/Ibl,
Ky0ba M I[pU3MBI,  KOTOpBIE
IpoxXoasaT  uepe3 ux  pédpa.
N3o0pakenue nepeceyeHusI
MOJIy4YE€HHBIX IJIOCKOCTEH.
PackpammuBanue IIOCTPOEHHBIX
CeUeHUH pa3HbIMU I[BETAMU

http://school-collection.edu.ru/

14

15

16

17

18

Merton cnenoB Uil TOCTPOEHUS
CEeUYEeHUU

Merton cienoB s MOCTPOEHUS
ceueHuil. CBolcTBa mepecedyeHni
MPSIMBIX U IJIOCKOCTEN

Merton ciegoB sl MOCTPOEHUS
ceueHuil. CBolCcTBa NepecedyeHNi
MPSIMBIX U IJIOCKOCTEN

ITocTpoeHue ceueHuit B mupamue,
KyOe mo TpéM ToukaMm Ha pEOpax.
Co3naHue BBIHOCHBIX UYepTeXed U
3aITUCh MAroB MOCTPOCHUS

[TocTpoenne ceueHuit B nupamuie,
KyOe mo TpéM Toukam Ha pEOpax.
Co3naHue BBIHOCHBIX YEpPTEKEU U
3aIMCh IIAroB MOCTPOEHUS

OKTS0pb

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

19

ITocTpoeHue ceueHuit B mupamue,
KyOe mo TpéM ToukaMm Ha pEOpax.
Coznanne BBIHOCHBIX uepTekell u
3amyCh IIAar0B IMOCTPOCHUS

http://school-collection.edu.ru/

20

[ToctpoeHue ceueHnii B mupamue,

http://school-collection.edu.ru/

36



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Ne
n/n

21

Tema ypoka

KyOe mo TpéM Toukam Ha pEOpax.
Coznanue BBIHOCHBIX uepTexel u
3aInCh I1aroB MOCTPOCHHSI.
[IpakTuueckas pabora

IToBTOpeHune [JIAHUMETPUU:
Teopema 0 mHpPONOPLHOHAIBHBIX
OTpe3Kax. [Tonobue
TPEYrOJIbHUKOB

Bcero

KoanuecTBo 4acoB

KoHnTpoJubHbie
padoThI

IIpoBepounsbie
padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

http://school-collection.edu.ru/

22

[ToBTOpeHue TUTAHUMETPUH:
Teopema Menenas. Pacuersl B
CEUCHUSAX Ha BHIHOCHBIX YepTEXkKaxX.
Hcropus pa3BUTHS TUIAHUMETPUH U
CTEPEOMETPUU

http://school-collection.edu.ru/

23

24

KourponsHas pabora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3anMHOe pacnosnoxeHue NpsMbIX
B IIPOCTPAHCTBE.
CkpeuuBarommecs IpsIMBIE.
[Tpusznaku CKPELIMBAIOIIUXCS
npsaMbIX. [lapannensHbie IpsMbIe B
IIPOCTPAHCTBE

http://school-collection.edu.ru/

http://school-collection.edu.ru/

25

Teopema 0 CyIIECTBOBAHMU U
€IMHCTBEHHOCTH npsIMOi
MapajuyieIbHOM  JaHHOM  MPSIMOM,
MpOXOAsAIIeH yepe3 TOYKY
MPOCTPAHCTBA W HE JIeXaIlel Ha
JAHHOW  TPSIMOM. Jlemma o
MepeceueHU MapaJyIeIbHbBIX
MPSIMBIX TTOCKOCTBIO

http://school-collection.edu.ru/
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Ne
n/n

26

27

28

29

Tema ypoka

[lapamienbHOCTh TpeX MPSIMBIX.
Teopema 0 TpEX mapaIEIbHbIX
MPSAMBIX. Teopema 0
CKPEIIMBAIOIINUXCS MPSMBIX

[TapannensHOE€  NPOEKTUPOBAHMUE.
OcHOBHbIE CBOICTBa
MapajuieIbHOTO  MPOCKTUPOBAHMUS.
N3o0paxenue pasHbix ¢Guryp B
MapaJUIEIbHON MPOEKIINH

[enTpansHas npoekuusa. Yrom ¢
COHANpaBICHHBIMU CTOPOHAMH.
Yroa Mexay npsMbIMU

3amaun  Ha
HCCIEI0BaHIE,
pacToIoKEeHUEM
MIPOCTPAHCTBE

JI0Ka3aTeNIbCTBO
CBSA3aHHBIC
IIPSAMBIX

w o =

Bcero

KoanuecTBo 4acoB

KoHnTpoJubHbie
padoThI

IIpoBepounsbie
padoThI

Jara
H3yUYeHHs

HOSIOpb

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

30

31

[ToHsTHA: MApaUIeNIbHOCTD NPSIMOM
U IUIOCKOCTH B MPOCTPAHCTBE.
[Ipu3Hak mapasuieIbHOCTU IPSIMOU
u TIOCKOCTH. CpolicTBa
MapayIEIbHOCTH MPAMOU u
IUIOCKOCTH

I'eomeTpruueckne  3amaum = Ha
BBIUMCJIICHHE M J0Ka3aTelbCTBO,
CBSI3aHHBIE C TApaJLIEIbHOCTBIO
NpsAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

http://school-collection.edu.ru/

http://school-collection.edu.ru/

32

ITocTpoenue
IIPOXOASIIETO

CEUCHHUS,

yepe3  JaHHYIO

http://school-collection.edu.ru/

38
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Ne
n/n

Tema ypoka

MIPSMYIO Ha YepTeKe u
MApaJUIENBHOIO JIPYTOM  MPSAMOIA.
Pacuét oTHOIIEHUH

Bcero

KoanuecTBo 4acoB

KoHnTpoJubHbie
padoThI

IIpoBepounsbie
padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

33

[MapannensHas TIPOCKITHS,
IIPUMCHCHUC JJISL IMOCTPOCHUA
CeueHHid KyOa U mapajiielienume/a.
CpoiicTBa mapauienenunena u
npu3mbl. [IpakTryeckas padbora

http://school-collection.edu.ru/

34

[TapamtensHbIe [UIOCKOCTH.
[IpusHaku mnapamienTbHOCTH ABYX
IIJIOCKOCTEH

http://school-collection.edu.ru/

35

Teopema 0 mDapaIeNIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJAIIE dYepe3 TOYKYy, HeE
MPUHAIICKALYEO JTAHHOM
IIOCKOCTH U CIIEACTBUS U3 HEE

http://school-collection.edu.ru/

36

CaoiicTBa napauIeIbHbIX
IUIOCKOCTEH: O NapajlielIbHOCTH
MIPSIMBIX [IepeceYCHUs pu
MepeceyeHny JBYX MapaielbHbIX

IJIOCKOCTEMN TPEThEN

http://school-collection.edu.ru/

37

CaoiicTBa MapajuIeIbHbIX
IJIOCKOCTEM: 00 OTpe3Kax
MapaJuIeIbHBIX MIPSIMBIX,
3aKJIIOYEHHBIX MEXIY
MapajuIeIbHBIMU  IUIOCKOCTAMH; O
[IEPECCYCHUN MPAMOM C JBYyMs
IIapAJUIEIbHBIMU IIJIOCKOCTSIMU

JeKadpb

http://school-collection.edu.ru/

38

[ToBropenue: teopema Iludaropa

http://school-collection.edu.ru/
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Ne
n/n

Tema ypoka

Ha IIJIOCKOCTHU

Bcero

KoanuecTBo 4acoB

KoHnTpoJubHbie
padoThI

IIpoBepounsbie
padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

39

40

IToBTOpeHue: TPUTOHOMETPHUS
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPsIMOYTOJILHOIO
napajiesenumnena

http://school-collection.edu.ru/

http://school-collection.edu.ru/

41

42

Bbluuciienne JIMH  OTpE3KOB B
KyOe " IIPSIMOYTOJIBHOM
napamenenunene. [IpakTuueckas
pabora

[lepneHUKYISAPHOCTE NPSAMOA H
IIJIOCKOCTH. ITpuznak
MEPIEHIUKYISIPHOCTH IIPSIMON |
IIJIOCKOCTH

http://school-collection.edu.ru/

http://school-collection.edu.ru/

43

[lepneHUKYISPHOCTE NPSAMOA H
IJIOCKOCTH. IIpusnax
MEPIEHIUKYISIPHOCTH IPSMON |
IIJIOCKOCTH

http://school-collection.edu.ru/

44

TeopemMa 0 CyllecTBOBaHUU U
€UHCTBEHHOCTH MIPsIMOH,
MIPOXOAAIICH yepes TOYKY
IIPOCTPAHCTBA u

HepHCHHHKyHHpHOﬁ K IIJIOCKOCTH

http://school-collection.edu.ru/

45

46

[ImockocT M NEpIEHIUKYISPHBIE
VM IPSIMBIE B MHOTOI'PAaHHHUKAX
[InockocT M mepneHInKyIspHbIE
UM IIpsIMBIE B MHOTOI'PaHHUKAX

http://school-collection.edu.ru/

http://school-collection.edu.ru/

47

IlepneHaukynssp ¥  HaKJIOHHas.
[TocTpoeHne mneprneHauKyasipa U3

http://school-collection.edu.ru/

40
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Ne
n/n

Tema ypoka

TOYKH Ha IIPAMYIO

Bcero

KoanuecTBo 4acoB

KoHnTpoJubHbie
padoThI

IIpoBepounsbie
padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

48

[leprienauKyngsp W HaKIOHHAs.
IlocTtpoeHne mneprneHauKyIspa u3
TOUYKHU Ha MPSIMYIO

http://school-collection.edu.ru/

49

50

Teopema 0 TpEX NEpHEHIUKYIISIpaxX
(mpsimast u oOpaTHasi)
Teopema o TpEX mepHneHIUKYISIPAX
(npsimast u oOpaTHas)

SIHBaph

http://school-collection.edu.ru/

http://school-collection.edu.ru/

o1

52

Yroa MCKAY CKpPCIIHNBAOMIUMUCS
IIPpsAMBIMHA

ITouck HepHeH UKy PHBIX
TIPSIMBIX C MIOMOILBIO
NIEPIEHIUKYJIIPHBIX TUIOCKOCTEN

http://school-collection.edu.ru/

http://school-collection.edu.ru/

53

OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUC

http://school-collection.edu.ru/

54

55

IToctpoenue CEUYEeHUH KyOa,
MIPU3MBI, TPABUILHON MMUPAMHUIIBI C
ITOMOUIBIO OpPTOrOHAJIbHON
MIPOEKITNH

[Toctpoenue CEUeHUN KyOa,
MIPU3MBI, TPABUIILHON MUPAMHUIBI C
TIOMOIIBFO OPTOTrOHAJIBLHOM
npoekiun. [Ipaktnueckas padora

http://school-collection.edu.ru/

http://school-collection.edu.ru/

56

Cummerpuss B
OTHOCHUTEJIBHO IJIOCKOCTH.
ITnockoctn CUMMETpUI B
MHOT'OI'paHHHUKaX

IIPOCTPAHCTBE

http://school-collection.edu.ru/

S7

[Tpusnak
IpsIMOM U

MEePIEeHIUKYIIPHOCTH
IJIOCKOCTH  KakK

http://school-collection.edu.ru/
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Ne
n/n

Tema ypoka

CJICACTBUEC CHUMMETPUU

Bcero

KoanuecTBo 4acoB

KoHnTpoJubHbie
padoThI

IIpoBepounsbie
padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

58

IIpaBunbHbBIE MHOI'OI'PaHHHKH.
Pacuér paccrosHuli OT TOYKM 10
IJIOCKOCTH

dbeBpaib

http://school-collection.edu.ru/

59

IIpaBunbHBIE MHOI'OI'paHHMKH.
Pacuér paccrosHuii OT TOYKM 10
IJIOCKOCTH

http://school-collection.edu.ru/

60

61

CriocoOsl OILYCTUTb
MIEPIEHIUKYIISIPBIL: CHUMMeETpHus,
CABUI TOYKHM IO NapajuieIbHOU
IpsAIMOI

CaBur 15(0) HenapaJIeIbHOU
IIPSIMOM, U3MEHEHUE PACCTOSTHUI

http://school-collection.edu.ru/

http://school-collection.edu.ru/

62

63

Kontponbaast pabora "Bzaumuoe
pacroyio’keHue HPSMBIX u
MIJIOCKOCTEH B IpocTpaHcTBe"

[ToBTOpEHME: yroi MEXY

MPSAAMBIMU Ha IIJIOCKOCTH,
TPUTOHOMETPUSL B IPOU3BOIBHOM
TPEYroJIbHUKE, TEOPEMA KOCUHYCOB

http://school-collection.edu.ru/

http://school-collection.edu.ru/

64

IloBTOpEHME: yroia MEXIY
CKPEILMBAIOIIMMUCS TPSAMBIMH B
IIPOCTPAHCTBE

http://school-collection.edu.ru/

65

FCOMCTpI/I‘-ICCKI/IC METOJAbI
BBIYHCIICHUA yria MCXKOY
MpsAMBIMHA B MHOT'OT'pPAHHHUKAX

http://school-collection.edu.ru/

66

CBOIiCTBO
JIBYTPAHHOTO

JIByrpaHHbIi  yroi.
JIMHEHHBIX  YIJIOB

http://school-collection.edu.ru/
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Ne
n/n

Tema ypoka

yria

Bcero

KoanuecTBo 4acoB

KoHnTpoJubHbie
padoThI

IIpoBepounsbie
padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

67

[lepnieHIUKYISIpHBIE  IJIOCKOCTH.
CaoiicTBa B3aMIMHO
MEPIEHIUKYIISIPHBIX TUIOCKOCTEH

http://school-collection.edu.ru/

68

[Ipu3Hak  mepHeHAUKYJISIPHOCTH
IJIOCKOCTEN; TeopemMa O IpsIMOM
nepeceueHust JBYX IUIOCKOCTEH
IEPIEHIUKYIAPHBIX TpeTben
IJIOCKOCTH

http://school-collection.edu.ru/

69

70

[IpsiMoyrobHBIN Napajienenunes;
Ky0; U3MEPEHMUS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajesenumnesa

Teopema 0
MPSIMOYTOJIBHOTO
napajuleJienunesa U CieiCcTBUE U3
HeE

auaroHaiu

MapT

http://school-collection.edu.ru/

http://school-collection.edu.ru/

71

CrepeomeTpuueckue u
MIPUKJIaIHBIC 3a/1a4H, CBSI3aHHBIE CO
B3aMMHBIM pacroiokeHueM
MPSIMBIX M IJIOCKOCTH

http://school-collection.edu.ru/

72

73

IToBTOpeHue:  CKpeUIMBarOIIUEC
MIpsIMBLE, MTapaJUIeNIbHBIE INIOCKOCTH
B CTaHIApPTHBIX MHOT'OIpaHHHKAX.
[IpakTnueckas pabora

[Tapa mnapaiienbHbIX IIOCKOCTEH
Ha CKpEUIMBAIOMIMXCA MPSAMBIX,
paccrosinue MEXIy
CKpEUIMBAIOIIUMHUCS TPSMBIMUA B

http://school-collection.edu.ru/

http://school-collection.edu.ru/
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Ne
n/n

Tema ypoka

IIPOCTBIX CUTYyallUAX

Bcero

KoanuecTBo 4acoB

KoHnTpoJubHbie
padoThI

IIpoBepounsbie
padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

74

Paccrosune  or  TOukKM IO
IIJIOCKOCTH, PACCTOSIHUE OT IPSIMOU
JI0 IJIOCKOCTH

http://school-collection.edu.ru/

75

76

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKpCIIMBAIOIIUMHUCA HOPAMBIMU C
IIOMOIIBIO HepHeHHHKYHﬂpHOﬁ
IIJIOCKOCTH

TpéXrpaHHblid yroy, HEPABEHCTBA
IUI TpexrpaHHbIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB H
CHHYCOB JJIsl TPEXTPAHHOI O yria

http://school-collection.edu.ru/

http://school-collection.edu.ru/

77

OneMeHThI cepudeckoi
TFE€OMETPUU: T'e0JIe3UUECKUE JTMHUU
Ha 3emiie

http://school-collection.edu.ru/

78

Kontponbaast pabora "Yriuel u

paccrosiHus"

http://school-collection.edu.ru/

79

80

CucremaTtuzanus 3HAHUU
"MHOrorpaHHuK U €ro 3JI€MEeHTHI"
[Tupamua. Bunsr
[IpaBunbpHas nupamuia

MMUPaAMU]I.

arpesb

http://school-collection.edu.ru/

http://school-collection.edu.ru/

81

82

IIpusma. Ilpsmas u HaxkJIOHHad
npusMsl. [IpaBuinbHas npuzma
[Ipssmoit NapajulesenuIen,
IIPSIMOYTOJIBHBIN TTapaJlIeIIeIUIE],
KyO

http://school-collection.edu.ru/

http://school-collection.edu.ru/

83

Brinykisie
Teopema Ditniepa

MHOTI'OIr'paHHUKH.

http://school-collection.edu.ru/
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KoanuecTBo 4acoB

N Tema ypoka Bcero Konrpoabnbsie  IIpoBepounsbie HAara JJICKTPOHHEIC UHPPOBLIE
n/m H3yYeHust oOpa3oBaTe/IbHBIE pecypchl
padoThI padoThI
Brimykiisie MHOTOIPAaHHHKH. 1 http://school-collection.edu.ru/
84 Teopema Diinepa. [lpaBunpHbIC U
MOJTYTIPaBHIbHBIE MHOTOTPAHHUKH
85 KonrponsHas pabora 1 1 http://school-collection.edu.ru/
"MHororpanHuku"
86 [TonsiTHe BeKTOpa Ha TUIOCKOCTU U 1 http://school-collection.edu.ru/
B IIPOCTPAHCTBE
87 CyMMma BEKTOpOB 1 http://school-collection.edu.ru/
88 Pa3HOCTH BEKTOPOB 1 http://school-collection.edu.ru/
89 [TpaBusio nmapaiienenumnena 1 http://school-collection.edu.ru/
90 YMHOXEHHE BEKTOPA Ha YUCIIO 1 http://school-collection.edu.ru/
Pa3noxenune BekTOpa MO Gasucy 1 Maii http://school-collection.edu.ru/
91 TpEX BEKTOPOB, HE JIEKAIIMX B
OJTHO# TJIOCKOCTH
92 CkasipHOe MPOU3BEICHHIE 1 http://school-collection.edu.ru/
93 Beruncienue yria MEXKITY 1 http://school-collection.edu.ru/
BEKTOPAaMH B ITPOCTPAHCTBE
94 [Ipocreiiue 3aauu ¢ BEKTOpaMu 1 http://school-collection.edu.ru/
95 [Mpocreiiniue 3a1a4n ¢ BEKTOPaMHU 1 http://school-collection.edu.ru/
96 [Mpocreiiniue 3a1a4n ¢ BEKTOPaMHU 1 http://school-collection.edu.ru/
97 [Mpocreiiniue 3a1a4n ¢ BEKTOPaMHU 1 http://school-collection.edu.ru/
98 O6O6HVIGHI/IG W CHCTEMAaTH3aIus 1 http://school-collection.edu.ru/
3HAHHUH
99 0606HuleHI/Ie A CHUCTEMATHU3AIUS 1 http://school-collection.edu.ru/
3HAHUH
100 Hrorosas KOHTpOJIbHAs paboTa 1 1 http://school-collection.edu.ru/
101 HToroBast KOHTpoOJIbHAsE paboTa 1 http://school-collection.edu.ru/
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KoanuecTBo 4acoB

N Tema ypoka Bcero Konrpoabnbsie  IIpoBepounsbie HAara JJICKTPOHHEIC UHPPOBLIE
n/n H3yYeHHUs o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
102 O0o01IeHe W CUCTEMATHU3ALNS 1 http://school-collection.edu.ru/
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 102 ) 7
I[TPOI'PAMME
11 KJIIACC
KonnuyectBo 4yacos
Ne Mara DJIeKTpOHHbIe N poBbIE
Tema ypoka Bcero Konrpoabubie IIpoBepounbie
n/n U3y4eHust o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
[MoBropenne Ttembl "Koopmunater 1 http://school-collection.edu.ru/
1 BEKTOpa Ha IIJIOCKOCTH MU B CeHTAOpH
npocrpaHcree”
2 [MoBropenne Ttembl "Crkamspuoe 1 http://school-collection.edu.ru/
IIPOU3BEICHNE BEKTOPOB"
[ToBropenne Ttembl "Bbrumcienwne 1 http://school-collection.edu.ru/
3 yraa — MEKHy — BEKTOpaMd B
mpocTpaHcTae”
[ToBropenne Tembl "YpaBHeHue 1 http://school-collection.edu.ru/
4 NpSMOM, TMPOXOMIAIIEH Yepe3 JBe
TOYKH"
5 VYpaBHEHHE TUIOCKOCTH, HOpMailb, 1 http://school-collection.edu.ru/
ypaBHEHHE IIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IUIOCKOCTH, HOpMaib, 1 http://school-collection.edu.ru/
ypaBHEHHE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHne 1 http://school-collection.edu.ru/
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KoaudecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Bcero Konrpoabubie IIpoBepounbie
n/n U3YYeHHs oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
8 JIuneitnbie HepaBeHCTBa, 1 http://school-collection.edu.ru/
JUHEIHOE IPOrpaMMUpPOBaHUE
9 JIuneiiHbIe HepaBeHcTBa, 1 http://school-collection.edu.ru/
JMHEWHOE IPOTPaMMHUPOBAHHE
AnanmuThueckue Metoabl pacuéra 1 http://school-collection.edu.ru/
10 yria — MEXIy ~— OpSMBIMH B
MHOTOTpaHHUKAX
AnanuThueckue Metoabl pacuéra 1 1 http://school-collection.edu.ru/
11 yriaa MeXIy IUIOCKOCTSIMH B
MHororpanHukax. [Ipaktuyeckas
pabora
12 dopmya paccTosHUS OT TOYKH 10 1 http://school-collection.edu.ru/
IUIOCKOCTH B KOOPJMHATaX
13 Haxoxnenne  paccrosHmii ot 1 http://school-collection.edu.ru/
TOYKH JI0 TJIOCKOCTH B KyOe
Haxoxnenne  paccrosHmii ot 1 http://school-collection.edu.ru/
14 TOYKHU 10 IIOCKOCTH B OKTSAOPL
IIPaBUJIILHON IIUPAMUJIE
15 KontponbsHas pabora 1 1 http://school-collection.edu.ru/
"AHanmuTryeckas reomerpus’
16 CeuenHus MHOTOTPaHHUKOB: 1 http://school-collection.edu.ru/
CTaH/IapTHBIE MHOTOTPAHHUKH
17 CeueHuss MHOTOTPaHHHUKOB: MeTon 1 http://school-collection.edu.ru/
CIIEJIOB
Ceuenus MHOTOTpaHHHUKOB: 1 1 http://school-collection.edu.ru/
18 CTaHJapTHBIE TUIOCKOCTH,
nepeceyeHust MIPSIMBIX u
ITIOCKOCTEM. [IpakTnueckas
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Ne
n/n

19

20

21

22

23

24

25

Tema ypoka

pabora

[TapamiensHbie IIpsIMBIC u
IJIOCKOCTH: napaJiesibHble
CCUCHUA

[TapannensHbie psiMbIe u
IUIOCKOCTH: Pac4Y€T OTHOLIECHUI

[TapamiensHbie IIpsIMbIE u
IJIOCKOCTH: YTJIbI MEXTY
CKpCHIUMBAOIIHUMHUCA ITPAMBIMU

[lepnenuKynsipHBIE NpAMBIE H
IUIOCKOCTHU: CTaHJApPTHBIE IApbl
MEPIEHIUKYISIPHBIX IIJIOCKOCTEH U
MIPSAIMBIX, CUMMETPUHU
MHOTI'OTPaHHUKOB

[lepnenaukynspHble NpsAMBIE H
IJIOCKOCTH: TeopemMa O  Tpex
MEPIEHIUKYISIPAX
[lepnenukynspHble NpsAMBIE H
IJIOCKOCTH: BBIYUCIICHUS IUIMH B
MHOT'OTPaHHHUKAX

[ToBTOpEeHUe: IoIax
MHOTOYTOJTbHUKOB, (DOPMYIIBI TSI
IomIaaen, cooopakeHust Moa00us

KoaudecTBO 4acoB

Bcero

1

Kontpoabusie IIpoBepounbie
padoThI padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

26

[ToBTOpEeHwUe: IoIax
MHOTOYTOJTbHUKOB, (DOPMYIIBI TSI
Iomaaen, cooopakxeHust moao0us

http://school-collection.edu.ru/

27

IToBTOpEHME: ILI0IIAAN
MHOTOYTOJIbHUKOB, (POPMYJIbI JJIst

HOAOpPDb

http://school-collection.edu.ru/
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KoaudecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Bcero Konrpoabubie IIpoBepounbie
n/n U3YYeHHs oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

Ioaaen, CoOoopakxeHust Moa00us

[Tnomann ceyeHnid 1 1 http://school-collection.edu.ru/

MHOTOTPaHHUKOB: IO
28 MOBEPXHOCTEH, pa3pe3aHus Ha

4acTh, COOOpaxkeHHs Moa00usl.

[IpakTuueckas pabora

[Tnomaam ceyeHuit 1 http://school-collection.edu.ru/
29 MHOTOTPaHHHKOB! TUTOTIAH

MOBEPXHOCTEH, pa3pe3aHuss Ha

9acTH, COOOPAKCHHSI TOT00MS

KonrponbHas pabora 1 1 http://school-collection.edu.ru/
30 "TIoBTOpeHHE:  MHOTOTPAHHUKH,

CEUEHHUs MHOTOTPaHHUKOB"

O6BéM Tena. O6vem 1 http://school-collection.edu.ru/
31 IIPSIMOYTOJIBHOTO

napaJiesienurea

3agaun 00 yaBoeHMHM KyOa, o 1 http://school-collection.edu.ru/
32 KBajgparype Kyba; O TPHUCEKIHU

yria

CrepeoMeTpHuecKre 3amaum, 1 http://school-collection.edu.ru/
33 CBSI3aHHBIE c 00BEMOM

MPSIMOYTOJIBHOTO

napaiesenumnena

[TpuknagHbie 3aqaum, cBs3anHbie ¢ 1 http://school-collection.edu.ru/
34 BBIUUCIICHHEM o0béMa

MPSIMOYTOJTBHOTO

napajJiesienumnea
35 OO6BEM MPSAMOit TIPU3MBL 1 http://school-collection.edu.ru/
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Ne
n/n

36

37

Tema ypoka

CrepeomeTrpuueckue 3a/1a4u,
CBSI3aHHbBIE C BBIUUCIICHUEM
00BEMOB MPSMON TPU3MBI

[Tpuknaanble 3a1auu, CBSI3aHHbBIE C

00BEMOM npsSMOH HPU3MBI.
[IpakTuueckas pabora

KoaudecTBO 4acoB

Bcero

Jara

Kontpoabusie IIpoBepounbie
U3ydeHusi

padoThI padoThI

nexkadpb

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

http://school-collection.edu.ru/

http://school-collection.edu.ru/

38

39

40

41

42

43

44

Beruucnenne 00BbEMOB  Tenm ¢
TIOMOIIIBIO OIPENEITIEHHOTO
unterpana. OOBEM  HAKIOHHOMN
MIPU3MBI

Bremaucinenne o00BéMOB  Tel €
IOMOIIIBIO onpeaenEéHHoro
unrerpasia. O0bEM TUpaMu bl

dopmyna 00bEMa  MHUPAMUIBIL.
OTtHolieHne 00BEMOB MUPAMU C
00IIUM yTIIOM

®dopmyna 00bEMa  NMHUPaAMUIBIL.
OTtHolieHNe 00BEMOB MHUPAMU C
00IIUM yTIIOM
CrepeomeTpuyeckue 3a7a4H,
CBSI3aHHBIC c 00BEMaMH
HaKJIOHHOM MPHU3MBbI

CrepeomeTrpuueckue 3a/1a4u,
CBSI3aHHBIE C 00bEMaMU TUPAMU/IBI

[Ipuknagnele 3amadyd MO  TeMe

"

"O0béMBI  Ten", CBS3aHHBIE C
00BEMOM HAKJIIOHHOM TIPU3MBI

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

45

[Ipukiagueie  3agaud 1O TeMeE

http://school-collection.edu.ru/

50



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Ne
n/n

Tema ypoka

"O0béMbI  Ten", CBS3aHHBIC C
00BEMOM TTUPAMHTBI

KoaudecTBO 4acoB

Bcero

Kontpoabusie IIpoBepounbie
padoThI padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

46

[Ipumenenue 00BEMOB.
Breruncnenne  paccTosHHS  JI0
TUIOCKOCTH

http://school-collection.edu.ru/

47

Kontponpaast pabora "OO0BEM
MHOTOI'paHHUKa"

http://school-collection.edu.ru/

48

[{uuHapruveckass  MOBEPXHOCTD,
oOpa3yrommue VUTHHIPHYECKOI
MOBEPXHOCTH

http://school-collection.edu.ru/

49

Hunuuagp.  IlpsMoit  kpyrosoii
uunuHap. Ilnomank MOBEpPXHOCTH
UWIHH]pA

http://school-collection.edu.ru/

50

Konnueckas MIOBEPXHOCTH,
oOpasytomue KOHMYECKOU
nosepxHocTu. Konyc

SIHBaphb

http://school-collection.edu.ru/

51

Ceuenne KOHyca IUIOCKOCTBIO,
napasieabHON IUIOCKOCTH
OCHOBAHUS

http://school-collection.edu.ru/

52

VYceuénnblii konyc. U3o6paxkenue
KOHYCOB U YCE€UEHHBIX KOHYCOB

http://school-collection.edu.ru/

53

54

[Tnomaas 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTH KOHYCa
[Tmomaae GOKOBOM MOBEPXHOCTU U
IIOJIHOM  MOBEPXHOCTH  KOHYCA.
[IpakTrueckas pabota

http://school-collection.edu.ru/

http://school-collection.edu.ru/

55

CrepeoMeTpruyeckre 3aaadd  Ha
J0Ka3arCiIbCTBO MW  BBIYUCJICHHUC,

http://school-collection.edu.ru/
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KoaudecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Bcero Konrpoabubie IIpoBepounbie
n/n U3YYeHHs oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
IIOCTPOCHUEM CEYECHUH LWIMHIPA,
KOHYca
Crepeomerpuyeckne 3amadn  Ha 1 http://school-collection.edu.ru/
56 70KA3aTeNLCTBO M BHIYUCIICHHE,
MOCTPOCHUEM CCUYCHHMU IHIMHIIPA,
KOHYyca
57 [IpukianHbie 3ama4yu, cBsI3aHHbIe ¢ 1 http://school-collection.edu.ru/
[ATHHIPOM
58 [Mpukianueie 3aga4m, cBs3anHbie ¢ 1 (deBpaib http://school-collection.edu.ru/
[WIMHAPOM
59 Cdepa u map http://school-collection.edu.ru/
[lepeceuenne cdepsl u mapa ¢ http://school-collection.edu.ru/
60 mwiockocTeio. Kacanue mapa u
chepsl  TUIOCKOCTBIO. Bumg wu
n300pakeHue mapa
[Tepeceuenne ciepsr n mapa ¢ 1 http://school-collection.edu.ru/
61 miockocthto. Kacanme mapa wu
cheppl  IUIOCKOCTBIO. Buag wu
n300paxkeHue mapa
62 VYpapaenne coepsl.  [lmomans 1 http://school-collection.edu.ru/
cdepsl u e€ yacte
63 Cummerpus chepsl 1 mapa http://school-collection.edu.ru/
CrepeoMeTpHyecKkie 3a7adyd  Ha http://school-collection.edu.ru/
JI0Ka3aTeIbCTBO UM BBIYUCIICHUE,
64 CBsi3aHHBIE CO c(epoil W mIapowm,
MOCTPOEHUEM ux CEUYCHHI
IUIOCKOCTBIO
65 CrepeoMerpuyeckre 3amaud  Ha 1 http://school-collection.edu.ru/
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Ne
n/n

Tema ypoka

JIOKA3aTeJIbCTBO U BBIYKMCIICHUE,
CBSI3aHHBIE CO cepoil U mapowm,
IIOCTPOEHUEM 1504 CEYEHHI
IIJIOCKOCTBIO

KoaudecTBO 4acoB

Bcero

Jara

Kontpoabusie IIpoBepounbie
U3ydeHusi

padoThI padoThI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

66

67

[Ipuknagueie 3amayu, CBS3aHHBIC
co cdepoit u IapOM.
[IpakTuueckas padbora
[loBrOpeHHne:  OKpYKHOCTH  Ha
IUIOCKOCTH, BBIYMCIICHHS B
OKPY>KHOCTH, CTaH/IapTHBIE
noxoous

http://school-collection.edu.ru/

http://school-collection.edu.ru/

68

69

Paznuunple  koMOMHaLMW  Tenl
BpAIlleHHs 1 MHOTOTPaHHHUKOB
3agaun mno Teme "Tena wu
IIOBEPXHOCTHU BpameHus"

MapTt

http://school-collection.edu.ru/

http://school-collection.edu.ru/

70

71

3agaun mno Teme "Tena wm
MIOBEPXHOCTHU BpareHus"
Koutponbuast pabora "Tena wu
IIOBEPXHOCTHU BpameHus"

http://school-collection.edu.ru/

http://school-collection.edu.ru/

72

O6bém mwmHapa. Teopema 00
00BEME MPSAMOTO MIITUHAPA

http://school-collection.edu.ru/

73

Beruncnenue 00BEMOB Ted ¢
IIOMOIIBIO OIPENETIEHHOTO
unTerpana. O6bpéM KoHyca

http://school-collection.edu.ru/

74

IImomagn OOKOBOM M MOJHOMI
MMOBEPXHOCTU KOHYCA

http://school-collection.edu.ru/

75

CrepeomeTpuyeckue 3a7a4H,
CBA3aHHBIC C BBIYUCIICHUEM

http://school-collection.edu.ru/
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Ne
n/n

76

77

Tema ypoka

00BEMOB IUITUHIPA, KOHYCA

[Ipuxiagueie  3agadd 1O TeMe
"O0BEMEI u [UIOIIAaN
noBepxHocrel Ten"

OOBEM mIapa ¥ HIapoBOTO CEKTOPA.
Teopema 00 o0o0béMe mapa.
[Tnowane chepsl.
CrepeomeTpuueckue 3a/1a4u,
CBSI3aHHbBIE C BBIUHCIICHUEM
00BEMOB mapa, IIapOBOTO
CErMEHTA M IapOBOTr0 CEKTOpa

KoaudecTBO 4acoB

Bcero

Kontpoabusie IIpoBepounbie
padoThI padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

http://school-collection.edu.ru/

http://school-collection.edu.ru/

78

[lpuknanHele 3amaun MO  TEMeE
"O0BéMBI Ten", CBsA3aHHBIE C
00BEMOM TIapa U  IUIOMIAJIBIO
cheppl. COOTHOUIEHUST  MEXIY
IOIAASMU  TIOBEpPXHOCTEH U
00BEMaMHU IMOJTOOHBIX TEll.

ITpakTnyeckas pabora

http://school-collection.edu.ru/

79

80

[TomoOHBIE TeNna B MPOCTPAHCTBE.
N3menenne o6bpEMa pu moao0uu.
CrepeomeTrpuueckue 3a/1a4u,
CBSI3aHHBIC C BBIYHCIICHUEM
00BEMOB Tel W IIOLIAAe
MOBEPXHOCTEMN

Kontponbnast pabora "Ilmomamm
MOBEPXHOCTH M OOBEMBI KPYTIBIX
Ten"

anpeJb

http://school-collection.edu.ru/

http://school-collection.edu.ru/

81

JBr>keHus NIPOCTPAHCTBA.
OtobOpaxenus.  JIBwkeHus w

http://school-collection.edu.ru/
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Ne
n/n

Tema ypoka

PaBEHCTBO dburyp. OO6mmue
CBOICTBA IABMKEHUI

KoaudecTBO 4acoB

Bcero

Kontpoabusie IIpoBepounbie
padoThI padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

82

83

Bunel nBrkeHui: mnapaiesbHbII
TepeHoc, LIEHTpaIbHas
CUMMETpHUS, 3epKajbHas
CUMMETpPHS, TMOBOPOT  BOKPYT
IpsAIMOI

[IpeobpazoBanus o 100wsl.
[Ipsimas u chepa Ditnepa

http://school-collection.edu.ru/

http://school-collection.edu.ru/

84

85

I'eomerpuueckue  3ajauyd  Ha
IIPUMEHEHUE JBUKCHUS
Kontponbnas padora "Bektops! B
mpocTpaHcTae”

http://school-collection.edu.ru/

http://school-collection.edu.ru/

86

87

Ob6oOmaromee  noBTopeHue 11
MOHATUM M METOAOB  Kypca
reoMeTpun 10-11 KJIACCOB,
cucTeMaTu3aius 3HAHUM:
"[lapaniaenbHOCT  HPSAMBIX U
IJTOCKOCTEH B MPOCTpaHCTBE"

Ob6o6matomee  nosropeHue 11
MOHATUH M METOJOB  Kypca
Tr€OMETPUH 10-11 KJIaCCOB,
cucTeMaTu3anus 3HaHUM:
"Bekrops! B mpocTpaHcTBe"

http://school-collection.edu.ru/

http://school-collection.edu.ru/

88

Ob6oOmaromee  noBTopeHue 11
MOHATUH W METOJAOB  Kypca
reoOMeTpUHU 10-11 KJIACCOB,
cUCTEMaTH3aIUs 3HAHWUU:
"BekTopsl B mpocTpaHcTee”

http://school-collection.edu.ru/
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Ne
n/n

89

90

Tema ypoka

Ob6o0maromee  noBTopenue 11
MOHATHA W METOAOB  Kypca
r€OMETpUU 10-11 KJIaCCOB,
cucreMarusanus 3Hanuil: "OO0beM
MHOrorpaHHuka"

O6o0maromee  moBTopenue 11
MOHATUH M METOAOB  Kypca
reoMeTpuu 10-11 KJIaCCOB,
cuctematusanus 3HaHuil: "O0beM
MHOTOI'paHHUKa"

KoaudecTBO 4acoB

Bcero

1

Jara

Kontpoabusie IIpoBepounbie
U3ydeHusi

padoThI padoThI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

http://school-collection.edu.ru/

http://school-collection.edu.ru/

91

92

O6oOmaromee moBropeHue 11
MOHATUM M METOJAOB  Kypca
reoMeTpun 10-11 KJIACCOB,
cucTeMaTu3aius 3HAHUM:
"[Tnomanu IMOBEPXHOCTH u
00BEMBI KPYTIIBIX TET"

Ob6o6matomee  noroperue 11
MOHATUH M METOJOB  Kypca
T€OMETpUU 10-11 KJIACCOB,
cucTeMaTu3anus 3HaHUM:
"Tnomanu TMOBEPXHOCTH u
00BEMBI KpyTJIbIX Ten'"1

Mai

http://school-collection.edu.ru/

http://school-collection.edu.ru/

93
94

Hrorosas KOHTPOJIbHAA pa60Ta

Hrorosas KOHTPOJIbHAsA pa60Ta

http://school-collection.edu.ru/

http://school-collection.edu.ru/

95

[ToBTOpEHwUe, 00001eHIe u
cUCTEMaTH3aInsI 3HaHUH

http://school-collection.edu.ru/

96

Hcropust pa3sBuUTHS CTEPEOMETPUHU
KaK HayKd U €€ poJib B Pa3BUTUU

http://school-collection.edu.ru/
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KoaudecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Bcero Konrpoabubie IIpoBepounbie
n/n U3YYeHHs oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
COBPEMEHHBIX  HHXXCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA
Uctopus pazButus crepeomerpuu 1 http://school-collection.edu.ru/
97 KaKk HayKd U ¢€ pojb B Pa3BUTHH
COBPEMCHHBIX  HHKCHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTHIA
Uctopus pa3Butus crepeomerpuu 1 http://school-collection.edu.ru/
98 KaKk HayKd W ¢€ pOjb B Pa3BUTHH
COBPEMCHHBIX  HHKCHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTHIA
Hcropusi pa3Butusi crepeomerpun 1 http://school-collection.edu.ru/
99 KaKk HayKd U ¢€ pojib B Pa3BUTUH
COBPEMEHHBIX  MHXXEHEPHBIX H
KOMIIBIOTEPHBIX TEXHOJIOTHI
Hcropus pasButusi crepeomerpun 1 http://school-collection.edu.ru/
100 KaKk HayKd W ¢€ pOJb B Pa3BUTHH
COBPEMEHHBIX  HHXEHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTHI
Uctopus pazButus crepeomerpuu 1 http://school-collection.edu.ru/
101 KaKk HayKd W ¢€ pojib B Pa3BUTHH
COBPEMEHHBIX ~ MHXEHEPHBIX W
KOMIIbIOTEPHBIX TEXHOJIOTHI
Hcropus pasButusi crepeomerpun 1 http://school-collection.edu.ru/
102 KaKk HayKd W €€ pOJb B Pa3BUTHH
COBPEMEHHBIX ~ MHXEHEPHBIX W
KOMIIbIOTEPHBIX TEXHOJIOTHI
OBIIEE KOJIMYECTBO YACOB 102 5 7
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UISA YYEHUKA

I'eomerpus, 10-11: yue6. mist 001meoOpa3oBaTeIbHBIX YUPEKACHHUI: 0a30BbIN U MPOGUILHBIN
ypoBau/ JI. C. Aranacsn, B. @. Bbyry3os, C. b. KamomumeB u gap. - M. AO «M3n.
«IIpocsemenue».

METOJIUYECKHUE MATEPUAJIBI 1151 YUUTEJISA

1. Jlupmaktudeckue marepuainsl mo reometpun s 10 kmacca/ b. I'. 3uB. — 11-e m3g. — M.:
IIpocsemenue, 2021.

2. JlmmakTudeckue matepuaibl 1o reomerpuu s 11 kmacca/ b. I'. 3uB. — 11-e m3a. — M.:
IIpocsemenue, 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

bu6muoreka I{OK ttps://m.edsoo.ru/

https://resh.edu.ru

https://edu.skysmart.ru/

https://nsportal.ru/

https://infourok.ru/

https://multiurok.ru/

http://school-collection.edu.ru/
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[Tpunoxenue 1

KHMM 10 knacc

Kontposnbnas padora Ne 1

1. TInockoctn o M B nepecekaloTca no nNpaMod
/. Tlpamaa a napayuiesibHa NpaMoi [ ¥ ABIS-
erca ckpelumsalomeiics ¢ npamoit b. Onpe-
HeJIiTe, MOTYT JIH NpaAMble a H b:

a) JIeXaTh B OAHOM M3 AaHHLIX IJIOCKOCTeH;

6) nexars B pa3sHuX MIOCKOCTAX O | f;

B) nepecexars miockocTH a ¥ B. B cryuae yr1-
BEPAMTE/IBHONO OTBETA YKAKHTE B3aHMHOS
PACcTIONOXEHHE NPAMbIX a ¥ b.

2. Ilnockocts & nepecekaer croponsl AB u BC
Tpeyronbhuuxa ABC 8 Toukax M u N coor-
BeTCTBEHHO, mnpuiem AM:MB=3:4,
CN:BC=3:7.

a) Jokaxncume, uto AC || a..

6) Haitoume AC, ecoin MN = 16 cm.

3. Touxu A, B, Cu D He nexar B OAHOH IUIOCKO-
cmv. Haitawre yron mexay nmpaMeivu AC u BD,
ec AC =6 cM, BD = 8 oM, a paccTosHue Me-
KNy cepemmHaMi otpeskoB AD u BC pasHoO §
cM.

KonTponbnas padota Ne 2

Bapuanm I
1.

2,

[ocTponTs ceycHKE, NPOXOAAWICE YCPC3 TOUKH, BHIICACHHBIC A
Ha pHCyHKe (puc. 1).

Mexay asymi napauie/ibHBIMH [LIOCKOCTAMM 3aKMOMCHRE Nep-
NEHIHKYJIRD UIMHOA 3 M ¥ HAKAOHHAA, pasuas 5 M. PaccTosnue
MEXTY KOHLIAMH HX (B KEBXKAOH IUVIOCKOCTH) PaBHO 4 M.

Haiidume paccTOSHRE MEXIY CCPEIHHAMH NEPNECHANKY/IAPA K A
HAKJIOHHOH.

D

R‘u---_. o

ks

Konrponbnas padora Ne 3

Bapuaum I

1) Ocnopanue mpaMoli NpHIMK ~ NPAMOYTONLHLA TPEYronsHMK ¢ KaTeTamu 15 u 20 oM,
Hatioume nnowans nonHoH TOBEPXHOCTH NPHIMBL, CCH €€ HAHMEHBLIEE CEYCHHE, NPOX0-
nasmee yepes Soxosoe pebpo, — kpanpar.

2) Ocnosanue nupamMuasl — poMb ¢ Gonemedl anaronamsio & w ocTpeM yraoM a. Bee apy-
rpaBHBIE YTAL NPH OCHOBANMK nUpaMuan pasksl B. Halidume nnowane nonuol nosepx-
HOCTH NHPaMHJBL

3) Pebpo xy6a ABCDA\B,C,Dy pasho a. llocmpodime cenenne xy0a, npoxofsiues Yepel ce-
pemunbi pedep A4y, 8\C) n CD, u naiidume wiomwans 3T0ro CeYEHHA.
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Kontponbras padora Ne 4

M 1. Bonpoc. ChopMmynupyiite onpeneneHHe KOMMIAHAPHLIX BEKTOPOB.
[IpuBeauTe MpHMEpPbI KOMIUIAHAPHBIX H HEKOMIUIAHADHBIX BEKTOPOB, HCIIONb-

3ya u3obpakeHue napayuienenunesa.
Ae 2. 3adaua. Jlan napannenenunen AABCDA,B,C\D,.

— —— g S—

Haiigure cymmy Bektopoe AB+ B,C, + DD, +CD.

ﬁ%33aﬂamﬁmrpm,mpeABCDmmK cepenuuamemiamBBlrpamr
BCD. Pasnoxmre BeKTop AK no BektopaM a = AB, b= AC-::AD

Konrponbnas padora Ne 5

Bapuanm I |
1. [an paBHOGenpeHHbI# NPAMOYronbHbiH TpeyronbHuk ABC ¢ runorenyson AC. SB — nepnes-
aukynap K wockoctd ABC. Jipyrpannnii yron SACB pasen 45°,
a) JlokaxxuTe NepneHAHKYASPHOCTD iockocTeii SBA u SBC. 6) M — Touxa nepecedeHns Me-

— — —

AxaH TpeyronbHika SAC. Pasnoxure sektop BM no sexropam BC, BA, BC.

2. OcHoBaHKe NMHPaMHAK — NPAMOYTOJBHEIH TPEYTONBHHK C KATETOM 2 H NPOTHBOMEKANHM
yriioM a. BoxoBhE rpaHn NHpaMHAK, COAepXalnHe AaHHHH KaTeT ¥ rHNOTeHY3Y OCHOBaHHA,
NEPNERAKKYANPHM K IUIOCKOCTH OCHOBaHHA, a TpeTha 6oxoBas rpans

luxaoueua K He#t non yrnom B. Haiigure nnomans 60xosoi nosepx-

3 ﬂocrpolim CedYeHHE NPaBHILHON YETHPEXYTONbHON NMUpaMu-
ast SABCD, npoxonsmeii 4epes cepenunn pebep oCHOBaHHR
AD u CD napannensto pebpy SD.
4 (Bapuanm II |
1. Nan pasxHoGeapeHHu DpaMoyroibHsi TpeyroasHuk ABC ¢
ranoreny3on AC. SB — nepneHAHKyaiap K rmiockoctw ABC.

[Ipamsie SA 1 SC obpa3syior ¢ nockocteio ABC yron 30°.
a) JloxaxuTe neprneHARKyNspHOCTs mnockocted SAC u SBD,
ecnu D - cepenuna AC. 6) M - Touxa nepecedeHUs Meauan Tpeyronsruka SAC. Paznoxure

sektop SM no sektopam SA, 5B, SC.

2. OcHoOBaHHEC MHPAMH/IL ~ NPANMOYTO/IbHEIH TPEYTONLHHK C FHNOTEHY30H C M OCTPHM YII0M a.
BoxoBmie rpany NHpaMuaK, COACPXALIHE KATETH OCHOBAHHS, NEPNEHAHKYIAPHH K MIOCKO-
CTH OCHOBaHHA, a TPeThA GOKOBax rpaHb HAXJIOHEHa K Hell nox yrnom B. Haiiaure nnomans
GoxoBol TOBEPXHOCTH NHPAMKILL.

3. Tocrpoiite ceqeHne NpasKAbHON YeTHpeXyronbHoi nupamuan SABCD, npoxoasme# gepes
cepenrns: peGpa ocHosanua AD i Goxororo pebpa S4 napamnensHo npamoii AC.
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[Tpunoxenue 2
KM 11 knacc
Kontposnbnas padora Ne 1

I. Cepeaunnl cropoH AABC umewT koopauHats:: M (3;-2;-4). N(-6; 4; -10).
K (-7; 2; -12). Haiidume xoopauHaTs Bepmind AABC.

2. [auwi Touru A (4; 5; 4), B (2: 3; —4) Ha ocH abcunce Haiimu Touky C, pasHoyna-
NeHHYI0 oT Touek A H B.

3. Haiimu nnowans AABC. ——

Kontponbnas padora No 2

1. [Hanvi BEKTOpEHI a u b , TpuYeM |; |=6, | b |=3, (; b )=120°. Hauoume
la +25|.

2. B nupamupe DABC pebpa DA, DB u DC B3auMHO NEPIEHANKY/IAPHBI ¥ PABHBI Q.
Hcnone3ys BEKTOPBI, Haidume yroin Mexay mockoctamu DAB u ABC.

3. Tlpu ABM)KEHHH MpAMAst @ OTOOPAKAETCH Ha MPAMYIO d), a ILIOCKOCTD 0. — Ha IUI0C-
KOCTh O1. [oxasamy, uro ecnu a || o, To a || o).

Kontponbnas padorta Ne 3

Jlnuna nuaEYE nepecedenus chepsl ¥ miockocTu. [Ipoxoasimeii yepes KoHel AHaMeTpa
ozt yriom 60° x Hemy, pasna St cm?. Haiiute muametp chepsl.

Uepes BepLIMHY KOHYCa NPOBEIeHa IIOCKOCTh, EpeceKarolias OCHOBaHHE MO XOPIE,
JUTMHA KOTOPOit paBHa 5 cM, u cTarupatomeit ayry 90°. TIIockocTh ceueHus cOCTaBISET ¢
TIOCKOCTHIO0 ocHOBaHHs yron 60°. HaiinuTe miomaas 60KoBO# MOBEPXHOCTH KOHYCA.
T110CKOCTh, MPOXOAMIAs Yepe3 EHTP HIKHETO OCHOBAHMS LIUIMH/PA TI0]] YITIOM o K
OCHOBaHHIO, IEPECEKAET BEPXHEE OCHOBAHME MO XOpJie, paBHOit b 1 cTaruBaromeit ayry
. Haiinute BbICOTY LMIMHApA.

Konrponsnas padora Ne 4

Arnodema npaBUIBLHON YeTHIPEXyroIbHOM MUpaMuIbl paBHa L 1 06pasyeT ¢ miockocThIo
OCHOBaHUs MUPaMUJbI yroi o. Haliqute 00beM mupamMuib.

OcHoBaH#Me MPSMOI IPU3MBI — paBHOOEIPEHHBIN TPEYTOJILHUK C OCHOBAHUEM a U YTIIOM
MIpU OCHOBaHMH 0. JlnaroHanas OOKOBOW rpaHH, cojeprKaiieii O0KOBYIO CTOPOHY
TPEyroJIbHUKA, HAKJIOHEHA K IJIOCKOCTH OCHOBaHWs 10/ yriioM f3. Haiimure o0bem
OUIMHAPA, BHIUCAHHOI'O B IIPU3MY.
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Konrponbnas padora Ne 5

O6bem wapa paper 15 cm’. Ha xuameTpe Kak Ha paanyce NOCTPOEH APYTOM wiap.
Hatidume obvem Goneuiero mapa.

Tlnowans MOBEPXHOCTH NPAMOYTONBHONO Mapa/UieNienHNeAa papHa NIOIUALH Tio-
BEpXHOCTH apa. Haiidume oTHomeHHe 061LEMOB TIApaNIenenuNeaa H nlapa, €Ciu
pefpa napannenenumnena, HCXORAMIHE W3 OAHOH BEPIIMHK OTHOCATCA Kak | : 2 : 4.
JlnaroHanbHeIM CedeHHeM IPAMOYTONLHOTO MAPANNCHENHNena, BIHCAHHOTO B IIAp,
ARndeTcd ksanpaT. Habdume miowians ¥roro QHArOHANLHONO CeueHH:, ecin obbem
urapa paseH V.

InameTp wapa paguyca 9 ¢M pasacieH Ha 3 wacTH, ANWHBI KOTOPHIX OTHOCATCH
Kak 1 : 2 : 3. Yepe3s TOYKH OeNEHUA MPOBEOCHBI MOCKOCTH, TEPNEHAHKYNAPHEIE
Iuamerpy, Halioume o6seM maposoro cnos.
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