MyHununaJjbHoe 010/1KeTHOe 001eo0pa3oBaTeibHOE YUpPeKIeHne
«Cpeansis 001eo0paszoBaTe/bHas MKO0JA Ne2) MyHUIHMIIAJIBHOIO
o0pa3zoBanus ropojackoii okpyr Cumdepomnouas Pecnydsmkun Kpbim
(MBOY «Cpennsisi o01meo0pa3oBaresibHas KoJga Ne2y) r. Cumdpeponosisi)

[TPUHATA COI'JTACOBAHA YTBEPXIEHA

Ha 3aceganuu MO 3am. qupekropa no YBP Jupekrop

pykosoautens MO H.O.HeBny6ckas B.A Kyxauna
H.B./ls1xoBa 28.08.2026 IIpuka3z ot 28.08.2026 Ne420

[Tporokon ot 27.08.2026 Ne 4

PABOYAS ITPOTPAMMA
(1D 8000710)
no yueoOHomy npeamery «I'eomerpusi. Yriay0/1eHHbI YPOBEHb)

it oOyvaromuxcs 10-11 kmaccos

cocraiieHa Ha ocHoBe DenepanbHoii paboueit mporpaMmbl (BHECEHBI N3MEHEHHS )
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MNOACHUTEJIBHAS 3AIINCKA

['eomerpuss sBnsieTcs OXHUM M3 0a30BBIX KypCOB Ha YpPOBHE CpPEIHEro OOLIero
00pazoBaHMsl, TaK KaKk 00ecTIeYrBaET BO3SMOKHOCTh U3Y4YEHUS TUCIUILINH €CTECTBEHHO-HAYYHON
HaIPaBJIICHHOCTH U IPEIMETOB I'yMaHWUTapHOro Lukia. [IOCKONbKY JIOTMYECKOE MBILIUIEHUE,
dbopmupyeMoe TpH H3YyYCHUH OOYYAIOIIMMHUCS TIOHATHHHBIX OCHOB TI'E€OMETPUH, TIpH
JIOKA3aTeIIbCTBE TEOPEM M IIOCTPOCHHUM LIETIOYKU JIOTUYECKUX YTBEPXKIACHUN IIPU PELICHUU
F€OMETPUYECKUX 3a7a4, yYMEHHME BBIJBHIaTb M ONPOBEPrarb TUIIOTE3bl HEIOCPEICTBEHHO
UCIONB3YIOTCS MPHU PEIIeHUH 3a/1ad €CTeCTBEHHO-HAyYHOIO IMKJA, B YACTHOCTH (PU3MUECKHX
3a1ay.

Ienb ocBoeHus mporpaMMmel yueOHOro kypca «l'eomerpusi» Ha yriiyOJnEHHOM ypOBHE —
pa3sBUTHE HMHIUBUAYAJIbHBIX CIHOCOOHOCTEH OOYy4arOLMXCS IPU H3YYEHHUM TEeOMETpUH, Kak
COCTaBIISIFOLICH TpeaMeTHOW oOmactu «Marematuka W HH(OpPMaTHKa» depe3 obecredeHue
BO3MOKHOCTH TNIPHUOOPETEHHs M HCIIONb30BaHMs Oosiee IiTyOOKMX I€OMETPUYECKUX 3HAHMM M
NEWCTBUH, CIEUU(UIHBIX T€OMETPHH, U HEOOXOAWMBIX Uil YCIEUIHOTO MPOQeCcCHOHAIBHOTO
00pazoBaHMsl, CBA3aHHOIO C UCIOJIb30BAHUEM MATEMATHKH.

[IpuoputeTHbIMH 3aJauaMy Kypca Tr€OMETPUU Ha yrilyOJaEHHOM YPOBHE, paCIIUPSIOLIUMU
U YCHJIMBAIOLIMMHU Kypc 0a30BOr'0 YPOBHSI, SIBISIOTCS:

paciMpeHue IpeaCTaBIeHUs O FEOMETPUH KaK YaCTH MUPOBOU KYJIbTYPhI M (JOPMHUPOBAHHE
OCO3HAHMS B3aMMOCBSI3M I'€OMETPUU C OKPYKAOIIUM MUPOM;

(opMHpOBaHUE TIPEJCTABICHUA O IPOCTPAHCTBEHHBIX (Urypax Kak O Ba)KHEHIIHUX
MaTeMaTHYECKUX MOJENAX, TO3BOJISAIOIINX ONIUCHIBATh U U3Y4aTh Pa3HbIC BICHUS OKPYKAIOLIETO
MUpA, 3HaHUE TOHATUHHOIO anmnapara 1o pasaeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpUu;

(bopMHpOBaHUE YMEHUS BIaJCTh OCHOBHBIMH MTOHATUSMH O MIPOCTPAHCTBEHHBIX (pUTypax u
UX OCHOBHBIMM CBOWCTBaMM, 3HaHHME TeopeM, (GOpMyl M yMEHHE MX INPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI 1 HAXOIUTh HECTaHIAPTHBIE CTIOCOOBI PEIICHUS 33/1a4;

(¢opMHUpOBaHHE YMEHHsS paclo3HaBaThb Ha 4YepTeXkaX, MOJAEISIX U B PpEaJbHOM MHUDE
MHOT'OI'PAHHUKH U Te€Ja BPAIEHUsI, KOHCTPYUPOBATH N'€OMETPUUECKHE MOJIEIIH;

¢dbopmupoBaHue IIOHUMAaHUs BO3MOKHOCTH AKCHOMAaTUYECKOro IIOCTPOEHUS
MaTeMaTHYeCKUX TEeOopHil, (popMHpOBaHHME MOHUMAHHUS POJIM AaKCUOMATHKU MpPH MPOBEACHUU
pacCyKJIeHUH;

(¢opMHpOBaHHE YMEHMs BIaJE€Th METOJAaMH JIOKa3aTeIbCTB M AJITOPUTMOB pEIIEHHUS,
yMEHUs UX [PUMEHATb, IPOBOAUTH JOKA3aTEJIbHBIE PACCYXKIACHUS B XOAE pELICHUs
CTEPEOMETPUYECKUX 3aJad W 3aJad C IMPAKTUYECKUM cojJepkaHueMm, (OopMHpOBaHUE
MpECTaBICHUA O HEOOXOAMMOCTH J0Ka3aTelnbCTB TPU OOOCHOBAHMM MAaTEMaTHYECKUX
YTBEPKIACHUN U POIIM AKCHOMATHUKU B IIPOBEIECHUH I€YKTUBHBIX PACCYKICHUM;

pa3BUTHE W COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOydJaromuxcs, MO3HABAaTEIbHOW AKTUBHOCTH, WCCIIEAOBATEILCKUX YMEHUH, KPUTHYHOCTH
MBIIUICHHUS], HTHTEpECca K U3yYEHUIO T€OMETPHH;

¢dopmupoBaHue (YHKIMOHAJIBLHOM TI'PAaMOTHOCTH, PEJIEBAaHTHOM TE€OMETpPUM: YMEHHUs
pacrio3HaBaTh POSBICHUS FEOMETPUYECKUX IIOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B peaJIbHbIX
KU3HEHHBIX CHUTYallUAX M TPUH MU3YYCHUH JPYTrUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEM M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEAIBHBIX CUTyallud, HCCIIEIOBaHUS
IIOCTPOEHHBIX MOJEIICH, UHTEPIIPETALIMH IOJyYEHHBIX PE3yIbTaTOB.
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OCHOBHBIMH COJIEP)KaTEIIbHBIMU JTUHUSAMH yueOHOTO Kypca «I'eomerpus» B 10—11 kimaccax
aBsttoTCs: «lIpsiMble M TJIOCKOCTH B MPOCTpPaHCTBE», «MHOrorpaHHUKN», «Tenma BpaiieHus»,
«BeKTopsl 1 KOOPAMHATHI B POCTPAHCTBEY, «/[BUIKEHUS B IPOCTPAHCTBE.

Cdopmynupoannoe Bo ®I'OC COO TpeboBaHME «yMETh OINEPHPOBATH TOHATHSIMI,
pEJIeBaHTHBIMH T€OMETPUH Ha yriayO0n€HHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJACP)KATENIbHBIM JIMHUAM y4eOHOro Kypca, a (OpPMHUpPOBAaHUE JIOTMYECKHX YMEHUH
pacrnpeenseTcs He TOJIBKO M0 CoAepKAaTeTbHBIM IMHUSM, HO U 10 rofaM o0yuenus. Conepxkanue
o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yiibTaraM ocBoeHusi denepanbHoil paboueit
MIPOTrpaMMBbl, pacripeAeIEHHBIM 110 TO1aM 00y4eHUsl, CTPYKTYPUPOBAHO TAKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIUIIUAIBHBIM BOIIPOCaM OOydaromuecs o0pamjaiuch HEOJHOKPATHO. DTO
MO3BOJISIET ~ OPraHU30BaTh  OBJIAZICHUE TI'ECOMETPUYECKUMH  TOHATUSAMH M HABBIKAMHU
MOCIE0BATENbHO U TMOCTYNATEeNbHO, C COOJIIOJICHUEM MPHUHIIMIA MPEEeMCTBEHHOCTH, a HOBBIE
3HaHUS BKIIIOYATh B OOIIYIO CHCTEMY I'€OMETPUYECKHX MPEJICTABICHUIH 00YJatOIIXCsl, PACIINAPSIS
U yriyonss e€, 00paszys mpOoYHbIe MHOKECTBEHHbBIE CBS3H.

[lepexon k n3y4eHHIO T€OMETPUH Ha YTIyOIEHHOM YPOBHE [103BOJISIET:

co3mate ycioBus Uit auddepeHnHanuu  00ydeHHs, TOCTPOSHUS WHIUBUIYaTbHBIX
o0pazoBaTeNbHBIX  TPOrpaMM, OOECHeYuTh YIIIYOJIEHHOE M3yYeHHE TeOMETPUU  Kak
cocTaBIIsifoLIel yueOHoro nmpeamera «MaTemMaTukay;,

MOATOTOBUTH OOYYarOIIMXCS K MPOJODKEHUIO M3YUEHUs MaTeMaTUKU ¢ Y4ETOM BbIOOpa
Oyaymeit mpodeccuu, obecreunBas MPEeMCTBEHHOCTh MEXAY OOIMM U HpodecCHOHATbHBIM
o0pa3oBaHHEM.

Ha n3yuenue yuebnoro kypca «I'eomerpusi» Ha yriryoaéHHoM ypoBHe oTBoauTcs 204 yaca:
B 10 xmacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 gaca (3 yaca B Henenio).
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COJEPKAHUE OBYYEHUA
10 KUIIACC

IIpsiMBbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsmMasi, IIOCKOCTb, IpocTpancTBo. [loHsaTHE
00 aKCHOMaTHYECKOM ITOCTPOCHUH CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX.

B3anMHOe pacnosioxkeHue NpsIMbIX B IPOCTPAHCTBE: NEPECEKAIOIIMECS, NapaJlJIeIbHbIE U
ckpeuBaromuecs npsmele. [IpusHaku ckpemuBarommxcs npsameix. [lapamieasHOCTb NPSMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: IapajuleNbHbIe IPSIMbIE B IIPOCTPAHCTBE, NAPaLIEIbHOCTh TPEX
NpsIMBIX, [ApaJUIeJIbHOCTh MNPAMOM M INIOCKOCTH. [lapayuienbHOE W LEHTpaJbHOE
IIPOEKTUpOBaHUE, n300paxkeHue ¢uryp. OCHOBHBIE CBOMCTBA MapaIeIbHOTO MPOEKTUPOBAHUS.
N3o0paxkenne ¢uryp B napasieibHOW MPOESKIMH. YTIIbI C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEXy NpAMBIMU B IpocTpaHCTBe. [lapayenbHOCTh MIOCKOCTEN: MapauieabHbIe IMIIOCKOCTH,
CBOICTBA MapajiesibHbIX MIockocTel. [IpocTeiinne npocTpaHcTBEHHbIE (DUTYPBI HA TJIOCKOCTHU
TETpas’Ap, NapajuIeNeNUIIE]], IOCTPOCHUE CEYCHUM.

[leprieHIUKYISPHOCTE  HPSAMOM M INIOCKOCTH:  NEPIEHAMKYJSPHBIE IPSMBIE B
IIPOCTPAHCTBE, IIPSAMBIE IapajUIEIbHBIE W MNEPHEHIUKYISAPHbIE K IUIOCKOCTH, IIPU3HAK
MEPIEHIUKYISIPHOCTH IPSIMOM M INIOCKOCTH, TEOPEMA O MIPSAMOM NEPIEHAUKYIIIPHON IIOCKOCTH.
OproronanbHoe npoekTHpoBaHue. [lepneHAMKYIsIp M HAKIOHHBIE: PACCTOSHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSHUE OT NPAMOM 10 IUIOCKOCTH, MNPOEKUUs (GUIypbl Ha IUIOCKOCTb.
[leprieHIUKYISPHOCTD TUIOCKOCTEN: IPU3HAK MEPIICHIUKYISIPHOCTH ABYX IUIOCKOocTed. Teopema
0 TPEX MEPIEHANKYIISIPaAX.

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

MHoOrorpaHHUKH

Buzasl MHOrOrpaHHUKOB, pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yroapHas npusma, npsmas
U HaKJIOHHas Mpu3Mbl, OOKOBas U TOJHAas MOBEPXHOCTh Mpu3Mbl. [lapamnenenunern,
NPSMOYTOJIBHBIN Napajulelienune] W ero cpoiictBa. Kparuaiimme nyrM Ha NOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IIpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yrojbHasi NUpaMuia, IpaBuibHas U yceu€HHas nupamuisl. CBoiicTBa pé6ep U OOKOBBIX rpaHeit
MIpaBUWJIBHOM mnupamuibl. [IpaBuipHBIE MHOTOTpaHHUKHU: INpaBWIbHAS IpH3Ma U IPABHIIbHAS
NMpamMu/ia, paBuiIbHAasl TPEYTroJIbHAs IUPaMUJIa U IPAaBUIIbHBIN TeTpasap, ky0. [Ipencrasnenue o
[IPaBUJIBHBIXMHOTOTPAaHHUKAX : OKTa3 P, AOACKA3AP U UKOCAIP.

Brruucnenue 3eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribsl. [lmomans 60xoBoit
MTOBEPXHOCTH U MOJTHOM MOBEPXHOCTH MPSIMOM IPU3MBI, IJIOIIA b OCHOBaHUMN, TeOpeMa 0 OOKOBOM
MIOBEPXHOCTU MpsAMON npusMbl. [lnomaas GOKOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABUILHOU
MIAPaMU/Ibl, TEOpEMA O IIOWAAN YCEYEHHON TUPAMUIBIL.

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

[TonsATHA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOU BEKTOp, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJJIMHEApHbIE, COHANpPAaBICHHBIE W IPOTUBOIIOJIOKHO HAIPABICHHBIE BEKTOpBL. PaBeHCTBO
BEKTOPOB. JIeWCTBUS C BEKTOpaMH: CIOKEHHE U BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha uncio. CBOWCTBA CI0KEHUS BEKTOPOB. CBONMCTBA YMHOKCHHUS
BEKTOpa Ha uncio. [IonsTre koMIiaHapHble BEKTOPHL. [[pr3Hak KoMIIIIaHapHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamnenenunena. TeopeMa O pas3IoKEHUHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BektopaM. IIpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. KoopauHarel BekTopa. CBA3b
MEXJly KOOpJMHATaMHU BEKTOpa M KOOpPAMHATAMHU TOYEK. YTOJ MEXIy Bekropamu. CKaisipHOe
IIPOU3BEIEHUE BEKTOPOB.

11 KUIIACC

Tena Bpamenust

[lonATHS: UMIMHAPUYECKAs TIOBEPXHOCTh, KOHUYECKas IOBEPXHOCTh, cheprueckas
MOBEPXHOCTH, 0Opa3yrolire noBepxHocTei. Tena BpalieHus: HUIMHIP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. BzaumHoe pacnonoxenne cepbl U IUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe.
N300paxenue Ten BpaleHUs Ha MIIOCKOCcTU. Pa3BépTka nununapa u konyca. Cummerpus cepbl
U m1apa.

O6BvéMm. OcHoBHBIE cBoOMcTBa 00BEMOB Ten. Teopema 00 00BEME NPSAMOYTOIBHOIO
napauienenunena U cieactsus u3 He€. OObEM NpsAMON M HAKIOHHOW TPHU3MBI, NUIUHIPA,
nupamMuibl ¥ KoHyca. O0BEM 11apa v mapoBOro CerMeHTa.

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

[Tnomane moBepxXHOCTH LMIWHApA, KOHYCA, Iuiomans chepsl u e€ yacreid. [logobue B
npoctpanctBe. OTHomieHne OOBEMOB, IUIOMIAJEH TOBEPXHOCTEH  MOJOOHBIX  UTYP.
[IpeoOpa3oBanue momoOusi, romoreTus. PemieHue 3amad Ha IJIOCKOCTH C HCHOJIb30BAHHUEM
CTEepPEOMETPUUECKHX METOJIOB.

[TocTpoeHue ceueHW MHOTOTPAHHUKOB W TEN BpaIlCHHs: CEYCHHUs MIIMHIpA
(mapaniaenbHO W TEPHEHIUKYISIPHO OCH), CEYCHHUs KOHyca (TapajiyieibHbIe OCHOBAHHIO M
MIPOXOJAIINE YEepe3 BEPUIMHY), CEYEHMs 1Iapa, METOJbl IMOCTPOEHMSI CEYEHMI: METOJ CIIENI0B,
METO]l BHYTPEHHETO MPOESKTUPOBAHUS, METO/ [IEPEHOCA CEKYILEH TUIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bextops! B npoctpancTBe. Onepaiiuu HaJl BEeKTOpaMu. BekTopHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOpPHOrO YMHOXeHHUA. lIpsiMoyronmpHas cucteMa KOOpJIUHAT B IMPOCTPAHCTBE.
Koopaunater Bektopa. Pasnoxenue BekTopa mo 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pelIeHNH TeOMETPUYECKUX 3a/1ad.

JABHKEHHSA B IPOCTPAHCTBE

JBwxenust mpoctpancTBa. OtoOpakeHus. JIBwxkeHus W paBeHCTBO ¢uryp. OO0mme
CBOMCTBA JBW)KCHMI. BuIbl NBHKEHHI: NapajlIeIbHBIM IEPEHOC, LEHTpaJbHAas CUMMETPHS,
3epKajbHasi CHMMETpUs, ITOBOPOT BOKpYT npsimoit. [IpeoOpa3zoBanus mogobus. [psimas u chepa
Ditnepa.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHMAA YYEBHOI'O KYPCA
«TEOMETPUSI» (YT JTYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHET O OBIIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

1) rpaxnanckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW TO3UIIMM  OOYydYalomIerocsi KakKk AaKTUBHOTO W
OTBETCTBEHHOT0 WI€HA POCCHUHCKOTO OOIIECTBAa, MPEICTaBICHHE O MATEMaTUYECKHMX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHUI, MpOLENyp TIpakIaHCKOro oOIecTBa
(BBIOOPHI, OMPOCHI U APYroe), yMEHHE B3aUMOJACWCTBOBATH C COIHAIBLHBIMH WHCTHUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM;

2) naTpuoTHYecKoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTb POCCUHCKOM I'paKJaHCKOW MICHTUYHOCTH, YBAXKECHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKONM MaT€MaTHUKH, LIEHHOCTHOE OTHOIICHUE K JOCTHKEHHUSIM POCCHUCKHX
MAaTe€MaTUKOB M POCCUHCKONW MAaTeMaTUYECKOW IIKOJbl, MCIIOJb30BAHUE ATUX JIOCTHKEHUH B
JIPYrUX HayKax, TEXHOJIOTHUAX, chepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHUE  JyXOBHBIX  LIEHHOCTEM  POCCUICKOro  Hapoga, Cc(HOPMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHMS, 3THUECKOr0 MOBEJICHHUS, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHHEM
JOCTHKEHUM HAyKM M JIEATEIIBHOCTBIO YYEHOIO, OCO3HAHHWE JIMYHOI'O BKJIAaJa B IOCTPOCHUE
YCTOMYUBOTO OYIyIIEro;

4) acTeTHYeCKOe BOCIIMTAHUE:

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKIIFOUasi 3CTETUKY MaTEeMAaTUUECKUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3a/la4, PELICHUH, PacCyX JACHUM, BOCIPUUMYHBOCTL K MATEMAaTUYECKUM AacleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

c(hOpMHUPOBAHHOCTh YMEHUSI IPUMEHSITh MaTeMaTUUECKUE 3HAHUS B HHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obpasa >XU3HU, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3JI0pPOBBIO (370pOBOE
NMUTaHKuEe, COATAaHCUPOBAHHBIA PEKUM 3aHATUN M OTIBIXA, PEryspHas Gu3ndeckass akTHBHOCTB),
(u3HUecKoe COBEPIICHCTBOBAHKE MPH 3aHSATUSX CIIOPTUBHO-03/I0pPOBUTEIBHON ACATEIHHOCTHIO;

6) Tpya0BOE BOCTIMTAHHE:

TOTOBHOCTh K TPY/y, OCO3HAHHE IIEHHOCTH TPYIONII00Us, MHTEpEC K pa3iuyHbiM chepam
npohecCuOHaIbHONU AESITETbHOCTH, CBSI3aHHBIM C MAaTeMaTHKOM U €€ NMPUIIOKEHUSIMH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymie mpodeccudn W PeaTu30BBIBATh COOCTBCHHBIC
KU3HEHHBbIE TJIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa3OoBaHHIO U
caM000pa30BaHUIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYacCTHIO B PEIICHUU
MPAKTUYECKUX 33J1a4 MaTEMaTUYECKON HalpaBJI€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

chOPMUPOBAHHOCTh SKOJIOTMUYECKON KYIbTYpbl, TOHUMAaHHE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKHUX IIPOLECCOB HA COCTOSHHE IPUPOJHOM M COLMAIBHOM Cpelpl, OCO3HAHUE
rII00aTHHOr0 XapaKTepa SKOJIOTHIECKIX MPOOIeM, OpUEHTAIIHS HA TPUMEHEHNE MaTeMaTHUYEeCKUX
3HAHMM JJIS peleHus 3aa4 B 00J1aCTH OKPY’KaloIel cpe/ibl, MIIaHUPOBAHUE MTOCTYIKOB U OLIEHKH
HUX BO3MOXKHBIX IMOCIIEACTBUH JUIsl OKPYKAIOLLIEH CPEIbl;
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8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

chOPMUPOBAHHOCTh  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKU M OOLIECTBEHHOW MPAKTUKH, MOHMMAaHHUE MAaTeMaTHYeCKOW HayKHu Kak cdepbl
YeJI0BeUEeCKON ACATCIbHOCTHU, DTAIIOB eé pa3sBUTUA U 3HAYUMOCTHU IJId pa3BUTHA HUBUJIW3AlUU,
OBIIAJICHHE SI3BIKOM MaTeMaTHKU U MaTEMaTHUeCKON KyJIbTYypOil KaK CpEICTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYHICCTBJIATH NPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIbHOCTD MHAUBUAYAJIbHO U

B TpYyIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

I[Ho3naBaTeIbHBbIE YHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jlornueckue neiicTBHUA:

BBIABIIATE MW XAPAKTCPU30BATH CYIICCTBCHHLIC ITPHU3HAKKW MAaTCMATUYCCKUX 06’beKTOB,
MOHSTUM, OTHOIIEHUH MEXJIy TMOHATUAMHU, (GOPMYIUPOBATH  ONpEJCNeHUs TOHATUH,
YCTaHABIIMBATh CYIIECTBEHHBIM TPU3HAK KIACCH(UKAIMU, OCHOBAHHUS Ui OOOOIICHHS U
CpPaBHEHUS, KPUTEPUHU ITPOBOJUMOrO aHAIIM3A;

BOCIIPHHUMATh, (OPMYJTUPOBaTh M MPEOOPa3OBBIBATH CYKACHHUS: YTBEPAWUTEIBHBIC H
OTpHIIaTeNbHbIC, € AMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE,

BBIABJIATE MAaTEMAaTUYCCKHUE 3aKOHOMCPHOCTH, B3aMMOCBA3HU U IIPOTUBOPCHUA B (i)aKTaX,
TAHHBIX, HAOMIOACHUAX W  YTBEPXKICHHUSAX, TMpeanaratb KpUTEpPUH [ BBISIBICHHS
3aKOHOMEPHOCTEW W MPOTHUBOPEUHIL;

ACJIaTh BBIBOJABI C HCIIOJIb30OBAHUCM 3dKOHOB JIOTUKH, ACAYKTUBHLBIX W HWHIAYKTHBHBIX
YMO3aKJIIOUECHHH, YMO3aKIIFOYEHUM 10 aHAJIOTUH;

IMMPOBOJUTH CaAaMOCTOATCIIBHO JOKA3aTCIIbCTBA MATCMATUUCCKUX yTBep)KIIeHI/Iﬁ (HpﬂMHe u OoT
MIPOTUBHOI0), BBICTpAUBaTh AapryMEHTAIUMIO, MPHUBOAUTH MPUMEPHl K  KOHTPHPUMEPHI,
000CHOBEIBATHL COOCTBEHHBIE CYKJICHUA U BbIBOABI;

BBIOMpATh CrIOco0 perieHus: yueOHoil 3a1aun (CpaBHUBATh HECKOIBKO BApUAHTOB PEIICHUS,
BBIOMPATh HANOOJIEE MOIXOAIINI C Y4ETOM CaMOCTOSTEIHHO BBIIETIEHHBIX KPUTEPHUEB).

ba3zoBble ucciie0BaTeIbCKHE 1CHCTBHS:

HCIIONIH30BaTh BOMPOCKHI KaK MCCIIEI0BATEIHCKUM HHCTPYMEHT MO3HaHMS, (DOPMYITUPOBATh
BONPOCHL, (UKCUPYIOIIME NPOTUBOpEYHE, NpoOJIeMy, yCTaHaBIMBaTh HMCKOMOE M JIaHHOE,
(hopMupOBaTH THUIOTE3Y, APIYMEHTHUPOBATH CBOIO MMO3HIIMIO, MHEHHUE;

IMPOBOJAUTDH CaMOCTOSATEIIBHO CHJIaHI/IpOBaHHI:II\/'I 9KCIICPUMCHT, HNCCIICOIO0OBAaHUC 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4yecKoro OoOBeKTa, SIBJICHMsS, MPOLECcCca, BBISIBICHHUIO
3aBUCHMOCTEH MEXIy 00BEKTaMHU, SIBJICHUSMH, TIPOIECCAMH;

CaMOCTOSTENHHO (POPMYIHPOBATH OOOOIIEHHSI U BBIBOABI MO pPe3yabTaTaM MPOBEAEHHOTO
HaOIOJICHUS, UCCIICIOBAHHUS, OLIEHUBAThH JIOCTOBEPHOCTh MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000IIEHNI;

IMIPOrHO3UPOBATE BO3MOKXHOC Pa3sBUTUC IIPOLECCA, 4 TAKIKC BbIABUT'aTb MPCAIIOIOKCHUA O
€ro Pa3BUTHH B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmaumeii:

BBISBJIATH JEPUITUTH HHPOPMALIUH, TaHHBIX, HEOOXOIUMBIX JJIsi OTBETA HA BOMPOC U IS
peuieHus 3a1a4u;
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BBIOMpaTh HWHGPOPMAIIMI0 W3 HCTOYHHKOB  pA3jMYHBIX THIIOB, AaHaJIM3UPOBATH,
CUCTEeMAaTHU3UPOBaTh W HHTEPIPETUPOBATh HH(MOpPMANHIO pPA3NIUYHBIX BHIOB U  (Qopm
MIPECTABIICHHUS;

CTPYKTYpPHUPOBATh HH(POPMAIIHIO, IPEJICTABIIATE €€ B Pa3IMYHbBIX OpMax, HILTIOCTPUPOBATH
rpaguvecKu;

OLICHWBATh HAA&KHOCTH HWHQPOPMAIUU IO  CAMOCTOSATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMmyHHKaTHBHBIC yHUBepCaJIbHbIe y4eOHbIE 1eHCTBUSA

Oo0menue:

BOCIIPUHUMATh M (OPMYJIMPOBATH CYKJCHUS B COOTBETCTBHHM C YCJIOBHUSMHU U LEISIMHU
00IIeHus, SICHO, TOYHO, I'PAaMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NHUCHbMEHHBIX
TCKCTAaX, AaBaTb MOSICHCHUA 110 XOAY PCHICHUA 3a/la4ui, KOMMCHTHPOBATH HOJIy‘-IGHHLIfI PE3YIbTAaT,

B X0/l OOCYXJIeHHs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOI TeMbl, IpOoOIeMbl,
pemaeMoﬁ 3aa4Mi, BBICKA3bIBATb HUACHU, HALCICHHLIC Ha IMOUCK PCIICHHA, COIIOCTABJIATL CBOU
CYXJIEHHs C CYXJECHUSAMH APYrMX YYaCTHUKOB JIUajora, oOHapy>KMBaTh Pa3IUuue U CXOACTBO
MO3UIMH, B KOPPEKTHOHN (popMe POopMyIHUpPOBATh Pa3HOIJIACUS, CBOU BO3PAXKEHUS,;

IPEICTABJIATh PE3YyJbTaThl PELICHMs 3aJadM, DKCIEPUMEHTA, HCCIIENOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BEIOMpATh (pOpMAT BBICTYIUICHUS C YUETOM 3aJay MPE3eHTAlMU U 0COOCHHOCTEH
ayJIUTOPHH.

PeryisiTuBHbIe YHHBepcaabHble yueOHbIe AeiicTBUS

Camoopranuszauus:

COCTABJIATh IUIAH, aJTOPUTM pPELICHHs 3a/lauyd, BBIOMpaTh Crnoco0 pelieHus ¢ y4éToM
HMMEIOILIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAThb M KOPPEKTUPOBATH
BapUaHTHI pEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPO.1b, SMOIMOHAIbHBII HHTE/IEKT:

BJIQ/IETh HABBIKAMU IIO3HABATENILHOM peQuIeKCUH KaK OCO3HAHMs COBEpPLIAEMbIX NEHCTBUI
U MBICIMTENBHBIX MPOLECCOB, WX PE3yAbTaTOB, BIAAETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJISI TIPOLIecca U pe3yibTaTa peleHuss MaTeMaTuYecKoi 3a1auu;

NPEIBUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IPH PEIIEHUH 3a/aud, BHOCHUTDH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAaWJEHHBIX OMIMOOK,
BBISIBIIGHHBIX TPYAHOCTEH;

OLIEHHMBATh COOTBETCTBHUE PE3YJIbTATA IIEJIU U YCIOBUAM, OOBSICHATH MPUYMHBI JOCTHKEHUS
WIM HEJOCTIKCHHS pe3yJIbTaTOB JEATENBHOCTH, HAXOJUTh OMIMOKY, JaBaTh OICHKY
MPHUOOPETEHHOMY OIIBITY.

CoBmecTHasI 1eSITeIbHOCTD:

NOHUMATh M HMCIIONB30BaTh MPEUMYILECTBA KOMAaHJHON U MHIMBUAYAJIbHON pabOThl MpHU
pemieHHH y4eOHBIX 3a1a4y, NPUHAMATh [EJb COBMECTHOH JESTEeIbHOCTH, IUIAHUPOBATH
OpraHu3ali0 COBMECTHOM paboThl, pacmpenensiTh BHIbl padoT, AOrOBapUBAThHCS, O0OCYXKIATbh
MPOIIECC U PE3YNbTAT paboThl, 000011aTh MHEHHUST HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYNMIOBBIX (popmax paborsl (00cykIaeHHs, 0OOMEH MHEHUH, «MO3TOBBIE
LITYPMBI» ¥ UHBIE), BBITTOJIHATH CBOIO YACTh PA0OTHI M KOOPIUHUPOBATH CBOM ICUCTBHUSI C IPYTUMU
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YJIeHAMH KOMaHJbl, OLICHWBATh KAa4ECTBO CBOETO BKJAJa B OOIIMA MPOAYKT IO KPUTEPHSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

HNPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca o0y4aroniuiicss HAy9IUTCS:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU MOHSATUSMHU CTEPEOMETPUHU MPHU PEIICHUU 3a/1a4 U
MPOBEICHUH MAaTEeMAaTHIECKUX PACCYKICHU;

® [IPUMCHATH AKCHOMBI CTCPECOMCTPUHN U CICACTBHUA W3 HHUX IPpU PCIICHUHU
TCOMETPHUCCKHX 3a7a4;

e KJIAcCH(PUITUPOBATH B3aUMHOE PACITOJIOKECHUE MPSMBIX B MPOCTPAHCTBE, TUIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE;

e CBOOOJTHO ONMEPHPOBATH MOHITHIMH, CBA3aHHBIMU C YIJIAMH B MPOCTPAHCTBE: MEXKIY
MIPSIMBIMH B ITPOCTPAHCTBE, MEXK Y MPSMOM U IIJIOCKOCTBIO;

e CBOOOJHO OMEpPUPOBATH MOHATUIMHU, CBSI3aHHBIMU C MHOTOI'PaHHUKAMHU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHJBl MHOTOTPAHHUKOB (IIpH3Ma, MHpaMHIA,
MIPSMOYTOJIBHBIN Tapajuienenure, Ky0);

e Kiaccu(UIMPOBATH MHOTOIPAaHHHUKH, BEIOUPAsi OCHOBAHUS ISl KIIACCH(DHUKAIINN;

e CBOOOJTHO ONEPHPOBATH TOHSATHUSIMH, CBS3aHHBIMH C CEUECHHEM MHOTOIPaHHHKOB
TUIOCKOCTBIO;

®  BBINOJHATH MApAJUICIbHOE, [ICHTPATBHOE H OPTOTOHAIBLHOE MPOCKTUPOBAaHUE PUTyp Ha
IJIOCKOCTb, BBITTOJHATH N300pakeHus (pUryp Ha MiaoCKOCTH;

® CTPOUTH CEYCHHS] MHOT'OTPAHHHUKOB PAa3NWYHBIMH METOAAMHU, BBIMOIHATH (BHIHOCHBIC)
TUTOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y;

® BBIUUCIATH IUJIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHMKOB (Mpu3Ma, MHPAMHUJIA),
T€OMETPUUYECKUX TN C IPUMEHEHHEeM (HOopMyII;

e CBOOOJHO ONEPHPOBATH MOHITUAMHU: CHMMETPHUsS B MPOCTPAHCTBE, IICHTP, OCh H
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOPJIMHATAM B
MIPOCTPAHCTRBE;

o BBIHOHHSITL,Z[CI‘;ICTBI/IHHELHBGKTOpaMI/I;

e pemiarth 3a7add Ha JI0KA3aTelIbCTBO MAaTEMATHYCCKUX OTHOIICHWH W HaXOXKICHUE
TCOMCTPHUICCKUX BCJINYNH, MMPpUMCHAA HN3BECCTHLIC METOABbI npu pPCeIICHUH
MaTeMaTHYECKUX 3a]1a4 MOBBIIICHHOTO U BEICOKOTO YPOBHSI CIIOXKHOCTH;

® TPUMEHSTH MPOCTEHIINE MPOTrPaAMMHBIC CPEJICTBA M AJIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI MPU PEUICHUH CTEPEOMETPUUECKUX 3a/1ay;

® U3BJIEKaTh, TPEOOPA30BHIBATh H HHTEPIIPETUPOBATh HH(POPMAIIHIO O TPOCTPAHCTBEHHBIX
reOMETPHUECKIX (PUTYpax, IPEACTABICHHYIO Ha YePTeXax M PHCYHKAX;

® [PUMEHSATH MOTYYCHHBIC 3HAHMS HA TPAKTUKE: CPABHUBATH U aHAIIM3UPOBATH PeallbHbIC
CUTyallnW, TPUMEHSATh W3YYCHHBIC TIOHATHUS B TMPOIECCEe TOMCKA PEIICHHS
MaTeMaTHYecKu C(HOPMYIHMPOBAHHOM MPOOIEMBI, MOAETHPOBATH PEabHBIC CUTYAIHH
Ha S3bIKE TEOMETPUH, KCCICI0BATh IMOCTPOCHHBIE MOJEIU C HCIOJIb30BAaHHEM
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reoMEeTPUYECKUX OHATUH U TEOpEM, alllapara aare0psl, pemaTh MpakTHYeCKUe 3a1a4H,
CBSI3aHHBIE C HAXOX/IEHUEM T€OMETPUUECKUX BEJINYMH;

® UMETh MPEeCTaBIEHUS 00 OCHOBHBIX dTaNax pa3BUTHS FT€OMETPHH KaK COCTaBHOW 4acTU
(GbyH1aMeHTa pa3BUTHS TEXHOJIOTHH.

K xonmy 11 kjaacca o0ydaromuiicss HAyIUTCS

e CBOOOJHO OMEPUPOBATH MOHATHIMHU, CBI3aHHBIMH C [UIUHAPUICCKON, KOHUYECKON U
chepruyecKoii MOBEPXHOCTIMHU, O0BSICHATH CIIOCOOBI MOTYYECHHUS,

® ONCpPUPOBATH IMOHITHIMH, CBS3aHHBIMU C TEJaMH BPAICHUS: IMIMHIPOM, KOHYCOM,
cdepoii u mapom;

® pacrio3HaBaTh Teja BpamieHus (IWIMHAP, KOHYC, cdepa U 1map) U 00BICHATH CITOCOObI
TIOJTyYEHUSI TEJl BPAILICHUS;

e iaccupuIUpPOBaTh B3AUMHOE PACIOJI0KEHUE CPephl U MIIOCKOCTH;

® BBIYHCIATH BEJIMYMHBI 3JIEMEHTOB MHOIOIPAHHUKOB U Tl BpauleHHs, OO0BEMBI U
IJIOMIAIA TIOBEPXHOCTEH MHOTOTPAHHHUKOB W TEJ BPAIICHHS, T€OMETPHUECKHUX Tell C
puMeHeHneM hopMyIL;

e CBOOOJHO ONEPUPOBATH MOHSATUSMU, CBSI3AHHBIMU C KOMOWHAIMSIMEA TEJl BPAIICHUS H
MHOTOTPaHHHKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cepy M OMHCAHHBIN OKONO cdepsl,
cdepa, BIIMcaHHAS B MHOTOI'PaHHUK WJIH TEJIO BPAIICHHS;

® BBIYKCIATH COOTHOIICHHS MEXKIY IJIOMIQISIMH IMOBEPXHOCTEH U 00BEMaMU TOTO0HBIX
Te;

e m300pakaTh W3y4aeMmble (UTYpHI, BBITONHATH (BBIHOCHBIE) IUIOCKHE YCPTEKU W3
PUCYHKOB IPOCTBIX 00BEMHBIX GUTYP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS Tell
BpaIllCHUS;

® U3BJICKATh, HHTEPIIPETUPOBATH U MPEOOPA30BHIBATH MH(DOPMAITHIO O TPOCTPAHCTBEHHBIX
reoMeTpUUYeCcKuX (pUrypax, mpeacTaBIeHHYIO Ha YePTEKaxX U PUCYHKAX;

e CBOOOJHO ONMEPUPOBATH TTOHIATHEM BEKTOP B ITPOCTPAHCTBE;

®  BBINIOJHATHONICPAIIMIHAIBEKTOPAMH,

® 3a/1aBaTh IUVIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

e pemath TEOMETPUYECKHE 3aJadd Ha BBIYHCICHHE VYIJIOB MEXIY TMPSIMBIMH U
IJIOCKOCTSIMHM, BBIYHMCIICHHE PACCTOSHUM OT TOYKH JI0 IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPANHATHOIO METO/A MPH PEIICHUH;

e CcBOOOJIHO OMEPUPOBATH MOHSATUSMU, CBI3aHHBIMHU C JIBH)KEHHUEM B POCTPAHCTBE, 3HATH
CBOMCTBA ABUKCHUM;

® BBINOJHATH M300paXEHHUS MHOTOI'PAHHUKOB W TeJI BpalleHUs MpU MHapauieIbHOM
MepeHoce, MEHTPAITBHON CUMMETPUH, 3ePKATBHON CHUMMETPHUH, MPU MOBOPOTE BOKPYT
MPSIMOMA, peoOpa3oBaHus MTOT00HS;

® CTPOUTH CEUCHHUS MHOTOI'PAHHUKOB M TEJI BPAIICHUS: CEUCHUS NUINH/PA (MTapajuIeIbHO
Y TIEPIICHIUKYIISIPHO OCH), CEYeHHsI KOHYca (MapasuiebHbIe OCHOBAHUIO U MPOXOAIINE
yepes BEpIINHY), CEUCHHUSI 11apa;

® HCIIOJIb30BaTh METOJBl TOCTPOCHUS CCUCHUH: METOH CJIEIOB, METOA BHYTPEHHETO
MIPOEKTUPOBAHHUS, METO/] IEPEHOCA CEKYIIEeH MIOCKOCTH;

®  JIOKa3bIBATBI€OMETPUICCKUCYTBEPIKICHUS;
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IPUMEHATh TeOMETpUUYEeCKHe (DaKThl sl PELIEHUs CTEepeOMEeTPUYECKUX 3ajad,
MPENIONATraloINX HECKOJIBKO I1aroB peleHus], €ClIM YCIOBUS MPUMEHEHUS 3aJlaHbl B
SIBHOW U HesIBHOU (hopMme;

pemarh 3aJayd Ha JOKa3aTelbCTBO MAaTEeMaTHYECKUX OTHOUIEHHM M HaXOXKICHHE
IeOMETPUUECKUX BEJINYHH;

IMPUMEHSATH POrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE CUCTEMBI IIPU
pELIEHNN CTEPEOMETPUUECKHX 3a/1aY;

IPUMEHSATh TOJNyYCHHbIE 3HAHUS Ha MpaAKTHKE: CpPaBHMBATh, AaHAJIU3UPOBATH U
OLICHMBATh pealIbHbIE CUTYAIlUH, IPUMEHSATh U3YUEHHBIE ITOHITHS, TEOPEMBI, CBONCTBA
B IIpolecce IOMCKAa PEHICHHs MaTeMaTH4eCcKu CGHOPMYIHPOBAHHONW MPOOIEMBI,
MOJIETUPOBAaTh PeabHbIE CUTYAllUU Ha SI3bIKE T€OMETPHUH, UCCIIEI0BATh IOCTPOCHHBIE
MOJIENT C UCIIOJNIBb30BAHUEM T'€OMETPUYECKUX MOHATUH U TeopeM, ammapaTa ajareOpsl,
pelaTh NpaKTUYECKUE 3ajauH, CBSI3aHHbIE C HAXOXKIEHUEM F€OMETPUUECKUX BEIHYHNH;
MMETh NMpeACTaBICHUS 00 OCHOBHBIX ATanax pa3BUTHs FT€OMETPUH KaK COCTABHOW 4acTU
byHaamMeHTa pa3BUTHSI TEXHOIOTHIA.
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10 KJIACC
KoauuecTBo yacos DJIeKTPOHHbIE
Jr:;-)n HaumeHoBaHue pa3iesioB M TeM MPOTrPaMMBbl Beero Kontpoabnbie | IlpakTuueckue | (UMppoBbIe)
paboThl padoThl o0pa3oBaTe/IbHbIE
pecypchl
IToBTopenue. [Imannmerpus 4
2 BBenenue B cTepeoMeTpuio 13 1
B3aumHoe pacnonoxeHue npsmMbix B
3 npoctpaHcTBe. [lapaieTbHOCTh IPSIMBIX U 19 1
IUIOCKOCTEH B IPOCTPAHCTBE
4 [TeprieHANMKYISAPHOCTH MPSAMBIX U IIJIOCKOCTEN B 24 1
IIPOCTPAHCTBE
VYTrIbl U paccTOSHUS 14
MHororpaHHUKH 10 1
BexTops! B mpocTpaHcTBE 13 1
3 HOBTOPCHI/IG, 00001IeHNe U CHCTEMAaTH3alUs 5 1
3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0

[JOKYMEHT MOAMUCAH 3SIEKTPOHHOW MOAMNMCHIO
«CpepHsasa O6weobpasoBaTtenbHas LLkona N22» r.Cumcpeponons, MBOY,

KyxHuHa Bepa AnekcaHapoBHa
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11 KJIACC
KosauuyecTBo yacos DJIEeKTPOHHbBIE
Ne n/m Hauvenosamuue pasieron u rem Kontpoabnbie | IpakTudeckne | (un(ppoBbIe)
TPOTPaMMbI Bceero paGoThI padoThLI oOpa3oBaTe/ibHbIE
pecypchl
1 [ToBTOpEHUE, 0606H_ICH%C u 7 1
CUCTEMAaTH3aINS 3HAHUIA
5 IToBTOpenue. Koopunatsl u 15
BEKTOPHI B TIPOCTPAHCTBE
3 AHanuTuyeckas reoMeTpus 8 1
4 Tena BpamieHus 34 2
5 O6BEM MHOrOrpaHHUKA 11 1
6 [Tnormmamm MOBEpXHOCTH B 00bEMBI 3 1
KPYIJIBIX TEJ
7 JIBrKeHMs 4
g [ToBTOpEHUE, 0606HIeHIiIe u 15 1
CUCTEeMAaTH3alNs 3HAHUIA
OBIIEE KOJIMYECTBO YACOB I1O0 102 7 0
I[MPOT'PAMME

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOW NOAMNUCHIO

«CpepHsasa O6weobpasoBaTtenbHas LLkona N22» r.Cumcpeponons, MBOY, 22.10.26 09:40 (MSK)
KyxHuHa Bepa AnekcaHapoBHa

Onepatop 340 000 "KomnaHus "TeHzop" —

MpocTras noanucb




14

IPOBEPSIEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIBHOM ITPOT' PAMMBI

10 KJIACC
Koa npo- .
IIpoBepsiemble npeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI
BepsEMOro 00pa3oBaTe/IbHOM MPOrpaMMBbI CpeHero 0o1mero 00pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, MPSAMas, ITOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX TPU PEIICHUH
' reOMETPUYECKHX 3314
73 OnepupoBaTh MOHATHUAMH: APALIEIBHOCTD U MEPIEHIUKYISIPHOCTD MPSMBIX U
' IUIOCKOCTEN
74 Knaccugunupopars B3auMHOE pacrionoKeHue NPsIMbIX U IUNIOCKOCTEN B
' IPOCTPAHCTBE
OnepupoBarh MOHATUSAMHE: IBYTPAHHBIN YrOJ, TPaHH JBYIPAHHOTO yIiia, pedpo
7.5 JBYT'PAHHOI'O yTJla, IMHEWHBIN YTroJl IBYIPAHHOIO YIJla, FpajycHas Mepa
JIBYIPAaHHOI'O yriia
76 OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BBITYKIIBIA U HEBBITYKIIbIH
' MHOT'OI'paHHHK, SJIEMEHTHI MHOTOTPaHHUKA, TPABHIILHBI MHOTOTPAaHHUK
77 PacmiozHaBaTh OCHOBHBIE BH/IbI MHOTOTPaHHUKOB (ITUPaMU/Ia, pU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccuguimpoBars MHOTOrpaHHUKH, BBIOMPasi OCHOBAHUS IS KJIacCU(pUKauu
7.8 (BBIYKJIbIE M HEBBITYKJIbIE MHOTOIPaHHUKH, TPaBUJIbHbIE MHOT OTDAHHUKH,
IpSIMbIE ¥ HAKIIOHHBIEC TIPU3MBI, TApaJIJIeIICTTHITC b )
7.9 OnepupoBarh MOHATHSIMHE: CEKYIIAs INIOCKOCTh, CEYEHHE MHOTOT'PaHHUKOB
210 OOBSACHATH MPUHIUTIBI IOCTPOCHUS CEYCHUH MHOTOT'PAHHHKOB, HCIIONB3YsI METO
' CIIe/I0B
CTpouThb ceueHus: MHOTOTPAaHHUKOB METOJIOM CJIEIOB, BBIIOIHATH (BBIHOCHBIE)
7.11 TUIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX O0BEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHH3Y
Pemrate 3aaun Ha HaX O IEHUE TEOMETPHUECKUX BEITMYMH 110 00pa3am Win
ITOPUTMaM, IPUMEHSS H3BECTHBIC aHATUTHYECKHE METObI PH PEILICHUH
7.12 CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a]1a4 Ha BHIYMCIIEHUE PACCTOSIHUNA MEX Y ABYMS

TOYKaMH, OT TOYKH T0 HpHMOI\/II, OT TOYKHU OO IIJIOCKOCTHU, MEXKIY
CKpCHINBAOIHUMUCA ITPAMBIMU

Onepatop 340 000 "KomnaHus "TeHsop"
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Pematn 3a/ladd Ha HAXO0XXJACHHUC I'COMCTPHIYCCKUX BCIIMYMUH I10 06pa3uaM nin
AJIropuTMam, MpuMEHsA U3BCCTHBIC AHATTUTUYCCKUC METOABI ITPHU PECIICHUN

7.13 CTaHJAPTHBIX MATEMAaTHUYECKUX 33J1a4 Ha BHIYMCIICHUE YIIIOB MEXIY
CKPELIMBAIOIUMUCS MIPSIMBIMU, MEKIY MPAMON U IMIIOCKOCTBIO, MEXTY
TUTOCKOCTSIMH, IBYTPAaHHBIX YTJIOB
Bbraucinate 00bEMBI U IIOMIAIN TTOBEPXHOCTEH MHOTOIPaHHUKOB (TIpU3Ma,
7.14 nUpamMuia) ¢ IpUMEHEHUEM (pOpMYJI, BBIYUCIATh COOTHOLICHUS MEXITY
IUIOIA/IIMU TIOBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOI'OI'PaHHUKOB
715 OnepupoBaTh NOHATUSAMH: CAMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh
' CUMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUHU (PHUTYPHI
W3Bnekath, mpeoOpa3oBbIBATH M HHTEPIIPETUPOBATH HH(OPMALIHIO O
7.16 IPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (DUTYpaxX, MPEICTABICHHYIO Ha YePTEkKaxX U
pPHCYHKax
[TpumeHsTh reomeTpuueckue (GaxThl Ui PeLICHUs CTEPEOMETPUUECKUX 3a/1ad,
7.17 MIPEITOIar AI0IINX HECKOIBKO MIar0B PEIICHHUS, €CIIM YCIIOBHSI IPUMEHEHHS 3a/IaHbI
B SIBHOU opme
718 IIpuMeHATH pocTeNIIne MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-
' KOMMYHHKAIIMOHHbIE CUCTEMBI IIPH PEILICHUH CTEPEOMETPUUECKUX 3a]1au
719 [TpuBOANTE MPUMEPHI MATEMAaTHUECKUX 3aKOHOMEPHOCTEHN B IPUPOJIE U KHU3HH,
' pacrio3HaBaTh MPOSBJICHNE 3aKOHOB T€OMETPUHU B MICKYCCTBE
[TpuMeHSTH MOTydeHHbIC 3HaHUS Ha MTPAKTHUKE: aHATTU3UPOBATh PeabHbIC
CUTYallU! ¥ IPUMEHSATh U3yUCHHBIEC TIOHSATHS B MTPOIECCE TTOMCKA PEIICHUS
790 MaTeMaTH4ecKu c(hopMyIMpOBaHHOMN MPOOIEMBI, MOJEIUPOBATh PeaIbHbIE
' CUTYallU Ha s3bIKE TE€OMETPUH, HCCIIEIOBAThH IIOCTPOCHHBIE MOJICITH C
UCIIOJIb30BaHHEM T'€OMETPHUECKUX MOHATUH U TeOpeM, amrmapara anreOpbl, pemarb
NPAaKTUYECKUE 3a1a41, CB3aHHBIE C HAX0XKJICHUEM I'€OMETPUUECKIX BEIUYHH
11 KJIACC
Koa npo- .
IIpoBepsiemble npeAMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOI
SERHEMOTD o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o0mero o0pa3oBaHust
pe3yabTarta
6 ['eomerpus
OnepupoBarh NOHATUSAME: [WIMHIPUYECKAsi TOBEPXHOCTh, 00Opa3yrolye
6.1 LWINHAPUYECKONW OBEPXHOCTH, LIMJIMHJP, KOHUYECKasi IOBEPXHOCTh, 00pa3yrolue
KOHUYECKOH TTOBEPXHOCTH, KOHYC, chepruecKasi TIOBEPXHOCTh
6.2 PacnioznaBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U map)
6.3 OOBSACHATH CIIOCOOBI TOYYCHHUS TEJT BPALICHUS
6.4 KnaccuduimpoBaTh B3auMHOE pacrnoioxkeHue chepbl U MI0CKOCTH

ANO-000-"K.

N T n
ORePaToOpoao oo KOMtaHA—TEH30P
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OnepupoBarh NOHATHAMMU: IIAPOBON CETMEHT, OCHOBAHHUE CETMEHTA, BBICOTA
6.5 CErMEHTA, MapOBOM CIIOH, OCHOBAHKE ILIAPOBOIO CJIOS, BHICOTA ILIAPOBOIO CJIOS,
LIapOBOM CEKTOP

6.6 Breraucnsate 00bEMBI U ILTOMA M TOBEPXHOCTEH TEN BPAIICHHS], TEOMETPUUECKUX

TeN ¢ mMpuMeHeHueM GhopMyI

OnepupoBarh MOHATHIMH: MHOTOI'PaHHUK, BIIMCAHHBIN B c(epy U ONMUCAHHBIN

6.7
okoio cdepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK WJIA TEJI0 BPAIICHUS

6.8 BBIYucisiTe COOTHOMICHHST MEX Ty TUIOIIAISIMU TTIOBEPXHOCTEN 1 00BEMaMu

HOIOOHBIX TET

N300paxkaTh n3ydaembie GUTyphl OT PYKH U C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB

6.9

BreimoaHsaTs (BLIHOCHBIC) IJIOCKHEC YCPTECIKU U3 PUCYHKOB ITPOCTBIX 00BEMHBIX

6.10
¢buryp: BUI cBepxy, COOKY, CHU3Y; CTPOUThH CEUEHHUS TEJl BpaIlCHUS

W3Bnekatb, HHTEPIPETUPOBATH U TPE0OPa30BbIBATH HHPOPMALIHIO O
6.11 IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpPaAX, MPEACTABICHHYIO HAa YepPTeKaxX U
pUCYHKaX

[TpumeHsTh reomMeTprueckue (akThl Ui PEIICHUS CTEPEOMETPUUYCCKIX 3a/1a4,
6.12 MpEaNoararolinX HECKOJIBKO IIaroB PELICHUs, €CIIM YCIOBUS IIPUMEHEHNUS 3a1aHbI
B SIBHOU (opme

6.13 OnepupoBatrh OHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14 BrimonaaTs I[GIZCTBHH CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U YMHOXKCHH A
' BCEKTOpa Ha 4YUCJIO, O6T>${CH$ITB, KaKUMH CBOMCTBaMU OHH O6J'IaI[aIOT

6.15 [TpuMeHsTh paBUIIO Napalieenunea Mpu CI0KEHUH BEKTOPOB

OHepI/IpOBaTB MOHATHUAMMU : ICKAPTOBLI KOOPJAWHATHI B ITPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPA, paB€CHCTBO BEKTOPOB, KOOPAWHATLI BEKTOpA, YIOJI MCKAY
BCKTOpaMHU, CKAJIAPHOC ITPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHLIC 1 KOMILJIAHAPHBIC

6.16

BCKTOPbI

HaxoauTs cymMMy BEKTOPOB U IPOM3BEIEHUE BEKTOPA HA YNCIIO, YTOJ MEXKIY
6.17 BEKTOpPaMH, CKAIIPHOE MPOU3BEICHNE, PACKIIAbIBATh BEKTOP 110 JABYM
HEKOJUIMHEAPHBIM BEKTOpaM

6.18 3aaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOI CUCTEME KOOPAUHAT

6.19 Pemate HpOCTCfII.HHG reOMCTPHUICCKUC 3a1a4r Ha TPUMCHCHUEC BEKTOPHO-
' KOOPpAWMHATHOI'O MCTO1a

Pemath 3a1a4n Ha OKa3aTENbCTBO MATEMAaTHYECKUX OTHOIICHUN M HAXOXK/ICHHE
6.20 TeOMETPUYECKUX BEIMYHMH 110 00pa3aM WK aIrOpUTMaM, IPUMEHSST N3BECTHBIE
METO/IbI IPH PELICHUH CTaHIAPTHBIX MATEeMaTHYCCKHUX 3324

IIpuMeHATH IpocTeNIINe MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIICHNUN CTEPEOMETPUUECKUX 3a7a4

6.21

JIOKYMEHT MOZAMUCAH SAEKTPOHHOM NOANUCHIO
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HpI/IBOI[I/ITb IpUMEPBLI MATEMATHUICCKUX SaKOHOMepHOCTCﬁ B IIPHUPOJC U )XKU3HU,

6.2 pacrno3HaBaTh MPOSBIIEHUE 3aKOHOB T'€OMETPUH B HCKYCCTBE
[TpuMeHsTH MoNydeHHbIE 3HAHUSI HAa TPaKTHKE: aHAJIM3UPOBATh pealibHbIE
CUTYallMu U IPUMEHATh U3yUYEHHBIE IOHATHS B IIPOLIECCE MIOUCKA PEILICHUS
6.23 MaTeMaTu4ecku chOpMyIUPOBAHHON MPOOIEMBI, MOJIETHPOBATh pEaTbHBIC

CUTYallMM Ha SI3bIKE TEOMETPUH, UCCIIEN0BATH IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHHEM T'€OMETPHUECKUX MOHATHH U TeopeM, armapara ajareopsl, perarhb
MIPAKTUYECKUE 3a/1a4U, CBA3AHHBIC C HAXO0KIECHUEM I'€OMETPUUECKUX BEIIMUYNH

Onepatop 340 000 "KomnaHus "TeHsop"
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INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

7

I'eomerpus

7.1

OcHOBHBIE MOHATHUS cTepeoMeTpur. Touka, mpsimasi, JI0CKOCTh, MpocTpaHcTBO. [loHATHE
00 aKCHOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUHU U CIIC/ICTBHS
U3 HUX

7.2

B3anMHoe pacnonokeHue NpsIMbIX B MPOCTPAHCTBE: MIEPECEKAIOIINECS, TapalIeTIbHbIE U
CKpeluBaroluecs npsmele. [lapaniaenbHOCTh NPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:!
HapajuleJIbHbIE IPSIMbIE B IPOCTPAHCTBE, MAPAILIEIbHOCTD TPEX NMPAMBIX, NapaIEIbHOCTh
MPSIMOM U TNIOCKOCTH. Y TJILICCOHANPABIEHHBIMU CTOPOHAMHU, YT OJI MKy NPSAMBIMU B
npocTtpancTie. [lapamnenbHOCTh MIOCKOCTEN : apalieIbHbIE IIIOCKOCTH, CBOMCTBA
napajieNbHbIX mockoctei. [IpocTeiinie mpocTpaHCTBeHHbIE (PUTYPHI HA TNIOCKOCTHU
TeTpas’p, KyO, napasuienenurne, IToCTPOSHUE ceueHU

7.3

IlepneHIMKYIAPHOCTD MPSIMOMN U IUIOCKOCTH: NIEPIIEHAUKYIISIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, NPSIMBIE MMApaJUICIbHbIE U NEPIEHANKYJISIPHBIE K IUIOCKOCTH, TPU3HAK
MEPIEHIUKYIIAPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NPSAMOU IEPIEHAUKYIISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXKAY IPSIMOM U IUIOCKOCTBIO, IBYTPaHHBIN
YroJ1, IMHEWHBIN YroJl IBYTPaHHOrO yria. llepnenauKkyisp u HakIIOHHBIE: pacCTOSTHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSMOM 10 TUIOCKOCTH, TPOESKIHS (PUTypHI HA
IUI0CKOCTb. [lepneHInKyIsIpHOCTD IIIOCKOCTEN: MPU3HAK IEPIEHAUKYIAPHOCTH IBYX
mwrockocrei. Teopema o TpEX nmepneHIuKyspax

7.4

[ToHsATHE MHOTOIpaHHKKA, OCHOBHBIE YJIEMEHTHI MHOI'OIPDAHHHUKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOI'OTPAaHHUKH, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yronsHas npusma,
I'paHU ¥ OCHOBAHUS MPU3MBIL, IIpsiMasi U HAKJIOHHAsl IPU3MBbI, OOKOBas U MOJIHAS
ITOBEPXHOCTh IIpU3MBI. llapamnenenunen, npsAMOyroibHBIN MMapauIeIenuIe] U ero
cBoiicTBa. [lupamupa: N-yroiapHas mUpaMuia, TPaHU U OCHOBAHUE MUPAMUIbL, OOKOBas U
IIOJIHAs TIOBEPXHOCTh MUPAMUBI, IPABUJIbHAS M YCEUEHHAS TUpaMua. DJIEMEHTBI
IIpU3MBI U TupamMusl. [IpaBuIbHbIE MHOTOTPAaHHUKU: IIOHATHE ITPABHIIBHOTO
MHOI'OI'PAHHMKA, IIPABUJIbHAS [IPU3MA U IIPAaBUJIbHAS TUPAaMUJA, IPABUIIbHAS TPEYTrOJIbHAs
nUpaMu/ia v MpaBWIbHBINA TeTpasp, kyO. [IpeacraBinenue o npaBUIbHBIX
MHOTOTpaHHHMKAX: OKTa’Jip, 10JIeKa3Ip U uKocadipyrue CedeHus MpU3Mbl U IUPaMU/IbI

7.5

CuMMeTpust B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO TOYKHU, IPAMOH, MJIOCKOCTH.
DneMeHThl CHMMETPHUH B IMpaMUax, MapajiesenuIeax, IpaBUiIbHbIX MHOIOIPaHHUKAX

7.6

Brruucrienue 31eMeHTOB MHOTOTPaHHUKOB: p&€0pa, 1uaroHasiu, yrisl. [Inomans 60koBoit
MTOBEPXHOCTHU U MOJIHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IUIOLIab OCHOBAHMI, TE€OpEMa O
OOKOBOM MTOBEPXHOCTHU MPsAMOH TTpu3Mbl. [Lnommans 60KOBOI MOBEPXHOCTH M TTIOBEPXHOCTH

Onepatop 340 000 "KomnaHus "TeHsop"
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NPaBWILHON NMUPaMHJIBI, TEOpEMa O IUIOMAAN yceu€HHoM nupamupl. [lonstue 06
00béMe. OObEM MUpaMU/Ibl, TPU3MBI

[Tono6HubIe Tena B npocTpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAIIMU TTIOBEPXHOCTEH,

7.7 .
00bEMaMu MOTOOHBIX TEI
11 KIIACC
Kox | IIposepsieMblii 3J1eMEHT COACPKAHMS
6 I'eomerpust
Hunuuapuyeckas MOBEPXHOCTh, 00pa3yoIIne WINHIPUUECKON TOBEPXHOCTH, OCh
6.1 HWIMHAPUYECKOH moBepxHocTU. L{unuuap: ocHoBaHUs 1 OOKOBast MOBEPXHOCTb,
oOpa3yromas 1 oCh, TUIOIIa b OOKOBOM U TTOJHON TOBEPXHOCTH
Konunueckast moBepxHocTb, 00pa3yroiine KOHH4eCKOM MOBEPXHOCTH, OCh U BEpILIMHA
6.2 KOHWYeCKoH noBepxHocTH. KOHyC: OCHOBaHUE M BepLIMHA, 00pa3yromas U OCh, IUIOMAIb
' OOKOBOH U MOJTHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIiye U BbICOTa, OCHOBAHMS
1 OOKOBasi MOBEPXHOCTh
6.3 Cdepa u map: ueHTp, paauyc, IMamerTp, IIomas NoBepXHOCTH ceprl. Bzaumuoe
pacrionoxkenue cepbl U INIOCKOCTH, KacaTelbHasl MIIOCKOCTh K cdepe, MmIomaas ceps
6.4 | M3oOpaxxeHue Ten BpalleHUs HA IJIOCKOCTH. Pa3BépTKa MIIMHpA U KOHYCa
6.5 KomOuHanmu Ten BpalieHus 1 MHOTOIPaHHUKOB. MHOTOrpaHHUK, OMMCAHHBIA OKOJIO
' cdepsl, cepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIIH TEJIO BPALICHUS
[Tonsitue 06 00BEMe. OcHOBHBIE CBOIICTBA 00bEMOB Tell. Teopema 06 00bEMeE
6.6 MPSIMOYTOJIBHOT'O TTapajuiesienuiiena u cieactsus u3 He€. O0bEM NMIMHIIpa, KOHYCA.
O06BEéM mapa u rwiomazab chepol
6.7 [TonoGuble Tena B mpocTpancTBe. COOTHOIIEHHUS MEX/TY IJIOMIA IIMH ITOBEPXHOCTEH,
' 00BEMaMU ITOTOOHBIX TET
6.8 CeueHus nuIuHApa (MapaieabHo U MEePIEeHIUKYISIPHO OCH), CEUEeHUs KOHYyca
' (mapaenbHOe OCHOBAHMIO U MPOXOJIAIIEE Yepe3 BEPIINHY), CEUESHUS 11apa
Bekrtop Ha mimockocTy U B ipocTpaHcTBe. CII0KEHUE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHUE
6.9 BEKTOpa Ha 4uci0. PaznoxkeHue BeKTopa 1o Tp€M HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
' napajuienenunena. Pemenue 3agay, CBS3aHHBIX C IPUMEHEHUEM NIPABUJI IEHCTBUI C
BEKTOpaMu
[IpssMoyrospHas cucrema KOOpauHaT B IpocTpaHcTBe. KoopauHaTsl BEKTOpa.
6.10 [Ipocretimue 3a1a4u B KOOpJIMHATAX. YTOJI MEXy BekTopamu. CKaJsipHOE TPOU3BEICHUE
' BEKTOPOB. Brruncienue yrioB Mexay NpsMbIMU U T1ockocTamu. KoopannaTtHo-
BEKTOPHBIM METOJI IPU PELICHUU T€OMETPUYECKUX 3aa4
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ITPOBEPSEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM IMPOT'PAMMBI CPEJHEI'O
OBHIEI'O OBPA3OBAHUA

Koa nipo-
P IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJbTATaM OCBOCHMSI
BepsAEeMOro

OCHOBHOI1 00pa3oBaTeJIbHOM POrPaMMBbI cpe/iHero 001ero 00pa3oBaHus
TpeOOBaHUSA

Branenue meTogamMu 10Ka3aTenbCTB, AITOPUTMAMHU PELICHUS 3a/1a4; YMEHUE
(bopMynupOBaTH U ONEPUPOBATH MOHATUSAMU: ONpPEACIIEHUE, aKCUOMa, TEOPEMa,
CJIEZICTBUE, CBOICTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCHIILHBIE ()OPMYIIUPOBKH;
MPUMEHSTh UX; yMEHHE POpMyIUPOBaTh 00pPATHOE U MPOTUBOIOJIOKHOE
YTBEPXJACHUE, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPDI, UCIIOJIB30BaTh METO/1
MaTeMaTHYECKON MHYKIUH; IPOBOIUTH 10Ka3aTeIbHbIE PACCYKIECHUS IPU

1 pELIeHUH 3a]a4, OLEHUBATh JIOTHUECKYIO PABUIIBHOCTh PACCYKJICHUW; YMEHUE
OIEePUPOBAThH MOHATUSAMU: MHOKECTBO, ITOJIMHOXKECTBO, OIEpaIH HaJl
MHOKECTBAMH; YMEHHUE UCIO0Ib30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar ajs
OMMCaHUs PEATbHBIX MPOLECCOB U SIBJICHUW U MPU PELLIECHUH 3a/1a4, B TOM YUCIE
U3 JPYTUX y4eOHBIX IPEIMETOB; YMEHHUE ONEPUPOBATh MOHATUSAMU: Tpad,
CBSI3HBIN rpad, IepeBo, UK, Tpad Ha INIOCKOCTH; YMEHHE 337aBaTh M ONHUCHIBAThH
rpadbl pa3TUYHBIME CTIOCO0AMU; UCTIOIB30BaTh rpadbl MPH PEIICHUN 3a1a4

YMeHune onepupoBaTh NOHATUAMU: HATYPAIBHOE YUCIIO, LIEI0€ YHUCIIO, CTENEHD C
L[EJIBIM IT0KA3aTeNIEM, KOPEHb HATYPAJIBHON CTENIEHHU, CTENEHb C PAllMOHAIIbHBIM
MOKa3aTeseM, CTENeHb C ACHCTBUTENbHBIM ITOKa3aTeseM, JorapudM Jucia, CHHYyC,
KOCHUHYC M TAHT€HC MTPOU3BOJIBHOIO YHCIIA, OCTATOK 110 MOIYJIIO, PALIMOHATIBHOE
YK CII0, UPPALMOHAIIBHOE YMCIIO, MHOKECTBA HATYPAaJIbHBIX, LENbIX,
palOHAIbHbIX, JEUCTBUTEIBHBIX YUCEN;, YMEHUE UCIOIb30BATh PU3HAKI
JENIMMOCTH, HAUMEHBIINUN OOIIHI IeNUTeNh U HAaMMEHbIIee 0011ee KpaTHoOE,
anroput™ EBKIMIA NpY pelIEHUH 3a4a4; 3HAKOMCTBO C Pa3JIMYHBIMU
MO3ULIMOHHBIMH CUCTEMAMU CUUCIIEHUS; YMEHHE BBIIIOJIHATH BBIUMCIIEHNE

2 3HAYEHUH U MPeoOpa30BaHuUs BHIPAXKEHH CO CTETIEHIMHU U JIorapupmamu,
npeodpazoBaHus ApOOHO-pallMOHATIBHBIX BRIPAXKEHUI; YMEHHE ONIEpUPOBAThH
MOHATHSMMU: TTOCTIEI0BATEIbHOCTD, apu(METHYECKas! POTPECCHs,
reoMeTpUYecKasl mporpeccusi, 0eCKOHEUHO YOBIBAOIIas FreOMeTpUYecKas
IIPOrPECCHs]; YMEHHE 3aaBaTh ITOCIIEI0BATEIBHOCTH, B TOM YUCJIE C [IOMOLIBIO
PEKYpPEHTHBIX (POPMYIT; YMEHHE ONEPUPOBATH MOHATHIMU: KOMIIJIEKCHOE YUCIIO,
CONpPsKEHHBIE KOMILJIEKCHBIE YK CIIA, MOAYJIb U apTYMEHT KOMILJIEKCHOI'O YUCIa,
(dopMma 3anuCcH KOMIIEKCHBIX YHces (TeOMETpHUecKasi, TPUTOHOMETpUYECKas 1
anreOpanveckas); yMETb IPOU3BOIUThH apU(PMETHUECKUE TEHCTBUS C

KOMIIJICKCHBIMU YUCJIaMU; IPUBOAXUTDH ITPHUMCPHLI UCITOJIb30BAHUA KOMIIJICKCHBIX
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YHCeNl; ONePUPOBATh MOHATUSAMU: MaTpuLia 2X2 u 3X3, onpenenuTenb MaTPUIbL,
T€OMETPUYECKUNA CMBICIT OMPEACITUTEIS

YMeHune onepupoBaTh MOHATHUAMU: PAllHOHAIbHBIE, HPPALIUOHAIIBHEIE,
MOKa3aTeNbHbIe, CTeTIEHHBIE, IOrapU(PMUUECKUE, TPUTOHOMETPUUYECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE OIIEPUPOBATH TOHATUAMMU:
TOXECTBO, TOXKIECTBEHHOE IIPe00pa30BaHNe, YpaBHEHUE, HEPABEHCTBO, CUCTEMA
YPaBHEHUU U HEPABEHCTB, PABHOCWIBHOCTb YPABHEHUN, HEPABEHCTB U CUCTEM;
YMEHUE PEIIaTh YPABHEHUs, HEPABEHCTBA U CUCTEMBI C IIOMOLIBIO Pa3INYHBIX
MIPUEMOB; PEIIaTh YPABHEHUs, HEPABEHCTBA U CHCTEMBI C IAPaMETPOM;
[IPUMEHSATH YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI JJISl PELICHUs MATEMAaTUYECKUX
3ajlay U 3aJ1ad U3 pa3IMyuHbIX 00JacTell HayKU U peaslbHON XKU3HU

VYMeHune onepupoBaTh MOHATUAMU: QYHKIUS, YETHOCTh (DYHKLIUH,
NEPUOTMYHOCTh (PYHKIINHU, OTPAHHYCHHOCTh (DYHKIIMH, MOHOTOHHOCTB ()YHKIIUH,
IKCTpeMyM (QYHKIINH, HanOOJbIlIee U HAaNMEHbIIee 3HaYCHHs PYHKIIUN Ha
IIPOMEXKYTKE, HeIIpepbIBHAS (DYHKIUS, ACUMIOTOTHI I'paduka GyHKIUY, IepBast U
BTOpast MPOU3BOIHAS (PYHKIINHU, TEOMETPHUECKUHN 1 (PU3HUECKHIA CMBICIT
NIPOM3BOJHOM, IEpBOOOpa3Has, ONpeIeIEHHBIN HHTErPall; yMEHUE HAaXOAUTh
acCHUMITOTHI Irpaduka pyHKIMHN; YMEHHUE BBIYUCIATh IPOU3BOIHBIE CYMMBI,
MIPOM3BE/ICHUS, YACTHOTO U KOMITO3UINH (DYHKIIHUIA, HAXOUTH YPaBHEHHE
KacaTeJabHOH K rpaduky QyHKINHU; yMEHHE HAXOIUTh MPOU3BOHBIC
3JIEMEHTapHbBIX QYHKIUNA; yMEHUE UCIONb30BATh POU3BOJHYIO AJIS
uccleToBaHus (QYHKIIHA, HAXOUTh HAaUOOJBIINE M HANMEHBIITUE 3HAYCHHS
GbyHKIMH; CTPOUTH rpadKu MHOTOUJICHOB C HCIIOIb30BAHUEM arrapara
MaTeMaTHYeCKOro aHalIN3a; IPUMEHSITh IPOM3BOIHYIO JUI HAXOXKIACHUS
HAWTYYIIEro PelIeHUs B MPUKIIATHBIX, B TOM YUCIIE COIIMATbHO-9KOHOMHYECKIX U
dbuznUecKuX 3a/1a4ax; HAXOAUTh IJIOMAAN U 00BEMBI (PUTYP C TOMOIIBIO
MHTErpajia; IPUBOAUTH IPUMEPBI MATEMAaTHUECKOT0 MOJIETMPOBAHNUS C TIOMOIIIBIO
JuddepeHINaTbHBIX YPaBHEHUH

YMeHue onepupoBath NOHATUAMU: Fpa@uK GyHKINHU, oOpaTHas PyHKLIMS,
KOMITO3UIUS (PYHKIUH, TUHEeHHAsS QYHKIMS, KBaJpaTu4Has GyHKLU,
paunoHaibHas (YyHKIMS, CTeNeHHas (PYHKIMSI, TPUTOHOMETPHUECKUE (PYHKIUH,
oOpaTHBIE TPUTOHOMETPUYECKUE (PYHKIINH, TOKa3aTeIbHast U JIorapuMuieckas
(byHKIMU; YMEHHE CTPOUTH TPaPUKH U3YYEHHBIX (YHKIUH, BHITIOIHATh
npeoOpa3oBaHus rpaduKoB PYHKIUH, UCIIOIB30BATE TPAPUKH [T U3YUSHUS
MIPOIIECCOB U 3aBUCHUMOCTEH, TIPU PEIICHUH 3a/1a9 U3 JAPYrUX y4eOHBIX MPEIMETOB
¥ 33/1a4 U3 peajbHOM KU3HU; BBIpaXKaTh (POpMylaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU; UCII0JIb30BaTh CBOMCTBA U rpauKu GYHKUUN AT peIeHus
yYpaBHEHHMIA, HEPABEHCTB U 33/1a4 C ITapaMeTpaMu; n300pakaTh Ha KOOPIMHATHOU
TUTOCKOCTH MHOKECTBA PELICHUI ypaBHEHU, HEPABEHCTB U UX CHCTEM
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VYMeHue pemiaTh TEKCTOBBIE 3a/1a41 PA3HBIX THIIOB (B TOM YMCJIE Ha MPOLIEHTHI,
JIOJIM U YacCTH, Ha JABM)KEHUE, padoTy, CTOUMOCTh TOBAPOB U YCIIYT, HAJIOTH,
3a71a4y U3 00JIacTH YIPABICHHS JTMUYHBIMU M CEMEWHBIMU (PUHAHCAMHU);
COCTABJIATh BBIPAKEHUs, YPABHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO
3ajauM, UCCIIE0BATh [10Jy4€HHOE PEIIEHUE U OLEHUBATh [1PAaBI0N0100HOCTh
pEe3yNbTaTOB; YMEHHUE MOJIEIMPOBATH PEabHbIC CUTYAllUH HA A3BIKE MATEMaTHKH,
COCTABJIATh BBIPAKEHU, YPABHEHU S, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO
3a[]a4d, UCCIIEOBATh TOCTPOCHHBIE MOJEIIN C UCIIOIB30BaHUEM aIllIapaTa
anreOpbl, UHTEPIPETHUPOBATH MOTYUESHHBIA PE3YIbTaT

YMeHue oneprupoBaTh MOHATHIMU: CpeiHee apupMETHUECKOEe, MEIHaHa,
HauOoJbIlIee U HAUMEHbIIIee 3HaUeHUs, pa3Max, IUCIepCHsi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0Opa; yMEHHE U3BJIEKAaTh, MHTEPIPETHPOBATH
uH(OPMAIUIO, IPEICTABICHHYIO B Ta0NMIaX, Ha JUarpaMMmax, rpadukax,
OTPAXKAIOIIYIO CBOICTBA peabHbIX MPOLIECCOB U ABJICHUN; IPEACTaBIAThH
MH(OPMAITUIO C TOMOIIBIO TAOJHII U AUArpaMM; UCCIIEI0BATh CTATHCTUICCKUE
JAHHBIE, B TOM YHUCJIE C TPUMEHEHHEM T'paUuecKUX METOJI0B U 3JIEKTPOHHBIX
CpEeACTB; rpaueCcKu KCCIe10BaTh COBMECTHBIE HAOIIOJEHHS C IIOMOIIIBIO
JMarpaMM pacCEeMBAHMS U JINHEWHOW perpeccun

YMeHue onepupoBaTh MOHATHAMU: CIy4alHBIN ONBIT U cly4yaiiHoe coObITHE,
BEPOSITHOCTD CIIy4alfHOI'O COOBITHS; YMEHHUE BBIYUCISATH BEPOSITHOCTD C
UCIOJIb30BaHHEM I'paUueCKUX METOJI0B; IPUMEHATH (POPMYJIBI CIIOKEHUS U
YMHOXEHUS BEpPOSTHOCTEH, POopMyiTy MOIHOM BeposiTHOCTH, popmyny beprysu,
KOMOMHATOpHBIE (haKThl U POPMYIIBI; OIICHUBATH BEPOATHOCTH PEaTbHBIX
COOBITHI; YMEHUE ONEepUPOBATh MOHATUAMU: CIydaiiHas BEJIUYMHA,
pacnpezeneHue BeposiTHOCTEN, MaTEMaTHYECKOE OJKUJIaHUE, TUCTIEPCUs U
CTaHJAPTHOE OTKIOHEHHE CIIy4yaifHON BEIMYMHBI, (QYHKIIMU PACTIPECTICHUS U
IJIOTHOCTU PABHOMEPHOT' O, MIOKA3aTEIBHOTO U HOPMAJIBHOT'O PacIpeIeIICHUN;
YMEHHE HCII0JIb30BaTh CBOMCTBA U3YyUEHHBIX pacIpeieieHU Ul pellieHus 3a/1a4;
3HAKOMCTBO C IOHATHUSMH: 3aKOH OOJIBIIINX YUCEI, METO/IbI BEIOOPOYHBIX
UCCIICIOBaHU; yMEHHUE TPUBOANUTH IPUMEPHI IPOSIBICHUS 3aKOHA OOJIBLINX
qucesl B IPUPOJHBIX U OOILLECTBEHHBIX SIBICHUSAX; YMEHUE ONEPUPOBATh
MOHATHUSAMHU: COUETAHUE, IEPECTAHOBKA, YHCIIO COYETAHUN, YHCIIO IEPECTAHOBOK;
OouHoM HbroTOHA; yMeHHE NPUMEHSATh KOMOUHATOPHbIE (DAKThI U PACCYXKACHUS
JUISL pellieHus 3a]a4; OLICHUBATh BEPOSITHOCTH PEaIbHBIX COOBITHI; COCTABIIATD
BEPOSATHOCTHYIO MOJIEb U UHTEPIPETUPOBATH MOITYUYEHHBIN PE3YIbTAT

YMeHue onepupoBarh NOHATUAMU: TOUKA, NIPsAMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIy4, BEJINUYMHA yIJia, INIOCKUW YTOJ, IBYTPAHHBIA YTOJI, TPEXTPAHHBII
YroJ1, CKpEIIMBAIOIIUECs IPSIMbIE, MapaJlJIeIbHOCTD U MEPIEHAUKYISIPHOCTD
HPSIMBIX U IIJIOCKOCTEH, YroJl MeXAY IPSIMBIMH, YTOJ1 MEKIY IPSIMON U
IIJIOCKOCTBIO, YTOJI MEXKIY MIIOCKOCTSIMHU, PACCTOSHUE OT TOYKH JI0 MJIOCKOCTH,
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paccTosiHuEe MEXAY NMPSIMBIMHU, PACCTOSHUE MEXKAY IJIOCKOCTSIMU; YMEHUE
HCIIOJIb30BaTh MPU PELICHUH 33/1a4 U3y4€HHbIE (DAKTHI U TEOPEMBI INTAHUMETPUU;
YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIEr0 MUPA; CTPOUTH
MaTeMaTHYeCKUE MOJIENIH C IIOMOLIbI0 T€OMETPUYECKUX MOHATHH U BEJIMYMH,
peliaTh CBA3aHHbIE C HUMU IIPAKTHYECKUE 3aJa41

10

YMeHue onepupoBaTh NOHATHAMMU: IJI0WAAb PUTYypbl, 00bEM QUTYPBI,
MHOT'OI'paHHMK, TPABUIIbHBI MHOTOIPaHHUK, CEYeHNE MHOTOTPaHHUKa, KYO,
napauenenurnes, npusmMa, nupammuaa, purypa u NoBepXHOCTh BpallleHus,
LWINHAP, KOHYC, map, cdepa, miomanb chepsl, II0MAb TOBEPXHOCTH
MUPaMU/Ibl, TPU3MBI, KOHYCa, WINHIPA, 00BEM KyOa, IPSIMOYT OJIBHOTO
napansenenunena, TupaMubl, IpU3Mbl, WIKHIPA, KOHYCAa, [1apa, pa3BEPTKa
MTOBEPXHOCTH, CEYEHHS KOHYCa U LIUJINHPA, TapajljiebHbIE OCH WJIK OCHOBAHUIO,
CeueHue I1apa, IIOCKOCTh, Kacarolasics cepsl, HUINHAPA, KOHYCa; yMEHUE
CTPOUTH CEYCHHE MHOT'OI'PaHHMKA, U300pakaTb MHOTOIPaHHUKH, (GUTYpBI 1
MIOBEPXHOCTH BPALLEHUS, UX CEUEHUSI, B TOM UHCIIE C TOMOLIbIO JIEKTPOHHBIX
CpPE/CTB; yMEHUE MPUMEHSTH CBOMCTBA T€OMETPHUUECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMynIHupoBaTh ONPEEICHHS U3y4aeMbIX (QUTyp, BBIABUIaTh FUIIOTE3BI O
CBOMCTBAxX M MpPU3HAKAX F€OMETPUUYECKUX (PUryp, 00OCHOBBIBAThH WU
OIIPOBEPraTh UX; YMEHUE MPOBOJAUTH KIACCUPHUKAIIUIO (GUTYP IO Pa3THUYHBIM
MPU3HAKAM, BBIIOIHITH HEOOXOUMBIE IOMOIHUTENBHbIE TOCTPOCHUS

11

YMeHue onepupoBaTh MOHITUSIMU: IBUKCHHAE B TIPOCTPAHCTBE, MapajlIeIbHbINA
MEePEeHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTBE, TOBOPOT, TPeoOpa3zoBaHne
noo6us, mogo0HbIe PUTYpHI; YMEHUE paclio3HABATH PaBHBIC U MOA00HbBIC
(GUrypsI, B TOM YHUCIIE B IPUPOJIE, UCKYCCTBE, ApXUTEKTYPE; UCIOIB30BATh
TCOMETPUYCCKUE OTHOIICHUS IIPH PEIICHUH 3a1a4; HaXOUTh T€OMETPHUICCKHE
BEJIMYUHEI (JUTMHA, IO, IJI0MaAb, 00BEM) MPU pElISHUH 33134 U3 APYTUX
YU4EOHBIX MPEJAMETOB U U3 PEATBbHON KU3HH; YMCHUE BBIYUCIISTH TEOMETPUICCKUE
BEJTMYHHEI (JUTHHA, YO, II0Mab, 00BEM, IUIOMA s TOBEPXHOCTH ), UCTIONB3YSI
U3Yy4eHHbIe (OPMYITBI U METOBI, B TOM YHCIIE: TUIOMIAh TOBEPXHOCTH
MTUPaMUJIbI, IPU3MBI, KOHYCa, IWINHpPA, TUIomaas chepsl; 00bEM Kyoa,
MPSIMOYTOJILHOTO TIApaJUIeIICIIHITE 1A, ITMPAMHUJIBI, PU3MBI, [IHITUHAPA, KOHYCA,
1apa; yMeHrue HaXOJAUTh OTHOIICHHE 00BEMOB MOJOOHBIX (BUTYD

12

YMeHue onepupoBaTh MOHATUSIMU: PSIMOYTOJIbHAsL CUCTEMAa KOOPAUHAT, BEKTOP,
KOOPAMHATHI TOUYKH, KOOPIMHATHI BEKTOPA, CyMMa BEKTOPOB, TPOU3BEICHUE
BEKTOpA Ha YHCJIO0, PA3JIOKEHHUE BEKTOpa 10 0a3ucy, CKaJIIpHOE ITPOU3BEICHUE,
BEKTOPHOE MPOU3BEACHHE, YT'OJl MEX Y BEKTOPAMU; YMEHUE UCII0JIb30BATh
BEKTOPHBII 1 KOOPIUHATHBIN METO/I ISl pEIICHHS TeOMETPHUYECKHX 33724 U
3a/1a4 APYrux yu4eOHBIX MPEAMETOB

13

VYMenne BI)I6I/IpaTI) HOI[XOI[SIHII/II\/II METO JId pCHICHUSA 3aJa4r; IOHUMAaHUEC

SHAYUMOCTU MAaTECMAaTUKN B U3YUCHUHN IPUPOAHBIX U O6H.[CCTBGHHLIX IponeccCoB 1
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SBJICHUI; yMEHUE PacCllO3HABaTh MPOSBICHUE 3aKOHOB MAaTEMATUKH B UCKYCCTBE,
YMEHUE IPUBOANTH IPUMEPBI MATEMATUYECKUX OTKPBITUH POCCUUCKON U

MHUPOBOM MaTeMaTU4ECKOM HAyK1
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IHHEPEYEHD 2JIEMEHTOB COAEPKAHMUA, ITPOBEPAEMBIX HA EI' I1IO
MATEMATHKE

Kon | IlpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Uuncna v BEIUMCIICHUS

1.1 HaTypaJ'IBHLIe M O CIbIC YHCIIA. HpI/ISHaKI/I JCIIMMOCTH OCIBIX YUCCII

P AllMOHAJIBHBIC YHCJIa. OOBIKHOBEHHBIE U JACCATUYHBIC I[pO6I/I, IMPOUCHTHI,

12 OecKOHEYHbIE TIepuoInYecKue Ipodu

13 Apudmernueckuil KOpeHb HaTypalbHOM cTeneHu. JlefcTBUs ¢ apuPMEeTUYECKUMU
' KOPHSIMU HaTypaJbHON CTEIICHU

14 Crenens ¢ nenslM nokasareneM. CTENneHb ¢ palliOHAIBHBIM [10KA3aTEIEM.
' CBolicTBa cTeneHn

15 CuHyC, KOCUHYC U TaHT'€HC YHUCIOBOI0 apryMeHTa. APKCUHYC, apKKOCHHYC,

APKTAaHTCHC YU CJIOBOI'O apryMCHTa

1.6 Jlorapudm yncna. JlecaTudynble 1 HaTypajIbHbIE JOrapudmbl

JeticTButenbHbIe yncia. ApupMETHIECKHE ONIEPALNH C ICHCTBUTEIbHBIMU
1.7 | yucnamu. [TpuGnnxEHHBIC BEIYUCIICHUS, TPABUIIA OKPYTJICHHUS, IPUKUIKA U OLIEHKA
pe3ynbTaTa BHIYUCICHUN

1.8 [IpeoOpa3zoBaHue BEIpaKCHUI

1.9 KomiuiekcHble unciia

2 VYpaBHEeHHS 1 HEPaBEHCTBA

2.1 [{enbie 1 qpoOHO-paIMOHAIBHBIC YPaBHEHUS

2.2 WppannonansHble ypaBHEHUS

2.3 Tpuronomerpuieckne ypaBHEHHs

24 [TokazaTenbHbIC U JTOrapu(PMUUIECKHIE YPaBHEHUS

2.5 L{enbie 1 qpoOHO-paIlMOHAIBPHBIC HEPABEHCTBA

2.6 HppanronaabHbIe HEPaBEHCTBA

2.7 [TokazaTenbHble U TOorapuMUUECKUe HEPABEHCTBA

2.8 Tpuronomerpudeckue HepaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10 | YpaBHeHus1, HEpAaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu

2.11 | Marpuiia CuCTeMbI JUHEHHBIX YpaBHEHUN. ONpeaeIUuTeh MaTPHUIIBI

3 OyHKIUU U TpaduKu

dyHKIMA, criocoOsl 3ananus Gyaknuu. ['paduk GyHkimu. BzaumMuo o6patHbie

3.1 B .
¢ynkuun. YétHeie n HeuétHble yHkuuu. [lepuoanueckue pyHkmm
OO6nacTh omnpeneneHust ¥ MHOXKECTBO 3HaueHui pynkuuu. Hynu pynkuun.
3.9 [IpomesxyTKH 3HaKOMOCTOSHCTBA. [IpOMEKyTKM MOHOTOHHOCTH (DYHKIIHH.

MaxkcumyMmbl 1 MUHUMYMBI (yHKIMU. HanOonbiee 1 HauMeHblee 3HaueHue
(GyHKIMH Ha TPOMEXYTKE

Onepatop 540 000 "KomnaHus "TeHzop" ——

[JOKYMEHT MOZAMNWCAH 3NEKTPOHHOWM MOANMUCHIO

«CpepHsana O6weo6pasosatenbHas LLkona N22>» r.Cumdeponons, MBOY, 22,10.26 09:40 (MSK) MNpocTas nognucb
KyxHuHa Bepa AnexcaHapoBHa
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CreneHHas (I)YHKI_II/IH C HATYPAJIbHBIM U IEJIBIM ITIOKA3aTCIICM. E€ cBoiicTBa n

3.3 . .
rpaduk. CBoiicTBa u rpaduK KOpHs N-0i CTENEeHU

3.4 Tpuronomerpuueckue QyHKIMH, UX CBONCTBA U IpapUKU

3.5 [TokazarenbHast u Jorapupmuyeckas GyHKIUU, UX CBOUCTBA U TpaduKu

36 Touku paspeiBa. AcumntoTsl rpadukoB ¢pyHkiui. CBoiicTBa pyHKUIMIA,

' HEMPEPHIBHBIX HA OTPE3KE

3.7 ITocaemoBaTeIbHOCTH, CLIOCOOBI 3aJaHUS ITOCICA0BATEILHOCTEH

3.8 | Apudmernyeckas u reomerpuueckas nporpeccun. @opmMyia cI0XKHBIX MPOILEHTOB

4 Hayana MmaTreMaTn4eckoro aHanusa

4.1 | IIpousBogHast pyHKuuu. [Ipon3BOIHBIE TIEMEHTAPHBIX (HYHKIIUI
[IpumeHeHne TpoU3BOJHOM K HCCIIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTD U

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

4.3 | [lepBooOpaznas. MnaTerpan

) MHo’ecTBa 1 JIOTHKa

5.1 MHOXeCTBO, oneparuu HajJ MHOKecTBaMH. [[uarpammel Ditiepa — Benna

5.2 | Jloruka

6 BeposSTHOCTh B CTaTUCTHKA

6.1 OnucarenpHasi CTaTUCTUKA

6.2 | BeposrHocTh

6.3 | KomOunaropuka

7 I'eomerpus

7.1 @urypsl Ha IIIOCKOCTH

7.2 [IpsiMbIe ¥ TUIOCKOCTH B TPOCTPAHCTBE

7.3 | MHOrorpaHHUKN

7.4 Tena v MOBEPXHOCTH BpalleHUs

7.5 KoopanHate! 1 BEKTOPHI

KyxHuHa Bepa AnexcaHapoBHa

[JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO
«CpegHsaa O6weobpasoBaTtenbHas LLkona N22» r.Cumdpeponons, MBOY,
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

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

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

NP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

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

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

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

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

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

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

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

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

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

Onepatop 340 000 "KoMnaHu

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMMCHIO

«CpepHsaa O6weobpasoBaTtenbHas LLkona N22» r.Cumdpeponons, MBOY, 22.10.26 09:40 (MSK)
KyxHuHa Bepa AnekcaHAapoBHa
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