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IHHOACHUTEJIBHASA 3ATIIMCKA

I'eometpus siBisieTCs OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEro 0o0mIero o0pa3oBaHusl, TaK KaK
o0ecrieynBaeT BO3MOXXHOCTb M3y4YEHUS NUCIHMIUIMH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTU M IPEJIMETOB
T'YMaHUTApHOTO KA. [I0CKOIBbKY JOrHYecKoe MbIIIeHHE, (POPMHUPYEMOE MPU U3YYCHUH O0YJarOLIMHUCS
MOHATUMHBIX OCHOB TI'€OMETPUH, IPU JI0KA3aTEIbCTBE TEOPEM M IOCTPOCHMM LEMNOYKH JIOTUYECKUX
YTBEP)KJACHUM IpU PEIICHUH TEeOMETPUYECKUX 3aJady, yYMEHHUE BBIJIBUTraTh M ONPOBEPraTh T'MIIOTE3bI
HENOCPEJCTBEHHO HCIOJIB3YIOTCS MpPHU PELIEHUM 337ad €CTECTBEHHO-HAYYHOTO LUKJIA, B YacCTHOCTH
bu3nIecKux 3a1ad.

Llenb ocBoeHust mporpamMmbl yueOHOro Kypca «l'eomeTpus» Ha yriyOJEHHOM YpOBHE — pa3BUTHE
UHIUBUAYAIbHBIX CHOCOOHOCTEN OOy4arouuxcs Ipd M3Yy4EeHHMM TEeOMETPUHM, KaK COCTaBJIOIIEH
npeaMeTHOM obnactu «MareMatuka U MHGOpMaTHKa» yepe3 obecreyeHrne BO3MOKHOCTH PUOOPETEHUS U
HCIO0JIb30BaHUsl Oojiee TIIyOOKHX TIE€OMETPUYECKUX 3HAaHUM W AEWCTBUH, CHeUU(PUUHBIX T€OMETPUH, U
HEOOXOJUMBIX I YCIEUIHOro Mpo(eCCHOHAIbHOIO 00pa30BaHUs, CBS3aHHOTO C MCIOJIb30BAaHUEM
MaTeMaTHKH.

[IpropuTeTHBIMM 33JayaMH  Kypca TIE€OMETPUM Ha YIrIIyOJE€HHOM YpPOBHE, PpACHIMPSIOLIUMU U
YCUJIMBAIOIIUMHU Kypc 6a30BOr0 YpOBHS, SIBIISIOTCS:

paciiupeHue MpeACTaBIEeHUsT O TEeOMETPUM KaK YacTH MHPOBOM KylIbTyphl U (OpMUpOBaHUE
OCO3HAHHS B3aMMOCBSI3H T€OMETPUH C OKPY)KAIOIIIUM MHUPOM;

(dbopMHpOBaHHE MPEACTABICHUS O NMPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEMIINX MaTeMaTHYECKHX
MOJENAX, TMO3BOJISIIOIIMX OINUCHIBATH M HW3ydaTh pa3Hble SBJIEHUS OKPYKAIOLIEro MHUpa, 3HaHUE
MOHATUIHOIO anmnapara 1o pasjeny «CtepeoMeTpus» yueOHOro Kypca reOMeTpuH;

(dbopMuUpOBaHHE YMEHMs BIAJeTh OCHOBHBIMU TMOHSATHSAMHM O IPOCTPAHCTBEHHBIX (QUIypax U HX
OCHOBHBIMH CBOWCTBaMH, 3HaHUE TEOPEM, (HOPMYJT U yMEHHE X IPUMEHATh, YMEHHSI 10Ka3bIBaTh TEOPEMBI
Y HaXOJUTh HECTaHJAPTHBIE CIIOCOOBI PEIIeHNUs 3a/1a4;

(GbopMUpOBaHHE YMEHUS pacliO3HaBaTh HA YEPTEXaxX, MOAEISAX U B peaIbHOM MUPE MHOTOTPaHHUKHU U
Tesa BpalleHUsl, KOHCTPYMPOBATh T€OMETPUYECKUE MOJCIIN;

(opMUpOBaHHE MOHUMAHKSI BO3MOXHOCTH AKCHOMATUYECKOTO OCTPOCHUS MaTEMaTUYECKUX TEOPHH,
(dbopMupoBaHHE NOHUMAHUS POJIM AKCUOMATHKH IIPU IIPOBEACHUH PACCYKICHUM;

(dbopMupoBaHHE yMEHMs BJIJIETh METOJAMHU JO0KA3aTEIbCTB U AJTOPUTMOB PELICHMS, YMEHHs MX
IIPUMEHSTH, IPOBOJUTD J0KA3aTEIbHBIE PACCYXKACHHS B XOJE PEIICHUS CTEPEOMETPUYECKUX 3aa4 U 3a1a4
C IMPaKTHUYECKHM CoOJepKaHHeM, (OPMHPOBAHUE IPEJICTABICHHUS O HEOOXOAMMOCTU JI0KA3aTeNIbCTB IPH
00OCHOBaHMM MAaTE€MaTHYECKUX YTBEP)KICHUH M pOJM AKCHOMATUKM B IPOBEAECHUM JI€AYKTHBHBIX
pacCyXIeHUM;

pa3BUTHE U COBEPILIEHCTBOBAHUE HMHTEIIEKTYaJIbHBIX M TBOPUYECKMX CHOCOOHOCTEH 0Oyuarommxcs,
II0O3HABATEIbHONW AaKTHBHOCTH, MCCIENA0BATEIbCKUX YMEHHMM, KPUTHUYHOCTH MBIIUICHUS, HMHTEpeca K
U3Y4YECHHUIO T€OMETPUH;

¢dopmupoBanue (YHKUHOHAIBHON T'PAaMOTHOCTH, PEIEBAHTHONW T'€OMETPHM: YMEHHs paclo3HaBaTh
IIPOSIBJICHUS FEOMETPUUECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEN B pealIbHBIX )KU3HEHHBIX CUTYaLUsAX
U TOpU U3YyYEHUU JAPYruX Yy4eOHBIX MpPEIMETOB, MpPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH,
MOJEIIMPOBAHUS PEAIBHBIX CUTYAlLlMi, UCCIIEOBAHNS ITIOCTPOEHHBIX MOJIEJIEH, HHTEPIIPETALUN MTOJIy4EHHBIX
pE3yJIBTaTOB.

OCHOBHBIMH COJIEpP>KaTEIbHBIMU JIMHUAMH yueOHoT0 Kypca «I'eomerpusi» B 10—11 kiaccax sBistOTCS:
«[IpsiMBIE 1 MIIOCKOCTH B IPOCTPAHCTBEY, «MHOrorpaHHukn», «Tena BpameHus», «BeKTopsl 1 KOOpAUHATHI
B IIPOCTPAHCTBEY, «/[BUKEHNS B IPOCTPAHCTBEY.

Coopmynuposannoe Bo PI'OC COO tpeboBaHHEe «yMETh ONEPUPOBATH MOHATUIMNY, PEICBAHTHBIMHU
reoMeTpuH Ha YriayonéHHoM ypoBHe oOydeHust B 10—11 kimaccax, OTHOCHUTCS KO BCEM COJEpKaTeIbHBIM
JUHUAM Y4eOHOro Kypca, a (OpMHpPOBAHME JIOIMYECKMX YMEHUH pacrpenensercss He TOJBKO 10
coJiepKaTelbHbIM JIMHUSAM, HO M 1O rojgam oOyuenus. ConepxkaHue 00Opa3oBaHMs, COOTBETCTBYIOLIEE



NPEeIMETHBIM pe3yibTaTaM ocBoeHHs DenepanabHON pabodeld MporpamMMbl, paclpeieIéHHBIM IO TroJam
0o0y4eHHUs, CTPYKTYPUPOBAHO TaKHUM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM, HMPUHIMIHAIBHBIM BOIPOCAM
oOyyaronuecst 00paIagiuch HEOJHOKPATHO. DTO TO3BOJSET OPraHU30BaTh OBJIAZCHHE I'€OMETPUYECKUMHU
NOHATUSAMH M  HaBBIKAMH  TIOCJIEAOBAaTeNIbHO W  MOCTYNATeNbHO, C  COONIOJCHHEM IpUHLUIA
MIPEEMCTBEHHOCTH, a HOBBIC 3HAHHUS BKJIIOYaTh B OOIIYI0 CHUCTEMY TE€OMETPHUYECKUX MpPEICTaBICHHMA
oOyyJaromuxcs, paciupsis U yriyomsst e€, o0pasys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHIO T€OMETPUU HA YII1yOJIEHHOM YPOBHE I103BOJISIET:

CO3aTh YCJIOBUS 1S JU(depeHunanuy o0yuyeHus, IOCTPOCHUs UHIMBUTyalbHbIX 00pa30BaTeIbHBIX
IporpaMM, OOECNEeYUTh YIIYOJEHHOE H3yUYE€HUE TIEeOMETPUU KaK COCTaBIISAIOLIEH y4eOHOro mnpeaMera
«Maremarukay;

MOJATOTOBUTH OOYYAIOIIMXCSA K TPOJOJDKCHUIO M3YyYCHHsS MAaTeMaTHKH C Y4E€TOM BBIOOpa Oymymien
npodeccuu, odecrieunBas MPeeMCTBEHHOCTh MEKTy OOIIMM U Mpo(deccnoHalIbHBIM 00pa30BaHUEM.

Ha usyuenue yuebHoro xypca «l'eomerpusi» Ha yriyOnéHHOM ypoBHe otBoautcsa 204 uvaca: B 10
knacce — 102 ygaca (3 gaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEZIEIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE TOHATHS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTb, IPOCTpaHCTBO. [loHsATHE 00 akCHMOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHoe pacrnosyioskeHre NpsiMbIX B IPOCTPAHCTBE: NEpeCeKaroluecs, napajulelibHble U CKpellnBaronecs npsmele. [Ipu3Haku cKpeluBarommxcs
npsameix. [lapannenbHOCTh NPSAMBIX M IJIOCKOCTEH B IMPOCTPAHCTBE: MapajljiesibHbIE NpPsSMble B IPOCTPAHCTBE, MapaJUIENbHOCTh TPEX MNPSAMBIX,
NapajuIeIbHOCTh MPSAMON U IIOCKOCTH. [lapannenbHoe M LIEHTpajdbHOE NMPOEKTHpoBaHHUE, H3o0paxkeHue ¢uryp. OCHOBHbBIE CBOMCTBA MapaieIbHOTO
npoexktupoBanus. M3o0paxenue ¢Guryp B mapajjieibHON NMPOEKIUH. YTJbl C COHAIPAaBICHHBIMU CTOPOHAMH, YroJl MEXKJy HNPSIMbIMU B IPOCTPAHCTBE.
[TapanienpHOCTh IUIOCKOCTEH: mNapajielbHble IUIOCKOCTH, CBOMCTBAa MapajieNbHbIX IUTocKocTed. [Ipocreiimne mnpocTpaHCTBEHHbIE (UIYpBHl Ha
IJIOCKOCTH: TETPadip, MapaljiesienuIe]], IOCTPOCHUE CeUeHUH.

[lepnieHIUKyYIApHOCTh MPSAMOM M TUIOCKOCTH: NMEPHEHAUKYISIpPHBIE MPsIMblE B MPOCTPAHCTBE, MpsMble MapaieibHble M TMEPHEHAUKYISIPHBIE K
IJI0CKOCTH, TPU3HAK MEPHEHIAUKYISIPHOCTH NPSIMOM U IJIOCKOCTH, TEOpEMa O MPSAMON MepIeHANKYIIPHON MI0cKocTH. OpTOroHanbHOE MPOEKTHP OBAHHE.
[lepnieHuKynsAp W HAKJIOHHBIE: PACCTOSTHUE OT TOYKU JO TUIOCKOCTH, PACCTOSHUE OT MpPSIMON JI0 IUIOCKOCTH, MPOEKIUs (PUTyphl Ha IIJIOCKOCTD.
[lepneHMKYISIPHOCTD INTIOCKOCTEN: MPU3HAK MEPIICHIUKYIISIPHOCTH JIBYX INTOCKOCTEN. TeopeMa o TpEX MepreHIuKyspax.

VYTIiabl B IPOCTPAHCTBE: YroJ MEXKy MPSIMOM U IJIOCKOCTHIO, IBYTPAHHBINA YTOJI, TMHEHHBIN yroj ABYTPaHHOTO yria. TpEXrpaHHbIi 1 MHOTOTPaHHbIE
yriibl. CBOMCTBA IJIOCKUX YIJIOB MHOTOTPAHHOTO yria. CBOMCTBA IJIOCKUX U ABYTPAHHBIX YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB U CUHYCOB JIJIS
TpEXTPAHHOTO YIJa.

MHoOrorpaHHMKH

Bunel MHOTOrpaHHHUKOB, pa3BEPTKA MHOrOorpaHHuka. [Ipusma: N-yroyibHas npusma, npsiMas U HAKJIOHHAs IPU3MbI, OOKOBasi U MOJHAsI IOBEPXHOCTh
npusMel. [lapannenenunen, npsiMOYroJibHbIN Mapajuiesienune]] u ero cpoiictBa. Kparyaiiiue myTd Ha MOBEpXHOCTH MHOTOrpaHHuka. Teopema Diinepa.
[IpoctpancrBennas teopema Iludaropa. [lupamuna: N-yronbHas nmupaMmuia, NpaBuibHas U yceu€HHast nupaMusl. CBolicTBa pédbep M OOKOBBIX IpaHen
npaBUJIbHOM nHUpaMuibl. [IpaBUiibHbIE MHOTOTpAaHHUKH: MpPaBWIIbHAS MpU3Ma W NpaBUiIbHAs NHPAMHAA, NpaBUbHAs TPEyrojbHas NUpamMuaa u
MpaBUJIbHBIN TeTpadap, Kyo. [IpencraBienne o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTAdp, AOJCKAdIP U UKOCAdIP.

Brruncnenue »n1eMeHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHainu, yribl. [lnomass O0KOBOM MOBEPXHOCTU U TMOJIHOM MOBEPXHOCTH MPSMOU MPU3MBI,
IIOUIalb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH HpsiMOM mpusMbl. [Inomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABHIILHOM MUPaMUIIBI,
TeopeMa O ILIOIAU YCEeUYEHHON TUPaMUIBL.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHThl CUMMETPUU NPABUIBHBIX MHOTOTpaHHUKOB. CHUMMETpUsS B NPaBUIBHOM MHOTOTPAaHHHUKE: CUMMETPUS
napajuieJienumnea, CAMMETPHS IPABWIIbHBIX MPU3M, CAMMETPHS IPABUIBHOW MUPAMU/IBI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

ITonsATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI KOJUIMHEAPHBIE, COHAIIPABIEHHBIE U MPOTUBOIIOJIO0XKHO
HaIpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOpOB. J[EHCTBUS ¢ BEKTOpAaMH: CJI0KEHHE M BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMH O0’KEHUE



BekTOpa Ha uucio. CBoicTBa cioxeHHs BeKTOpoB. CBOHCTBA yMHOKEHHsS BeKTOpa Ha uucino. [lonsrue kommnaHapHele BeKTOpbl. IIpusHax
KOMIUIAHAPHOCTHU TPEX BeKTOpOB. [IpaBwiio napamnenenunena. Teopema 0 pasioKEHUN BEKTOpa II0 TPEM HEKOMIUIAHAPHBIM BeKTopaMm. lIpsmoyroapHas
cucTeMa KoopAuHat B mpoctpanctBe. KoopaunaTtel BekTopa. CBsi3b MEXIy KOOpAMHATAaMU BEKTOpPAa M KOOpJAMHATAMU TOYEK. YTOJ MEXKIY BEKTOpaMH.
CkansipHO€E IPOU3BEACHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsTHS: UIUHAPUYECKAsT MOBEPXHOCTh, KOHMYECKAsI MOBEPXHOCTh, c(heprueckas MOBEPXHOCTh, 00pa3yIoIie MoBepXHOCTEeH. Tena BpalieHUs:
LHWIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxeHue cepsl U MIOCKOCTH, KacaTellbHas IJIIOCKOCTh K cdepe. M3o0paxeHue ten
BpaleHus Ha rockocTr. Pa3épTka nnmuuapa u konyca. CuMMmeTpust cepsl U mapa.

O6bEéM. OcHOBHBIE CBOMCTBAa 00bEMOB Tei. TeopemMa 00 00BEME MPAMOYrOIBHOTO MapajuieNenunena u cieactsus u3 He€. OObEM mpsMON U
HAKJIOHHOM IPU3MBI, HIWJINHAPA, TUpaMuabl U KoHyca. O0bEM 11apa 1 MIapoBOrO CErMEHTA.

KomOunamuu ten BpamieHuss 1 MHOTOTpaHHUKOB. [Ipu3ma, BnmMcaHHas B HMWJIMHID, ONMHMCAHHAS OKOJo ImiuHapa. [lepecedenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u cepbl mnockocTrio. [IoHSATHE MHOTOTpaHHUKA, OTTMCAHHOTO OKOJIO cephl, chephl, BMMCAHHONW B MHOTOTPAHHHUK MJITH TEJIO
BpaleHU.

[Tmomane TOBEPXHOCTH UWIMHAPA, KOHYyca, Iuiomans cdepbl u e€ uacreid. [lomobme B mpoctpanctBe. OTHoOmEHHE OOBEMOB, IUIONIAICH
noBepxHocTeld mofoOHbIX (uryp. [IpeoOpasoBanue mnonoOus, romoreTus. PemieHue 3agady Ha IUIOCKOCTH C MCIOJIB30BAHMEM CTEPEOMETPUUYECKHUX
METO/IOB.

[TocTpoenne ceueHHil MHOTOTPAaHHMKOB M TeJl BpAIICHMs: CEUeHUs LUIUHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEUYEHUS KOHyca
(mapanenbHble OCHOBAHHIO M TPOXOJSIIME Yepe3 BEpIIMHY), CEUCHHs Ilapa, METOAbl MOCTPOCHUS CEYEHHUI: METOJ CJEelI0B, METOJl BHYTPEHHEro
MIPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIIeH MITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpoctpancTtBe. Onepanun HaJl BekTopamu. BekTopHOe ymHOXeHue BekTopoB. CBoiicTBa BEKTOpPHOTro ymMHOkeHHs. [IpsMoyrosibHas
cucTeMa KoopauHaT B mpoctpaHcTBe. KoopaumnaTel BekTopa. Pasnmoxkenue Bekropa mo 6asucy. KoopauHaTHO-BEKTOpPHBIA METOJA TMpHU PElICHUU
reOMEeTPHYECKUX 3a/1a4.

JBu:keHusI B IPOCTPAHCTBE

JBuxenus npocrpancTBa. Otodpaxenus. JBmwkeHus u paBeHCTBO puryp. Obuiue cBoiicTBa ABMKeHUN. BUapl NBHKEHMI: TapasiedbHbIN epeHoc,
LEHTpaIbHasl CUMMETPHUS, 3€pPKaIbHAsE CHMMETpHUS, TOBOPOT BOKPYT npsiMoid. [IpeoOpazoBanus nogodus. [Ipsamas u cdepa Ditnepa.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA «TEOMETPUS» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BocIMTAHME:

C(OPMHUPOBAHHOCTh TPAXKJTAHCKOW MO3HMIMK OOYYAIOMIErOCs KaK aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBA, MPEACTABICHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYP, SBJIEHUH, IPOLIEYp IPakJaHCKOTO 00I11ecTBa (BEIOOPHI, OIIPOCH! U APYroe), yMEHUE
B3aMMO/ICHICTBOBATh C COLMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX QYHKIUSMU U HA3HAUYECHUEM;

2) maTpuoTHYecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTh POCCUNCKOM Tpa)kIaHCKON WACHTUYHOCTH, YBa)KEHHS K IMPOLIIOMY M HACTOSILIEMY POCCHMCKOM MaTeMaTHWKH, IIEHHOCTHOE
OTHOIIEHHE K JOCTHKEHHUSM POCCUHCKHX MAaTEMaTHKOB U POCCUMCKONW MaTeMaTH4eCKOW IIKOJIbI, MCIOJIb30BAaHUE 3TUX JIOCTHXKEHUH B JAPYrUX HayKax,
TEXHOJIOTUsX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE NYXOBHBIX LIEHHOCTEM poccHilckoro Hapoja, c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOIO TOBEJEHUS, CBS3aHHOIO C
MPAKTUYECKUM NIPUMEHEHHEM JIOCTHKEHUI HayKU U IeATEIbHOCTHIO YUEHOT0, OCO3HAHKE JIMYHOTO BKJIa/la B TOCTPOCHHUE YCTOMYHUBOIO OYAYIIEro;

4) acTeTHYeCKOEe BOCIIMTaHME:

JCTETUYECKOE OTHOLICHHE K MHpY, BKJIIOYas ACTETUKY MaTeMaTHYECKHMX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, pEIIEeHHH, pacCyKIeHUH,
BOCIIPHAMYHUBOCTb K MATEMAaTUYECKUM ACIIEKTaM Pa3IMYHBIX BUJOB HCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

C(OPMHUPOBAHHOCTh yMEHHsS NPUMEHITh MaTeMaTHYECKUE 3HAHMs B MHTEpecax 3J0pOoBOro M Oe3zomacHoro oOpa3a >XKU3HH, OTBETCTBEHHOE
OTHOILIEHHE K CBOEMY 370POBBIO (310pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUH U OT/AbIXa, PEryisipHas (pU3NUecKasi aKTUBHOCTD), (M 3UYECKOe
COBEPUICHCTBOBAHUE IIPU 3aHATHUAX CIIOPTUBHO-03J0POBUTEIBHON EATEIBHOCTBIO;

6) TpyaoBOe BocIUTAHME:

TOTOBHOCTb K TpPYHy, OCO3HaHHE LIEHHOCTH TPYHOJIIOOUs, MHTEpeC K pa3iuyHbIM cdepaM MpodhecCHOHATBbHONU JEesATeIbHOCTH, CBA3aHHBIM C
MaTeMaTUKOM U €€ MPUIIOKEHUSIMHU, YMEHUE COBEpILIaTh OCO3HAHHBIA BbIOOp Oyaylieil nmpodeccuu U pealn3oBbIBaTh COOCTBEHHbIE )KU3HEHHbBIE IUIAaHBI,
TOTOBHOCTb U CIIOCOOHOCTh K MaTeMaTH4ecKOMYy OOpa30BaHUIO U CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEH JKM3HU, TOTOBHOCTh K aKTMBHOMY Y4acCTHIO B
PELICHNN IPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKOM HAIIpaBICHHOCTH;

7) 3K0JI0THYECKOe BOCIINTAHME:

C(OPMHUPOBAHHOCTh 3KOJOTMYECKOH KyNbTYphl, NMOHMMAHUE BIMSAHUSA COLMAIBbHO-I)KOHOMHMUYECKMX IPOLIECCOB HA COCTOSHUE HPUPOAHOM U
COLIMAJIBHOM CpeJibl, OCO3HAHUE INI00ATBHOTO XapaKTepa HKOJOTHYECKUX MpoOieM, OpUeHTAIMs Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUN 7S peleHus
3aJja4y B 00JIACTH OKPY’KaIOLIeH cpe/ibl, INIAHUPOBaHKE MOCTYIKOB M OLIEHKH MX BO3MOXHBIX MOCIEICTBHM JJIsi OKpYXKAroIel cpe/ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:



c(OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd M OOIIECTBEHHON NpPAKTUKU, MMOHWMaHUE
MaTEeMaTUYeCKON HAayKH Kak c(epbl YeTOBEUYECKON NeATeNbHOCTH, ITAoOB €€ pa3BUTUS U 3HAYUMOCTH ISl PAa3BUTHS [IMBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTEeMaTHUKU U MaTEMaTHYECKON KyJIbTypOll Kak CpeACTBOM II03HAHUS MUPA, TOTOBHOCTb OCYLIECTBIISTh IPOEKTHYIO U UCCIIEN0BATENbCKYIO IEATEIbHOCTh
UHIUBUAYAJIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

Ba3oBble joruyeckue neicTBus:

BBIABJIATE U XAPAKTCPU30BATH CYHICCTBCHHBIC IMPU3HAKHU MAaTCMAaTUUCCKUX 06T)€KTOB, HOHfITI/Iﬁ, OTHOIIIEHUI MCXKIAY INMOHATUAMU, q)OpMYHI/IpOBaTB
OMpCACIICHUA HOHSITHfI, YCTaHaBJIMBATb CyHICCTBCHHI:IfI IMPU3HAK KHaCCI/I(i)I/IKaIH/II/I, OCHOBAaHUA dJIsA O606HI€HI/I$I U CpaBHCHUA, KPUTCPHUU ITPOBOIAUMOIO
aHaJmn3a;

BOCIIPUHUMATh, GOPMYIUPOBATH U MPe0OPa30BIBATH CYKICHUS: YTBEPAUTEIbHBIEC U OTPUIIATEIbHbIE, €IMHUYHbIE, YACTHBIE U 00IIIHE, YCIOBHEIE;

BBIABJIATE MAaTEMATHYCCKHUE 3aKOHOMEPHOCTH, B3aMMOCBSA3HM W INPOTHUBOPECYHA B CbaKTaX, JaHHBIX, H&6J’IIO}1€HI/I$IX U YTBCPXKIACHHUAX, IMMpEaIaratb
KPUTEPHUH VISl BBISIBJICHUS 3aKOHOMEPHOCTEN M IPOTUBOPEUN;

ACIAaTh BBIBOABI C UCIIOJIB30BaAHUEM 3aKOHOB JIOTUKH, ICAYKTUBHBIX U HHAYKTUBHBIX YMOSaKJ'IIO'-IeHI/II\/’I, YMOSaKJ'II-OquI/Iﬁ 110 aHaJIOTHH,

MIPOBOJUTH CAMOCTOSATEIBHO JOKA3aTEeIbCTBA MaTEMAaTHUECKUX YTBEPKACHUHN (IIpsIMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIUIO, TPUBOIUTD
MIPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKICHUS U BHIBOIbI;

BBIOMpaTh Croco0 perieHuss ydeOHOW 3amaun (CpaBHUBATh HECKOJBKO BApHWAHTOB pEIICHHS, BBHIOMpATh HamOoJiee MOAXOISAIINN ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

HCII0JIb30BAaTh BOIMPOCHI KaK HCCIIENOBATEIbCKUI MHCTPYMEHT MO3HAHUS, (GOpMYIHMpPOBaTH BOMPOCHI, (PUKCHpYIOIIKHE MPOTUBOpEUYHUE, Mpoliemy,
YCTaHaBIIMBATh HCKOMOE U JaHHOE, GOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

MIPOBOJUTH CAMOCTOSITEJIBHO CIIAHUPOBAHHBIA SKCIIEPUMEHT, HUCCIIEOBAaHUE IO YCTAaHOBJICEHHWIO OCOOEHHOCTEH MaTeMaTH4eCKOro OObeKTa,
SIBJICHUS, TIPOIIECCA, BBISBICHUIO 3aBUCUMOCTEH MEX 1y 00bEKTaMH, SBIICHUSIMH, POIIECCAMU;

CaMOCTOSITENIBHO (POPMYITHPOBATH OOOOIIEHHS U BBIBOJIBI IO pe3yjbTaTaM MPOBEIEHHOTO HAOIOICHNUS, HCCIEI0BAHNUS, OLIEHUBAThH JIOCTOBEPHOCTD
MOJIyYE€HHBIX Pe3y/IbTaTOB, BEIBOJIOB M 0000IIECHUII;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATD MPEIIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Padora ¢ undpopmanueii:

BBISIBIIAATH A1e(DULIUTHI HH(DOPMAIIUU, JTAHHBIX, HEOOXOAUMBIX U OTBETA HAa BOMPOC U JUTsl PEIICHUS 3a/1auu;

BBIOMpATh WH(GOPMAIIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIIPETUPOBATh MHPOPMAIIHIO PA3IUYHBIX
BUJIOB ¥ (POPM TMpeICTaBICHUS;

CTPYKTYpPUPOBATh HUH(OPMAILINIO, TPEJICTABISITH €€ B PA3IMYHBIX (pOopMax, UILTIOCTPUPOBATH TpapUUecKu;

OIICHUBATh HAJEKHOCTh MH(POPMAIIHH [0 CAMOCTOSATENHHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.



KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB nu q)OpMy.HI/IpOBaTL Cy)KI[eHI/ISI B COOTBCTCTBHUU C yCJIOBI/ISIMI/I n neiisiMnu O6H.[€HI/ISI, SICHO, TOYHO, I‘paMOTHO Bpra)KaTb CBOIO TO‘-IKy
3p€HI/I$I B yCTHLIX U IIMCBMCHHBIX TCKCTaX, JaBaTh ITIOACHCHUA 110 XOI[y peHIeHI/Iﬂ 3aJa4du, KOMMCHTI/IpOBaTI) HOJIyLIeHHI)If/'I peBy.HI)TaT;

B X0JIc 0OCYXXJICHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TeMbI, MPOOJIEMBI, periacMol 3a7ad, BHICKAa3bIBATh UCH, HAIICJICHHBIC HA
IIOUCK peHIeHI/ISI, COITIOCTAaBJIAATH CBOHU C}DKI[GHI/I?I C CY)KZIGHI/I?IMI/I IIPYFI/IX yqaCTHI/IKOB Jauajora, O6Hap}I)KI/IBaTI) pa3J’II/I‘II/IC n CXOIACTBO HO3I/ILII/H>'I, B
KOPPEKTHOH (hopMe GOopMyTHUPOBATH PA3HOTIIACHS, CBOM BO3PAXKCHHS;

Hpe[[CTaBJIﬂTI) pe3YJII)TaTI)I pe].HeHI/IH 3aJa4u, 3KCHepI/IMeHTa, HUCCIICAOBaHUA, HpOeKTa, CaMOCTOATECIBHO BI>I6I/IpaTI) (bOpMaT BI)ICTyHJIeHI/Iﬂ C y‘-IéTOM
3aJ1a4 MPE3eHTAIIUU U OCOOCHHOCTEH ayIUTOPHH.

PeryisiTuBHbIE YHHBEPCAJIbHbIE YUeOHbIE NelicTBUS

Camoopranu3anusi:

COCTaBJIATh IUJIaH, aITOPUTM pelIeHUs 3a7ayd, BHIOMpATh CIOCOO pelIeHHs C Y4ETOM HMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(OpPMALIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/JIEKT:

BJIaZICTh HABBIKAMHU IO3HaBaTEILHOU pe(i)ﬂeKCI/II/I KaK OCO3HaHHs COBCPHIACMBIX JlefICTBI/Iﬁ 1 MBICIIMTCJIBHBIX IMPOLCCCOB, UX PE3YIbTAaTOB, BJIAJACThH
croco0amMu caMOITPOBEPKH, CAMOKOHTPOJIS TIPOIIEcca U pe3yabTaTa PelIeHHss MaTeMaTHIeCcKOH 3a/1auu;

NPEIBUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TIPH PEIICHHUHM 3aJaud, BHOCHUTh KOPPEKTHBBI B JIEATEIILHOCTh HAa OCHOBE HOBBIX
0OCTOSITENILCTB, TAHHBIX, HAWJCHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pPE3yJbTaTa IEIH M YCIOBHUSAM, OOBSCHATH NMPHUYUHBI JOCTIDKEHHS WIA HEIOCTIIKEHHS Pe3yJIbTaTOB JEATEILHOCTH,
HAXOJIUTh OIIMOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eSITeILHOCTD:

MOHUMATh M UCIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHON W WHAWBUIYAIbHOW pabOThI NMPH PEIICHHH y4eOHBIX 3aJ]la4, IPUHUMATh 11EJIb COBMECTHON
JEATENbHOCTH, IJITAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, pacpeaessiTh BUAbI PadoT, JOrOBapuBaThCs, 00CYKIATh POIECC U pe3yIbTaT padoThI,
0000111aTh MHEHUSI HECKOJIBKUX JTFOJICH

y4acTBOBaTh B T'PYIIOBBIX Gopmax paboThl (00CYXaeHUs, OOMEH MHEHHH, «MO3rOBbIC IITYPMbD» M WHBIC), BBINOJHATH CBOIO YacTh PaOOTHI U
KOOPDJMHUPOBATh CBOU JICHCTBHSI C JPYrUMH YJICHAMH KOMAaHJbI, OICHMBATh KAueCTBO CBOEr0 BKJIAaJa B OONIMHA TMPOIYKT IO KPUTEPHUSM,
cOpPMYJIMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

INPEIMETHBIE PE3YJIBTATbBI

K kon1y 10 ki1acca oOyyaromuiicss HAyYuTCs:
e CcBOOOJIHO OTIEPUPOBATH OCHOBHBIMH MOHATUSMH CTEPEOMETPUH TPU PEIICHUH 3a]1a4 U MPOBEJICHUN MaTeMaTHUECKUX PacCyXIeHH;
® [IPUMEHATH AKCMOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX IIPHU PEIICHUN T€OMETPUUYECKUX 3a/1a4;



KJIaccu(UIIMPOBATH B3aMMHOE PACIIOJIOKEHHE IPSAMBIX B IIPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;
cBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMHE C YIJIaMH B IPOCTPAHCTBE: MEXy IPSIMBIMH B IPOCTPAHCTBE, MEXK/1Y MPSIMOM U IIIOCKOCTHIO;
cBOOOJTHO OTIEPHPOBATH MOHATUSAMH, CB3aHHBIMH C MHOTOT'paHHUKAMU;

cBOOOJTHO pacro3HaBaTh OCHOBHBIE B/l MHOTOTPAHHUKOB (IIpH3Ma, THpaMU/Ia, MPSMOYTOJIbHBIN Mapajuienenunesn, Kyo);

KJIaccu(pUIMpPOBaTh MHOTOTPAHHHUKH, BEIOMpPAsi OCHOBAHUS JJIS KJIACCH(PHUKALINY;

cBOOOJTHO OTIEPHPOBATH TIOHSATHIMH, CBSI3aHHBIMH C CEUEHHEM MHOTOTPaHHHKOB TIOCKOCTBIO;

BBITIOJTHATE TapajuIebHOE, IICHTPAJIbHOE W OPTOTOHAIBHOE MPOCKTHPOBAHME (UTYp HA IUIOCKOCTh, BBINOJIHATH H300pakeHHs (GHUTYp Ha
TUIOCKOCTH;

CTPOHTH CEYCHUsT MHOTOTPAHHUKOB PA3JIMUYHBIMA METOJAMHM, BBITIONHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PHCYHKOB IPOCTBIX OOBEMHBIX
¢buryp: Buja cBepxy, cOOKy, CHU3Y;

BBIUMCIIATH TUIONIA/IM TIOBEPXHOCTEH MHOTOTPaHHHUKOB (TIpU3Ma, MUPaMua), TEOMETPUIECKHUX TN ¢ IPUMEHEHHEM (POopMYyIT;

CBOOOJTHO OTIEpUPOBATH MOHATHSAMHU: CUMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh M IJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CUMMETPHH
¢burypsr;

cBOOOJTHO OTIEPHPOBATH MOHSATHIMH, COOTBETCTBYIOIIMMH BEKTOPAM U KOOPJIMHATAM B IIPOCTPAHCTBE;

BBITIOJTHATH JICHCTBYSI HAJl BEKTOPAMH,

pelaTh 3a7aul Ha J0Ka3aTeJIbCTBO MATEMaTHUECKUX OTHOIIEHUH M HAXOXKAECHUE F€OMETPHUECKUX BEIMYHMH, IPUMEHS U3BECTHBIE METO/IbI IIPH
peLIeHN MaTEMAaTHYECKUX 3a]1a4 IOBBIIIEHHOI'O ¥ BBICOKOTO YPOBHS CJIOKHOCTH;

IPUMEHATH POCTEHIINE TPOrPAMMHBIE CPEJICTBA U HIIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a]au;
U3BJIEKaTh, MPeoOpa30BbIBATE U HMHTEPNPETUPOBATh MH(POPMALHUIO O IMPOCTPAHCTBEHHBIX I'€OMETPUUYECKMX (DUIypax, NPEACTaBICHHYIO Ha
yepTekax U pUCyHKax;

IIPUMEHSATH NOJTYYEHHbIE 3HaHUS HA MIPAKTUKE: CPABHUBATH U aHAJIM3UPOBAThH PEabHbIC CUTYalluH, IPUMEHSTh U3y4YeHHbIE TOHITUS B MpOLIEecce
MIOMCKA pEIIEHUs] MaTeMaTU4ecku cHopMyarMpoBaHHON HpPoOIEMbI, MOJAECIUPOBATh PEAlbHbIE CUTYal[MM Ha S3bIKE I'€OMETPHM, UCCIIEINOBAThH
IIOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAaHUEM M€OMETPUUECKUX MOHATHH U TeopeM, almnapaTa ajlreopsl, peaTh IPakTHYECKUe 3a7aul, CBSI3aHHbIE C
HaXO0KJICHUEM I'€OMETPUUYECKUX BEIIMUMH;

UMETb MIPECTaBICHNU 00 OCHOBHBIX 3Talax pa3BUTUS F€OMETPUM KaK COCTAaBHOW 4acTH (pyHIaMEeHTa Pa3BUTUS TEXHOJIOT M.

K xonny 11 kaacca oOyyaronuiicss Hay4uTcs:

CBO6OI[HO OIICPHUPOBATL IIOHATUAMH, CBA3AHHBIMH C HHHHHHpH‘ICCKOﬁ, KOHHMYECKOH M C(I)GpH‘ICCKOfI IIOBCPXHOCTAMU, 0O0BSICHATEL CIOCOOBI
IOJIYYCHHUA,

OnepUpOBaTh NOHATUAMMU, CBA3AHHBIMHA C TCJIAMU BpallICHUA: HUJIUHIAPOM, KOHYCOM, c@epoﬁ U 1apom;

pacCnio3HaBaTh TCJIa BpalllCHUA (I_II/IJ'II/IH,Z[p, KOHYC, C(bepa u map) 1 OOBSCHITH CITIOCOOBI IMOJIY4YCHHUSA TCJI BpallICHUA,

KJIaCCH(pHL[HpOBaTB B3aMMHOC PACIIOJIOKCHUC C(I)epbl H IIJIOCKOCTH,

BBIYUCIIATE BCJIMUYWHBI 3JICMCHTOB MHOT'OI'PAHHHUKOB W TCJI BpalllCHUS, 00BEMBI U Iionmaan HOBCpXHOCTCfI MHOT'OT'PpaHHUKOB W TCJI BpalllCHUA,
TCOMETPHUUYCCKUX TCII C IPUMCHCHUCM (I)OpMy.TI;



cBOOOJTHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMH C KOMOMHAIIMSIMH TeJl BpAIlleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIUCAHHBIN B cepy U
OTMCAHHBIN 0KOJIO c(epbl, chepa, BIUCaHHAss B MHOTOIPAHHHUK MJTH TEJIO BPAIICHUS;

BBIUMCIIATH COOTHOIICHHS MEXTy TUIOIIAsIMH MTOBEPXHOCTEH 1 00bEMaMu TIOJJOOHBIX Tel;

n300pakaTh M3ydaemble (UTYpHI, BBIIOIHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU M3 PHCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BHJI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHUs TEJ BPAIllCHUS,

W3BIIEKaTh, MHTEPIPETUPOBATh W IPEOOPa30BHIBATh MH(POPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTYypax, MPEACTaBICHHYIO Ha
yepTeKax U pUCyHKax;

CBOOOJHO ONEpUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMU HaJl BEKTOpaMu;

3aJ1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOM cHCTEME KOOP/HHAT;

pelaTh reoMeTpUYECKUE 3a/1a4 Ha BHIYMCIIEHUE YIIIOB MEX/y NPSIMBIMU U TUIOCKOCTSIMH, BBIUYUCIIEHUE PACCTOSIHUNA OT TOYKH J0 IMJIOCKOCTH, B
1[E€JI0M, Ha PUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/Ia MPHU PELICHNUH;

CBOOOHO ONEpUPOBATH MOHATUAMU, CBA3AHHBIMU C ABH)KEHHEM B ITPOCTPAHCTBE, 3HATh CBOMCTBA JBI)KECHUIA;

BBITIOJIHATH M300paKE€HUsI MHOTOTPAHHUKOB U TEJ BpaIlleHUsl IPY MapalljieIbHOM MEePEHOCe, [IEHTPAIbHON CUMMETPUH, 3€pKaIbHON CUMMETPUH,
MIpH MIOBOPOTE BOKPYT MPSIMOM, IpeoOpazoBaHus O00uS;

CTPOUTb CEYEHUS MHOTOTPAHHUKOB U Te€J BpALICHMA: CEUCHMs LWIMHIApA (MapaulebHO W MEPHEHAMKYIAPHO OCH), CEUEHHsS KOHyca
(mapasienbHbIE OCHOBAHUIO U ITPOXOAAIIME Yepe3 BEPLUIMHY), CEUCHUS 11apa;

UCIOJIb30BATh METOAbI IOCTPOEHUS CEYEHUI: METO/I CJIEI0B, METOJI BHYTPEHHETO ITPOEKTUPOBAHUS, METO/1 IIEpEHOCA CEKYILEH MIIOCKOCTH;
JI0Ka3bIBaTh FT€OMETPUYECKUE YTBEPHKACHUS;

IPUMEHATh FeOMETpHUecKue (DaKThl AJIs PEIIEHHs CTEPEOMETPUYECKUX 3ajay, MPeaoJararliiX HECKOJIbKO LIaroB pPeleHHs, €U YCIOBUS
IIPUMEHEHMs 3aJJaHbl B SIBHOH 1 HESIBHOM (opMme;

pelaTh 3a/1a4y Ha J0Ka3aTeIbCTBO MATEMATUYECKUX OTHOIIEHUH U HaX0KIEHUE T€OMETPUUYECKUX BEJIMYMH;

IPUMEHSATH IPOrPAMMHBIE CPEJICTBA U HIIEKTPOHHO-KOMMYHUKALIMOHHbIE CUCTEMBI ITPHU PELLICHUN CTEPEOMETPUYECKUX 3a/1ay;

IIPUMEHSATH MOJIy4YCHHbIC 3HAHUsI Ha MTPAKTUKE: CPABHUBATh, aHAJIM3UPOBATh U OLIEHUBATh pealibHble CUTYALlUHU, IPUMEHSTh U3YUYCHHbIE TIOHATHS,
TEOpeMbl, CBOMCTBA B IIPOLIECCE MOUCKA PEIIEHHS] MaTeMAaTHYEeCKU C(OPMYITUPOBAHHON MTPOOIEMbI, MOJICIUPOBATh pealIbHbIE CUTYAIIMU Ha SI3bIKE
I€OMETPUH, MCCIIEOBATh IMOCTPOSHHbIE MOJEIM C MCIOJIb30BAaHHMEM TIE€OMETPUYECKUX IOHATHH M TeopeM, ammaparta ajareOpbl, pelaTh
IIPAKTUYECKUE 3a]auMl, CBA3aHHBIE C HAX0XK/IEHUEM FeOMETPUUECKUX BEIUYHH;

UMETb MPECTaBICHHUs 00 OCHOBHBIX ATalax pa3BUTHS I€OMETPUH KaK COCTaBHOM yacTu ¢pyHAaMeHTa pa3BUTHsI TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnnuyectBo 4yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Konrpoiabubie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBezenue B crepeoMeTpuio 8 https://resh.edu.ru/
B3anMHOe pacnosiokeHue npsiMbIX B
2 npocTpaHcTBe. [lapaiiensHOCTh IPSAMBIX U 29 1 1 https://resh.edu.ru/
IIJIOCKOCTEHN B IIPOCTPAHCTBE
[lepnieHIUKyYIAPHOCTD MPSAMBIX U
3 IUTOCKOCTEH B MPOCTPAHCTBE. YTIIbI U 28 1 https://resh.edu.ru/
paccTosiHUA
4 MHOTrOrpaHHHKH 19 1 https://resh.edu.ru/
Bekropsl B mpocTpaHCTBE 15 1 https://resh.edu.ru/
6 HOBTOPCHI/IC, 0000111eHNE ¥ CUCTEMATH3AlINA 1 5 httos://resh.edu.ru/
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 1
11 KVIACC
Kosan4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne mi/m Kontpoabneie | IlpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypcsl
1 25 1 https://resh.edu.ru/
Tena Bpaenus
2 18 1
O0BEM MHOTOTpaHHUKA
3 11 1 https://resh.edu.ru/
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[Tnomanu moBepxXHOCTU U 0OBEMBI
KPYTJIBIX TEJ

AHanuTn4eckas reoMeTpus

18

https://resh.edu.ru/

JBro>xeHust

https://resh.edu.ru/

6 [ToBTOpEHUE, 0600MICHNE U

cUCTeEMAaTHU3alus 3HaHNHN

16

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTIACC

Ne i/ Tema ypoka

KoaunyecTBo uacoB

Bcero
padoThI

KonTpoabHbie

IIpakTuyeckue
padoThI

Jara
U3ydeHust

JJIEKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TpaBUIIa U300paKEHUS HA
1 PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

CEHTSAOPh

https://resh.edu.ru/

[ToHsiTHsI CTEpEOMETPUH: TOUKA, TIPsIMas,
IUIOCKOCTB, POCTPAHCTBO. OCHOBHBIE

2 MpaBUIIa U300paKeHHs Ha PUCYHKE
TUIOCKOCTH, MapauIeIbHBIX TPSIMBIX
(OTpe3KoB), CepeIUHBI OTPE3Ka

CEHTSAOPh

https://resh.edu.ru/

IlonsTus: nepecekaromuecs miI0oCKOCTH,
3 nepecekaronmecs npsiMas v mjiIOCKOCTh,
MOJYIIPOCTPAHCTBO

CEHTAOpb

4 Juarnoctuueckas pabota

CEHTAOpb
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MHororpaHHuKu, U300pakeHue
MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIHUX 00BEKTOB

CEHTAOPb

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBMS U3 HUX

CEHTSI0ph

https://resh.edu.ru/

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBMS U3 HUX

CEHTSI0ph

https://resh.edu.ru/

AKCHOMBI CTEPEOMETPUH U TIEPBBIE
cienctsus n3 HUX. CriocoOnl 3a1aHust
MPSAMBIX U INIOCKOCTEMN B MPOCTPAHCTBE.
O06o03HaueHUs TPSAMBIX U TIJIOCKOCTEH

CEHTSIOpb

[TapamtensHbIe TIPsIMBIE B IPOCTPAHCTBE

CEHTSIOph

10

[TapamtenpHOCTB TpeXx NpsAMBIX. Teopema o
TPEX MaPAUIEIbHBIX NPSAMBIX.

CEHTSIOph

https://resh.edu.ru/

11

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOH, IPOXOASAIIEH Yepes
TOYKY IPOCTPAHCTBA U HE JiexKalel Ha
JaHHOU npsiMoi. JIemMa o nepeceueHrun
MapajuIeNbHbIX IPSIMbIX IIJIOCKOCTHIO

CEHTSOPh

https://resh.edu.ru/

12

[ToHsTHA: MapaJyIeTbHOCTh NPSIMOM 1
IJIOCKOCTH B mpocTpaHcTBe. [IpusHak
MapauIebHOCTH MPSMON U TIOCKOCTH.
CBoiicTBa napaJyIeIbHOCTH MPAMOUN U
MJI0CKOCTH

CEHTSOPh

https://resh.edu.ru/

13

FCOMeTpI/I‘-ICCKI/Ie 3aJa4M Ha BbIYUCIICHUC U
A0Ka3aTCJIbCTBO, CBA3aHHEBIC C
NMapaJiuICJIbHOCTBIO MMPAMBIX U IUIOCKOCTEM
B IIPOCTPAHCTBC

OKTSIOpb

14

Bzaumuoe PpacCIoJIOKCHUC IPSAMBIX B

OKTSIOpb

https://resh.edu.ru/
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npocTtpaHcTBe. CKpeluBaromuecs
npsimble. [Ipu3Haku ckpeluBaromuxcs
npsmbix. Teopema 0 CKpenBaroIuXxcs
MIPSIMBIX

15

lenTpansHas nmpoekuus. Yroi c
COHAIPAaBJICHHBIMA CTOPOHAMH. YTOJI
MEXAY NPSIMbIMU

OKTA0pb

https://resh.edu.ru/

16

VYroun ¢ coHanpaBIeHHBIMU CTOPOHAMH.
VYros Mexay npsMbIMU

OKTS0pb

https://resh.edu.ru/

17

Yroa Mmexay CKpelBaroIMMUCS
MPSMBIMH

OKTS0pb

https://resh.edu.ru/

18

3amaun Ha JOKA3aTeILCTBO U
HCCIIEIOBAHNE, CBA3aHHBIE C
pacIoI0XKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

OKTSI0pb

19

[TapannensHble IockocTH. [Ipu3Haku
MapajuIeIbHOCTU JBYX IIOCKOCTEH

OKTSIOpB

https://resh.edu.ru/

20

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOA1Ieit
yepes TOUKY, He MPUHAAISKAIYI0 JTaHHOM
IJIOCKOCTH M CIEACTBUS U3 HEE

OKTSIOpB

https://resh.edu.ru/

21

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX MTEPECCUCHHS
MIPH MEPECEUCHUN JABYX MapaliebHbIX
IJIOCKOCTEH TpeThei

OKTSIOpb

https://resh.edu.ru/

22

CpoiicTBa mapauieIbHbIX MIIOCKOCTEH: 00
OTpe3Kax mapasuieIbHbIX MPSMBIX,
3aKITOYEHHBIX MEXKY MapauieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEUEHUH MPSMOU C
JBYMSI NTapaJIEIbHBIMU TJI0CKOCTSIMU

OKTSIOpb

https://resh.edu.ru/

23

Terparnap. CpoiicTBa kKyOa u
MPSIMOYTOJILHOTO MapasuielienuIeia

OKTSIOpb



https://resh.edu.ru/
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24

Brruucnenue JUiH OTpe3KOB B KyOe u
MIPSIMOYT'OJIBHOM ITapaJulelICIIUIIe e

HOSI0pb

25

N300pakenue ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 uxX
pEopa. M3o0pakeHne niepecedcHHUsI
ITOJIY4EeHHBIX IUIOCKOCTEN. PackpamuBanue
MMOCTPOEHHBIX CEUCHHI Pa3HBIMU [IBETAMH

HOSI0pb

https://resh.edu.ru/

26

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOJIAT YEPE3 UX
pé6pa. N3obpaxenue nepeceueHus
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

HOSIOpb

27

MeTtop creoB i MOCTPOCHUSI CEUSHU.

HOSIOpb

28

MeTtop creoB i MOCTPOCHUSI CEUSHU.
CBolicTBa epeceyeHrid MPSIMbIX U
IIJIOCKOCTEMN

HOSIOpb

https://resh.edu.ru/

29

[TocTpoenne ceuenuii B mupamuae, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YepPTEKEH U 3aIlMCh 11aroB
MIOCTPOCHHUS

HOSIOPH

https://resh.edu.ru/

30

[IpakTuueckas padota «IloctpoeHue
CeueHUil B mupamuie, Kyoe 1mno Tpém
TOYKaM Ha p&bpax»

HOSIOPh

31

[ToBTOpenue mnanumetpuu: Teopema o
MPOMOPLHUOHANBHBIX 0Tpe3kax. [lomobue
TPEYrOJIbHUKOB

HOSIOPb

https://resh.edu.ru/

32

[ToBTopenue nnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcropus passutus
IUIAHUMETPUU U CTEPEOMETPUH

HOSIOpb

https://www.yaklass.ru/
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33

[TapannensHoe npoektupoBanre. OCHOBHbBIE
CBOMCTBaA MMAPAJLJIEIIBHOTO POEKTUPOBAHUS.
N306pakenue pa3HbIx Guryp B
MapaJuIEIbHON IIPOEKIINH

HOSI0pb

https://www.yaklass.ru/

34

[TapannensHoe npoekTupoBanre. OCHOBHbBIE
CBOMCTBA MApaAJIEIIBHOTO MPOEKTUPOBAHUS.
N300paxkenue pazHbIX GUryp B
MapaJuIeIbHON IIPOEKIINH

nexkabppb

https://www.yaklass.ru/

35

[TocTpoenune ceuenus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO Ha YePTEkKe U
MapajyIeIbHOrOo APYrou npsimoit. Pacuér
OTHOIIIEHU I

neKadpb

https://www.yaklass.ru/

36

[TapannensHas mpoeKuus, IPUMEHEHUE
IUIs IOCTPOCHUSI CEYeHHH KyOa 1
napajuiesienunesaa.

nekabpb

https://www.yaklass.ru/

37

KonTtponbHas padoTa "AKCHOMBI
crepeomeTpun. [lapamiensHOCTh TPSIMBIX
U wiockocte. CeueHnusa"

nekabpb

38

3ayet Ne 1 "AKCHOMBI CTEpEOMETPHH.
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEH.
Ceuenus "

Jekabpb

39

[lepnienukynspHbie MpsIMbIC B
MIPOCTPAHCTBE

Jekabpb

https://resh.edu.ru/

40

[lepneHIUKyIAPHOCTD NPSAMON U
mockocTy. [Ipusnak
MEPIEHIUKYIIAPHOCTHU NPSMON U
IIJIOCKOCTH

Jekabpb

https://resh.edu.ru/

41

IlepnieH UK YIAPHOCTD NPAMOU U
mockocTy. [Ipusnak
NEPIEHIUKYIIIPHOCTHU NIPSMOH U

JeKadpb

https://resh.edu.ru/
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IIJIOCKOCTH

42

[lepnieH UK YIISIPHOCTD NPSAMOU U
mockocTu. [Ipusnak
NIEPIEHIUKYIISIPHOCTH NIPSIMOM U
IIJIOCKOCTH

Jekabpb

https://resh.edu.ru/

43

TeopeMa 0 CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH NPSIMOU, TPOXOAALIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHANKYISIPHON K TJIOCKOCTH

nexkabppb

https://resh.edu.ru/

44

[InockocTu M NepIeHINKYISPHBIE UM
IIPsIMBIE B MHOTOI'PAaHHHMKAX

nekabpb

https://resh.edu.ru/

45

[InockocTu M NepneHINKYISIpHBIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

neKaopb

https://resh.edu.ru/

46

Paccrosnue oT TOUKH J0 IIITOCKOCTH,
paccTosiHue OT MPSMOM 70 TNIOCKOCTH

JeKaopb

47

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAITHIX

SIHBaph

48

[Tapa mapannenbHbIX MJIOCKOCTEH Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPEUIUBAIOLIUMUCS IPIMBIMU B
MIPOCTBIX CUTYAITHIX

SIHBaph

https://resh.edu.ru/

49

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKpCIIUBAOIIUMUCA ITPAMBIMHA C
IIOMOIIIBIO HepHeHHHKYHHpHOﬁ IIJIOCKOCTH

SIHBapb

https://resh.edu.ru/

50

[leprieHAUKYASp U HAKJIOHHASL.
ITocTpoeHue nepneHuKyIsipa U3 TOUKN Ha

IPSIMYIO

SIHBapb

https://resh.edu.ru/

51

Teopema o Tpéx neprneHANKYIIpax
(npsimast u oOpaTHasi)

SIHBapb

https://resh.edu.ru/
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52

Teopema o TpEX nepHeHAMKYIApax
(mpsimast u oOpaTtHasi)

SHBapb

https://resh.edu.ru/

53

Teopema o TpEX nepHeHAMKYIApax
(mpsimast 1 oOpaTHast)

SHBapb

https://resh.edu.ru/

54

Yroa mexay npsaMoi U III0CKOCThIO

SHBaph

https://resh.edu.ru/

55

Yroa mexay npsaMoi U III0CKOCThIO

SHBaph

56

JIByrpanHbIil yroj. CBOMCTBO JIMHENHBIX
YIJI0B ABYTPAaHHOTO yria

SHBAph

57

[lepnieHIuKyngpHBIE MIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHIUKYIISPHBIX
IJIOCKOCTEN

dbeBpaib

58

[Ipu3Hak nepneHauKyIspHOCTH
IIJIOCKOCTEN; TEOpeMa O MPSIMOU
MEepPECEUCHMS ABYX MIIOCKOCTEH
MEPIEeHIUKYISPHBIX TPEThEH MIOCKOCTH

beBpaib

59

CrepeoMeTpuueckre U IpUKIIaTHbIE
3aJlaui, CBSI3aHHBIE CO B3aMHBIM
PaCMoJIOKEHUEM MPAMBIX U TNIOCKOCTH

deBpaib

https://resh.edu.ru/

60

[Torck nmeprneHIuKyYISIPHBIX TPSIMBIX C
MTOMOTIIBIO TIEPIICHAUKYJISIPHBIX
IJIOCKOCTEN

deBpaib

61

Tpéxrpannslii yroi, HepaBeHCTBA s
TpexrpaHHbIx yrioB. Teopema [udaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO yIiia

deBpaib

https://resh.edu.ru/

62

TpEXrpaHHbIl yroji, HEpaBeHCTBa s
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOpPEMBI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAaHHOTO yIJia

dbeBpaib
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63

MHororpasHsslii yro

dbeBpainb

https://resh.edu.ru/

64

DneMeHTHhI ChepUUECKO reOMEeTPHH:
reo0JIe3UYECKUe JINHUU Ha 3emiie

dbeBpainb

65

KonTtponsHas padora

"[lepneH IUKYISPHOCTD NPSAMBIX U
IIJIOCKOCTEHN B IIPOCTPAHCTBE. YTIIBI U
paccrosHus"

deBpaib

66

3auet Ne 2 "[lepnieHIuKyISIpHOCTD
MPSIMBIX U INIOCKOCTEHN B
MPOCTPAHCTBE. YTJIBI U PAaCCTOSIHUS"

deBpaib

67

[ToHaTHE MHOTOTpaHHUKA.
I'eomeTrpuueckoe Teno.

deBpaib

https://resh.edu.ru/

68

Beinykneie MHOrOrpanHuku. Teopema
Ditnepa

dbeBpaib

https://resh.edu.ru/

69

Brinmykibsie MHOrOrpanHuku. Teopema
DOitnepa. [IpaBusibHbIEC U TOTYTIPABUIILHbBIC
MHOTOTPaHHUKHU

MapT

https://resh.edu.ru/

70

[IpaBunbHbIC MHOTOTpaHHUKU. Pacuér
PacCcTOSIHUN OT TOYKHU JI0 MJIOCKOCTH

MapT

https://resh.edu.ru/

71

[IpaBunbHbIE MHOTOTpaHHUKH. Pacyér
PacCcTOSIHUN OT TOYKHU JI0 MJIOCKOCTH

MapT

72

[IpssMoyronbpHBIN Napasuienenunen; Kyo;
M3MEpeHusl, CBOMCTBA MPSIMOYTOJILHOTO
napautenenumnena. [lapamienenunen.
CaolicTBa napajuieyienumnesa.

MapT

https://resh.edu.ru/

73

TeopeMa 0 JUuaroHaJii npsiMmoyroJibHOro
Hapajiiejacnuiica u CJICACTBUC U3 Hee

MapT

74

[Tpusma. Ilpsimas 1 HaKJIOHHAS TPU3MBI.
[IpaBunbHas npusma. CBoicTBa NMPU3MBI

MapT

https://resh.edu.ru/
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75

[Ipusma. IIpsamas u HaKJIOHHAs IPU3MBI.
IIpaBunbHas npusma

MapT

76

IInpamua. Bunael nupamun. [IpaBunpHas
nupamua

MapT

7

[Inpamua. Bunael nupamun. [IpaBunpnas
nupamua

MapT

78

[Inpamua. Bunel nupamun. [IpaBunpHas
npamua

anpelb

https://resh.edu.ru/

79

OproroHanabHOE POEKTUPOBAHHUE.
[TocTpoenue ceuenuii Kyoa, MpU3MBbl,
MIPaBUJILHOM NUPaMUIBI C TOMOLIBIO
OPTOTOHAJILHOM IPOEKIINU

anperb

80

[ToBTOpEHUE: Yroa MEeK Iy IPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TeOpemMa
KOCHHYCOB

anpenb

81

[ToBTOpEHUE: Yroa Mex Iy
CKPEIIMBAIOIIUMHUCS IPSIMBIMU B
MIPOCTPAHCTBE

anpenb

82

FCOMCTpI/I‘ICCKI/IC METObI BBIYHMCIICHUA
yriia MKy NpsAMbBIMU B MHOT'OT'PAHHHUKAX

anpenb

83

HOBTOpeHI/IeZ CKPCIIUBAOIIHUECA IIPAMBIC,
mapayiCJIbHbIC INIOCKOCTU B CTAHAAPTHBIX
MHOTI'OI'paHHHUKaX

anpenb

84

KonTposnrHas padota "MHOrorpaHHuKHN"

anpenb

85

3auet Ne3 "MHororpaHHuKu"

anpenb

86

CI/IMMeTpI/Iﬂ B IIPOCTPAHCTBC

anpenb



https://resh.edu.ru/

OTHOCHUTEJIBHO INIOCKOCTH. IInockocTu
CUMMETpPUN B MHOTOTPaHHUKAX

87 [Ipu3Hak nepnesauKyISpHOCTH IPSIMOU U 1 arpenb
TUTOCKOCTH KaK CJICJICTBUE CHMMETPUHN
CrniocoObI ONyCTHTH NEPIICHANKYIISPHIL: anpenb

88 CUMMETpHS, CIABUT TOYKH TI0 1
MapajuIeJIbHON IPSIMOU

89 Cnasur no HenapannemzHoﬁ IPSIMO1A, 1 arpenb https://www.vaklass.ru/
W3MEHEHHE PACCTOSHUH

90 [TonsiTHe BEeKTOpa Ha MJIOCKOCTH H B 1 anpenb
MPOCTpaHCTBE. PaBEHCTBO BEKTOPOB.

91 Cymma BeKTOpoB. Pa3HOCTh BEKTOPOB 1 Maii https://resh.edu.ru/

92 YMHOXKEHHE BEKTOpa Ha YUCIIO 1 Maif

93 [TpaBwiio mapaenenumeaa 1 Mai
Paznoxenne BekTopa 1o 6aszucy Tpéx

94 BEKTOPOB, HE JICXKAIIUX B OJHOMN 1 Mai https://resh.edu.ru/
TUTOCKOCTH

95 CkassipHO€E [TPOU3BEICHUE 1 Maii https://resh.edu.ru/

9 Brruunciienue yriia Mex 1y BEKTOpaMH B 1 \iai https://www.yaklass.ru/
MPOCTPAHCTBE

97 Hpocreiitte sara:ii ¢ BeKTopanis 1 Mait https://www.yaklass.ru/

98 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1 Mau

99 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1 Mau

100 KonTtponsHas padora "Bekropsr" 1 Man

101 O00011eHrE U cUcTEMATH3aMs 3HAHAN 1 Mait https://resh.edu.ru/

102 KoHTposbHO-01IeHOYHAas TTpolIeypa B 1

paMKax HpOMe)KYTO‘-IHOI\/'I aTTeCTalunu
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OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 1
11 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Ne n/m Tema ypoka Kontpoabnsbie | IlpakTuueckue
Bcero Hu3ydeHusi | oOpasoBaTesIbHbIE
padoThI padoTsbI
pecypcsl
Hunuuapudeckas TOBEPXHOCTb, CEHTAOPh
1 o0pa3yromue MITHHAPHIECKON 1 https://www.yaklass.ru/
MMOBEPXHOCTHU
9 Hunmuaap. [psamoii KpyroBoi HUIUHAP. 1 CEHTSIOph
[nomaae MOBEPXHOCTH LIWIMHAPA
3 Konndeckas moBepXHOCTh, 00pa3yromme 1 CEHTSAOPh
KOHUYECKOU moBepxHOCTH. KoHyc
4 Ceuenune KOHyca MIOCKOCTHIO, 1 CEHTSIOph
napajuieNbHOM MI0OCKOCTH OCHOBAHUS
Yceuéunslii konyc. M3o0paxkenue CEHTSIOph
5 v P 1 P https://resh.edu.ru/
KOHYCOB U YCE€UEHHBIX KOHYCOB
[Tnomaas 60KOBOM MOBEPXHOCTH U CEHTSIOph
6 N P 1 P https://resh.edu.ru/
MIOJIHOM MOBEPXHOCTH KOHYCa
7 JlmarHoctuueckas paboTa 1 1 CeHTAOPb
3 [Tnomaas 60KOBOM MOBEPXHOCTH U 1 CEHTSIOph
MOJIHOW MOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3a1a4u Ha CEHTSIOph
9 JI0Ka3aTeJIbCTBO U BHIYHMCIICHHE, 1
MOCTPOCHUEM CEUECHUU LUIUHPA, KOHyCa
10 CrepeomeTpuueckue 3aJ1a4 Ha 1 CEHTSIOPh
JI0Ka3aTesIbCTBO U BHIYUCIICHHE,
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MOCTPOCHUEM CEYEHUI LIWJIMHJIPA, KOHYCa

11

HpI/IKJIa[[HBIe 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

CEHTAOPb

12

HpI/IKJIaZ[HI)IG 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

CEHTSIOph

13

Cdepa u map

CEHTSI0ph

https://resh.edu.ru/

14

Ilepeceuenue cdepsl 1 mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxenue mapa

OKTS0pb

https://resh.edu.ru/

15

VYpasuenue cheprl. [nomans chepsl u e
yacTeu

OKTSI0pb

https://resh.edu.ru/

16

CummMmetpus cdepsl 1 mapa

OKTSI0pb

https://resh.edu.ru/

17

CrepeomeTpuyecKkue 3a1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHbIE CO cepoil U MapoM,
MMOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

OKTSI0pb

https://resh.edu.ru/

18

CrepeoMeTrpuueckue 3aa4uu Ha
JI0Ka3aTeJIbCTBO U BHIYHCIICHUE,
CBsI3aHHbIE CO C(epoi U MIapoM,
MIOCTPOCHUEM UX CEYCHHI MI0CKOCTHIO

OKTSIOpb

https://resh.edu.ru/

19

[TpuknaaHbie 3a7a4u, CBSI3aHHBIC CO
ctepoii u mapom

OKTSIOpb

https://resh.edu.ru/

20

[ToBTOpEHUE: OKPY)KHOCTH HA TUIOCKOCTH,
BBIUMCIICHUS B OKPY)KHOCTH, CTaHJAPTHBIE
nooous

OKTSIOpb

21

Pazauunsbie KOM6I/IH3.I_II/II/I TCJI BpallICHUS U
MHOT'OT'paHHUKOB

OKTSIOpb

https://resh.edu.ru/

22

3anaum o Teme ""Tena M MOBEPXHOCTH
BpaieHus"

OKTSIOpb



https://resh.edu.ru/
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23

3anauu o Teme ""Tena U NOBEPXHOCTH
BpaieHus"

OKTSIOpb

24

KonTtponrsHas padota "Temna u
MIOBEPXHOCTHU BpaleHus"

OKTSIOpb

https://resh.edu.ru/

25

3auet Ne 3 "Tena u HOBEpXHOCTH
BpaieHus"

OKTS0pb

https://www.yaklass.ru/

26

O06BeM Tena. O6beM MPSMOYTOIHLHOTO
napasuiesenunea

OKTA0pb

https://resh.edu.ru/

27

3amaun 00 yIBOEHUHU Ky0Oa, O KBaJpaType
Ky0a; 0 TPUCEKIIUHU yIiia

HOSIOpb

https://resh.edu.ru/

28

CrepeomeTprueckne 3a/1a9u, CBA3aHHBIE C
00BEMOM NPSAMOYTOJILHOTO
napaJuleenumnesaa

HOSIOpb

29

[Ipuknagaeie 3a1a9u, CBsI3aHHBIE C
BBIYHCIIEHUEM 00bEMa MPSIMOYTOJILHOTO
napajuiesenumena

HOSIOpb

30

O0BEM TIPSIMO TPU3MBI

HOSIOPH

https://resh.edu.ru/

31

CrepeoMeTpHuecKre 3a/1aui, CBSI3aHHbIE C
BBIYHCIICHUEM 00bEMOB IPSIMON TIPU3MBI

HOSIOPh

32

[Ipuknanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMOI TPU3MBI

HOSIOPh

33

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro unrerpaia. O0bém
HAaKJIOHHOH IIPU3MBI

HOSIOPb

https://resh.edu.ru/

34

Beruucnenue 06bEMOB Tell € MOMOUIBIO
omnpenenéHHoro uHTerpana. OosEm
MIUPAMMIBI

HOSIOpb

35

®opmyna 00bEMa MMPaMUIBL.
OTtHomeHne 06beMOB MUPAMUJ C OOLIUM
yriom

HOSIOpb

https://resh.edu.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

®opmyna 00bEMa MHUPaAMHUIBL.

Jiekabppb

36 OTtHomeHne 06beMOB MUPAMUJ C OOIITUM
YIJIOM

37 CrepeomeTpuiecKue 3a/1auu, CBI3aHHBIC C nexkabppb
00BbEMaMU HAKJIOHHOW MTPU3MBI

38 CTC?GOMeTpI/I‘ICCKI/Ie 3a/1a4yu, CBS3aHHBIC C nexkabppb htts://resh.edu.ru/
00BEMaMU HPaAMUJIBI
[Mpuknagaeie 3agaun mo TeMe "OObEMBI nekabpb

39 Ten", CBI3aHHbIE ¢ 00bEMOM HAKJIOHHON
TIPU3MBI

40 HpI:I‘KJ'Ia)IHI)Ie 3a/1aun n? TeMme "OOBEMBI nekabppb https://resh.edu.ru/
Ten", CBA3aHHBIE ¢ 00BEMOM MTHUPAMUIBI

41 [Ipumenenne 00bEMOB. Beruncnenue nexkabppb
PacCTOSIHUS 70 TUIOCKOCTH

42 Kontponbhas padota "O0bEM nekabpb
MHOTOrpaHHuKa"

43 3ager Ne 2 "O6BEMBI MHOTOTPAHHHKOB" nexabpb

44 O06béM mmumuHapa. Teopema 06 00bEMeE Jekabpb https://resh.edu.ru/
MPSIMOTO LUJIHHJIpA
Brruncnenue 00bEMOB TN ¢ TOMOUIIBIO neKadpb

45 onpenenéunoro uarerpana. OobEm https://resh.edu.ru/
KOHyca

46 ITmomanu OOKOBOM U ITOJIHOM Jekabpb
MOBEPXHOCTH KOHYCa
CrepeoMeTpHruecKre 3a/1a4u, CBSI3aHHbIE C JeKaopb

47 BBIUMCIICHUEM 00BEMOB TIHITUHIIPA, https://resh.edu.ru/
KOHyca

48 [Tpuknagnsie 3agaun no TeMe "OObEMBI U Jekabpb

IJI0ILA]IM TTOBEpXHOCTEN Ten"



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

49

OOBEM 11apa ¥ MIapoOBOTO CEKTOpA.
Teopema 06 00béme tapa. Ilnomans
cdepbl. CTepeoMeTprUeCKHe 33/1a4H,
CBSI3aHHBIE C BEIYHCIIEHUEM 00HEMOB
1Iapa, MapoBOTO CErMEHTa M IIapOBOT0
CeKTopa

SHBapb

50

[Ipuknagusie 3agaun mo Teme "OObEMBI
Ten", cBA3aHHbIE ¢ 00bEMOM 11apa U
momasio cepbl. COOTHOMIEHUS MEXKTY
TUTOIIA/SIMH TTOBEPXHOCTEH M 00BEMaMu
MOJIOOHBIX TEJ

SHBaph

https://resh.edu.ru/

51

[TonoOHbIE TEMa B MPOCTPAHCTBE.
N3menenne 00bEMa mpu mo100uu.
CrepeomMeTprvecKue 3a/1a4uM, CBI3aHHBIC C
BBEIUHMCIIEHHEM 00BEMOB TEJ U IUIOMIANEN
MOBEPXHOCTEMN

SHBaph

52

KonTtponpnas padota "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

SIHBaph

53

3ayet Ne 4 "Ilnomaay moBepXHOCTU U
00BbEeMBI KPYTJIbIX Ten"

SIHBaph

https://resh.edu.ru/

54

[ToBTOopenue Tems! "KoopauHaTel BEKTOpa
Ha IUIOCKOCTH U B MPOCTpaHCcTBE"

SIHBaph

https://resh.edu.ru/

55

[ToBTOopenue TeMsl "KoopauHaTel BEKTOpa
Ha IUIOCKOCTH U B MpOCTpaHCcTBE"

SIHBaph

56

[ToBTOpenue temsl "CkansipHoe
MPOU3BEJICHUE BEKTOPOB"

SIHBaph

57

IToBTOpenue Tems! "Boruncinenue yria
MEXAy BEKTOPAMH B ITPOCTpaHCTBE"

SIHBapb

58

IloBTOpenue Tems! "Boruncinenue yria
MEXAy BEKTOPaMHU B IPOCTpaHCTBE"

beBpaib



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

[ToBTOpeHue Temsl "YpaBHEHHE NPSIMOH,

dbeBpainb

59 .
IIPOXOIsLIel uepes 1Be TOUku"
VYpaBHEHHE IJIOCKOCTH, HOPMaJIb dbeBpaib
60 ’ ’ https://www.yaklass.ru/
ypaBHEHHE IIOCKOCTH B OTPE3Kax
YpaBHeHHE IJIOCKOCTH, HOPMAaJlb, eBpajib
61 p P P
ypaBHEHHE IUIOCKOCTH B OTPE3Kax
62 YpaBHEHHE INTIOCKOCTH, HOPMAJlb, ¢deBpaib
ypaBHEHHE TIOCKOCTH B OTPE3Kax
63 BeKTOpHOE TIPOM3BEICHNE (bespan
JInHeliHBIC HEPABEHCTBA, IMHCHHOE eBpab
64 HporpaMMI/Ipoll)aaHI/Ie denp https://resh.edu.ru/
AHaTUTHYECKHE METO/IBI pacuéra yria beBpaib
65 https://resh.edu.ru/
MEKTy IPSIMBIMH B MHOTOTPaHHHKAX
66 AHaTUTHYECKHE METO/IBI pacuéra yria beBpaib https://resh.edu.ru/
MEX]Ty IPSIMBIMH B MHOTOTpaHHHKAX
dopmMysa paccTOSHUSA OT TOUKH JI0 MapT https://resh.edu.ru/
67 pMmyia p p
TUIOCKOCTH B KOOPIUHATAX
68 HaxosxaeHre pacCTOSHUN OT TOYKH 10 MapT https://resh.edu.ru/
IJIOCKOCTH B KyOe
69 HaxosxaeHre pacCTOSHUN OT TOYKH 10 MapT https://resh.edu.ru/
IUIOCKOCTHU B MPABWIIBHOW TUPaMUJIe
70 KontponbHas padoTa "AHaauTHdecKas MapT
reomerpus”
71 3auet Ne 5 "Ananutuyeckas reomeTpus” MapT
JIBmxeHus npoctpancTBa. OToOpaKeHusI. MapT https://resh.edu.ru/
72 JIBr>keHus U paBeHCTBO ¢uryp. OOmue
CBOMCTBA JBWKCHUU
73 Bunel 1BrKeHMIT: mapaienbHbIN MapT https://resh.edu.ru/

NEpCHOC, HCHTpAJIbHASA CUMMCTPUS,



https://www.yaklass.ru/
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3epKaJIbHAasi CAMMETpPHUS, IIOBOPOT BOKPYI
IpsAMOM

74

[Ipeo6pazoBanwus mogoous. [psmas u
cdepa Diinepa

MapT

https://resh.edu.ru/

75

FGOMeTpI/I‘ICCKI/IG 3aaa4u Ha IPUMCHCHUC
JABMKCHUA

MapT

https://resh.edu.ru/

76

[IpakTnueckas padora "/[Buxenue"

MapT

77

CeucHus MHOT'OT'PpaHHUKOB: CTAHAAPTHLBIC
MHOTI'OrpaHHUKHA

anpelb

78

CeueHunss MHOTOTPAHHUKOB: METO/T CIIE/IOB

anperb

79

CequI/m MHOl"Ol"paHHI/IKOBZ CTaH}IapTHI)IC
TJTOCKOCTH, IEPECECYEHUS MPSIMBIX U
IJIOCKOCTEN

anperb

https://resh.edu.ru/

80

[TapannenpHble NPSMBIE U TUIOCKOCTH:
napajuiesibHble CEeUeHUS

anpenb

81

[TapannenpHble NPSMBIE U TUIOCKOCTH:
pacy€T OTHOLICHUI

anpenb

82

HapanﬂenLHHe IIPAMBIC U ITJIIOCKOCTH:
YTJIbI MEXKAY CKPCIIMBAIOIIUMUCSH
IIpsAMBIMHA

anpenb

https://resh.edu.ru/

83

[lepnieniuKynsapHbIC MPSIMBIC U
TJIOCKOCTHU: CTaHAPTHBIE Maphl
MEPIEeHIUKYIAPHBIX TUIOCKOCTEHN U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB

anpenb

84

[leprieHauKyAsIpHBIE MPSIMbBIE U
IUIOCKOCTH: TeopeMa O Tpex
NepIeHANKYIIsIpax

anpenb

85

[leprieHAuKyIspHBIE MPSIMBIE U
IJIOCKOCTH: BBIUMCIIEHUS UIMH B

anpenb



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

MHOTI'OrpaHHUKax

86

[ToBTOpenue: mionaau
MHOTOYT'OJIbHUKOB, (hOpMYJIbI A5t
TJI0IAJIeH, COOOpaKEeHHSI IO 100Us

anpeib

87

[ToBTOpenue: mionaau
MHOTOYTOJIbHUKOB, (hOpMYJIBI 715t
TIJI0IAJIeH, COOOpaKEeHHUSI 0 100U

anpelb

https://resh.edu.ru/

88

[Inomany ce4eHU MHOTOIPAHHUKOB:
IJIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs O00Us

anperb

https://resh.edu.ru/

89

[Inomany cedeHMt MHOTOTPaHHUKOB:
IJIOLIA/IM MTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHHUSI T10100Mst

anperb

https://resh.edu.ru/

90

KonTponsnas pabora "[loBTOopenue:
MHOTOI'PaHHUKH, CEYEHUS
MHOTOI'PaHHUKOB"

Man

91

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIMs 3HAHUIL:
"[TapannenbHOCTh MPSAMBIX U TJIOCKOCTEH
B IIPOCTpaHCTBE"

Mau

92

O6o6maromee moBropeHue 11 moHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIACCOB, CUCTEMAaTH3aIMs 3HAHUI:
"[TapannenbHOCTh NPSAMBIX U TJIOCKOCTEH
B IIPOCTpaHCTBE"

Mau

93

O6o6maromiee noproperue 11 nonsTuit u
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUH:
"BexTopsl B npocTpaHcTBe"

Man



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

94

O6o6maromee noproperue 11 nonsTuii u
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aI1s 3HAHHUHN:
"BexTopsl B npocTpaHcTBe"

Man

95

Oo6o6miaromee moBropenue 11 moHsTHi U
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIus 3HAHUH:
"BexTopsl B npocTpaHcTBe"

Mai

96

O6o6maromniee nopropenue 11 nonstuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHHUH:
"O6beM MHOTOrpaHHuKa"

Man

97

O6o6mmaromniee nopropenue 11 noustuii u
MeTo0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aINs 3HAHUHN:
"O0BeM MHOTOTpaHHUKA"

Man

98

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIACCOB, CUCTEMATH3alHs 3HAHMIA:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyJibIxX Ten"

Mau

99

O6o6maromee moBropeHue 11 moHATHiA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIAaCCOB, CUCTEMATH3allis 3HAHMIA:
"[Tmommaamu MOBEpXHOCTH U 0OBEMBI
KpyTrJbix Ten"

Mau

100

KOHTpOJ’IBHO- OIICHOYHAad mpoueaypa B
paMKax HpOMe)Ky’TO‘-IHOI\/’I aTrTeCTalnnu

Man

101

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ pojb B Pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U

Man




KOMIIBIOTCPHBIX TEXHOJIOT Ui

Hcropus pasBUTHS CTEpEOMETPUM KaK Man
102 HayKU U €€ poJIb B Pa3BUTUHU 1
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHA OCHOBHOU

OBPA3OBATEJIbHOM ITIPOT PAMMBI

10 KJIACC
Kox . .
IIpoBepsiemble mMpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbLHOIM
MPoBEpsIeMoro NMPOrpaMMbI CpeIHero 001ero 0opa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh NOHATHAMU: TOUKA, MPAMAast, IIIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH W CICACTBHS W3 HHX TMPU  PEHICHHUH
' reOMETPUIECKUX 3a/1a4
73 OnepupoBaTh TOHATHSIMH: IMAPALICIBHOCT, W TEPHCHIUKYISAPHOCTh TIPSIMBIX H
' IUIOCKOCTEH
7.4 KnaccuduiupoBaTs B3aMHOE pacoyioKeHUE MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE
OnepupoBaTh TOHSATHSIMH: JABYIPAHHBIM yroJi, TPaHH ABYIPAHHOTO YyIia, pedpo
7.5 JBYTPAHHOI'O YIJIa, JIMHEMHBIA yroj JABYIPaHHOTO YIJIa, TPalyCHas Mepa JBYTPAHHOTO
yria
76 OnepupoBaTh MOHATUSMHU: MHOTOT'PAHHUK, BBITTYKIIBI W HEBBIMYKIBI MHOTOTPAaHHUK,
' 3JIEMEHTHI MHOTOTPaHHUKA, TIPABMIILHBI MHOTOTPAHHHK
77 Pacrio3naBath OCHOBHBIE BH Bl MHOTOTPAaHHHUKOB (ITMPaMHKJIa, IPU3Ma, TTPSIMOYTOJIbHBII
' napasuienenures, Kyo)
KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS A KJIACCH(PUKAIUH
7.8 (BBITYKJIBIE W HEBBIMTYKJIbIC MHOTOTPAHHUKH, MPAaBUJIbHbIE MHOTOTPAHHHUKH, TIPSIMBIE U
HAaKJIOHHBIE TIPU3MBI, ITAPaJIICIICITUTIC B )
7.9 OnepupoBaTh MOHATHAMU: CEKYIIas IIIOCKOCTh, CEUEHNE MHOTOTPAaHHUKOB
710 OOBSICHATH, TPHUHITUIIBI TOCTPOSHUS CEYCHHH MHOTOIPAHHUKOB, HCIOJB3YsS METO]
' ClIeZIOB
711 CtpouTh CeYeHHS] MHOTOTPAHHHKOB METOJIOM CJIEJIOB, BBIMOJHATE (BBIHOCHBIC)
' IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXO0XKACHHUE TEOMETPHUYECKHMX BEIMYMH 110 0Opasiam WiIu
aNropuT™MaM, TPHUMEHSS M3BECTHBIC aAHAJUTHYCCKHE METOJbl MPU  PEIICHUH
7.12 CTaHJIAPTHBIX MAaTEMaTHYECKMX 3a/lad Ha BBIYUCICHUE PACCTOSHUN MEXIy IBYMS
TOYKaMH, OT TOYKU JO MPSAMOM, OT TOUKHJIO TUIOCKOCTH, MEXKAY CKPEIIMBAIOIIMMHUCS
MPSMBIMHU
Pemate 3amaun Ha HaXO0XKACHHUE TEOMETPHUYECKMX BEIMYMH 110 0OpasiaMm HWiIu
QIrOpuUTMaM, TMPHUMEHSSI HW3BECTHBIE aHAJUTUYECKHE METOJAbl TMPH  PEIIeHUU
7.13 CTaHJAPTHBIX  MaTeMaTHMUeCKUX  3aJad  Ha  BBIUYMCICHHE  YIJIOB  MEXKIY
CKPEIIUBAIOIIUMHUCS MPSMBIMH, MEXIY MPSIMOUN M MIOCKOCTHIO, MEXKIY MIOCKOCTAMU,
JIBYTPAHHBIX YTJIOB
Boruncnsate 00bEMBI U IIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MIpHU3Ma, MTHPaMUIA)
7.14 ¢ nmnpuMmeHeHHeM GOpMYJ, BBIYHCISATH  COOTHOIICHUS  MEXIY  IUIOIIAIIMU
MOBEPXHOCTEH, 00bEMAMHU MOT0OHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATHUSMH: CHUMMETPHUS B TPOCTPAHCTBE, ILIEHTP, OChb M IIJIOCKOCTh

CUMMCTPUH, HCHTP, OCb U IMJIIOCKOCTb CUMMCTPUU (bI/Il“prI




N3Bnekars, peoOpa3oBbIBATH 51 MHTEPIPETUPOBATH nH(pOPMAIIHIO 0

7.16 MIPOCTPAHCTBEHHBIX T'E€OMETPHUECKUX (HUTypax, TNPEJCTABICHHYI0 Ha YEpPTekKax H
pUCYHKAX
[IpumensaTh reomerpudeckue (akThl IS PENICHUS CTEPEOMETPUUYECKUX 3ajad,
7.17 MIPEANOJIArarolUX HECKOJIBKO IIAr0B PELICHUs, €CIU YCIOBHS IPUMEHEHHMS 3a/laHbl B
SBHOU (opme
718 [TpuMeHSTh MPOCTEUIINE MPOTPAMMHBIE CPEICTBA M JIEKTPOHHO-KOMMYHHKAIIIOHHBIE
' CUCTEMBI IIPU PEIICHUU CTEPEOMETPHICCKUX 33124
719 [IpuBOUTE MpPHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B TPUPOJEC U IKHU3HH,
' pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHUU B HCKYCCTBE
[TpuMeHSTh MOTydYeHHBIC 3HAHWS HA MPAKTHKE: aHAIM3UPOBATH PEAIbHBIC CUTYAIMH H
MPUMEHATh HW3YYCHHBIC IOHATHS B TIPOIECCE IMOUCKA PEIICHHUS MaTeMaTHYSCKU
720 chopMyIUPOBAaHHON MPOOJIEMBbI, MOJIETUPOBATh peaJbHBIE CHUTyal[dd Ha S3bIKE
' TEOMETPHH, HUCCIICIOBATh MOCTPOSHHBIC MOJICIH C UCIOJIB30BAHUEM T€OMETPUUCCKUX
MOHATHH W TEOpeM, armapara ajreOphl, pemaTh MPAKTUICCKHE 3aJla4d, CBS3aHHBIC C
HaX0XJICHUEM T€OMETPHUISCKUX BEITHIHH
11 KJIACC
Kon N .
IIpoBepsieMble MpeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOBEPHEMOTO NMPOrpaMMbl CpelHero 001ero 0Opa3oBaHus
pe3yJabTaTa
6 I'eomeTpust
OnepupoBaTb  HOHSTHSIMH: HWIMHIpUYECKass  TOBEPXHOCTh,  oOpa3ymomiue
6.1 IAJTUHIPUYECKON TMOBEPXHOCTH, MIJIMHIAP, KOHHYECKas MOBEPXHOCTh, OOpa3yroliue
KOHUYECKOM MOBEPXHOCTH, KOHYC, chepruueckasi IOBEPXHOCTh
6.2 Pacno3naBate Tena BpameHust (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI TIOJIYUYEHHUS TEJ BpaIleHUS
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U II0CKOCTH
6.5 OnepupoBaTh NOHITUSAMMU: IIAPOBON CErMEHT, OCHOBAHHE CETMEHTA, BHICOTA CErMEHTA,
' IapOBOH CIIOM, OCHOBAHHUE IIAPOBOT0 CJIOS, BBICOTA IIIAPOBOTO CIIOSI, IIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI U TUIOMIAN TOBEPXHOCTEN TEJ BpAICHHS, TEOMETPUUYECKUX Tell C
' npuMeHeHneM Gopmy
6.7 OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIUCAHHBINA B cepy U OMUCAHHBIA OKOJIO
' cdepsl, cdepa, BIUCaHHAS] B MHOTOI'PAaHHUK WJIH TEJIO BpallleHUS
6.8 BbIYHCHATE COOTHONIEHUS! MEXK]TY IMIIOIMIAIIMU TOBEPXHOCTEN 1 00bEMaMU MOI0OHBIX
' TEN
6.9 N3o00paxkaTe u3ydyaeMble (pUTYpHl OT PYKH M C MPUMEHEHHEM MPOCTHIX YePTEKHBIX
' HHCTPYMEHTOB
6.10 BrInoyHATE (BRIHOCHBIE) MJIOCKHE YEPTEX U U3 PHUCYHKOB MPOCTHIX 0OBEMHBIX (HUTY:
' BH/I CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS
6.11 N3Bnekars, HUHTEPIPETUPOBATH u npeoOpa3oBLIBAThH nH(pOPMAIIUIO 0

NPOCTPAaHCTBCHHBIX T'COMCTPUYICCKUX (I)I/Il" ypax, HOpCACTABJICHHYIO Ha YCPTCKAX U




pUCYHKaX

[IpumensTe reomeTpuueckue (aKTbl Ui PEMICHUS CTEPEOMETPHUECKUX —3a/ad,

6.12 MPEOIaraliuX HECKOIBKO IIaroB PELIeHUs, €CIIU yCIOBUS MPUMEHEHUS 3aJaHbl B
SBHOH (opme
6.13 OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BBINOJHATE JISACTBUSL CIIOKCHUSI BEKTOPOB, BBIYMTAHMS BEKTOPOB M YMHOXKCHHS
' BEKTOpa Ha YHCIIO0, OOBACHATh, KAKIMH CBOWCTBAMH OHH 00J1a/1al0T
6.15 [TpuMeHsTH MpaBUIIO MapajvIeNIenuIe1a IPU CJI0KESHUN BEKTOPOB
OmnepupoBaTh MOHATHIMU: JIEKAPTOBBI KOOPAMHATHI B NMPOCTPAHCTBE, BEKTOP, MOIYJIb
6.16 BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, YIrod MEXIy BEKTOpPaMH,
CKaJIIPHOE TIPOM3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAaHAPHBIE BEKTOPHI
HaxomuTe CcymMMy BEKTOpPOB W TPOW3BEJCHHWE BEKTOpa HA YHCIO, YTrOJ MEXIy
6.17 BEKTOpaMH, CKaJSIPHOE  MPOM3BEICHWE, PACKIAAbIBaTh  BEKTOpP TI0  JIBYM
HEKOJITHHEAPHBIM BEKTOpaM
6.18 3amaBarth MIIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIAMHAT
6.19 Pemate  mpocTeiimme TreoMeTpUYecKHWe 3aladyd  Ha  NPUMEHEHHE BEKTOPHO-
' KOOPIMHATHOTO METO/Ia
Pemrate 3amaum Ha /I0Ka3aTeNbCTBO MAaTEMATHYECKUX OTHOUICHHH W HaXOXKICHHE
6.20 reOMETPUYECKUX BEIUMYMH MO0 o0pa3liaM WIM alropuTMaMm, HpPUMEHSs H3BECTHbIE
METO/IBI TIPH PEIICHUH CTaHAAPTHBIX MAaTEMATUIECKUX 3a/1ad
6.21 [TpumeHATs mpoCTelIIne MPOrpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHHKAITMOHHBIC
' CHCTEMBI ITPH PEIICHUH CTEPEOMETPUYCCKHX 3a1a4
6.22 [TpuBOMUTE TpUMEpPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TPUpPOJE M KU3HH,
' pacno3HaBaTh MPOSIBICHNE 3aKOHOB TE€OMETPHH B HCKYCCTBE
[TpuMeHAT MOJTy4eHHBIC 3HAHUSI HA MPAKTUKE: aHAIM3UPOBATh PEalIbHbIC CUTYAIlUN H
NPUMEHATh HW3y4YEeHHBIC MOHSATHA B IIpOILEcCe MOWCKA PEHICHUS MaTeMaTHYeCKH
6.23 copMyIHpOBaHHON NPOOJIEMBI, MOJAEIUPOBATh peajbHbIE CHUTyallMd Ha S3bIKE
' r€OMETPUH, UCCIEI0BAaTh MOCTPOCHHBIC MOJEIHN C HMCHOJIb30BAaHHEM I'€OMETPHUYECKUX
MNOHATHH M TEOopeM, anmapara ajareOpbl, pemaTth NpaKTHYECKUe 3aJadyd, CBSI3aHHBIC C
HAaXO0X/ICHHEM I€OMETPHYECKUX BEININH
MNPOBEPSIEMBIE 3JIEMEHTBI COAEPKAHUS
10 KJIACC

IIpoBepsieMbIii 3JIeMEHT COAECPKAHUSA

Kox
7 I'eomerpus
71 OcHOBHBIE TMOHATUS cTepeoMeTpuu. Touka, mpsmasi, IUIOCKOCTh, HpocTpaHcTBO. [loHsTHe 00
' aKCOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX
B3auMHoe pacmnosiokeHue NOpsAMBIX B IPOCTPAHCTBE: IEpeCeKaroIuecs, NapajelbHble U
CKpeluBaromuecs: mnpsiMble. IlapannensHOCTP NPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
7.2 | mapajulenbHbIE MPSAMBIE B IPOCTPAHCTBE, MAPAJUIETBHOCTD TPEX MPSAMBIX, MAPATIIEIBHOCTD MPSIMO

U IUIOCKOCTH. YTJIBIC COHAIpaBJICHHBIMU CTOPOHAMHU, YIroJI MCKAY MNPAMBIMH B IIPOCTPAHCTBE.
HapaHJ'IeJ'ILHOCTB ILIOCKOCTEI: napaJijiCJIbHBIC TINIOCKOCTH, CBOICTBa nmapalJICJIbHBIX ILIOCKOCTEH.




[Ipocreiiue MpocTpaHCTBEHHBIE (UTYpPHI HA IUIOCKOCTH: TETpPa’daAp, KyO, Mapaiesenurnes,
MMOCTPOEHUE CEUCHUI

7.3

[lepneHUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: IEPHEHIUKYJSPHBIE IpPsAMbIE B IPOCTPAHCTBE,
IpsIMbIE ITApaJUICIbHBIE M IEPIECHAUKYISAPHBIE K IUIOCKOCTH, IPU3HAK MEPHEHIUKYJIIPHOCTU
IIPSIMOM U IUIOCKOCTH, TEOpPEMa O IPSAMOM NMEPIEHANKYIIIPHON INIOCKOCTU. YTIUIBI B IIPOCTPAHCTBE:
YroJl MEXAYy IpsIMOM M IUIOCKOCTBIO, JIBYTPAaHHBIM YroJl, JUHEHHBIM Yroj ABYIPAHHOTO YIUIA.
[lepneHuKyIIslp U HAKJIOHHBIE: PACCTOSHAE OT TOYKHU JO INIOCKOCTH, PACCTOSHUE OT IPSIMOU 10
IJIOCKOCTH, MpOEKUMsl (UIypbl Ha IUIOCKOCThb. lleprneHauKyaspHOCTh IUIOCKOCTEM: HpHU3HAK
NEPIEHIUKYJIIPHOCTH JBYX IIOCKOCTEN. Teopema 0 TpEX mepneHauKyIspax

7.4

[loHATHE MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHTBI MHOI'OTPAHHUKA, BBIIYKJIbIE W HEBBIITYKIIbIC
MHOT'OTPaHHUKH, pa3BEPTKa MHOrorpaHHuka. lIpusma: N-yrospHas mpusma, TPaHH U OCHOBAHUS
NpU3MBl, TMpsMasi W HAKJIOHHAs TpU3Mbl, OOKOBas ¥ TIOJHAs IOBEPXHOCTh MPU3MBIL.
[Tapamnenenunen, npsMOYTOJIBHBIM Napajlelenune] U ero cBoicrtBa. Ilmpammpa: N-yrosibHas
nupaMuia, T'paHH W OCHOBaHUE MUpaMHbl, OOKOBas W IOJIHAS MOBEPXHOCTh IMHUPAMUJBI,
MpaBWIbHAs W Yyceu€HHas MNHMpamMuga. OJEMEHTbl MNpu3Mbl W TOHpaMuibl. [IpaBunbHbIE
MHOTOTPaHHUKH: IOHATUE MPABWJIBHOIO MHOTOIPAaHHHKA, INPAaBHJIbHAs NPU3Ma U IPaBHIIbHAA
nupamua, paBuiibHasi TPEYroJibHas MUpaMua U MPaBUIbHBIA TeTpasap, kyO. [Ipencrasienue o
MPaBWJIbHBIX MHOTOTPAaHHUKAX: OKTa’ap, JoJeKa’Ap U ukocayapyrue CedeHHs OpU3MBI U
MTAPaAMU/IBI

7.5

CI/IMMeTpI/ISI B MPOCTPAHCTBC: CUMMETPHUA OTHOCHUTCIBHO TOYKHU, prIMOI\/'I, IUIOCKOCTH. DJIEMEHTHI
CUMMCTPUHU B IIUpaMUiax, nmapajiCICIIuIcaax, IpaBUJIbHbBIX MHOT'OI'paHHUKaX

7.6

Brluncinenue »m1eMEHTOB MHOTOTPaHHUKOB: péEOpa, mmaroHanw, yribl. [lmomans OOKOBOM
MMOBEPXHOCTH U TIOJTHOW TTOBEPXHOCTH MPSIMOM TIPU3MBI, TUIOIIAIb OCHOBAHUM, TeOpeMa 0 OOKOBOM
MMOBEPXHOCTH TPSAMOM Tpu3Mbl. [Lmomians GOKOBOW TMOBEPXHOCTH M MOBEPXHOCTH MPABUIBLHOM
MUpaMHIbl, TEOpEMa O IUIoIaau yceu€HHoW mupamubl. [lonarue 06 o0béme. OOBEM MUpamMuabl,
MIPU3MBI

7.7

[Tono6HbIe Tenma B mpocTpaHcTBe. COOTHOMICHUS MEXAY ILIOMAASIMHU MOBEPXHOCTEH, 00bEMaMu
O0T0OHBIX TEI

11 KJIACC

Kox
6

IIpoBepsieMbIii 3JIeMEHT COAECPKAHUS

I'eomeTrpus

6.1

]_II/IJ'II/IHI[pI/ILIeCKaH IMOBECPXHOCTD, 06pa3yfoume HHHHHﬂqueCKOﬁ IMOBCPXHOCTH, OChb
HHHHHHquCCKOﬁ IMOBCPXHOCTHU. ]_[I/IJ'II/IH,Z[pZ OCHOBAHMS Y OOKOBas IMOBCPXHOCTD, 06pa3y}01ua${ n
OChb, IJIoIIaab OOKOBOI U MOJHOM IMOBEPXHOCTHU

6.2

Konnueckass moBepXHOCTb, 0Opa3yrollie KOHUYECKOH IOBEpXHOCTH, OChb M BEpUIMHA
KOHMYecKoi moBepxHocTH. KoHyc: ocHOBaHME M BeplIMHA, oOpasyromias U OCbh, IJIOIIAIb
OOKOBOW M TOJIHOM MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00Opa3ylollue M BHICOTA, OCHOBAHUS U
O0KOBasi MOBEPXHOCTb

6.3

Chepa wu map: meHtp, paauyc, AUaMeTp, IUIOMIAAb TOBEpXHOCTH cdeprl. Bzaumuoe
pacmoioxkeHue cdepsl U MI0CKOCTH, KacaTeabHasl IIIOCKOCTh K chepe, miomaab cheps

6.4

I/I306pa)KeHI/IC TCJI BpallICHUA Ha IJIIOCKOCTH. PaSBépTKa OUIIMHApPA U KOHYCa

6.5

KOM6I/IHaL[I/II/I TCJI BpalICHHUA U MHOT'OT'PaHHUKOB. MHOFOFpaHHI/IK, ONMCAHHBIA OKOJIO C(pepLI,




C(bepa, BIIMCAHHAdg B MHOT'OI'PpaHHUK, WJIKW TCJIO BpalllCHUA

6.6

[onsitue 06 06vEMe. OcHOBHBIE CBOIicTBAa 00BEMOB Tel. Teopema 00 00bEME MPAMOYTOIHLHOTO
napajenenunena u ciaeacTsus u3 Heé. O0bEM mmnmmMHApa, koHyca. OO0BEM mapa W IUIOIAIb

cepsl

6.7

[TonoGHbIe Tena B nmpocTpancTBe. COOTHOMICHHS MEXTY TUIOIIAIIMU IOBEPXHOCTEH, 00bEMaMu
0JJI00HBIX Tell

6.8

Ceuenust uIMHIpa (MapajulebHO U MEPIEHAMKYIISIPHO OCH), CEUEHHUs KOHyca (IapajljiesibHOe
OCHOBAHUIO U MIPOXOJISINIEE Yepe3 BEPIINHY), CEUCHHS Iapa

6.9

Bexrtop Ha miockoctu u B mpoctpaHcTBe. CllokKEHHE U BBIYUTAHUE BEKTOPOB. YMHOKEHHE
BEKTOpa Ha uucio. PasnoxeHue BekTOopa 1o TpEM HEKOMIUIaHApHBIM BekTopaMm. [IpaBuio
napajuienenunena. Pemenue 3anay, cBsI3aHHbIX ¢ IPUMEHEHUEM IIPABUJI AEUCTBUI C BEKTOpaMuU

6.10

[IpssMmoyronpHas cucrema KOOpAMHAT B mpocTtpaHcTtBe. KoopamHatel BekTopa. IIpocreiimne
3aJaud B KOOpAMHATaXx. Yroia Mexay Bekropamu. CKalsipHOE IpPOU3BEJECHHUE BEKTOPOB.
Brruncnenue yrioB mMexay HpsMbIMH U IUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIA METOJ IIPH
pEeLIEHNN TEOMETPUYECKUX 3a1a

IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM

OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI

CPEJHEI'O OBHIEI'O OBPA30OBAHUA

Kon

NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemblie TpeOGOBaAHNS K NMPEAMETHBIM Pe3yJibTATaM OCBOECHUSI OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpa3oBaHusi

Bnagenue weromamMu 10Ka3aTenbCTB, AJITOPUTMAMHM pEUICHHUS 3ajady; YyMEHHE
dbopMynupoBaTh M ONEPUPOBATh NOHATHUSIMHU: OIpENEICHHE, aKCHUOMa, TEeopeMa,
CIIEJICTBUE, CBOICTBO, MPHU3HAK, 0KA3aTeJIbCTBO, PABHOCWIbHBIE (DOPMYIUPOBKY;
NPUMEHATh UX; YyMeHHe (GOopMyIUpoBaTh OOpaTHOE U MPOTUBOIOJIOKHOE
yTIBEpXJACHHUE, MPUBOJAUTH MPUMEPbl U KOHTPIPUMEPHL, HCIOJIB30BATh METOJ
MaTeMaTU4eCKOW MHIYKIMH; IPOBOIUTH JIOKa3aTENIbHbIE PACCYKICHUS MPU PEIICHUN
3a/1a4, OLIEHWBATh JIOTMYECKYIO0 MPABHJIBHOCTh PACCYXKIEHUI; yMEHHUE ONEpPUpPOBATH
MOHATHSAMH: MHOKECTBO, MOJMHOXECTBO, OMNEpallMd HaJ MHOKECTBAMHU; YMEHHE
WCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapar JJisi ONHCAHUS peabHBIX
MPOLIECCOB U SIBJICHUM W TMpPU PEHICHWH 3aJad, B TOM YHUCJIE U3 APYruX Yy4eOHBIX
MpeIMETOB; YMEHHE OMEpPUpPOBaTh MOHITUSIMU: Tpad, CBSA3HBIM rpad, AepeBo, UK,
rpad Ha TIOCKOCTH; YMEHHUE 33/1aBaTh M OMHUCHIBATh Ipadbl pa3TUYHBIMHU CIIOCOOAMH;

HCIIOJIb30BATh Fpa(l)BI I[IpU pCUICHUU 3a1a4d

YmMmenue ONECpUpOBaTh IMNOHATHUAMU: HATYPAJIBHOC YHUCIIO, LEJIOC YHUCIIO, CTCIICHL C
LEJIbIM TIOKa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHb C paluOHAJIbHBIM
IIOKa3aTc€JICM, CTCIICHB C JEeNCTBUTEIILHBIM IIOKa3aTcJICM, J'IOl“apI/I(I)M qucia, CUHYC,
KOCHMHYC W TaHI'CHC IIPOU3BOJILHOTO 4YHCJId, OCTATOK II0O MOAYJII0, PAllMOHAIIBHOC

YUCJI0, UPPALMOHAJIBHOC YHUCII0, MHOXCCTBA HATYPAJbHBIX, HCJIBIX, PAllMOHAJIbHBIX,




JNEUCTBUTENBHBIX YHMCEJ; YMEHHUE MCIIOJIb30BaTh NPU3HAKU JEIMMOCTH, HAUMEHBIINH
oOmmii AenuTenh ¥ HauMeHblee o01ee KpaTHOE, alropuT™M EBKna npu pemeHuu
3a/1a4; 3HAKOMCTBO C Pa3JIM4YHBIMU MO3ULMOHHBIMU CUCTEMAMM CUMCIICHUS; YMEHHE
BBITIOJTHATH BBIYMCIICHUE 3HAYEHUH U MpeoOpa3oBaHUs BBIPAKECHUIH CO CTENECHIMU H
aorapupmamMu, TpeoOpazoBaHUS JPOOHO-PAIMOHAIBHBIX  BBIPAKEHUH; yMEHHUE
OTIEPHPOBATH TMOHATHUAMH: IMOCIENOBATEIBHOCTD, apUPMeTHUecKas IMpPOrpeccHs,
reoMeTpHuuecKas nporpeccusi, 0eCKOHEYHO yObIBarollasi FreOMeTpruecKas Mporpeccus;
YMEHME 3aJlaBaTh IOCIEA0BATEIbHOCTH, B TOM YHUCIIE C IOMOINbIO PEKYPPEHTHBIX
dbopmynn; yMEHHE OMNEpUPOBATh MOHATHUSAMH: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIIJIEKCHBIE 4YMCJIa, MOJYJAb M apryMEHT KOMIUIEKCHOTO 4YHcia, (gopma 3amnucu
KOMIIJIEKCHBIX 4uces (reoMeTpudecKasi, TPUTOHOMETpUYecKass M airedpaumdeckasi);
YMETb MPOU3BOAUTH apuU(METHUYECKHE JIEeHCTBUS C KOMIUIEKCHBIMU YHCIaMHU;
MIPUBOJIUTH PUMEPHI UCIIOJIB30BaHUSI KOMIUIEKCHBIX YHCEIl; OTIEpUPOBATH MOHATUSIMHU:

Marpuua 2x2 u 3x3, onpeIenuTeNb MAaTPULIbI, TEOMETPUYECKHI CMBICIT ONPEIEITUTEIS

Ymenue OTICpUPOBATH TIOHSITHSIMH parroHaIbHbIE, HppaIrMoHaAIIbHBIC,
MoKasarejabHble, CTENICHHBIC, Jorapu(GMHUIeCKUe, TPUTOHOMETPUICCKUE YPAaBHEHUS H
HEpPaBEHCTBA, WX CHCTEMBI; yMEHHE OIECPUPOBATH TMMOHATHSIMH: TOXKICCTBO,
TOKJIECTBEHHOE MpeoOpa3oBaHKe, YpaBHEHHE, HEPaBEHCTBO, CHCTEMa YpaBHEHUU U
HEPaBEHCTB, PAaBHOCWJILHOCTh YpaBHEHUW, HEPAaBEHCTB U CUCTEM; YMEHHE pellaTh
ypaBHEHUS, HEPAaBEHCTBA M CHUCTEMbl C MOMOIIbIO PA3IUYHBIX NPUEMOB; pelIaTh
yYpaBHEHHUs, HEPAaBEHCTBA W CHUCTEMBl C IIApaMETpPOM; MPUMEHSATh ypaBHEHUS,
HEpPaBEHCTBA, MX CHUCTEMbl JUIsl DELIEHUS MaTeMaTHMYecKuX 3a7ad M 3a7ad u3

Pa3IMYHbIX 00J1aCTe HAYKH U pEaIbHOM JKU3HU

YMeHue onepupoBaTh MOHATHUSAMHU: (GYHKIMS, YETHOCTh (YHKIHMH, MEPUOIUYHOCTD
(GyHKIMHM, OrpaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh (DYHKIIMH, JKCTPEMyM
¢dbyHKIMKM, HauOosblllee W HaUMEHblIee 3HadeHUs (QYHKIMM Ha MPOMEXKYTKE,
HempepbeiBHas (YHKIMS, AacUMNTOTHl Tpaduka QyHKIMM, TepBas W  BTOpas
MpOU3BOJHAS (PYHKIUH, TEOMETPHUYECKUA UM (U3MUECKUH CMBICI TPOU3BOIHOM,
nepBooOpa3Hasi, onpeAenEHHbId MHTErpall; YMEHUE HAaXOJIUTh ACHMIITOTHI rpaduka
(GYHKIMHM; YMEHHE BBIUYUCIATH MPOU3BOJIHBIE CYMMBI, NMPOW3BEIEHUS, YACTHOTO H
KOMITO3UIIMN (PYHKIMI, HAXOOWTh ypaBHEHHE KacaTelbHOW K Tpaduky (yHKIUU;
YMEHHE HAXOJUTh IMPOU3BOJHBIC SJIEMEHTAPHBIX (YHKIIMI; yMEHHE HCIOJIb30BaTh
MIPOU3BOJIHYIO ISl MCCAeAOBaHUs (YHKIMMA, HAXOAUTh HAHOONbIINE U HAUMEHBIIIHE
3HaueHUs1 (PyHKIUH; CTPOUTh rpadMKd MHOTOUIEHOB C HCIIOJIb30BAHHWEM arapara
MAaTeMaTHYECKOT0 aHajn3a; MPUMEHSTh MPOU3BOIHYIO JUISl HAXOXKACHUS HAWITYYIIEero
pelleHHus B MPHUKIAJHBIX, B TOM YHCJE COLMATbHO-PKOHOMHUYECKUX U (PU3UUECKHX
3a/la4ax; HaXOJUTh IUIOMAT U 00bEMBI (PUTYp C MOMOIIBIO WHTETpasa; MPUBOIAHUTH

OpUMEPBI MATCMATHYCCKOI'0 MOJCIUPOBAHHUA C IMOMOIIBIO ,I[I/I(p(pepeHHI/IaHLHBIX




YpaBHEHUI

YMeHue omnepupoBarh TMOHATHSIMHU: Tpapuk (QyHKIUH, oOpaTtHas QYHKIHS,
KoMNo3ulus GyHKUUH, TMHEeHHas (QyHKUUsS, KBapaTHuHash (QYHKIHS, parroHaTIbHas
¢bynkuus, creneHHas —(QYHKIOUS, TpPUTOHOMETpUYeckHe (YHKUUH, OOpaTHbIC
TPUTOHOMETpHUYEeCKHe (YHKIMHU, TOKa3aTelnbHas M JorapupmMudeckas QyHKIHIH;
YMEHUE CTPOUTh TpaduKku W3ydeHHBIX (YHKIMHA, BBIMOJHATh NPEOOpa30BaHUS
rpa¢pukoB (QyHKIMH, HWCHOIB30BaTh TpaduKA Ui H3YYEHUS MPOLECCOB H
3aBHCUMOCTEH, MpHU PEUICHWU 3a7ad M3 JAPYTUX YYEOHBIX MPEIMETOB M 3a/1a4 U3
peanbHON JKM3HM; BBIpOXaTh (OpPMYyJIaMH 3aBUCHMOCTH MEXIY BEINYHMHAMU;
HCII0JIb30BaTh CBOMCTBA M rpa@uKu (GYyHKIMM 175 pelIeHusl ypaBHEHUH, HEPaBEHCTB U
3a7a4 C TapaMeTpamH; H300paxaTh Ha KOOPAWHATHOW IIOCKOCTH MHOYECTBA

pEILIeHNI ypaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue perarh TEKCTOBBIE 33a4d Pa3HbIX THIOB (B TOM YHMCIIE€ HA MPOLEHTHI, JOJIH
U 4YacTH, Ha JBWKEHHE, padoTy, CTOMMOCTb TOBApOB M YCIYT, HAJOTH, 3aJadd W3
o0JacTu ympaBiieHUs JTUYHBIMU U CEMEMHBIMH (PUHAHCAMM); COCTABIIATh BBIPAKEHUS,
YpaBHEHHUs, HEPaBEHCTBA M UX CHCTEMbl 10 YCIOBUIO 3aJayd, MHCCIEI0BaTh
MOJIyYUeHHOE pelIeHHNe M OLEHUBaTh MpPaBJONOJO0OHOCTh pEe3ylbTaTOB; YMEHHE
MOJCIIMPOBATh PEAIbHBIC CUTYallMM Ha SI3bIKE MAaTEMaTHKH; COCTABIIATH BBIPAKEHUS,
YPAaBHEHUS, HEPAaBEHCTBA M MX CHCTEMBl II0 YCIOBHUIO 3aJadyM, HCCIEIOBATh
MIOCTPOEHHBIE MOJIEJIM C HCIOJIb30BAaHUEM ammapara aiareOpbl, MHTEPIPETUPOBAThH

MOJIy4YEHHBIH pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: cpeAHee apudMeTndeckoe, MeauaHa, Haubobliee
Y HavMEHblIlee 3HAUYCHHUS, pa3Max, JUCIEpCUs, CTaHAAPTHOE OTKJIOHEHHUE YUCIOBOTO
Habopa; yMeHHE HU3BJIEKaTh, MHTEPIPETUPOBATh MHGOPMAIUIO, MPEACTABICHHYIO B
Tabnuuax, Ha Juarpammax, rpagukax, OTpakarollyl0 CBOWCTBA pealbHbIX MPOIECCOB
U SBJCHUN; TNPEACTAaBIATh HUHGPOPMAIMIO C TOMOIIbIO TalNUIl M JHarpam;
WCCIIeIOBaTh CTATUCTUYECKHE JaHHBbIE, B TOM YHUCIIE C MPUMEHEHHEM IpadUuyecKux
METO/JIOB U OJEKTPOHHBIX CpPEACTB; TpadUyecKd HCCIENOBaTh COBMECTHBIE

Ha6J'IIOI[eHI/I$[ C IIOMOIOBIO JHAarpaMm pacCCuBaHUs U JIMHEHHOM perpeccuun

YMeHue omnepupoBaTh MOHATUSAMM: CIY4YalHBIM ONBIT M cly4ailHOe COObITHE,
BEPOATHOCTh  CIy4aHOTO  COOBITHS; YMEHHME  BBIYMCIATH  BEPOSATHOCTh  C
UCIOJb30BAHUEM TpapUUECKMX METOJOB; MPUMEHATh (OPMYIBI CIOXKEHHUS MU
YMHOXXEHHUSI BEPOATHOCTEH, (opMyly NOJHON BeposiTHOocTH, (opmyny beprysm,
KOMOMHATOpHbIE (PaKThl U (HOPMYINbI; OLEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHII;
YMEHHME ONEpUPOBATHh  MOHATUAMM:  CIy4aliHas  BEJIMYMHA, PACIPENCICHHE
BEPOSITHOCTEM, MaTEMaTHUECKOE 0XKMJIAHUE, TUCIEPCUS M CTaHAAPTHOE OTKIOHEHHE
CllyyailHOM BeNUYMHBI, (PYHKIMH paclpefe’eHus U IUIOTHOCTH pPaBHOMEPHOTO,

MOKa3aTCJIbHOTO WU HOPMAJIBHOT'O paCHpCHCHCHHﬁ; YMCHHUEC HCIIOJIb30BATh CBOMCTBa




W3YYEHHBIX paCIpENeNICHUN Ui PELICHMs 3a]ad; 3HAKOMCTBO C IOHATUAMU: 3aKOH
OO0JIBIINX YKCEeN, METOIbl BHIOOPOYHBIX MCCIIEI0BAHUI; YMEHUE MPUBOIUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJBIIUX YHCET B TMPUPOJHBIX M OOLIECTBEHHBIX SBJICHUSX;
yYMEHUE OIIepUpOBaTh MMOHATUAMM: COYETAHHME, IEPECTAHOBKA, YUCIO COYETAHUM,
YHCII0 NIEPEeCTaHOBOK; OMHOM HpIOTOHA; yMEHHE MPUMEHSITh KOMOWHATOPHBIE (DAKTHI
U pacCyKIEHHs A peLIeHHUs 3ajay; OLEHUBATh BEPOSITHOCTU pPEalbHBIX COOBITUM;

COCTaBJIATh BEPOSITHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH ITOJYYEHHBIN PE3yIbTaT

YMenue ONICpHUpOBATh IOHATUAMMU: TOYKA, IIpdAMas, IMJIOCKOCTb, HNPOCTPaHCTBO,
OTPE30K, JIy4, BEJIMYUHA YIJa, INIOCKAWA yroJ, ABYTPAaHHBIN yYroJj, TPEXTPaHHBINA YroJl,
CKpCHIUMBAOIIHECA TPAMBIC, HNAPAJUICIBbHOCTE W NCPHCHAUKYIAPHOCTL IIPAMBIX H
IJIOCKOCTEN, YrOJ MEXAY MPSMBIMH, YroJl MEXAY MNPSIMOW M IUIOCKOCTBIO, YroOJ
MCXKAY IUIOCKOCTAMH, PACCTOAHHUE OT TOYKH 10 IIJIOCKOCTHU, PACCTOAHUC MCEKIY
IpsAMBIMH, PACCTOAHHUE MCKAY INNIIOCKOCTAMH, YMCHUC HCIIOJIB30BAaTh IMPU PCIHICHHUUN
3a/la4 M3y4YeHHbIE (aKThl U TEOPEMBl IJIAHUMETPHH; YMEHHE OLEHUBATh pPa3MeEphI
00BEKTOB OKpYXAIOIIEro MHpA; CTPOUTh MaTeMaTHYECKHE MOJEIH C TOMOIIBIO
TCOMETPHUICCKUX MOHATUH W BCJIMYMH, pC€IIaTh CBA3AHHBIC C HHUMH IMPAKTHUYCCKUC

3a7a4u

10

YMeHune omepupoBaTh ~MOHATHSAMHU:  IUIomans  (urypel, o00BEM  Qurypsi,
MHOTOTPaHHUK, TPAaBHIbHBIA MHOTOTPAaHHHK, CEUeHHE MHOTOrpaHHHKA, KYyO,
napajiesienure]l, Mpu3Ma, MupaMuaa, GUrypa ¥ MOBEPXHOCTh BpAIICHUS, IHIIMHD,
KOHYC, map, cdepa, miomans chepsl, MIONMAas MOBEPXHOCTH MUPAMUIBI, TPU3MBL,
KOHYCa, IHIUHApa, 00bEM Kyba, NPSIMOYTOJBHOTO TapaiieNienueaa, MUpaMupl,
NpHU3MBI, IWIMHApA, KOHYyCa, Iapa, pa3BéPTKa MOBEPXHOCTH, CEYCHUS KOHyca M
MWIAHIPA, TapajulelbHbIe OCH WIM OCHOBaHHMIO, CEYCHHE IIapa, IUIOCKOCTH,
Kacaromasicsi cepbl, IIIIMHAPA, KOHYCa; YMEHHE CTPOUTHh CCUCHHE MHOTOTPAHHUKA,
M300pakaTh MHOTOTPAaHHHUKH, (UTYPHl U TIOBEPXHOCTH BPAILCHHS, HX CCUYCHUS, B TOM
YuciIe C IOMOIIBID DIIEKTPOHHBIX CPEJICTB; YMEHHE TIPUMEHSTH CBOMCTBA
TE€OMETPUIECKUX (DUTYp, CAMOCTOATEIBHO (OPMYIUPOBATH ONPEACICHUS U3y4aeMbIX
Gburyp, BBIIBUTATh THUIIOTE3bl O CBOWCTBAX W INPH3HAKAX TI'€OMETPUYECKUX (Uryp,
00OCHOBBIBATh HJIM OIMPOBEPraTh UX; YMEHUE MPOBOIUTH Kiaccu(UKAIUIO GUTYp TIO

PAa3JIMIHBIM IIPpU3HAKAM, BBITIOJIHATH HGO6XOJII/IMLIC AOIIOJITHUTCIIBHBIC TTIOCTPOCHUA

11

YMeHue onepupoBaTh MNOHATHSAMM: JABM)KEHME B IPOCTPAHCTBE, MapauleIbHbIN
MEPEHOC, CUMMETPHs Ha IJIOCKOCTH M B NPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE
noio0usi, noJ00HbIE (PUTYpBI; yMEHUE PAaclo3HABaTh paBHbIE M MOJOOHbIE (DUTYpPHI, B
TOM YHCJIE€ B IPHPOJIE, UCKYCCTBE, ApPXUTEKTYpe; HCIOJBb30BaTh TI'€OMETPHUECKHUE
OTHOIIEHHUS ITPH PEILICHUH 33]a4; HAXOJUTh F€OMETPHUUECKUE BETUUMHBI (JTIMHA, Yo,
IUI0IIA/b, 00BEM) MPU PELICHUHU 331a4 U3 APYIUX YUeOHBIX IPEIMETOB U U3 PEATbHOM

JKU3HHU; YMCHUC BBIYUCIITL T'COMCTPUUCCKHUC BCIUMYHUHBI (,[[J'II/IHa, yroi, mjiomanib,




00BEM, TJIOMIA s MOBEPXHOCTH), MCIIONIB3YS M3ydeHHbIE (POPMYIIBI U METOJBI, B TOM
YucjIC: IuIomaab IMOBCPXHOCTU HNHUPaMH/bI, IMPU3MbI, KOHYCA, HOWIMHAPA, IJIOIIAI1b
chepsl; 00bEM Kyba, HPSIMOYTOJNBHOTO MapajUiesienuIesia, MUPaMHUIbl, TPU3MBI,

WIMHJPA, KOHYCA, apa; YMEHUE HAXOAUTh OTHOIICHHE 00bEMOB MTO0OHBIX QHUTYP

12

YMeHue onepupoBaTh TOHATHSMU: TPSIMOYTOJIBHAS CHUCTEMa KOOPAWHAT, BEKTOP,
KOOPJIMHATHl TOYKH, KOOPJUHATHI BEKTOPa, CyMMa BEKTOPOB, IMPOU3BEICHNE BEKTOpa
Ha 4YHCJIO, Pa3joKEHHWE BEKTOpa Mo 0as3ucy, CKaISIPHOE MPOU3BENEHHE, BEKTOPHOE
MPOM3BEACHNUE, YTrOJd MEXKIY BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIM U
KOOPJMHATHBINA METO JJIs1 PEIICHUSI TCOMETPUUICCKUX 3a/1ad M 33729 JPYTUX yIeOHBIX

MIpEAMETOB

13

YMenue BbIOMpaTh MNOAXOASIIMNA METOJ JUId pELIeHUs 3aJadyd; I[OHUMaHHe
3HAYUMOCTH MaTeMAaTUKU B M3YYEHUM HPUPOJHBIX U OOIIECTBEHHBIX MPOILIECCOB U
SIBJICHUM; YMEHHE pPaCIO3HABaTh MNPOSBICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
YMEHHE NPHUBOJUTH IPHUMEPHl MATEMATHYECKUX OTKPBITUM POCCHUIMCKON W MHUPOBOM

MaTeMaTHYECKON HAyKH




IHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D 110 MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUSA
1 Yucia ¥ BEIYMCIEHUS
11 Harypanbsublie u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
12 Parmonanbubie  yncna. OOBIKHOBEHHBIE W JIECATHYHBIC JAPOOH, MPOIEHTHI, OCCKOHEUHBIC
' MEPUOANYECKHIE APOOH
13 ApupmeTnuecknii KOpeHb HATypajdbHOW creneHu. JleHcTBHS ¢ apuMETHUYECKUMH KOPHSIMH
. HAaTypaJbHOW CTENEHU
1.4 CreneHsb ¢ 1enbIM nokasarteseM. CTerneHb ¢ paiuoHaNBHBIM Moka3aTeneM. CBOWCTBA CTETICHN
15 CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTEeHC
' YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelicTBuTeNnbHBIE YHCTa. ApU(METHUYECKHE OINEpalud C JICHCTBUTENBHBIMH YHCIAMHU.
1.7 [TpuGnmkE€HHbIC BBIYMCICHHS, TpaBUJIa OKPYIJICHMS, TPHUKUAKA ¥ OIICHKa pe3yibTara
BBIUYHUCIICHU I
1.8 [IpeoOpazoBaHue BEIpaKESHHIA
1.9 KomrmiekcHbie yncia
2 VpaBHEHHUS ¥ HEPABEHCTBA
2.1 Llenble U qpoOHO-pPAMOHANLHEIE YPABHEHHS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpUroHOMETPUUECKUE YPABHEHUS
2.4 IToxa3zaTenbHble U JOrapu(PMHUUECKHE YPaBHEHUS
2.5 Ienbie n ApoOHO-paLMOHAIbHBIE HEPABEHCTBA
2.6 HppanuroHaibHbIe HEPABEHCTBA
2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTU YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHUs!, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuna cucTeMbl JMHEHHBIX ypaBHEHHH. Onpeaenurenb MaTpUIbl
3 ®Oyukuuy 1 rpahuKu
31 Oyukius, cnocoObl 3anaHus ¢yHkuuu. I'padux ¢ynkumu. B3anmHo oOpaTHble (yHKLIUU.
' Yéruple n Heu€THbIe (pyHKIMU. [leproauueckue GyHKIMH
OO6nacte ompeneneHuss U MHOXKeCTBO 3HaueHMH ¢yHkuuu. Hymm dynxkumu. IlpomexyTku
3.2 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl U MHUHUMYMBI
¢ynkuuu. Hanbospliee 1 HauMeHblee 3HaueHne QyHKIUU Ha TPOMEXYTKE
33 CrenenHas (pyHKIHUS C HATYpAJIbHBIM M LIEJbIM TMoKa3zaTeneM. E€ cBoiicTtBa u rpaduk. CoiicTBa

U TpaduK KOpHs N-0ii cTeneHn




3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu

3.5 [Toxa3zaTtenpHas u norapudmuyeckas GyHKINUN, UX CBOWCTBA U TPaPUKH

36 Touku paspeiBa. AcuMnToThl TrpadukoB ¢yHkuuid. CBoiicTBa (yHKUMH, HEMPEPHIBHBIX Ha
' OTpe3Ke

3.7 IlocieqoBaTenbHOCTH, CIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEHN

3.8 Apupmernueckas ¥ reoMeTpudeckas nporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauyasa MmateMaTH4ecKoro aHaam3a

4.1 [IpousBoanas ¢pynkun. [Ipon3BoaHbIe AIeMEHTApHBIX (QYHKIUN

42 [IpumeHeHre MPOU3BOAHON K HCCIEAOBAHHIO (YHKIMH HAa MOHOTOHHOCTb M AIKCTPEMYMBI.
' Haxosxnerne HanOOJIbIIEro M HAMMEHBIIETO 3HAYCHUST (PYHKIIMK Ha OTPE3Ke

4.3 [lepBooOpasnas. MuTerpan
) MHoxecTBa 1 JIOTUKa

5.1 MHoxecTBO, onepauy HaJ MHOKecTBaMu. J{narpamMmmel Ditepa — Benna

5.2 Jloruka
6 BeposATHOCTB M CTATUCTHKA

6.1 OmnucarenpHas CTaTUCTHKA

6.2 BeposrHocTs

6.3 Kom0Ounaropuka
7 Teomerpus

7.1 @urypsl Ha IJIOCKOCTH

7.2 [IpsiMbIe 1 TUTOCKOCTH B IIPOCTPAHCTBE

7.3 MHOrorpaHHuKu

7.4 Tena v MOBEpXHOCTH BpaIlCHUS

7.5 KoopauHatsl 1 BEKTOPBI

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA
MaremaTtuka: anredpa 1 Hadyajda MaTeMaTHYECKOTo aHanu3a, reomerpus. I'eomerpus. 10-11 kmaccol.

bazoBslif u yrinyonennsiit ypoBau./Aranacss JI.C., byrysos B.®., Kagomues C.b. u ap.-M: [Ipocsemenue,

2022




METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA

1. Teomerpus. dunakruueckue matepuansl. 10 kinacc. bazoBsiii u yrimyonenusiii yposuu./3uB b.I'..-M:
IIpocsemenue.

2. Teomerpus. JJunaktudeckue Mmatepuansl. 11 kmacc. ba3zoBsrii u yrimyonennsiii yposau./3us b.I'..-M:
[Ipocsemenue

3. Teomerpus. Pabouas terpans. 10 xinace. ba3oBbiii n yriryonenusiii yposeHs./I mazkos 10.A., FOquHa
N.N., byry3os B.®..-M: IIpocsemenue

4. T'eometpus. Pabouas Tetpans. 11 kimacc. ba3oBslii u yrinyonennsiii ypoeHs./I mazkos F0.A., FOquna
N.N., byry3oB B.®.-M: [Ipocsemienue.

5. Teomerpus. [loypounsie pazpabotku. 10-11 knaccel./Caaksan C.M., bByry3os B.®.-M: [Ipocsenienue

6.YrayonenHoe nzyuenue reometpun B 10-11 kimaccax: MeTo. pekoMeHIaIuu K MPenoaBaHuio Kypca

reomerpur B 10-11 k. /IlanoBckuitB.M. -M: Ilpocsemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/

https://www.vaklass.ru/
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