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INOACHUTEJIBHASA 3ATINCKA

['eomeTpus sBIsETCS OHUM U3 0A30BBIX KYPCOB Ha YPOBHE CpeHEro o011ero o0pa3oBaHus, Tak
Kak 00ecrieuynuBaeT BO3MOXKHOCTb M3Y4EHHUS IUCLUIUIMH €CTECTBEHHO-HAyYHON HAIIPAaBICHHOCTH M
IPEIMETOB TYMaHUTapHOTO HUKJa. [I0CKOIBKY JOrHUecKOe MbIIUICHHE, OPMHUPYEMOE MTPH U3YYEHUU
00y4aroIyUMUCs MOHATUHHBIX OCHOB T€OMETPUH, IIPH J10KA3aTeIbCTBE TEOPEM U NOCTPOCHUU LEMOYKH
JIOTUYECKUX YTBEP)KIECHUN MPU PELIEHUH F€OMETPUUECKUX 3a7a4, YMEHHUE BBIIBUIATH U OIIPOBEPIaTh
TUIIOTE3bl HEMOCPEACTBEHHO MCIIONB3YIOTCS IIPU PEIICHUU 3aJad €CTECTBEHHO-HAyYHOIO LHMKJIA, B
YaCTHOCTH (PU3MUECKUX 3a7ay.

Ilenp ocBoeHus mporpammbl y4deOHOro kypca «l'eomerpusi» Ha yriyOJE€HHOM YpOBHE —
pa3sBUTHE WHAWBUIYAIBHBIX CIIOCOOHOCTEH OOy4aromMXCsi TMpH HW3YYEHHH TeOMETPUH, Kak
cocTaBJIAOLIe npeaMmeTHoW obOsactu «Martematuka M HMHQOpMaTHKa» Yepe3 obecredyeHue
BO3MOXXHOCTH MPUOOPETEHUS M HCIOJIb30BAaHUs 0Oosiee TIIyOOKHX T'€OMETPUYECKUX 3HAHUH U
NeHcTBUHM, CHEeNU(pHUUHBIX TE€OMETPUH, U HEOOXOAMMBIX JJs YCHELHOro HpoecCHOHATBHOIO
00pa30BaHUs, CBSI3aHHOT'O C UCIIOJb30BAHUEM MAaTEMATHUKHU.

[TpropuTeTHBIMM 3aa4aMy Kypca T€OMETpPUM Ha YIriyOJIEHHOM YpPOBHE, PacIIMPSIOLIMMU U
YCUJIMBAIOIIMMU Kypc 6a30BOro ypOBHS, SIBJISIOTCS:

— pacluMpeHHe NpeACTaBICHUs 0 TEOMETPUHU KaK YaCTU MUPOBOM KyJIbTyphl U (POPMHUPOBAHUE
OCO3HAHHUS B3aMMOCBSA3U I€OMETPUH C OKPYKAIOIIMM MUPOM;

— (opMupoBaHME TpEACTABICHUS O TPOCTPAHCTBEHHBIX (Urypax Kak O BaXKHEUIIHX
MaTeMaTUYECKUX MOJEISAX, MO3BOJISIIOIIMX ONUCHIBATH M HU3y4yaTh pa3HbIE SBJICHHUS OKPYXKAIOLIEro
MUpa, 3HaHWE TOHATUHHOTO anmnapara 1o paszaeiny «CrepeoMeTpus» yd4eOHOro Kypca reOMeTpuH;

— (opmupoBaHUe yMEHUS BIIAJAETh OCHOBHBIMH HOHSTHSIMH O IPOCTPAHCTBEHHBIX (UTYpax U
UX OCHOBHBIMH CBOWMCTBaMHM, 3HAHHE TeOpeM, (HOPMYJT U YMEHHE UX IPUMEHSTh, YMEHHs JOKa3bIBaTh
TEOpPEMbI U HaXOAUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHHUS 3a/1a4;

— (opMupoBaHME yMEHHUs pAacIO3HAaBaTh HAa 4YepTekaX, MOJENSAX U B PEAIbHOM MHUDE
MHOTOTPaHHMKH U Te€Ja BPAlleHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

— (¢opMupoBaHue MOHUMAHUS BO3MO>KHOCTH aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTUYeCKUX Teopui, (opMHUpOBaHHE IOHHUMAaHMS pOJM AaKCUOMATUKH IPH IPOBEACHUU
pacCyKIeHUN;

— (¢opMUpOBaHHE YMEHHS BJIaJeTh METOJIaMU JOKa3aTeIbCTB U aJNTOPUTMOB pEILEHUs,
YMEHMSI HMX [PUMEHSTh, MPOBOAUTH JOKa3aTelIbHbIE pPAacCyXJIE€HHS B XOJA€ peIlleHus
CTEpEOMETPUYECKUX 3aJ1ay U 3aJjau ¢ MPAKTUYECKUM COAep)KaHueM, (opMHUpOBaHUE MPEACTaBICHUS O
HEOOXOJUMOCTH JIOKA3aTelIbCTB IPH OOOCHOBAaHMM MAaTEMaTHMUECKHUX YTBEPXKICHUM U poiu
AKCHOMAaTHKH B IIPOBEACHUH JENYKTUBHBIX PACCYXICHUN;

—> pa3BUTHE M COBEPILICHCTBOBAHHE WHTEJUIEKTYalIbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaronuxcsi, I03HaBaTeIbHON aKTUBHOCTH, UCCIIEI0BATENIbCKUX YMEHUN, KPUTUYHOCTH MBIIUIEHUS,
MHTEpPECa K U3YYEHHUIO T€OMETPUH;

— ¢opMupoBaHue (YHKIMOHAIBHOM TI'PAaMOTHOCTH, PpEJIEBAHTHOW T'€OMETPUM: YMEHHS
pacro3HaBaTh HPOSBICHHUS T€OMETPUUECKUX IMOHATHM, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX
KU3HEHHBIX CUTYalUsAX U MPU M3YYCHUU JPYTUX YUEOHBIX MPEIMETOB, NMPOSBICHUS 3aBUCUMOCTEH M
3aKOHOMEPHOCTEH, MOJEIMPOBAHUS pealbHBIX CHUTYallMi, HCCIEJOBaHMS TOCTPOCHHBIX MOJEIEH,
MHTEPIIPETALUN MTOJTYUYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMHU COJIEp)KATEIbHBIMU JIMHUSAMU ydeOHOoro Kypca «l'eomerpusi» B 10—11 wmaccax
apisaoresa: «lIpsmple M mIIOCKOCTH B NpOCTpaHCTBe», «MHororpanHukm», «Tena BpaleHus»,
«BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/|BHIKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeGoBaHHE «YyMETh ONEPUPOBATH MOHATHAMMY,
pEeBaHTHBIMHU T€OMETPHH Ha yriayOon€HHOM ypoBHe oOyueHus B 10—11 kmaccax, OTHOCHUTCS KO BCEM
CoJiepKaTeIbHBIM JIMHUSAM y4eOHOro Kypca, a (pOpMHpPOBAHUE JOIMUYECKHX YMEHUH pacrpenensercs
HE TOJBKO IO COJEpXkaTelbHBIM JHMHUAM, HO U 1o rogam oOydenus. CopepikaHue oOpa3oBaHuS,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHHs DenepaibHON pabouell MporpamMmsl,
pacrpeesI€HHBIM 0 roflaM 00y4€eHusl, CTPYKTYpUPOBAaHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHIUIHMAIBHBEIM ~ BOMpocaM — oOydaromiuecs OOpallajinch HEOAHOKPATHO. OTO  IMO3BOJISET
OpraHM30BaTh OBJIAJECHUE TIEOMETPUYECKMMM IOHATHAMM M HaBbIKAMHM  IIOCJIEIOBATEIBHO U



MOCTYMATENbHO, C COONIOIEHUEM MPUHIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHHs BKJIIOYATh B OOILYIO
CHUCTEMY TE€OMETPHUYECKUX TIPEACTABICHHUN OOydJaloIMUXCs, pacimpsist ¥ yrayomnsas e€, oOpasys
NPOYHBIE MHOXKECTBEHHBIE CBSI3H.

[lepexon K U3y4EHHUIO T€OMETPUH Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3math ycioBHs Uit guddepeHnuanud  O0y4eHHUs, IOCTPOCHHUS  HHIUBUAYaTbHBIX
o0pa3oBaTeNbHbIX Mporpamm, oOecredyuTh YriayOnEHHOe H3ydeHHE T'€OMETPUM KaK COCTaBIISAIOIIEH
yuebHoro npenMera «MaremaTukay;,

MOJATOTOBUTh OOYyYalOUIMXCAd K MPOJOJDKECHUIO H3YyYEHHUS MaTeMaTHKd C Y4Y€ToM BbIOOpa
Oyaymeii mpodeccuu, obOecreuyuBas NPEEMCTBEHHOCTh MEXAY OOMMM H  TpodecCHOHATHHBIM
o0paszoBaHHEM.

Ha u3yuyenne yueOnoro kypca «['eomerpusi» Ha yriay6néHHoM ypoBHe otBoauTcs 204 vaca: B 10
kiacce — 102 yaca (3 gaca B Hegenmo), B 11 kimacce — 102 gaca (3 yaca B HEIeI0).

COJIEP)KAHUE OBYYEHMS YYEFHOI'O KYPCA «TEOMETPUS» (YT JIYBJIEHHBIN
YPOBEHb) HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA
10 KUIACC

IIpsiMble ¥ IOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUS cTepeoMeTpuu. Touka, mpsMasi, MIOCKOCTb, MPOCTpaHCTBO. [loHsTHE 00
AKCHOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anmHOe pacronokeHue MpsMBIX B IIPOCTPAHCTBE: IE€PECEKArOIIMECcs, INapajulejIbHbBlE U
cKkpemuBamomuecs npsmele. [IpusHaku ckpemmBaromuxcs NpsMbIX. [lapamienbHOCTh NpAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajllebHbIE IPSIMBbIE B IPOCTPAHCTBE, IAPAUIEIbHOCTD TPEX NPSIMBIX,
[apaJUICIIbHOCTh NPSIMOM M INIOCKOCTH. [lapayuienbHOE W LEHTpaJbBHOE IPOECKTUPOBAHUE,
u3o0paxxenue ¢puryp. OCHOBHBIE CBOMCTBA MapajyIeIbHOTO MPOEKTHUpoBaHus. M3o00paxenue Guryp B
[apaJUICIIbHOM MPOEKUUU. YTJIbl C COHAIPaBICHHBIMU CTOPOHAMH, YIOJI MEXKIAy IpPSAMBIMU B
npocTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEN: NapajuleiabHbIE IUIOCKOCTH, CBOMCTBA INapaljiesIbHBIX
wiockocTeil. [Ipocreiinye npocTpaHCTBEHHbIE (UIYPHl Ha IUIOCKOCTH: TETPadJp, Napaulejenunen,
IIOCTPOEHUE CEYEHU.

[lepneHauKyISIpHOCTD MPSMOM M IIOCKOCTH: NEPIECHIUKYJSPHBIE INPSMBIE B IIPOCTPAHCTBE,
IPSAIMBIE NTAPAJUICIIbHBIE U NEPIEHANKYIIAPHBIE K IIJIOCKOCTH, IPU3HAK MEPIEHIUKYIIAPHOCTH IPIMON U
IUIOCKOCTH, TeOpeMa O MPSAMOM MEPHEeHIUKYISIPHON IIOCKOCTH. OpTOroHaJIbHOE MPOEKTHUPOBAHHUE.
IlepnieHaUKYJISAp M HAKIOHHBIE: PACCTOSHUE OT TOYKU JO IIJIOCKOCTH, PACCTOSHHME OT IPSAMOM 10
IUIOCKOCTH, TPOEKIUss (GUrypbl Ha IUIOCKOCTh. llepneHauKyaspHOCTh IJIOCKOCTEH: MpU3HAK
NEPHEHANKYJIAPHOCTH ABYX IIIOCKOCTEN. Teopema 0 TpEX NMeprneHIuKyIsapax.

VYrisl B IPOCTPAHCTBE: YTOJ MEXAY IMPSAMOM U IJIOCKOCTBIO, IBYTPAHHBIN YIOJI, IMHEWHBIN YIoJl
JBYTrpaHHOro yria. TpéxrpaHHslii 1 MHOrOrpaHHble yrisl. CBOMCTBA MJIOCKUX YIJI0B MHOTOTPaHHOIO
yria. CBOMCTBA MJIOCKUX U JBYI'PAHHBIX YIJIOB TPEXI'PAHHOTO yria. TeopeMbl KOCHHYCOB U CHHYCOB
JUIsl TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHu

Bunpl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipuzma: N-yronbHas mpusma, npsmas 1
HAKJIOHHAas MPHU3MbI, OOKOBas M TOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamnenenunesn, npsMoyroiabHbIN
napajuleJienunes] U ero cpoicrBa. Kparwaiimime myTd Ha NMOBEPXHOCTH MHOrOTpaHHHKa. Teopema
Oiinepa. [IpoctpancTBeHHast Teopema [ludaropa. Ilupamuaa: n-yronpHas nupamujaa, npaBujbHas U
yceuéHHass nupamuabl. ColicTBa pédep M OOKOBBIX IpaHel npaBuibHOW mupamuiabl. [IpaBuibHBIE
MHOTOI'PAHHUKH: NTPaBUJIbHAS IPU3Ma U MPABWIbHAS MMPAMHUJIA, IPABWIBHASL TPEYTroJIbHAs MUPAMHUIA
U TIPaBUJIBHBIN TeTpa’ap, kyO. [IpencraBnenue o MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadJIp, 10JIEKadIp
1 UKOCadIP.

Bbruucnenue »1eMEHTOB MHOTOTPAaHHUKOB: pé&Opa, auaroHanu, yriael. [linomans OGokoBoi
MOBEPXHOCTH W TIOJIHOW MOBEPXHOCTU MPSMON TPHU3MBI, TUIONIAJh OCHOBAaHUM, TeOpeMa O OOKOBOM
MOBEPXHOCTU MpsIMOM mpu3Mbl. [lnomags OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPABUIIBLHOMN
IIUPAMHU/JIBI, TEOPEMA O IUIOIIAAN YCEYEHHON TUPAMU/IBL.

CuMMeTpuss B IPOCTPAHCTBE. OJEMEHTbl CHUMMETPUU IPABUIIBHBIX MHOTOTPaHHHUKOB.
CuMMeTpHs B IPaBWIIBHOM MHOTOIPAaHHUKE: CUMMETPHS MapajlIeseuIea, CAMMETPHS IPABUIIBHBIX
IPU3M, CHMMETPHS PABUIbHON ITUPAMHUIBI.



BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

[TonsiTusi: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOTO BEKTOpa, BEKTOPHI
KOJIJTMHEApHbIE, COHAIIPABIICHHBIE M IPOTUBOIOJIO0KHO HAIPaBICHHBIE BEKTOPbl. PAaBEHCTBO BEKTOPOB.
JleificTBUsL C BEKTOpaMHU: CJIOXEHHE M BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIbKHX BEKTOPOB,
YMHOXEHHE BEKTOpa Ha uucio. CBoilcTBa cioxeHus BeKTOpoB. CBOICTBA YMHOKEHHUS BEKTOpa Ha
ymucno. [lonstue komruianapHsle BeKTOpbl. [Ipu3Hak KomIutaHapHoCcTH TpEX BekTopoB. IlpaBuio
napajuienenunesna. TeopemMa O pa3loXKEHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpsmoyronbHasi cucreMa KoopAuHAT B mpocTpaHcTBe. KoopaunaTtel BekTopa. CBsi3b MexAy
KOOpJMHATaMU BEKTOPa U KOOpAMHATAMU TOYEK. YT0J MexAy BekTopaMu. CKalsIpHOE IIPOU3BENCHUE
BEKTOPOB.

11 KJIACC

Tesa BpameHus

[ToHATHS: UWIMHApPUYECKAs TOBEPXHOCTb, KOHHMYECKass IIOBEPXHOCTh, cdepudeckas
MOBEPXHOCTh, OOpasyrouiye nmoBepxHocTed. Tena BpallleHus: MIIMHIP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. Bzaumuoe pacmonoxeHue chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N3o0paxenue Tesn BpallleHUs Ha TUIOCKOCTH. Pa3BépTka nunmuHapa u koHyca. Cummerpusi cepsl u
niapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Tei. Teopema 00 00bEME MPSIMOYTOIBHOTO
napajuiesenunesna u cieacTBus u3 He€. OObEM NpsSMOIl U HAKIIOHHOW NMPU3MBbI, LWINHAPA, TUPAMUIIbI
u KoHyca. O0BEM 1mIapa U apoBOro CerMeHTa.

Kom0Ounanuu ten BpallleHuss ¥ MHOTOrpaHHUKOB. [Ipu3Mma, BliMcaHHas B LMIMHAP, ONHMCAaHHAs
oxono nuwinHpa. [lepeceuenue cdepsl u mapa c miockocteio. Kacanue mapa u cdepbl mI10CKOCTHIO.
[ToHsiTHE MHOTOTPAaHHHKA, OMMCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHON B MHOTOTPAHHUK HIIH TEJIO
BpalllCHUS.

[Inomans MOBEPXHOCTH WMIMHIPA, KOHyca, rmiomans chepsl u e€ yacreil. [lomoOue B
npoctpancTBe. OTHoLIEHHE 00BEMOB, IIIOLIaIel MOBEepXHOCTEH Moa00HbIX Quryp. [IpeobpazoBanue
nonodbus, romoretus. PemeHue 3agay Ha IJIOCKOCTH C MCIOJIB30BAHMEM CTEPEOMETPHUUECKHUX
METOJIOB.

[TocTpoeHne cedeHnii MHOTOIPaHHUKOB U TE€J BPAILLEHUS: CEUYEeHUs LMIUHApa (MapaienbHO U
NEePIEHIUKYIIIPHO OCH), CEYeHHMs] KOHyca (MapajulellbHble OCHOBaHMIO W TMPOXOJAIIME Yepes3
BEpILMHY), CEYEHHUS LIapa, METOAbl IOCTPOEHMS] CEUYEHUW: METOJ CJIE0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpocTtpaHcTBe. Omnepanuu Hajx BEKTOpaMH. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOpHOTO yMHOXeHHs. [IpsMoyroipHas cucTtemMa KOOpJIMHAT B IPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnoxenue Bekropa mo 6aszucy. KoopauHaTHO-BEKTOPHBIM MeToa mpu
pelIeHNH TeOMEeTPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenust mpoctpanctBa. OtoOpakenus. [[Bwkenus u paBeHCcTBO ¢uryp. OOmme cBOiCTBa
IBUKEHUH. BuUIpl ABIKEHUH: MapasieNbHBIA IMEpPEeHOC, IEHTpallbHas CHUMMETpHs, 3epKallbHas
CUMMETpHS, TOBOPOT BOKPYT npsiMoil. [Ipeo6pazoBanus mogodus. [Ipsmas u cdepa Ditnepa.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS YYEBHOT'O KYPCA «'EOMETPUSI»
(YIJIYBJIEHHBIA YPOBEHDB) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUS
JIMYHOCTHBIE PE3VJIBTATHI

1) rpa:xknaHckoe BocnuTanue: chOpMUPOBAHHOCTD TPAKIAHCKOM MO3UIIMK 00YYAOIIErocs KaK
AKTHBHOTO W OTBETCTBEHHOT'O YJI€HA POCCHUUCKOTO OOIIECTBA, MPEACTABICHHE O MAaTEeMaTHYECKUX
OCHOBax (DYHKIMOHHPOBAHHS Pa3IMUHBIX CTPYKTYp, SBICHHUH, MPOIEAYp TPakIaHCKOTO O0IIecTBa
(BBIOOpPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COIMAIBLHBIMH HWHCTUTYTaMH B
COOTBECTCTBUU C UX (1)yHKI_[I/I$IMI/I W Ha3HA4YCHUEM,

2) naTpuoTHYecKoe BoOCHUTaHHMe: CHOPMHPOBAHHOCTh  POCCHHCKOW  TI'paskIaHCKOM
UJECHTUYHOCTH, YBAXKCHUS K IMPOLUIOMY U HACTOSIIEMY POCCHUHUCKOM MAaTE€MAaTHKH, LIEHHOCTHOE
OTHONIEHUE K JOCTHKEHUSM POCCHUCKHX MATEMATHKOB M POCCHMCKOW MaTeMaTHYECKOW UIKOJIbI,
UCIIOJIb30BAaHUE ITUX AOCTIKEHHUN B APYTHX HAyKaX, TEXHOJOTHX, c(hepax SIKOHOMUKH;



3) MYXOBHO-HPAaBCTBEHHOE BOCIHMTAHHME: OCO3HAHUE JyXOBHBIX LIEHHOCTEH POCCUICKOTO
Haposa, CPOPMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSA, STHUYECKOTO IIOBEIEHUS, CBSI3aHHOIO C
IIPAKTUYECKUM NPUMEHEHUEM IOCTHKEHUN HAYKM U JESATEIBHOCTbIO YYEHOTO, OCO3HAHHME JIMYHOTO
BKJIa/1a B IOCTPOECHUE YCTOHYUBOI0O OyayIIero;

4) screTMYecKOoe BOCIHHTAHHE: 3CTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs OSCTETHKY
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PELIEHUH, pacCyXIeHHH, BOCIPUUMUYHBOCTb K
MaTEMaTUYECKHUM acIEKTaM pa3IMYHbIX BH/I0B UCKYCCTBA;

5) ¢usnueckoe BocnUTaHWe: CHOPMHPOBAHHOCTH YMEHMsI IPUMEHATh MaTeMaTHYecKHUe
3HAaHUS B MHTEpECAx 370pOBOr0 M 0e30MacHOro o0pasa jKW3HU, OTBETCTBEHHOE OTHOIICHUE K CBOEMY
3I0pOBbIO  (310pOBO€ TMMTaHUE, COAJaHCUPOBAHHBIM PEKUM 3aHATUH W OTIbIXA, pETyJsipHas
¢u3uueckass aKTUBHOCTh), (DU3UYECKOE COBEPIICHCTBOBAHME TMPH  3AHATHUAX  CIIOPTUBHO-
0370POBUTEIBLHON JEATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHME: TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTH TPYIOJIIO0HS, HHTEPEC K
pasinyHbIM  cepaM IpOo(pECCHOHATBHOM JESITENbHOCTH, CBA3aHHBIM C MaTeMaTHUKOM u eé
NPUJIOKECHUSMH, YMEHUE COBEpILIaTh OCO3HAHHBIA BBIOOp Oyaymiei mpodeccud U pearn30BbIBATh
COOCTBEHHBIE JKU3HEHHBIC IUIaHbl, FTOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OBaHHIO U
caMo00pa30BaHUI0 HA TPOTSHKEHHHM BCEH JXKU3HM, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PEHICHUHU
IIPAKTUYECKUX 3a7a4 MaTEMaTUYECKOM HAIIPaBICHHOCTH;

7) 3K0JIorHYecKoe BOCIHUTAaHUe: CHOPMUPOBAHHOCTD IKOJOTHUECKOW KyJIbTYpPHI, TOHUMaHHUE
BIIMSHUS COLMAJIBHO-DKOHOMMYECKHUX IIPOLIECCOB HAa COCTOSIHME NPUPOJHOW M COLMAIBHOW CpPEnbl,
OCO3HAHME TIJIO0AJBHOTO XapakTepa JSKOJOTMYECKHX MpoOsieM, OpHUEHTaluuss Ha MPUMEHEHUE
MaTeMaTHUeCKUX 3HAHWM A pelleHus 3ajad B OOJAacTH OKpyXKarolled cpeibl, IUIaHMpOBaHUE
MOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUI JJIs1 OKPYKaIOILEl Cpe/ibl;

8) HeHHOCTH HAYYHOIO MO3HAHMA: CHOPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHs HayKU M OOLIECTBEHHOW MPAaKTUKH, IOHHMaHUE MAaTeMaTH4YEeCKOU
HayKH Kak c(epbl YeOBEUECKOW AEATENbHOCTH, 3TAloOB €€ pa3BUTHS U 3HAYMMOCTU JJISI Pa3BUTHUS
LIUBUJIM3AIMHM, OBJIAJICHUE S3bIKOM MaTEMaTHUKM WM MaTeMaTU4YecKOM KyJIbTypoll KakK CpelcTBOM
MIO3HAHUS MHpa, TOTOBHOCTH OCYILECTBIATh IPOEKTHYIO M HCCIENOBATEIbCKYIO JEATEIbHOCTD
WHAMBUYaJIbHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3VJIbTATDI
ITo3naBaTe/bHBbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

® BBLISIBJISITh U XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKY MaTEMaTUYECKUX 00BEKTOB, MOHITUH,
OTHOIIEHUH MEXJy TMOHATUSAMHU, (QOPMYIUPOBATH OIpPEAETCHUs] TOHATUH, YCTaHABIMBATH
CYIIECTBEHHBIN NpPU3HAK KJAcCHU(UKAIMM, OCHOBAHUS Ui OOOOLIEHMS WU CpaBHEHUS, KPUTEPUU
MIPOBOJMMOI0 aHAJIN3a;

® BOCIIpUHUMATh, (OpMynupoBaTh U NPeoOpa3OBbIBATh CYKICHMS: YTBEpPAUTENbHbIE U
OTpHIIaTENIbHbIE, €MIUHUYHBIC, YACTHBIE U 00II1E, YCIOBHBIE;

® BBLISIBJISITh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W MPOTUBOpeuHs B (hakTax,
JAHHBIX, HAOIOIEHUSAX U YTBEPXKICHUSX, NIpeiaraTh KPUTEPUH 7Sl BBISIBICHUS 3aKOHOMEPHOCTEH
U IPOTUBOPEYHIA;

e [eaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JENAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTebCTBA MaTEMAaTHMUECKUX YTBEPKACHUU (IIpsIMblE U OT
MIPOTUBHOT0), BICTpanBaTh apryMEHTAIIUIO, TPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATh
COOCTBEHHBIE CYXKJICHUS U BBIBOIbI;

® BLIOMpATh CIOCO0 pemieHusl yuyeOHON 3a/adyu (CpaBHHMBATh HECKOJIBKO BapHaHTOB pPELEHUS,
BbIOMpaTh HanOoJiee MOAXOAIMINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBrble uccienoBaTe/bCKUe 1eHCTBHA:

® [ICII0JIb30BATh BONPOCHl KAaK MCCIIEJOBATEIbCKMA HHCTPYMEHT IO3HaHMA, (OPMYIHPOBATh
BONPOCHI, (UKCHPYIOLIUE MNPOTHUBOpEUYHe, MNpolieMy, YCTaHAaBIMBaTb HCKOMOE U JIaHHOE,
(dbopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHECHHE;



®[IPOBOJUTH  CAaMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  JKCIIEPUMEHT,  HUCCIEJOBAHHE IO
YCTQHOBJICHHIO OCOOCHHOCTEH MaTreMaTHyecKoro oOOBEeKTa, SBJICHHUSA, IPOLECCa, BBISBICHUIO
3aBUCUMOCTEN MEX ]y 00BEKTaMH, SIBICHUSIMU, IPOLIECCaMU;
® CaMOCTOATENIBHO (pOopMyIupoBaTh O0OOOLICHUS W BBIBOJABI IO pe3yjibTaTaM IPOBEAEHHOTO
HaOJIOCHUs, MCCIEOBAHUSA, OLIEHUBATh JIOCTOBEPHOCTh IIOJYYEHHBIX pE3yJbTATOB, BBIBOJOB U
000011IEeHHI;
® [IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE NPOLIECCA, @ TAKXKE BBIIBUTaTh MPEIIOIOKEHUSI O €T0
pPa3BUTHU B HOBBIX YCIIOBUSX.
Pabora ¢ unopmanmeii:
® BEIBJIATE J1e(UIMTHI MHGOpPMALMK, JaHHBIX, HEOOXOAMMBIX IJIsI OTBETa Ha BOIPOC MU AJIS
pEILIeHNUs 3a]a4H;
eBpIOMpaTh  MH(POpPMAIMIO  HU3  UCTOYHMKOB  pA3JIMYHBIX  THUIOB,  aHAJIW3HPOBATH,
CHCTEMaTH3HPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO PA3IUYHBIX BUAOB U (POPM IpeCcTaBICHHUS;
® CTPYKTYpPHUPOBaTh HMH(OPMALMIO, MPEJICTABIATh €€ B Pa3IMYHbIX (popMax, MILUIFOCTPUPOBATH
rpaduyecKu;
® OIICHUBATh HAJEKHOCTh HH(DOPMAITHH IO CAMOCTOATENBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.
KoMMmyHuKkaTHBHBIE YHHBepcaJIbHbIe YUeOHbIe JeliCTBUSs
Oo0wmenne:
® BOCTIpUHUMATh M (HOPMYJIHPOBATH CYXKIEHHS B COOTBETCTBMU C YCIOBUSMH H IEISIMHU
o0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS 110 X0y PELIEHUs 3aJa4l, KOMMEHTUPOBATh ITOJY4EHHBIN pPe3yNbTarT;
®B X0Ji¢ OOCYXKIEHHUS 3a7aBaTh BOMIPOCHI IO CYIIECTBY OOCYKZa€MOW TEMBI, MPOOIEMBI,
pelmaeMoil 3a7auu, BBICKa3blBaThb HJEH, HALCJIECHHBIE HA IIOMCK DEIICHHUS, CONOCTAaBISTh CBOU
CYXKAEHMSI C CYXIEHUSMHU JAPYrUX YYaCTHUKOB Juajnora, oOHapyXuBaTb pa3jMuue U CXOJICTBO
MO3ULIMH, B KOPPEKTHOU opme HopMyIUpoBaTh pa3HOIIACHsl, CBOU BO3PAKECHHUS;
® [IPE/ICTABIATh pPE3YyJbTaThl pEIIEHUs 3aJadyM, SKCIEPUMEHTa, WCCIEeIOBaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (hOpMaT BBICTYIUIEHUS C YYETOM 3ajjad Ipe3eHTallMd U OCOOEHHOCTEH
ayUTOPHH.
PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
® COCTaBJIATh IUJIaH, AJITOPUTM pEIIEHUs 3aJayd, BBIOMpAaTh CHOCO0 peHIeHHus C Yy4ETOM
UMEIOLINXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATH
BapUaHThI peIIeHUH ¢ y4€TOM HOBOW MHpOpPMALIUH.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:
® BJIa/IeTh HABBIKAMH I103HABATEIbHON pe(dIeKCHM KaK OCO3HAHHUS COBEpIIAeMbIX IeHCTBUN U
MBICIIUTENBHBIX IPOLECCOB, UX PE3yIbTaTOB, BIAJIETh CIOCO0AMM CAMONPOBEPKU, CAMOKOHTPOJIS
mpolecca U pe3yJsibTaTa pelieHHsi MaTeMaTH4eCKON 3a/1auH;
® [IPEIBUJIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTh IpU PpELIEHWM 3aJa4d, BHOCHTH
KOPPEKTHBBI B JIEATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OIICHHUBATh COOTBETCTBHE PE3YJIbTaTa LEIU U YCIOBUSAM, OOBSCHIATh MPUUMHBI TOCTHKEHUS HITH
HEJIOCTHKEHUSI Pe3ybTaTOB JEATENIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh OLEHKY HPUOOpPETEHHOMY
OTIBITY.
CoBMecTHasI 1eSITEIbHOCTD:
®[IOHUMAaTh M HCIIOJIB30BATh IMPEUMYIIECTBA KOMAHAHON M HMHIMBUIYaJbHOM pabOThl MpHU
peleHnn y4eOHbIX 3ajad, MPUHUMATh 1€JIb COBMECTHOW NI€ATENbHOCTH, TUIAaHUPOBATh OPraHU3aLUIO
COBMECTHOHM pabOThI, pacHpeAesTh BUIbl paboT, JOroBapuUBaThHCs, 00CYKIaTh MPOIECC U Pe3ysbTaT
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFO/ICH;
® y4yacTBOBaTh B TIPYyNIOBBIX (opmax paboTel (0OCYXIeHHsS, OOMEH MHEHHUH, «MO3TOBbHIC
IITYPMBI» M UHBIE), BBIIOIHATH CBOIO 4acTh pabOThl U KOOPAMHUPOBATh CBOU JEHCTBUS C IPYTUMHU
YJIeHAMA KOMaHJIbl, OIICHWBAaTh KayeCTBO CBOET0 BKJaJa B OOMMHA MPOAYKT MO KpPUTEPUSM,
c(OpMyYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.



[MPEAMETHBIE PE3VJIbTATHI

K xoniy 10 kiacca o0ydaromuiicss HAyquTCs:

¢ CcBOOO/IHO ONEPHPOBATH OCHOBHBIMH IMOHATHUSMH CTEPEOMETPUM NpPU pEIICHUH 3a1ad |
NPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUIA;

® IPUMEHATh AKCHOMBI CTEPEOMETPUU U CIIEJACTBUS W3 HHUX IpPHU PEHICHUH TE€OMETPHUUYECKUX
3a/1ay;

e Kilaccu(UUIMPOBATh B3aUMHOE pPACIOJOKEHUE TMPSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

© cBOOOTHO ONIEpUPOBATH MOHITUSMH, CBSI3aHHBIMH C YTJIAMU B IPOCTPAHCTBE: MEXY MPSIMBIMH
B IIPOCTPAHCTBE, MEXKy NMPSIMOM U IIIOCKOCTHIO;

® CBOOOJTHO ONEpUPOBATH MOHATUSIMH, CBA3aHHBIMU C MHOTOI'PaHHUKAMU;

®CBOOOJHO  pacro3HaBaThb OCHOBHBIE BHJbl MHOTOIPDAaHHUKOB (Mpu3Ma, MHUpaMHJa,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

e KiIaccu(UIIMPOBATh MHOTOTPAHHHUKH, BRIOUPAst OCHOBAHUS ISl KJIacCU(DHUKAIINH;

© cBOOOTHO OTIEPUPOBATH OHATHSIMH, CBSI3aHHBIMH C CEUEHHEM MHOTOIPaHHHKOB TIOCKOCTHIO;

® BBLITIOJIHATh MMapalljieNIbHOE, IIEHTPAIbHOE W OPTOTOHAIBbHOE MPOEKTHpPOBaHHE QUTYp HaA
IJIOCKOCTh, BBITIOJIHATH N300pakeHus puryp Ha MmiocKoCTH;

® CTPOHTH CEYCHHUSI MHOTOTPAHHUKOB Pa3IMYHBIMU METO/IaMH, BHIIIOJIHATH (BBIHOCHBIC) IIIOCKUE
YEPTEXH U3 PUCYHKOB IPOCTHIX OOBEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHHU3Y;

® BLIYHCIISATH TUIOMIA/IA TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpH3Ma, MUPAMUA), TEOMETPUUECKUX
TeN ¢ MpUMEHEeHHueM hopMYyIL;

¢ cBOOO/IHO ONEPUPOBATH TMOHSATHSAMH: CHMMETpPHUS B MPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CAMMETPHHU (UTYPHI;

© CBOOOJTHO OMEpUPOBATh TMOHATHUSAMHU, COOTBETCTBYIOLIUMH BEKTOpAaM M KOOpJIWHATaM B
MIPOCTPAHCTBE;

® BEITIOJTHATH JICHCTBUS HaJl BEKTOPAMHU;

epemarh 3aJa4d  Ha JIOKA3aTeNIbCTBO MATEMAaTHYECKUX OTHOUICHHH W  HaXOXKICHUE
TreOMETPUYECKUX BEJIMYMH, MPUMEHSS W3BECTHBIE METO/bl IPU PEIICHUMM MaTeMaTH4YeCKUX 3ajad
MIOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CJIOXKHOCTH;

e [IPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CpEJICTBA U  AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IPU PELICHUH CTEPEOMETPHUUECKUX 3a]1ay;

® U3BJIEKaTh, IMPEOOPA30BBIBATH M HMHTEPIPETUPOBATh HH(DOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTekKaxX U pUCYHKAX;

® [IPUMEHATh TOJYYEHHbIE 3HAHUS Ha TPAKTHUKE: CPAaBHUBAThb M AaHAIM3HPOBATH peajibHbIE
CUTyallud, NPUMEHSTh HW3yYeHHbIE TMOHATHS B IMpolecce IOUCKA pEIHIeHUus MaTeMaTHYecKH
cOpPMYITMPOBAHHOW TPOOJIEMBI, MOJEIMPOBATh pEATbHBIE CHTYyallMd Ha S3bIKE TEOMETpPHH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJIEIM C HCIOJIB30BAaHHMEM T'€OMETPUYECKUX IOHATHH M TeopeM,
ammapara aiareOphl, pemarh NMPaKTHYECKUE 3a7add, CBS3aHHBIE C HAXOXJICHHUEM TE€OMETPUYCCKHX
BEJINYMH;

e METh MPEJCTABICHUS OO0 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH KaK COCTaBHOW YacTH
dyHIaMeHTa pa3BUTHSI TEXHOJIOTHIA.

K xonmy 11 ki1acca o0yyaromuicss HAyYUuTCS:

¢ CBOOO/IHO ONEPUPOBATh TOHATHAMH, CBSI3aHHBIMH C IHJIMHIPHYECKOH, KOHHYECKOH U
cepruiecKoil MOBEPXHOCTIIMH, OOBSICHATH CIIOCOOBI TIOTYIEHUS;

® OTIEpUPOBAThH MOHATUAMH, CBA3aHHBIMU C TEJIaMHU BpalllEHUs: LIMJIUHIPOM, KOHYCOM, chepoil u
1apom;

epacro3HaBaTh Teja BpalleHus (LUIMHAP, KOHYC, cdepa M map) U OOBACHATH CIIOCOOBI
MOJIyYEHHUS TeJl BPAILCHUS;

e Ki1accu(UIMPOBATh B3aMMHOE PaCoioKeHHe chepbl U MITOCKOCTH;

® BLIYHCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB M TeJ BpallleHus, 00bEMBI U ILIOLIAAH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIlIEHUs, TEOMETPUUYECKUX TeJ ¢ PUMEHEHHEM (HOpMYIT;



¢ CcBOOO/IHO OMNEPHPOBATH TMOHATHAMHU, CBS3aHHBIMH C KOMOWHAIMSAMU TeJ BpalleHUs U
MHOTOT'PAaHHMKOB: MHOTOTPAaHHUK, BIOHCAHHBIA B cdepy M OINHUCAHHBIM OKoJo cdepsl, cdepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPALLCHMUS;

® BBEIUMCIIATH COOTHOIICHHS MEXTy TUIOIIASIMH TOBEPXHOCTEN M 00bEMaMU TOJOOHBIX TeEII;

® 1300pakaTh H3ydaeMble (DUIYpblI, BBINOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEXHM M3 PUCYHKOB
IPOCTHIX 00BEMHBIX (PUTYpP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUs TEJ BpalllCHMS,;

® U3BJICKAaTh, MHTEPIPETUPOBATh M MPeoOpa3oBBIBATh HH(POPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX (PUrypax, MpencTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX;

© cBOOOJIHO ONEPUPOBATH IIOHATHEM BEKTOP B IPOCTPAHCTBE;

® BHITOJIHATH ONEPALMU HaJl BEKTOPaMU;

®33/1aBaTh IUIOCKOCTh YPAaBHEHUEM B IEKapTOBON CHCTEME KOOpAMHAT;

epelaTh '€OMETPUYECKHE 3a/ladd Ha BBIYMCICHUE YIVIOB MEXJY NPSAMBIMU U IUIOCKOCTSIMH,
BBIUUCIICHHE PACCTOSHUI OT TOYKM JO IUIOCKOCTH, B LEJIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/1a MIPH PEILCHUH;

¢ CcBOOOIHO OMNEPUPOBATH TMOHSATHSIMH, CBSI3aHHBIMH C JIBIJKCHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBUKCHUM;

® BHINOJIHATh M300payKEHUsT MHOTOI'PAaHHUKOB M TEJl BPALICHUs NPU HapajyIeIbHOM IEPEeHOCE,
LEHTPaJIbHOW CUMMETpPHUH, 3epKaJIbHON CUMMETpPUH, IIPU OBOPOTE BOKPYT IPAMOM, IpeoOpa3oBaHus
OIO0OHS;

® CTPOMTH CEUEHHUs] MHOTOTPAHHUKOB W TEJ BpAIEHUS: CEYeHUs LWIMHIApa (HmapajuiebHO U
HNEePIEHIUKYIIAPHO OCH), CEeYeHHMs] KOHyca (MmapajulejbHble OCHOBAaHMIO M MPOXOAAIIME dYepe3
BEpILMHY), CEYEHHUS 11apa;

® [ICIIOJIB30BATh  METOJbl IOCTPOCHMS CEUEHHMH: METOA CJEJOB, METOJ BHYTPEHHEro
IPOEKTHUPOBAHUS, METO]] IIEpEHOCa CeKYILEeH MII0CKOCTH;

® JOKa3bIBaTh TEOMETPUIECKUE YTBEPKICHUS;

®IPUMEHATh  TeOMeTpHuecKue  (akThl I pelIeHHs  CTePEeOMETPUYECKHX  3ajad,
NPEIONIArafoIlnX HECKOJIbKO IIaroB PEHICHHS, €CIM YCIOBHS TPUMEHEHHsS 3aJaHbl B SIBHOW U
HEsIBHOHU (opMme;

epemarh 3aJa4d  Ha JIOKA3aTeNIbCTBO MAaTEMAaTUYECKUX OTHOUICHHH W  HaXOXKICHUE
reOMEeTPUYECKUX BEIHYUH;

® [IPUMEHATH TPOTPaMMHBIE CpPEACTBA W DIIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI TIpH
pEIIeHNH CTEPEOMETPUIECKHX 3a/1aY;

® [IPUMEHATh TOJYYEHHBbIE 3HAHUS Ha MpPAaKTUKE: CPaBHHUBATh, AHAJIM3UPOBATh U OLIEHUBAThH
peanbHble CUTYallMM, NPUMEHSTh H3y4YeHHbIE MOHATHUS, TEOpPEMbI, CBOMCTBAa B Ipollecce MOMCKa
pelIeHnsl MaTeMaTH4YeCKd CPOPMYIMPOBAHHON MPOOJIEMBI, MOJAEIHPOBATh pPEANbHBIE CHTYallMd Ha
A3bIKE€ T€OMETPUH, UCCIIE0BAaTh MTOCTPOEHHBIE MOJIENH C UCIOIb30BAHUEM F€OMETPUUECKUX MOHATUH
U TeopeM, ammapara anreOphl, pemarh TNpPaKTUYeCKHe 3aJadd, CBS3aHHBIE C HAXOXKICHUEM
reOMETPUYECKUX BEITHYNH;

e METh MPEJCTABICHUS OO0 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH KaK COCTaBHOW YacTH
dyHIaMeHTa pa3BUTHSI TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonnyectBo yacoB
e Hamvenosanue pasienos u rem K 11 DIIEKTPOHHBIC 00Pa30BaTEIbHBIC PECYPCHI
/m NPOTPaMMEI Beero OHTPOJIbHBIE pakTu4ecKue P P pecyp
paboThI paboThI
1 BBesieHHe B CTEpeOMETPHIO 23 1 https://resh.edu.ru/subject/17/10/
5 B3anMHoe pacrosioxeHue 6 1 https://resh.edu.ru/subject/lesson/6133/start/272668/
MPSIMBIX B IPOCTPAHCTBE
3 [MapanienbHOCTh IPSIMBIX H 8 https://resh.edu.ru/subject/lesson/5444/start/221486/
IIJIOCKOCTEMN B IPOCTPAHCTBE
4 [MeprieH AMKYJIIPHOCTD MPSIMBIX o5 https://resh.edu.ru/subject/lesson/4748/start/20810/
TUIOCKOCTEH B MPOCTPAHCTBE
5 VItb 1 paceTosus 16 1 https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/4023/start/149352/
6 MHororpaHHUKH 7 1
https://resh.edu.ru/subject/lesson/6404/start/132055/
7 BexTops! B mpocTpaHcTBE 12
8 [ToBTOpEeHue, 06001IeHNE 1 5 5
CHCTEMAaTH3aINsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/6404/start/132055/

11 KIIACC

KonunuecTBo uacos DNEeKTPOHHBIE
HaumeHnoBanue pa3zaenoB u TeM oOpa3oBaTenbHbIC
Ne i/t Kontposbasie  IlpakTuyeckue
IIPOrpaMMBbI Bcero paBoTEI paGoThl peCypChI

1 AHaMTHYECKAsI TEOMETPHS 15 1
9 [ToBTOpEHME, 0000IIICHUE 1 15 1

crucTemMaTu3alurs 3HaHUI
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1

KPYTJIBIX TEJ
6 J{Br>keHus 5 1
7 [ToBTOpeHnue, 0600IICHNE U 17 5

CUCTEeMaTH3alMsl 3HAaHHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosuuecTBo yacos
No Tema vhoka K DIIeKTPOHHBIE 00Pa30BaTEIHHBIC
/i yp Beero OHTPOJIbHBIE pecypeEI
paboTHhI
1 OcHOBHbBIE TIpaBUIIa H300PAKCHUS HA PUCYHKE TJIOCKOCTH, 1 https://resh.edu.ru/subject/lesson
napauIeIbHBIX MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka [14756/start/203542/
[ToHsATHS CTEPEOMETPHUH: TOUKA, TPAMast, INIOCKOCTh, IPOCTPAHCTBO. .
2 OcHoBHBIE HII))aBI/IJIa i:«:oGpanceH,HﬂpHa pn’cyHKe HJIOCI,(O(I))TI/I P 1 https://vesh.edu. u/subject/lesson
’ /4677 /start/19037
napauIebHBIX MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

3 [MoHsTHA: TIEpeceKaroIIuecs IOCKOCTH, EPECEKAIONIMECS MpsSIMast 1 1 https://resh.edu.ru/subject/lesson
IUIOCKOCTb; TIOJTYIIPOCTPAHCTBO 14747 /start/125589/

4 IToHsTHSA: TIEpECEKAIONIUECS IOCKOCTH, IIEPECEKAIONIUECS IPSIMast U 1 https://resh.edu.ru/subject/lesson
IUIOCKOCT; TIOJIYIPOCTPAHCTBO /6065/start/125651
MHoOrorpaHHUKH, H300paKEHUE MPOCTEHIINX MPOCTPAHCTBEHHBIX https://resh.edu.ru/subject/lesson

5 1
Gburyp, HeCyIeCTBYIOIIMX 00BEKTOB [4756/start/203542/
MHOrorpaHHHKH, H300payKEHHE MIPOCTEUIIMX MPOCTPAHCTBEHHBIX https://resh.edu.ru/subject/lesson

6 1
Guryp, HeCyIeCTBYIOUIMX 00BEKTOB /6133/start/272668

7 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX 1 https://resh.edu.ru/subject/lesson

8 AKCHOMBI CTEPEOMETPUH U NEPBBIE CIEACTBUS U3 HUX 1 /6129/start/131672/

AKCHOMBI CTEPEOMETPHH U TEePBBIE CIeACTBUS U3 HUX. CIIOCOObI .
9 3a7aHus HpSIMI;IX u HJI;)OCKOCTelI:;I B HpOCl)“lpaHCTBe. O06o03Ha4yeHUs TIPSMBIX 1 https://resh.edu. u/subject/lesson
N /6133/start/272668/
Y IJIOCKOCTEH
N300paxkeHre CeUCHUI MUPaMUIbI, Ky0a U MPU3MBbI, KOTOPBIE MTPOXOIAT

10 yepe3 ux péopa. M3o0paxeHue nepeceueHus MoaydeHHbIX MII0CKOCTEH. 1
PackpainnBaHue MOCTPOCHHBIX CCUCHHUI PAa3HBIMH [[BETAMH
N300pakeHre CCUCHNI MUPaMUIbI, Ky0a U MPU3MBbI, KOTOPBIE TPOXOIAT

11 yepes ux pédpa. M3o0paxeHnue nepecedeHust MOTy4eHHbIX MIJI0OCKOCTEH. 1
PackpainBaHue MOCTPOCHHBIX CCUCHHUI PA3HBIMH [[BETAMH
N300pakeHne ceueHuil mupaMusl, Kyoa v Ipu3Mbl, KOTOPbBIE TPOXOISAT https://resh.edu.ru/subject/lesson

12 gepes ux péopa. M3o0paxeHue nepecevdeHust MogyIeHHbBIX TIOCKOCTEH. 1 /5444 /start/221486/
PackpainBaHue MOCTPOCHHBIX CCUCHUI PA3HBIMH [[BETAMH
N300pakeHue cedeHuil mupaMuIpl, Kyoa U IPU3MbI, KOTOPBIE TPOXOIST

13 gepes ux péopa. M3o0paxkeHue nepecedeHus Moy4eHHbIX TIOCKOCTEH. 1
PackpainBaHue MOCTPOCHHBIX CEUCHHUI Pa3HBIMH I[BETAMH
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14

Merton cneoB uisi HOCTPOCHUST CEUCHUI

Merton cnenoB 1uist TOCTpoeHus ceueHuil. CBOMCTBa NepeceueHni

15 IPSIMBIX U IJIOCKOCTEMN

16 Meron cnenoB st TIOCTPOCHHS ceyenuii. CBolicTBa nepeceyeHui
IPSMBIX U ITIOCKOCTEN

17 [TocTpoenue ceuenunit B mupamue, Kyoe mo TpéM Toukam Ha péopax.
Co3aHue BBIHOCHBIX YepTeKel U 3alKCh I1aroB MOCTPOCHUS

18 [TocTpoenue ceuenunit B mupamuje, Kyoe mo TpéM Toukam Ha péopax.
Co3naHne BBIHOCHBIX YepTeKel U 3aIKCh IIaroB MOCTPOCHUS

19 [TocTpoenue ceueHwuii B mupamMuie, Kyoe mo TpéM Toukam Ha péopax.
Co3nanne BBIHOCHBIX YEPTEKEH 1 3aHCh IIAaroB NOCTPOCHHUS

20 [TocTpoenue ceyenunii B mupamue, Kyoe mo Tpém Toukam Ha péopax.
Co3aHne BBIHOCHBIX YePTEKEH U 3aIKCh IIaroB OCTPOCHHUS

21 [ToBTropenue muanuMeTpuu: Teopema 0 MPOMOPIHOHATBHBIX OTPE3Kax.
[Togobue TpeyroabHUKOB
[ToBTopenue manumerpun: Teopema Menenasi. PacueTs! B ceueHHsX Ha

22 BBIHOCHBIX YepTekax. Mcropus pa3BUTHS TUIAHUMETPUU U
CTEpEOMETPHUH

23 KonTtpomnsHast pabora "Akcuomsl crepeomerpun. CeueHus"
B3aumHoe pacnosnoxeHue npsMbIX B IpocTpaHcTBe. CKPenMBarOIIAeCs] https://resh.edu.ru/subject/lesson

24 npsimbie. [Tpu3Haky ckpenuBaromumxcs npsmeIx. [lapannensHbie [4724/start/20411/
MpsIMbIE B TPOCTPAHCTBE
TeopeMa 0 CylmecTBOBaHUM M €IMHCTBEHHOCTH MPSAMOM NapaJlIeIbHON

o5 JAHHOM MPSIMOH, MPOXOAAIIEH Yepe3 TOUKY IPOCTPaHCTBA U HE
JeXalle Ha TaHHOM NpsaMoil. JIeMMa o mepecedeHny napauiesIbHbIX
IPSIMBIX TJIOCKOCTBIO

2% [TapannensHocTh Tpex NpAMbIX. Teopema o TpEX mapauieabHbIX
npsiMbIX. Teopema 0 CKpEIMBaOIIIXCS MPSIMBIX
[TapanmnensHoe npoekTrpoBanre. OCHOBHBIE CBOMCTBA NAPAJIIEIBHOTO

27 poeKTHUpoBaHus. M300paxeHne pa3HbIX GUTyp B MapajuieIbHON
MIPOCKITHH

28 LlenTpanpHas npoekuys. YTroj ¢ COHANpPaBICHHBIMUA CTOPOHAMHU. YTOI

MEXIY IPSIMBIMU



https://resh.edu.ru/subject/lesson/4724/start/20411/
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33,[[3‘11/1 Ha JO0Ka3aTCJIbCTBO U UCCIICOOBAaHUEC, CBA3aHHBIC C

29 PacroJI0KEHUEM MPSMBIX B IPOCTPAHCTBE 1
ITonsATHA: MapauIeIbHOCTD IIPSMOM U INIOCKOCTH B IIPOCTPAHCTBE.

30 [Ipu3zHak napamiebHOCTH IPSMOM U IIIOCKOCTH. CBOMCTBA 1
[apaJUIeIbHOCTH MIPSIMON U TNIOCKOCTH

31 I'eomeTprueckue 3aaun Ha BBIYUCIIEHNE U JI0Ka3aTeNbCTBO, CBA3AHHbIC 1
C MapaJIEeNbHOCTBIO MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE

30 [TocTpoenue ceueHus, MPOXOSIIETO Yepe3 TaHHYIO MPSMYIO Ha 1
4YEpTEkKE U NapaJIEIbHOIO APYTrod npsiMoil. Pacuér oTHOIIEHMI

33 [TapannenpHas TpoeKKs, IPUMEHEHUE AJIsl TOCTPOSHUs ceueHui Kyba 1
u napauienenunena. CBoiicTBa napajesienumneaa U Npu3Msl

34 HapannenLvHHe mI0cKoCTH. [IpU3Haku nmapamienbHOCTH JBYX 1
MJI0CKOCTEH
Teopema o mapannenbHOCTH U €IUHCTBEHHOCTH TNIOCKOCTH,

35 MPOXOIAIICH Yepe3 TOUKY, HE TPUHAJIEKAITYIO JAHHOW INIOCKOCTH U 1
CIIEJICTBUS U3 HeE
CaolicTBa napauieabHbIX INIOCKOCTEN: O NMAPAJIIEIBHOCTH NPSAMBIX

36 TepeceyeHus TPU NIEPECEUCHHUH JIBYX MapaUICITbHBIX TUIOCKOCTEH 1
TpeThEN
CBoiicTBa mapaenbHbIX MJIOCKOCTEN: 00 OTpe3Kax MapajieabHbIX

37 MPSIMBIX, 3aKTFOYEHHBIX MEX/y MapalJIeIbHBIMU MJIOCKOCTSIMU; O 1
NIEPECEYEHUH NPSMOI ¢ BYMsI NapaJIIEIbHBIMU INIOCKOCTSMHU

38 [ToBTOpenue: Teopema [Mudaropa Ha mIockoCcTH 1

39 [ToBTOpEHUE: TPUTOHOMETPHS MTPSIMOYTOIBHOTO TPEYTOJIbHUKA 1

40 CBoiicTBa Ky0a U MPSIMOYTOJIBHOTO MapasuIeIeIUIe /1a 1

a1 Boruncnenue IMH OTpe3KOB B KyOe U MPSIMOYTOJIbHOM 1
napajuleJenunesie

42 [lepnieHIUKYISIPHOCTD npﬁMofI U TockocTu. [Tpusnak 1 https://resh.edu.ru/subject/lesson
MEPIEeHIUKYISIPHOCTH MPSIMON U TUIOCKOCTH

N [4757/start/20566/

43 [lepnenuKyISIpHOCTH IPAMOH H IVIOCKOCTH. [Ipn3nHak 1
NEPIEHIUKYJIIPHOCTH IIPSIMON U TUNIOCKOCTH

44 Teopema 0 CymecTBOBaHUM U €IMHCTBEHHOCTH nups[Moﬁ, MIPOXOASIIEH 1
4yepe3 TOUKY IPOCTPAaHCTBA U NEPIEHANKYIISIPHON K IIJIOCKOCTH

45 [l1tockoCcTH M EPIIEHIUKYJISIPHBIE UM IIPSIMBIE B MHOTOIPaHHUKAX 1
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46 [TmockoCTH M MEPIIEHIUKYISIPHBIE UM MPSIMbIC B MHOTOTPAaHHUKAX 1
47 Ejg;l;@pgymp 1 HakJIoHHasdA. [locTpoeHne nepnesanuKyspa u3 TOYKH 1 https://resh.edu.ru/subject/lesson
[6127/start/221519/

48 [lepnennukynsp u HakinoHHas. [locTpoenue neprneHanKyspa u3 TOUKU 1
Ha [PSAMYIO

49 Teopema o Tpéx nepneHANKYIApax (Mpsmasi 1 oOpaTHast) 1

50 Teopema o Tpéx nepneHaAnKysipax (mpsimasi 1 oOpaTHasi) 1

o1 VYroa Mexay CKpelBaOIUMHUCA TPSIMBbIMU 1

59 ITouck NEPIEHUKYIIAPHBIX MPAMBIX C MOMOLIBIO NEPIEHANKYIAPHBIX 1
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE 1

54 [TocTpoenue ceuenunii Ky6va, MPU3MBbI, IPABUIBHOW MUPAMUIBI C 1
IIOMOLUIbIO0 OPTOTOHAJILHOM MPOEKINU

55 [TocTpoenue ceuenunii Ky6va, MPU3MBbI, IPABUIBHOW MUPAMUIBI C 1
IIOMOLIbIO0 OPTOTOHAJILHOM MPOEKINU

56 CI/IMMeTpI/IfI B POCTPAHCTBE OTHOCUTEBHO IIIOCKOCTH. [InockocTn 1
CUMMETPUI B MHOT'OTPaHHUKAX

57 [Ipu3Hak nepneHMKyJISpHOCTH MPSIMON U TUNIOCKOCTH KaK CIIEACTBHE 1
CUMMETpUU

58 [IpaBuibHBIE MHOTOTPaHHUKHU. Pacy€T paccTOSHUN OT TOYKH 10 1
IJIOCKOCTH

59 [IpaBuibHBIE MHOTOTPAaHHUKH. PacyéTr pacCTOSHUM OT TOYKH 10 1
IJI0CKOCTH

60 CrniocoOsl OIMYCTHTb NEPIIEHAMKYIAPbL: CHMMETPH, C/IBUT TOUKH 110 1
NapaJuIeIbHOM NPSAMON

61 CrBur 1o HenmapayIeNIbHON MPSIMOM, U3MEHEHHUE PACCTOSTHUN 1

62 KOHTpOJ'IBI{aSI pabora "Bsamtf'moe PacIoJIOKEHUE IPSIMBIX U 1
IJIOCKOCTEN B MPOCTPAHCTBE

63 [ToBTOpEHME: Yron Mexay NpsIMbIMU Ha INIOCKOCTH, TPUTOHOMETPUS B 1
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMa KOCUHYCOB

64 [ToBTOpEHME: YrOa MEXAY CKPEIIMBAIOIIUMUCS MIPSIMBIMU B 1
IIPOCTPAHCTBE

65 I'eomeTpruueckue METOBI BEIYUCIEHUS YIJIa MEXY NPSIMBIMH B 1
MHOT'OTPaHHUKAX

66 JIByrpanHblil yroja. CBOMCTBO JIMHEWHBIX YIVIOB ABYTPAHHOIO yIiia 1
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[Tepnienaukynsipubie mIockocTH. CBOKWCTBA B3aUMHO

https://resh.edu.ru/subject/lesson

67 NEePICHIUKYIISPHBIX IUIOCKOCTEH . 14748/start/20810/
[Ipu3Hak nepneHaAuKyJIIpHOCTH IUIOCKOCTEH; TeopeMa O IIPsMOi
68 MepeceveHMs ABYX IIIOCKOCTEH MEePIIeHIUKYIIPHBIX TPEThEH 1
TUIOCKOCTH
69 [IpsiMoyToNbHBIN Mapajuienenunen; Kyo; u3MepeHusi, CBOiicTBa 1
IPSIMOYTOJIBHOTO Mapajulesenumnea
70 Teope”Ma O JMaroHaJIy OPSIMOYTOJIBHOTO MapajulesenuIesa u caeICTBUE 1
u3 Heé
71 CrepeoMeTpuyecKre U MPUKIIaIHbIE 331a4H, CBA3aHHbIE CO B3AaUMHbBIM 1
pAacIoyIoKEHNUEeM MPSIMBIX U ITIOCKOCTH
79 [ToBTOpEHUE: CKPEMMBAIOIINECS TPSMBIC, TAPAJUIETIbHBIE ITIOCKOCTH B 1
CTaHJAPTHBIX MHOTOIPaHHHUKAX
[Tapa napajienbHbIX IOCKOCTEH Ha CKPELIMBAIOIUXCS IPSIMBIX,
73 paccTosiHuEe MEXAY CKPEIIMBAIOIMMHUCS PSIMBIMU B TIPOCTBIX 1
CUTYyaLUsAX
74 PaccrosiHre 0T TOUKH /10 MIIOCKOCTH, PaCCTOSTHUE OT IPSAMOM 110 1
TUIOCKOCTH
75 Brrauciienue paccrostauit MEKY CKPEIIMBAIOINMHCS TPSAMBIMH C 1
MIOMOILBIO NEPIIEHIUKYIISPHOM MIO0CKOCTH
76 TpéxrpaHHbIii yTroi, HepaBeHCTBA JJIsl TPEXTPaHHbIX yrioB. Teopema 1 https://resh.edu.ru/subject/lesson
[Tudaropa, TeopeMbl KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOTO yTiia /6063/start/21120/
77 DneMeHTHl chepruuecKoil reoOMeTpUH: reoIe3NUecKue JTMHUM Ha 3emiie 1
78 KonTtposnbHast pabota "Yrisl 1 paccTosiHUS" 1
79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U €T0 SJIEMEHTHI" 1 https: //resh.edu.ru/subject/lesson
/6018/start/221550/
80 [Mupamupa. Bunael nupamua. [IpaBunsHas nupamuia 1 ?ttps:”reSh'edu'rUISUbleCt/Iesson
5866/start/221576/
81 [Ipusma. IIpsamas u HaknoHHas npusmel. [IpaBuiibHas npru3ma 1 ?ttpsz//reSh'edu'rU/SUbIECtllesson
5443/start/21270/
82 [IpsimMoit mapasuienenunesn, NpSMOYTOJIbHBINA NapayljieNenune], Kyo 1 ?ttps;/lreSh'edu'rU/SUbleCt/Iesson
4023/start/149352/
83 Brinykiible MHOTOrpanHukH. Teopema Ditniepa 1
84 Brinykiibie MHOrorpannuku. Teopema Oitnepa. [IpaBunbHble 1 1

TMOJIYIIPAaBHUJIbHBIC MHOT'OT'paAHHHUKHN
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85 Kontponbnas padota "MHuororpanHuku" 1
86 [TonATHE BEKTOpA HA IMJIOCKOCTH U B IPOCTPAHCTBE 1 hitps://vesh.edu.ru/subject/lesson
[4758/start/21648/
87 CymMa BEKTOpOB 1
88 Pa3zHOCTH BEKTOpPOB 1
89 [TpaBuso mapamienenurnena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Pasnoxenue BekTopa 1o 6asucy Tpéx BEKTOPOB, HE JICKAIIHMX B OAHOM 1 https://resh.edu.ru/subject/lesson
TUIOCKOCTH /6404/start/132055/
92 CKamApHOE MpO3BEICHHE 1 https://resh.edu.ru/subject/lesson
/6404/start/132055/
93 Berunciienue yria Mex.y BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 I[IpocTeiimme 3a1a4u ¢ BEKTOPAMH 1 https://resh.edu.ru/subject/lesson
96 [Mpocreiiiue 3aa4n ¢ BEKTOPaMHU 1 /6404/start/132055/
97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
98 O06o0muIeHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O06o0mIeHne 1 cucTeMaTu3aIys 3HaHUH 1
100 HTorosasi KOHTpOJbHAs paboTa 1
101 HToroasi KOHTpOJIbHAsA paboTa 1
102 O00011IeHIE U CUCTEMATH3AIUS 3HAHUI 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102
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11 KJIACC

KomnnuectBo yacos DNEKTPOHHBIC
No /it Tema ypoxka Beero Kontponsuele = IIpakthyeckue oOpasoBarenbHbIe
paboThI paboThI pecypchl
1 [ToBTopenue Temsl "KoopauHaTel BEeKTOpa Ha MJIOCKOCTH U B 1
npocTtpaHcTae"
2 [ToBTOopenue Tembl "CkansipHoe TpOU3BEACHUE BEKTOPOB" 1
3 [ToBTOpeHue TeMbl "Brraucienue yria Mexay BEKTOpaMH B 1
npoctpaHcrae”
4 [ToBTOpenue Temsl "YpaBHEHUE IPAMOM, MPOXOAALIEH Yepes J1Be 1
TOYKH"
5 VYpaBHEHME IIJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B 1
OTpe3Kax
6 YpaBHEHHE MIJI0OCKOCTH, HOPMaJlb, YPaBHEHHE MIJIOCKOCTH B 1
OTpe3Kax
7 BexropHoe npousseneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHENHOE IPOTPAMMHUPOBAHNE 1
9 JluneitHble HEpaBEHCTBA, JIMHEHHOE MPOTPAMMHUPOBAHHE 1
10 AHanuTHYECKHE METOJIBI pacuéTa yriia MeXy MPSMbIMH B 1
MHOTOTpaHHUKaX
11 AHanuTHyecKrue METO/Ibl pacuéTa yriia MexX,]y MI0CKOCTIMHU B 1
MHOTOTpaHHUKAX
12 dopmyia pacCTOSHUS OT TOYKHU A0 MIIOCKOCTH B KOOPJMHATAX 1
13 HaxoxJieHre pacCTOSHUM OT TOYKH /10 MJIOCKOCTH B Ky0e 1
14 HaxoxzaeHne paccTOsSHUI OT TOYKH 10 TUIOCKOCTH B ITPaBUJIBHON 1
nupamuie
15 KonTtponbHas pabora "AHnanutuueckas reomerpus” 1 1
16 CeueHnsi MHOTOTPaHHUKOB: CTaHAapTHbIE MHOTOTPAHHUKHU 1
17 CeueHurst MHOTOTPAaHHUKOB: METO/] CJIEJIOB 1
18 CeueHnst MHOTOIPaHHUKOB: CTaH/IapTHEIE II0CKOCTH, 1
nepeceyeHusl MPSMbIX U MIIOCKOCTeN
19 [TapanienbHble MpsiMbIe U TUIOCKOCTH: MapaljiesIbHbIe CEYeHUS 1
20 [TapanienpHble NpsIMbIE U IUVIOCKOCTH: pacu€T OTHOIIEHUN 1
21 [TapajutenpHbIE NPSAMBIE U IIJIOCKOCTH: YIJIBI MEXKAY 1




CKpCHIMBAOIIHUMUCA ITPAMBIMU

[TeprieHAMKYASAPHBIE TPSAMBIC U INIOCKOCTH: CTaHIAPTHBIE MTapbl

22 MEPIEeHIUKYJIAPHBIX TUIOCKOCTEH U MPSIMBIX, CHMMETPUH 1
MHOTOI'PaHHHKOB

23 [lepnieH UKy pHBIE MIPSIMBIE U TUIOCKOCTH: TEOPEMA O TPEX 1
MIEePIeHIUKYIIApax

24 [leprnienIuKynspHBIE MPSIMbIE U TUIOCKOCTH: BHIYUCICHUS IJIUH B 1
MHOTOT'paHHHKaX

o5 [ToBTOpEHUeE: MIONIa I MHOTOYTOJIbHUKOB, (POPMYJIIBI JJIs1 1
IJI0IAeH, COOOPaKEHHSI TIOI00MS

26 [ToBTOpEHME: MIOIAN MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIsI 1
IJI0IA eH, COOOPaKEHHSI TIOI00MS

97 [ToBTOpEHME: MO MHOTOYTOJILHUKOB, (DOPMYIIBI [ 1
TIoaaeH, COOOpaKeHHS TOT00MS

o8 [Inomany cedyeHnii MHOTOIPaHHHUKOB: IUIOIIAAU [IOBEPXHOCTEM, 1
paspe3aHusi Ha YacTH, COOOpaXKeHus o100us

29 [Tnomaau ceueHnii MHOTOTPAaHHUKOB: TIOIIAIN IIOBEPXHOCTEH, 1
pa3pe3aHusi Ha YacTH, COOOpaKeHus 10100Us

30 KonTponbnas padota "[loBTOpeHNE: MHOTOIPaHHUKH, CEYEHUS 1
MHOTOTPaHHHUKOB"

31 O65bEM Tenna. O0beM MPSIMOYTOJILHOTO Mapajlieenue/1a 1

30 3amaun 00 yaBOeHUH Ky0Oa, 0 KBajpaType Ky0a; 0 TPUCEKITUU 1
yria

33 CrepeoMeTrpuyeckre 3aJauu, CBI3aHHbIE C 00bEMOM 1
MIPSIMOYTOJIBHOTO NTapajuiesienuneia

34 [Ipuknagubie 3aqa4n, CBSI3aHHBIE C BRIYMCICHUEM 00bEMa 1
NPSIMOYTOJIBHOTO Mapajuiesenumneia

35 O0BEM npsiMOit TPU3MBI 1

36 CrepeoMeTpHUyecKHe 3aauu, CBSI3aHHbIE C BBIYMCICHUEM 1
00BEMOB MPSMON TPU3MBI

37 [TpuknaaHble 3a1a4u, CBA3aHHbIE C 00bEMOM IMPSIMOM MPU3MBI 1

38 Brruncnenme 00bEMOB Tell ¢ TOMOIIBIO OMPeIeIEHHOTO 1

uHTerpana. O6bEM HaKJIOHHON MPU3MBI




Brruncnenme 00bEMOB TeI ¢ TOMOIIBIO OMPEICIEHHOTO

39 N 1
unTerpana. O6bpEM mupaMu/Ibl

40 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHUL C 1
O0IIKM YTTIOM

a1 ®opmyna 06béMa mupamusl. OTHOIIEHHE 00BEMOB THPAMH/L C 1
00IIUM yTIIOM

42 CrepeoMeTpuuecKre 3aauu, CBI3aHHbIE ¢ 00bEMaMu 1
HAKJIOHHOH IPU3MBbI

43 CrepeoMeTpHyeCKre 3aa91, CBA3aHHbBIE ¢ 00bEMaMU TTUPAMU/TIBI 1

44 [Tpuknagueie 3agaun 1mo Teme "OO0BEMBI TEN", CBA3aHHBIC C 1
00bEMOM HAKJIOHHOM MPU3MBI

45 [Ipuknanueie 3anaun no reme "OOBEMBI TEN", CBS3aHHBIE C 1
00BEMOM MTUPAMHU/TBI

46 [Ipumenenne 00bEMOB. BerunciaeHue paccTOsHUS 10 TUIOCKOCTH 1

47 KonTponbnas pabota "O6béM MHOTOrpaHHHKA" 1

48 [Hunuaapudeckas MOBEPXHOCTh, 00pa3yroline HUIHHAPHISCKON 1
MTOBEPXHOCTH

49 Hunuuap. [pamont kpyrosoi nunusap. Ilnomans nosepxHocTu 1
WIHH]IPA

50 Konunyeckast noBepXHOCTb, 00pa3yrolre KOHNYECKOM 1
nosepxHocTu. Konyc

51 Ceuenune KOHycCa MIOCKOCTHIO, APATUIETBHOM MIOCKOCTH 1
OCHOBaHUS

52 VY ceuénnblil konyc. M300pakeHue KOHYCOB U YCEUEHHBIX 1
KOHYCOB

53 [Tnomraaps 60KOBOM MOBEPXHOCTH U MOJTHON MOBEPXHOCTH KOHYCa 1

54 [Tnomraaps 60KOBOM MOBEPXHOCTH U MOJTHON MOBEPXHOCTH KOHYCa 1

55 CrepeomeTprueckue 3aJa4M Ha I0Ka3aTEIbCTBO U BHIYUCIICHHE, 1
MMOCTPOCHHUEM CEUYCHUH IIMIMHIPA, KOHYCa

56 CrepeoMeTpuuecKre 3a7a4d Ha 1I0Ka3aTeIbCTBO U BBIUUCIICHHE, 1
MMOCTPOCHHUEM CEUYCHUH IIMIIHHIPA, KOHYyCa

57 [Tpuknagubie 3a1a4n, CBSI3aHHBIE C IIMIHHAPOM 1

58 [Ipuknagubie 3a1a4n, CBSI3aHHBIE C IIMIHHIPOM 1




59 Cdepa u map 1

60 [lepeceuenue cepsl u mapa ¢ wiockocTeio. Kacanue mapa u 1
cdepsl mIockocThi0. Bu u n300paxenue mapa

61 [Tepeceuenue cdepsl 1 mapa ¢ mIockocTbio. Kacanue mapa n 1
cdepbl IOCKOCThI0. By 1 n3obpaxkenue mapa

62 VYpasaenue chepsl. [Lnomans chepsl u e€ gacren 1

63 Cummerpus chepsl 1 mapa 1
CrepeomeTpHyecKre 3aaui Ha 10Ka3aTeIbCTBO U BBIYHUCIICHHE,

64 CBsI3aHHBIE CO c(pepoii M MapoM, TOCTPOCHUEM HX CEUYCHHUN 1
IUIOCKOCTBIO
CrepeomeTprudecKue 3aJaui Ha JI0KAa3aTeLCTBO U BBIYHCICHHE,

65 CBsI3aHHBIE CO c(pepoli M MapoM, TOCTPOCHUEM HX CEUYCHHUN 1
IUIOCKOCTBIO

66 [Tpuknagueie 3aqa4n, CBsI3aHHBIE CO chepoii U mapom 1

67 [ToBTOpEHUE: OKPYKHOCTH Ha IUIOCKOCTH, BEIYUCIICHUS B 1
OKPY>KHOCTH, CTaHJIapPTHBIE TIOA00HS

68 Pazniunbie koMOMHAIMY TET BpAIIEHUs! © MHOTOTPaHHUKOB 1

69 3anaun o Teme "Tena 1 MOBEPXHOCTH BpalleHUs" 1

70 3anaun o Teme "Tena 1 MOBEPXHOCTH BpalleHUs" 1

71 KonTtposnbHast pabota "Tena 1 moBepXHOCTH BpaleHus" 1

72 O06wém nnnuuapa. Teopema 00 00bEME MPAMOTO UIUHAPA 1

73 Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO ONPeNeIEHHOTO 1
unterpana. O6bpEéM KoHyca

74 [Tnomanu 60KOBOM ¥ MOTHOM MOBEPXHOCTU KOHYCA 1

75 CrepeoMeTpHuyecKHe 3aJjauu, CBSI3aHHbIE C BBIYMCICHUEM 1
00BEMOB IUITMHPA, KOHYCA

76 HpI/IKnaI_[HHe?anatjn o TeMe "OOBEMBI U ILIOIIAIN 1
MIOBEPXHOCTEH Tel
O06BEM mapa u mapoBoro cekropa. Teopema 00 00bEMeE 1mIapa.

77 [Tnomane chepsl. CTepeomeTpuyeckue 3ajauu, CBI3aHHbIE C 1

BBIUHCIICHHEM 00BEMOB 1apa, mapoBOro CCrMeHTa U mapoBoro

CeKTopa




ITpuxnanasie 3agauum 1o teMe "OO0BEMBI TEN", CBI3aHHEBIE C
b

78 00bEMOM 11apa U TI0mab0 chepbl. COOTHOMICHUS MEXTY 1
TUIOIIASIMH TOBEPXHOCTEH 1 00BEMaMu MOAOOHBIX Tel
[TogoOuebIe Tena B mpoctpanctBe. M3menenne o0bEéMa rpu

79 nogoouu. CTepeoMeTprIecKue 3a1a4u, CBI3aHHbBIC C 1
BBIUUCIIEHHEM 00BEMOB Tell | IJIOMIAIeH MOBEPXHOCTEH

80 KOHTpOHBHaSVI' pabota "[Inomanu moBEpXHOCTH U OOBEMBI 1
KPYIJIBIX TEJ

81 JBrxeHust npoctpancTa. OtoOpaskeHus. BHKeHUs U 1
paBeHcTBO (huryp. Obme cBoicTBa IBIKECHHUN

82 Bunbl aBukeHui: napajuieabHbIi IEPEHOC, LIEHTPAIbHAS } 1
CUMMETpHS, 3epKaJibHasi CHMMETPHsI, IOBOPOT BOKPYT MPSIMOM

83 [IpeobpaszoBanus mogoodwus. [Ipsmas u chepa Ditnepa 1

84 ['eomeTpuyeckue 3a1aun Ha IPUMEHEHNE JBUKEHUS 1

85 KonTponbhas padota "BekTopsl B mpocTpancTse” 1
O6o06mraromee nmoBTopenue 11 MoHATHI 1 METOZOB Kypca

86 reomerpuun 10—11 knaccos, cucremMaruzanus 3HaHUM: 1
"[lapasenbHOCTh NPSAMBIX U IJIOCKOCTEN B TPOCTpaHCTBE"
Ob6o061matomiee nopropenue 11 noHATHI 1 METOAOB Kypca

87 reomerpun 10—11 xnaccos, cucremarnsanys 3HaHuil: "BekTopsl 1
B ITpocTpaHcTee"”
O6o06muaromiee nopTopeHue 11 moHATUI U METOZOB Kypca

88 reomerpun 10—11 kiaccoB, cucremaruzaius 3HaHUN: "BeKkTopsr 1
B ITpOCTpaHcTBE"
O6o06maromiee nopTopeHue 11 moHATUI 1 METOZOB Kypca

89 reometpun 10—11 xmaccoB, cucremarusanus 3Hanui: "O0beM 1
MHOTOrpaHHuKa"
O6o06maromiee nosTopeHue 11 moHATUI 1 METOZOB Kypca

90 reometpun 10—11 xmaccoB, cucremarusanus 3HaHui: "O0beM 1
MHOrOrpaHHuka"
O6o06maromiee nopTopeHue 11 moHATUI 1 METOZOB Kypca

91 reometrpun 10—11 kmaccoB, cucremarusanus 3HaHui: "Tlnomanu 1

MOBEPXHOCTU M 00BEMBI KPYTIIBIX Tel"




O6o6matomnee moBropenue 11 moHATHI U METOIOB Kypca

92 reomerpuu 10-11 kiaccos, cucremaruzamus 3Hanuii: "[Lnomanu 1
MMOBEPXHOCTH U O0BEMBI KPYTIIBIX T

93 HroroBas koHTpoOJIbHAs paboTa 1

94 HroroBas koHTpoJIbHAs paboTa 1

95 [ToBTOpEeHME, 0000IIEHNE U CUCTEMAaTH3allUsl 3HAHUN 1
Hcropus pasBUTHS CTEpPEOMETPUM KaK HAYKH U €€ POJIb B

96 Pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOTHI
HcTopus pa3BuTHS CTEpEOMETPUH KaK HAyKH U €€ poJib B

97 Pa3BUTHUU COBPEMEHHBIX MHKCHEPHBIX H KOMITBIOTEPHBIX 1
TEXHOJIOTHI1

HcTopus pa3BUTHS CTEpEOMETPUH KaK HAYKH U €€ poJib B
98 Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTUN

HcTopus pa3BuUTHS CTEpEOMETPUH KaK HAYKH U €€ poJib B
99 Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOTUN

Hcropus pasBuTHS CTEpEOMETPUM KaK HAYKH U €€ pOJb B
100 Pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOTUN

HcTopus pa3BuTHS CTEPEOMETPUM KaK HAyKH U €€ poJib B
101 Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ poib B
102 Pa3BUTHH COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTHI

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJANYECKOE OBECIHHEYEHUE OBPA30BATEJIBHOT'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA

* MaremaTuka: anrebpa ¥ Hayaja MaTeMaTUYeCKOro aHainusa, reomerpus. ['eomerpus. 10-11
KJIacChI: yuel. y1si 001e00pa3oBaTeIbHBIX OpraHu3aIuii: 6a30BbIi U yriayoseHHsii yposHu. /J1.C.
AranacsH, B.®. byry3os, C.b. Kagomues, 3.I". [To3nusk, JI.C. Kucenépa / «M3naTenscTBO
«IIpocsenienne»

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA
e *MaremaTuka: anredpa 1 Hayajla MaTeMaTUIEeCKOro aHaiausa, reomerpus. ['eomerpus. 10-11
KJIACChI: y4e0. /It 001eo0pa3oBaTeIbHBIX OpraHu3anuii: 0a3oBeiid U yriuyoneHHsiid yposau. /J1.C.
Atanacss, B.®. byry3os, C.b. Kagomies, O.I'. Ilo3ansk, JI.C. Kucenésa / «M3narenbcTBo
«[Ipocsemenuey, 2020

o I'eometpus. Aunakruueckue matepuansl 10 kinace: mocodue s 001eoopa3oBaTeIbHbIX
opraHu3zaruii: 6a3oBelil 1 yriuyoseHnsiii ypoBau /b.I°. 3uB U3narensctBo «lIpocBemenuey 2020
o I'eometpus. Iunakruueckue Matepuansl 11 kinace: mocodue s o01eoopa3oBaTeIbHBIX

opraHuzaruii: 6a3oBelil 1 yriayonennsiii yposuu /b.I°. 3uB U3narenscTBo «IIpocsemnienue» 2020
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
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