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MMOACHUTEJIBHASA 3AIIMCKA

I'eomerpust siBisieTcss OAHMM M3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0Imero
0o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOKHOCTh U3Y4EHUs AUCHUILUINH €CTECTBEHHO-HAayYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOIo LuKiIa. II0CKONBbKY JIOTMYECKOE MBIIUIEHUE,
dopmupyeMoe IpH M3Y4eHUU OOYyYarOIIMMHUCS TOHATUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0KAa3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KICHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUH 3a/1a4 €CTeCTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTH (PH3MUECKUX
3ajay.

Ilenb ocBoeHus mporpaMMbl yueOHOro kypca «l'eomerpusi» Ha yriiyOJ€HHOM YpPOBHE —
pasBUTHE MHIUBHyalIbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YyYEHUM TIEeOMETpUH, Kak
COCTaBIIAIIOLICH MpeaMeTHOH obnactn «MaremaTnka U WHGPOpPMATHKa» dYepe3 oOecreueHue
BO3MOXHOCTH HPUOOPETEHMs] M HUCIOJIb30BaHUS Oosee IIyOOKHMX IeOMETPUYECKMX 3HAHUN U
NeHCTBUH, CeNU(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(ECCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[IpuopuTeTHBIMM ~ 3afayaMM  Kypca TeOMETpUM Ha  yriIyOJIEHHOM  ypOBHE,
pacUIMPSAIOUIMMU U YCUJIMBAIOIIMMU Kypc 0a30BOI0 YPOBHS, SIBJISIOTCA:

paciiipeHHe MpEeACTaBICHUs] O TIEeOMETPUM KaK YacTd MHPOBOW KYIbTYpbl H
(GbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

(dbopMHUpOBaHHE TPEICTABICHHUS O TPOCTPAHCTBEHHBIX (HUrypax Kak O BaXHEHIIMX
MaTeMaTHYECKUX MOJESIX, [O3BOJIAIONIMX ONUCBIBATh UM M3ydaTb pas3Hble SBJICHUS
OKpY’KaloIllero MuUpa, 3HaHUE MOHATHITHOrO amnmapata 1o pasaeny «CrepeomeTpus» yueOHOTo
Kypca reoMeTpuH;

dbopMHupoBaHHE YMEH Hs BIAJETh OCHOBHBIMH IMOHATHUSMH O IPOCTPAHCTBEHHBIX
¢urypax 1 MX OCHOBHBIMH CBOWCTBaMHM, 3HaHHE TeopeM, (HOpMysl U yMEHHE HX IPUMEHSTb,
YMEHHMSI I0Ka3bIBaTh TEOPEMBI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PEIICHNUS 3a/1a4;

¢dbopMHpOBaHHE YMEHHUs paclo3HaBaThb Ha 4YepTeXax, MOJENAX U B pealbHOM MHpE
MHOTOTPaHHUKH U T€JIa BPallleHHsl, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIEIIN;

dbopmMHupoBaHHE  TOHMMAHUS  BO3MOXKHOCTH  aKCHMOMAaTHYECKOTO  MOCTPOEHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU IPU IMPOBEIECHUU
pacCyKIeHUN;

(¢bopMUpOBaHME YMEHHS BIaJE€Th METOAAMU JI0KA3aTEIbCTB U AJITOPUTMOB pPEIICHUS,
YMEHMSI HMX TIPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKMX 337ady W 3aJad C I[PaKTHUYECKUM cojepkKaHHeM, (opMHupoBaHUE
OpEeJCTaBIeHUs O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM AKCHOMAaTUKHU B ITPOBEECHUH JI€JYKTUBHBIX PACCyKICHHUI;

pa3BUTHE U COBEPUICHCTBOBAHWE HHTEJIEKTYalbHbIX M TBOPYECKHX CIIOCOOHOCTEH
oOyJaromuxcsi, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIILUIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

¢dbopMupoBaHue (PYHKIIMOHAIBHOM TI'PAMOTHOCTH, DPEJIEBAaHTHOW TE€OMETPUHU: YMEHHS
pacrio3HaBaTh MpPOSBICHUS TEOMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3YYEHUU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUSA pEANbHBIX CHUTYyalMil, HCCIEI0BaHUs
MOCTPOCHHBIX MOJIEJIeH, HHTEPIPETAIIH [TOJTYyYE€HHbIX PE3yJIbTaTOB.

OCHOBHBIMHU COJIepKaTEeIbHBIMU JIMHUSAMHU yueOHoro kypca «l'eomerpusi» B 10-11
knaccax sBisitorcs: «[IpsiMble M IIIOCKOCTH B IpocTpaHCcTBe», «MHororpanaukm», «Tena
BpallleHus», «BEKTOpbI 1 KOOPAUHATEI B IPOCTPAHCTBEY, «/{BH)KEHHS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo PI'OC COO TpebGoBaHHE «yMETh ONEPUPOBATH MOHATHIMU,
peNeBaHTHBIMU T€OMETPUU Ha YriayOnéHHOM ypoBHE oOydeHus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJIEpXKATENbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMUECKUX YMEHMH
pacrpenesiieTcsi He TOJbKO M0 COJAEpXkKaTelbHbIM JIMHUAM, HO W IO TrojaM oOOydYeHMs.



Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yjlbTaTaM  OCBOCHHS
@DenepanbHOil pabodel MporpamMMbl, pacipeAeaEHHbIM 10 ToaM 00yUYeHHs], CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIHUAILHBIM BOIpOcaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T'€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATENIbHO M IOCTYIATENIbHO, C COOJIIOJIEHUEM MpPUHIUIA
NPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHX
MpEJICTaBICHUI 00yJarouxcs, paciupss u yrayosss e€, oopa3ys MpoyHble MHOXKECTBEHHbIE
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUU Ha YIIyOIEHHOM YPOBHE MTO3BOJISIET:

co3math ycnmoBus mns auddepenumanyn o0ydeHHs, MOCTPOCHHS WHAWBUIYAIbHBIX
o0pa3oBaTeNbHbIX  MporpamMM,  OOECHeYUTh  YIUIYOJEHHOE  HU3yuYeHHE  TIeOMETPUHU
KaK COCTaBJIAIONIEH yueOHOro npeamera «MaremaTukay;

MOATOTOBUTH OOYUAIOUIUXCS K MPOAODKEHUI0 U3YYeHHs] MAaTeMaTUKKU ¢ Y4€TOM BbIOOpa
Oynymieit npodeccuu, odecrieunBasi MPEEMCTBEHHOCTh MEXIY OOIIMM H MPOPECCHOHATHHBIM
o0pazoBaHHEM.

Ha u3yuenue yuebHoro kypca «I'eomerpusi» Ha yriyOi€HHOM ypoBHE oTBoauTcs 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B HEJeNi0).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE IOHSTUSI cTepeoMeTpun. Touka, psimasi, INIOCKOCTb, TpocTpaHcTBO. [lonaTue
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3anMHOe pacrionokeHne npsiMbIX B MPOCTPAHCTBE: MEPECEKAOIUECs, MapajuIeNIbHbIE 1
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemmBarOmumxcs npsaMbiX. [lapannensHOCTs IpSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IMAPAJUICIBHBIE IPSIMBbIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
OpsSIMBIX, MApaUIEIBHOCTh NPSMOM M IUIOcKocTH. IlapannensHoe M IEHTpanbHOE
MpoeKTUpoBaHue, n3odpaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaUICIbHOTO MPOEKTUPOBAHUSL.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJl
MEXAy NPSAMBIMH B IPOCTpaHCTBE. llapanenbHOCTh INIOCKOCTEN: NapayliebHbIE IIIOCKOCTH,
CBOMCTBA MapayieNbHbIX IIockocTel. [IpocTeiine npocTpaHCTBEHHbIE (PUTYPBI HA TIOCKOCTH:
TETpa’aAp, NapaJIeJIEeNUIE], TIOCTPOCHUE CEYEHU M.

[lepnieHIUKYIAPHOCTE MNPSAMOM UM IUIOCKOCTU: IEPHEHIAUKYJSPHBIE IPSMBIE B
IIPOCTPAHCTBE, NPSIMBbIE MApPAJUICIbHBIE M IEPHEHIUKYISIPHbIE K IIOCKOCTH, IIPU3HAK
NEPHEHAUKYJIAPHOCTA IPSIMOM M IIJIOCKOCTH, TEOpeMa O MpsAMOU NEPHEHAUKYISAPHON
III0CKOCTH. OpPTOTOHANBHOE MPOEKTUpOBaHUE. [leprneHIuKynsp U HAKIOHHBIE: PACCTOSHHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHs (PUTYPBI HA MJIOCKOCTb.
[lepneHAUKyYISIPHOCT TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIOocKocTel. Teopema
0 TPEX NEPIECHAUKYIIApax.

Yrnel B NPOCTPAaHCTBE: Yrojl MEXKIYy NPSIMOM M IUIOCKOCTBIO, JBYIPAaHHBIA yTOJ,
JMHENHBIN yroj ABYTPAHHOIO yria. TpEXrpaHHBIM U MHOTrOrpaHHble yribl. CBOWCTBA IIOCKUX
YIJIOB MHOTOrpaHHOro yria. CBONCTBA INIOCKMX W JBYI'PAaHHBIX YIVIOB TPEXTIPAHHOIO YIJIA.
TeopeMbl KOCUHYCOB Y CUHYCOB JUIsl TPEXTPAHHOIO yTila.

MHoOrorpaHHUKH

Bunel MHOrorpaHHuKoOB, pa3BEpTKa MHoOrorpaHHuka. Ilpusma: n-yrompHas npusma,
npsiMasi 1 HAaKJIOHHAs NMPU3MbI, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. llapannenenunen,
IPSIMOYTOJIBHBIN Napajulelienunesl U ero cBoicTBa. KpaTuaiimme moyTM Ha IOBEPXHOCTH
MHOTOrpaHHuka. Teopema Oiinepa. [IpoctpancTBennas teopema Iludaropa. Ilupammma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupaMusl. CoiicTBa pédep U OOKOBBIX I'paHel
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NpaBUIbHON mNupamuisl. [IpaBuiibHBIE MHOTOTpaHHUKH: IMpAaBUJIbHAs NpHU3Ma M IpaBUIbHAs
nupamMua, MpaBuibHas TPEYrojbHas MHUpaMHIa U TPAaBUIIBHBINA TeTpasap, Kyo. IlpeacraBnenue
O MPaBWIbHBIX MHOTOI'PaHHUKAX: OKTA3JIP, TOACKASAP U UKOCADIP.

Brruucrienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, quaronanu, yrisl. [lnomans 00koBOi
MIOBEPXHOCTU U IIOJIHOM IOBEPXHOCTH MPSMOM NPHU3MBbI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOH IMOBEPXHOCTH TpsSMON mpu3Mbl. [lnomane OGOKOBOH MOBEPXHOCTH M TMOBEPXHOCTH
MPaBUIILHON NUPAMU/IBI, TEOPEMA O IUIOMIAIA YCEUEHHON MUPAMHU/IBI.

CuMMeTpusi B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUU IPaBWIIbHBIX MHOI'OI'DAaHHUKOB.
CummeTpuss B NpaBUIBHOM MHOIOTPAaHHUKE: CHUMMETpHUS MapajUIeNIeNUNead, CUMMETPHUs
IIPaBUJIBHBIX IIPU3M, CHMMETPHUS IIPABUIIBHON ITUPAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOIO BEKTOPA,
BEKTOpbl KOJUIMHEApHbIC, COHAINPABJIEHHBIE W IPOTHUBOIIOJIOKHO HAIPABIECHHBIE BEKTOPBI.
PaBenctBo BekTOpOB. JI€HMCTBHS C BEKTOPAMHU: CJIOKEHUE W BBIUUTAHUE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4yucio. CBONCTBA CIOXKEHHUS BEKTOPOB.
CBolicTBa yMHOXE€HUSI BekTopa Ha uucio. lloHdarue kommaHapHble BekTOpbl. llpusHax
KOMILIAHApHOCTH TpEX BeKTOpOB. IIpaBuio napamnenenunena. Teopema o pa3nokeHUH BEKTOpa
10 TpEM HEKOMIUIAaHApHBIM BeKTOpaM. [IpsAMoOyronpHas cucreMa KOOpAMHAT B IIPOCTPAHCTBE.
Koopnunarsl Bektopa. CBsizb MeXAy KOOpAMHATAMU BEKTOpa M KOOpAMHATAMHU TOYEK. YTOJI
Mex 1y BekTopamu. CKaJsipHOE MPOU3BECHIE BEKTOPOB.

IINTAHUPYEMBIE PE3YJIbTATDI OCBOEHUA YYEBHOI'O KYPCA
«"EOMETPUS» (YI'JIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHcKoe BOCIUTAHUE:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MIMU  OOydarollerocs Kak aKTUBHOIO MU
OTBETCTBEHHOI'O 4WIEHAa POCCHMCKOro OOIIECTBA, MPEACTABIEHUE O MaTEMaTHMUYECKUX OCHOBAX
(YHKLIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHMH, NpPOLELyp TIpakJaHCKOro oO0IIecTBa
(BBIOOpBI, OMpPOCHI U JAPYroe), yMEHHE B3aWMOJEHCTBOBAaTh C COLMAIBbHBIMM HMHCTHUTYTaMH B
COOTBETCTBUM € UX (DYHKIMSIMU U Ha3HAUCHUEM;

2) IaTPHOTHYECKOE BOCITUTAHME:

c(OPMHPOBAHHOCTh POCCUNCKOM IpaXIaHCKOW UIACHTUYHOCTH, YBRKEHHUS K MPOLLIOMY U
HACTOAIIEMY POCCHUIMCKOM MaTeMaTUKH, [IEHHOCTHOE OTHOLICHUE K JOCTUKEHHSIM POCCHICKHUX
MaTEMAaTUKOB M POCCUHCKOM MaTeMaTH4eCKOW WIKOJIbI, MCIOJIb30BAHUE J3THUX JOCTH)KEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SIKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHWE JIyXOBHBIX IIEHHOCTEM  pOCCHUICKOro Hapoja, C(HOpPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEIECHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUI HAyKH U JAESTeNbHOCTHbIO YYEHOIrO, OCO3HAHWE JIMYHOTO BKJIaJa B MOCTPOEHHUE
YCTOHYHBOTO OyIYIIEro;

4) 3cTeTHYecKoe BOCUTAHUE:

JCTETMUYECKOE  OTHOIIEHWE K  MHpPY, BKIIOUasd ICTETHUKY  MaTeMaTH4YECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peHIeHUH, pacCyXIeHUH, BOCHPUUMUYHUBOCTh K
MaTEMaTHYECKUM acIEKTaM pa3InYHbIX BUI0B UCKYCCTBA;

5) ¢pu3nyecKoe BOCIUTAHHE!

c(OPMHPOBAHHOCT YMEHMS NPUMEHSITh MaTeMaTHMYecKHe 3HaHUS B HMHTEpecax
310poBOTr0 M 0Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/10pOBBIO
(3mopoBo€e mHTaHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATUN M OTIbIXa, PEryisipHas (usnueckas
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AKTUBHOCTH), (PH3MUECKOE COBEPUICHCTBOBAHHME IPH 3aHATHIX CIHOPTHBHO-03I0OPOBHTEIBHOM
JESITEIIbHOCTBIO;

6) Tpy10BO€ BOCIIUTAHME:

TOTOBHOCTB K TPY/y, OCO3HAHUE [IEHHOCTH TPYIOJIIOOUS, HHTEPEC K Pa3InIHbIM cepam
npoEeCCUOHATILHON JIESTEIbHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKOW W €€ NMPHIOKCHHUSIMU, YMCHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oynymiedl mpodeccur M peaTu30BBIBATH COOCTBCHHBIE
JKU3HCHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTH4ecKOMYy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
NPaKTUYECKHX 3a/1a4 MATEeMaTHYECKOI HallPaBICHHOCTH;

7) 3K0JIOTHYECKOe BOCTINTAHHE:

C(OPMHPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYPHI, MOHWMAHHE BIIMSHHUS COIHMAIBHO-
HYKOHOMHYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHONM M COIMAIBHOM Cpeabl, OCO3HAHUE
ro0abHOTO ~ XapakTepa  SKOJOTHMYECKHMX  MpoOJieM, OpHEHTAalMs Ha  [PUMEHEHHE
MaTEeMATHYECKUX 3HAHWUU JUTsI pEelICHHs 3a7ad B 00JacTH OKPYXKAIOIMIEH Cpellbl, TNIAHUPOBAHUE
MIOCTYIKOB M OIICHKH WX BO3MOJKHBIX ITOCIIEICTBUH JUIsI OKPY)KAIOIICH CPEIIbI;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS

C(OPMHPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH W OOIIESCTBEHHOW NMPAKTHKH, MTOHMMAHUE MATEMAaTHYCCKOW HAYKU KakK cepsl
YeJI0BEYCCKOM JICATEIILHOCTH, 3TANOB €€ Pa3BUTUS W 3HAYMMOCTH JIUISl PA3BUTHUS IIMBHIIU3AIIHH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH M MAaTEMaTHICCKOU KYIbTYpPOU KaK CPEICTBOM TIO3HAHHS MHPA,
TOTOBHOCTh OCYIIECTBIISITh MIPOSKTHYIO M MCCIICIOBATEIBCKYIO IEATSILHOCTh UHIAMBUAYAIBHO H

B IpYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIE YHMBeEPCAJIbHBIE Y4eOHbIe J1eCTBUS

Ba3oBble joruyeckue aeiicrBus:

BBISIBIISAITh U XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMAaTHYECKUX OOBEKTOB,
NOHATUM, OTHOIIEHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH ONpEACNCHUS IOHSITHH,
yCTaHABJIMBATh CYIIECTBEHHBIH MNpPHU3HAK KJIACCHU(PUKAIMK, OCHOBaHUS Ui 000OLIeHHs U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0O aHAJIN3a;

BOCIIPUHMMATh, (OPMYIMPOBATH U NPEOOpPa3OBBIBATh CYXKACHUSA: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EMHUYHbIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIAITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3HM M MPOTUBOpEYUs B (akTax,
JaHHBIX, HAOMIONEHUSX U  YTBEPXKICHUSX, Mpeajaratb KpPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JieNlaTh BBIBOJBI C HMCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOAUTH CAaMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKJIEHUHN (IpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAIlMIO, MPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHbBIE CYXJAEHHSI U BHIBOJIBI;

BbIOMpaTh croco0 pemieHUs: y4yeOHOW 3ajauM (CpaBHHMBAaTh HECKOJBKO BapHaHTOB
pelieHusi, BbIOMpaTh HauOoliee NOAXOMANIMM € Y4ETOM CAMOCTOSTEIBLHO BBIJEIEHHBIX
KpUTEPUEB).

Bba3oBble nccienoBarebckue 1eiCTBUA:

HCIOJIb30BaTh  BONPOCHl  KaK  HCCIENOBATEIbCKMM ~ HMHCTPYMEHT  IIO3HAHUS,
dbopMyIupOBaTh BOMPOCH], (GUKCUPYIOIIHE MMPOTHBOPEUNE, MPOOIEMy, YCTaHABINBATh NCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3HIINIO, MHEHUE;

MIPOBOAUTH CaMOCTOSITENIbHO — CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIIEJOBAHUE TIO
YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro oOBeKTa, SBICHMS, MPOLECCa, BBIABICHUIO
3aBHCUMOCTEH MeXIy 00BEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;



6

CaMOCTOSITENILHO (POPMyJIMPOBATH OOOOIIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJII0JIEHUS, UCCIIEI0BAaHMS, OLICHUBATh JOCTOBEPHOCTD MTOJIYUEHHBIX PE3YJIbTaTOB, BHIBOJAOB U
000011IeHMI;

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE MIPOLIECCA, a TAKKE BBIABUTATh IIPEIIIOJIOKEHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBJIATH A€(PULUTHI MHPOPMALIUY, TaHHBIX, HEOOXOAUMBIX JIJIs1 OTBETA HA BONPOC U TS
pelIeHNs 3a1a4H;

BbIOMpaTh MHGOpPMALMIO M3 HCTOYHMKOB pa3jIM4YHBIX THUIIOB, AaHAJIM3UPOBATh,
CHUCTEMaTH3UpOBaTh M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,

CTPYKTYpUpOBaTh  HMH(POpPMALMIO, TPEACTaBIATH €€ B  pa3iuyHbIX  (opmax,
WITIOCTPUPOBATh IpadUuecKy;

OLICHMBATh HAJAE&KHOCTH HMHGPOPMALMM IO CaMOCTOSITENIbHO  C(OPMYIHPOBAHHBIM
KPUTEPHUSM.

KoMMyHHKaTHBHBIEC yHUBEpPCaJIbHbIE YUeOHbIE 1eliCTBUA

Oo0menue:

BOCIIPUHMMATh U (HOPMYJIUPOBATh CYXKAECHUS B COOTBETCTBHM C YCIOBUSIMH U LEIISIMU
06HI€HI/IH, ACHO, TOYHO, I'PaMOTHO BBIpAXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX M INHNCbMCHHBIX
TEKCTaX, JaBaTb IOACHEHMsS IO XOAy pEUIeHHs 3a7ayd, KOMMEHTHPOBAThb IOJIY4YE€HHBIN
pe3yibTar;

B X0Jle 00CYX/I€HUs 3aJaBaTh BOIIPOCHI 110 CYLIECTBY OOCYX/1aeMOW TEMBI, IIPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb MACH, HALCJICHHBLIC HA IMOUCK PCIICHHA, COIIOCTABJISATL CBOU
CYXJIEHUS C CYKACHUSAMH JPYTrUX YYaCTHUKOB JMaANora, oOHapyKMBaTh pa3jinyve U CXOJCTBO
MO3UIMH, B KOPPEKTHOM opMe GOpMYyIHUPOBATH Pa3HOTIACHsI, CBOM BO3PAXKECHHUS;

IIPECTABIIATh PE3YJIbTAaThl PEIIECHUS 3a7aud, SKCIIEPUMEHTA, MCCIECJOBAaHMs, MPOEKTa,
CaMOCTOSITENIbHO ~ BBIOMpaTh (Qopmar BBICTYIJIEHUS C Y4ETOM 3aJad TNpe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHBbIE 1eCTBUSA

Camoopranu3anusi:

COCTABIIATh IUIAH, AITOPUTM pEIeHUs 3a7ayd, BBIOMpaATh CIOCO0 pEUIeHHs C Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJIEKT:

BJIaJIeTh HaBbIKaMM MTO3HABATEIBHOM pedieKCuu Kak 0OCO3HAHMS COBEPILAEMbIX JeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHNs MaTEMaTUUECKOH 3ajaun;

MpeIBUJIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh IpPU PEUICHUH 3aJauyd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAlJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LEIM M YCIOBUSAM, OOBSICHATH HPUYHHBI
JOCTHKEHHUS] WJIM HEAOCTH)KEHUS pe3yJbTaTOB JEATEIbHOCTH, HAaXOAWUTh OIIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas 1€ATEJILHOCTD:

MOHUMATh U HMCIIOB30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIMBHUIYaIbHON paboThI MpH
pelieHnn y4eOHBIX 3a/Jay, NPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBAThH
OpraHu3alMI0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;
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Y4acCTBOBATh B TPYMIOBBIX (opMax paboThl (0OCYkIeHUs, OOMEH MHEHHM, «MO3TOBBHIE
MTYPpMbD» H I/IHBIG), BBITIOJIHATH CBOXO YacCTb pa60TBI U KOOPpAWHHUPOBATH CBOHU HeﬁCTBHﬂ C
JIPYTUMH 4JICHAMH KOMAaHJbl, OIICHWBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IIO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMHU B3aUMOACHCTBUSI.

MNPEJIMETHBIE PE3YJIbTATHBI
K xoniy 10 kiaacca o0ydaromuiicst HAyquTCs:

e  CcBOOOJHO OIEPUPOBATb OCHOBHBIMH IOHSATHSMH CTEPEOMETPUU IPU PELICHUM 3a1ad U
MIPOBEJICHUN MaTEMaTHUYECKUX PACCYKICHUM;

e  IPUMEHATH AKCHOMBI CTEPEOMETPUU U CIIEJCTBUS U3 HUX IPU PEIICHUN F€OMETPUUECKUX
3ajady;

e  KJIACCH(HMIMPOBATH B3aUMHOE PACIIOJIIOKEHHUE TMPSAMBIX B MPOCTPAHCTBE, IIOCKOCTEH B
MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e  CBOOOJHO OINEPUPOBATh MOHATUSMH, CBSI3aHHBIMU C YIJaMH B IPOCTPAHCTBE: MEXAY
PSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U TNIOCKOCTBIO;

e CcBOOO/HO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMH C MHOTOTpaHHUKAMU;

e CcBOOOJHO pacmo3HaBaTh OCHOBHBIC BHJBI MHOTOTPAaHHUKOB (MpU3Ma, MHUpPaAMHJA,
IPSIMOYTOJIBHBIN Mapaieenumnes, Kyo);

e KJAcCCH(UIIMPOBATH MHOTOIPAHHUKH, BEIOUpAsi OCHOBAHUS AJIsl KJIaccu(PHUKaIIK;

e CBOOOJHO OINEPUPOBATH IOHATHUAMHU, CBA3AHHBIMH C CEUYEHHUEM MHOIOIPAaHHUKOB
IJIOCKOCTBIO;

e  BBINOJHATH MapaJIeNbHOE, HEHTPAIBHOE M OPTOrOHAIBHOE MPOEKTHPOBaHUE (UTYp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHus pUryp Ha 1miocKoCTH;

e  CTPOUTb CEUEHUS MHOTOTPAaHHUKOB Pa3JIMYHBIMU METOJAMH, BBIIIOJIHSATH (BBIHOCHBIE)
IUIOCKHUE YePTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

e  BBIUMCIATH IUIOAAM MOBEPXHOCTEH  MHOTOIPAaHHUKOB  (Mpu3Ma, MHpaMuia),
reOMEeTPUYECKUX TeJl ¢ MPUMEHEHUEM (HopMy;

e CBOOOJHO ONEpPUPOBATH MMOHATHSAMH: CHMMETPUS B NPOCTPAHCTBE, LIEHTP, OCb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (UTYPHI;

e  CcBOOOJHO ONEPUPOBATH MOHSTHUSIMU, COOTBETCTBYIOIIMMHU BEKTOpPaM M KOOpJIMHATaM B
IIPOCTPAHCTBE;

e  BBINIOJHATH JEHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJauyd Ha J0Ka3aTelIbCTBO MaTeMaTHMYECKUX OTHOUIEHWH U HaXOXJICHHE
F€OMETPUUYECKUX BEIUYMH, IPUMEHSSI U3BECTHBIE METO/IbI IPU PELLIEHUN MaTEeMAaTUYECKUX 3a7a4
MOBBILIEHHOTO U BBICOKOTO YPOBHSI CJIOKHOCTH;

e  IPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEJICTBAa U 3JIEKTPOHHO-KOMMYHUKAIlMOHHBIE
CUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a/1ay;

e  U3BJIEKaTh, IPe0OPA30OBLIBATh U MHTEPIPETHUPOBATH HHPOPMAIIIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

e  TPUMEHATH IOJIyYEHHBbIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh M aHAJIM3UPOBATh pEAIbHbIE
CUTYalluM, NMPUMEHATh HM3y4YCHHBbIE TOHATHS B MpoOIecce IMOMCKAa PEIIEHUS MaTeMaTHYeCKH
chopMyIMpOBaHHON MpPOOJIEeMbl, MOAEIUPOBATh pPEaJbHbIE CHUTYyallMd Ha S3bIKE T€OMETpUH,
MCCJIEI0BATh MOCTPOEHHBIE MOJAEIN C UCIOJIB30BAHUEM TI'€OMETPUUYECKUX IOHATUN U TEOPEM,
anmnapara ajireOphbl, pelarh MpaKTHYECKHUEe 3a/1a4M, CBSI3aHHBIE C HAX0X/IEHUEM F'e€OMEeTPUUYECKUX
BEJIMYMH;

e  UMETh MpEACTaBICHUS 00 OCHOBHBIX dTanax pa3BUTHUS T€OMETPUHU KaK COCTaBHOM 4acTH
dbyHaaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne  |HammeHoBaHHe pa3IesioB M TeM KosuuecTBo yacoB DJIEKTPOHHbIE
n/m |[MporpaMmbl Bcero KP TIP (undposBbie)
o0pa3oBaTe/ibHbIE
pecypchl
1 Beenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnonokeHue npsMbIX B 6 1
MPOCTPAHCTBE
3 [TapaennbHOCTh MPSMBIX M TUIOCKOCTEH B | 8
MPOCTPAHCTBE
4 [lepneHIUKyYISIPHOCTD HIPSMBIX U 25
MJIOCKOCTEH B MPOCTPAHCTBE
5 YTIIBI U pacCTOSTHUS 16 1
6 MHoOrorpaHHUKI 7 1
7 BekTopsl B IPOCTPaHCTBE 12
8 [ToBTOpEeHME, 0000IIEHNE 1 5 2
cUucTeMaTu3alus 3HaHUI
OBLIEE KOJIMYECTBO YACOB 10 102 6 0
[MTPOI'PAMME
KAJEHJAPHO-TEMATUYECKOE IINIAHUPOBAHUE
10 KJIACC
Ne Tema ypoka KouauyecrBo |[laTa /laTa JJ1eKTPOHHbIE
n/n 4acoB M3y4YeHH M3y4YeHU [In(ppoBbIe
51 s o0pa3oBaTejbHbIE
Bcero| KP | IIP | (m1an) | (pakt) [PECYPCHI
1 | OcHoBHBIE IpaBUIIa U300pAKEHHS HA 1 01.09- https://lesson.edu.ru/
PHCYHKE TIOCKOCTH, apalIeIbHBIX 08.09 lesson/5e88f16a-c240-
MPSIMBIX (OTPE3KOB), CEPEMHBI OTpe3Ka 48cc-9adb-
db2cabObdbf7?backUr
1=%2F02.3%2F10
2 |[loHsTHS CTEpEOMETPUH: TOUKA, TIpsAMas, 1
[JIOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBujIa N300paKEHUS] HA PUCYHKE
MIOCKOCTH, MapauIeTbHBIX TPSIMBIX
(0Tpe3koB), cepeIMHbI OTpE3Ka
3 | IloHATHS: IepeceKaroIIrecs MI0CKOCTH, 1
MepeceKaroImecs mpsmas ¥ II0CKOCTh; https://school.oblakoz.
MOJYTPOCTPAHCTBO ru/dz/100-924-149
4 | TToHsTHS: TIEpeCeKarOIINUECs MIIOCKOCTH, 1 11.09- https://academy-
MepeceKaroImecs mpsmas ¥ II0CKOCTh; 15.09 content.apkpro.ru/less
MOJYTPOCTPAHCTBO on/5e88f16a-c240-
48cc-9adb-
db2cab0bdbf7
5 | MHOrOrpaHHHKH, H300paKCHHE 1 https://academy-



https://lesson.edu.ru/
https://school.oblakoz.ru/dz/100-924-149
https://school.oblakoz.ru/dz/100-924-149
https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7

Ne
n/n

Tema ypoka

KoanuecTtBo

yacoB

JlaTa
HU3yYeHH
1

JlaTa
U3y4eHHn
51

JJIeKTPOHHBbIE
uudposbie
o0pa3oBaTesibHbIE

Bcero

KP

1P

(m1amn)

(dpaxr)

pecypchl

MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHuKH, U300paxeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINUX 00BEKTOB

content.apkpro.ru/less
on/824b5h2a-11dc-
473a-b3fa-
b9213890e77d

https://school.oblakoz.

ru/dz/100-963-791

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJICJICTBHS U3 HUX

18.09-
22.09

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cieactBus u3 HUX. CrocoObl 3a1aHus
[IPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.
O003HaueHus NPSAMBIX U INIOCKOCTEH

https://school.oblakoz.

ru/dz/100-924-150

10

N300paxenne cedeHuit mupamMmuibl, Kyoa u
[PU3MBI, KOTOPBIE MPOXOIST Yepe3 X
péopa. M3o0pakeHune nepeceueHus
[MOJIyYEHHBIX IIJIOCKOCTEN. PackpammBanue
[MOCTPOCHHBIX CEYCHUI Pa3HBIMU LIBETAMU

25.09-
29.09

11

N300paxeHue cedeHnit mupamuibl, Kyoa u
[IPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
péopa. N3o0paxkeHue nepeceueHust
MOJTy4eHHBIX IIOCKOCTe!. PackparmBanue
IIOCTPOCHHBIX CEYeHUH Pa3HBIMHU LIBETAMU

12

N300paxeHue cedeHuit mupamuibl, Kyoa u
[IPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
péopa. N3o0paxkeHue nepeceueHust
MOJTy4EeHHBIX IIOCKOCTe!. PackparimBanue
IIOCTPOCHHBIX CEYeHUH Pa3HBIMHU LIBETAMU

https://school.oblakoz.

ru/dz/100-135-379

13

N300paxeHne cedeHnit mupamuibl, Kyoa u
[PU3MBI, KOTOPBIE MIPOXOIAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHust
MOJTy4eHHBIX TUIOCKOCTe!. PackparmBanue
IIOCTPOCHHBIX CeYeHUH Pa3HBIMHU LIBETAMU

02.10-
06.10

14

Merton ciaenoB s MMOCTPOCHUA CeUYeHUI

15

MerTon cieoB U1l IOCTPOEHUS CEUEHUH.
CBolicTBa nepecedyeHnid MPsIMBIX U
[1JIOCKOCTEN

https://school.oblakoz.

ru/dz/100-963-791

16

MerTon cieoB [UIsl IOCTPOEHUS CEUEHUH.
CBolicTBa niepecevyeHni MPsIMBIX U
[1JIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamuse, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alHUCh 11aroB

09.10-
13.10



https://school.oblakoz.ru/dz/100-963-791
https://school.oblakoz.ru/dz/100-963-791
https://school.oblakoz.ru/dz/100-924-150
https://school.oblakoz.ru/dz/100-924-150
https://school.oblakoz.ru/dz/100-135-379
https://school.oblakoz.ru/dz/100-135-379
https://school.oblakoz.ru/dz/100-963-791
https://school.oblakoz.ru/dz/100-963-791
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Ne
n/n

Tema ypoka

KoanuecTtBo

yacoB

JlaTa
HU3yYeHH
1

JlaTa
U3y4eHHn
51

JJIeKTPOHHBbIE
uudposbie
o0pa3oBaTesibHbIE

Bcero

KP

1P

(m1amn)

(dpaxr)

pecypchl

IIOCTPOCHUA

18

[TocTpoeHue cedueHuii B mupaMuie, Kyoe
mo TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alUCh 11AaroB
[MOCTPOEHUS

https://academy-
content.apkpro.ru/less
on/6136e6ef-deel-
485b-a334-
147396d32062

19

[TocTpoenue ceuenuit B nupamuse, Kyoe
mo TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEHN U 3alUCh 1IaroB
[MOCTPOEHUS

16.10-
20.10

20

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEIKEH U 3aITUCh 11aroB
[MOCTPOCHHUS

21

[ToBTOpenue mannmeTpun: Teopema o
[IPOIOPLIMOHANIbHBIX oTpe3kax. [logo0Oue
TPEyroJIbHUKOB

22

[ToBTOpeHue mianuMerpuu: Teopema
Menenas. PacdeTsl B ceueHHIX Ha
BBIHOCHBIX 4YepTexkax. McTopus pa3BuTus
MJIAHUMETPUHU U CTEPEOMETPUH

23.10-
27.10

23

KonrtpomnbHas padora "AKcHOMBI
crepeomerpun. Ceuenus"

KP1

24

B3anMHOe pacnionoxeHue NpsMbIX B
rpocTpancTBe. CKpenMBaIOUIUECs MPSMBIE.
[IpU3HaKK CKPEIIMBAIOIINXCS MTPSMBIX.
[lapanienpHble IPsIMBIE B IPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMOM IMapajuIeIbHON
JAHHOM MPSAMOU, TPOXOAAILEH Yepe3 TOUKY
[MPOCTPAHCTBA U HE JIeKAIIEH Ha JaHHOU
npsAMoii. Jlemma o nepeceyeHnn
MapaJuIEIbHBIX MPSAMBIX INTIOCKOCTHIO

07.11-
10.11

26

[TapamnenpHOCTB TpeX NpsIMBIX. Teopema o
TpEX MapajuleNbHbIX IpSIMbIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

27

[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapajlieIbHOTO
npoekTupoBanus. U300pakeHne pa3HbIX
¢buryp B napauienbHON IPOEKINUN

28

[lenTpanbHast MpoEKIMsA. YTOJII ¢
COHAIMPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXIY IIPAMBIMU

29

3amayn Ha T0KA3aTEILCTBO U
HCCIICIOBAHUE, CBI3aHHEIC C

13.11-
17.11



https://academy-content.apkpro.ru/lesson/6136e6ef-dee1-485b-a334-147396d32062
https://academy-content.apkpro.ru/lesson/6136e6ef-dee1-485b-a334-147396d32062
https://academy-content.apkpro.ru/lesson/6136e6ef-dee1-485b-a334-147396d32062
https://academy-content.apkpro.ru/lesson/6136e6ef-dee1-485b-a334-147396d32062
https://academy-content.apkpro.ru/lesson/6136e6ef-dee1-485b-a334-147396d32062
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Ne
n/n

Tema ypoka

KoanuecTtBo

yacoB

JlaTa
HU3yYeHH
1

JlaTa
U3y4eHHn
51

JJIeKTPOHHBbIE
uudposbie
o0pa3oBaTesibHbIE

Bcero

KP

1P

(m1amn)

(pakr)

pecypchl

PACIIOJIOKCHHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

ITonsATHA: MapauIeIbHOCTD IPSAMOHN U
[JIOCKOCTH B IpocTpaHcTBe. [Ipr3Hak
[apaJIeIbHOCTH MIPSIMOU U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM 1
[JI0CKOCTH

31

['eomeTpuyeckue 3a1auu Ha BHIYUCICHUE U
7T0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSIMBIX U IJIOCKOCTEH B
[IPOCTPAHCTBE

20.11-
2411

32

[TocTpoenue ceueHus, IPOXOASILETO Yepes3
JAHHYIO MIPSIMYIO Ha YEPTEKE U
[apajuieJIbHOTO APYyroi npsiMoi. Pacuér
OTHOIIEHUI

33

[TapaynenpHas MPOEKIUs, TPUMEHEHNE
TSl TIOCTPOCHUS CEYCHHM Ky0a u
napasienenumnena. CBoncTBa
rapajuieJienuIea 1 Ipu3Mbl

34

[TapannensHele wockocty. [pusHaku
apajieIbHOCTH JIBYX IUIOCKOCTEH

35

Teopema 0 mapamieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, He MPUHAIICKAILLYIO JaHHOU
MJIOCKOCTH U CIIEJICTBUSI U3 HEE

27.11-
01.12

36

CBolicTBa napajuIeIbHbIX INIOCKOCTEN: O
[MapayIEIbHOCTH IPSAMBIX IIEPECEYCHUS IPU
[IEPECCYCHUH ABYX NapaJlIeIbHbIX
[JIOCKOCTEN TpeThen

37

CaolicTBa napaieabHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NMPSMBIX,
3aKJIFOYEHHBIX MEXKAY MapaljIeIbHBIMUA
[JIOCKOCTSIMU; O IIEPECEUEHUH NTPSMOH ©
ABYM ITapaJlJICIIbHBIMUA IINIOCKOCTAMHA

04.12-
08.12

38

[ToTropenue: Teopema [Tudaropa na
[JIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
[IPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napaiesenumnena

41

Brruncnenue UMH OTpE3KOB B KyOe U
[PSIMOYTOJILHOM Tapajiiesenureie

11.12-
15.12

42

[lepneHaUKyYISIPHOCTD MIPAMOM U
[J10CKOCTH. [IpU3HaK nepneHuKyIsIpHOCTH
MPSMOU U TJIOCKOCTH

43

[leprieHAMKYIASIPHOCTH MPAMOUN 1
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Ne
n/n

Tema ypoka

KoanuecTtBo

yacoB

JlaTa
HU3yYeHH
1

JlaTa
U3y4eHHn
51

JJIeKTPOHHBbIE
uudposbie
o0pa3oBaTesibHbIE

Bcero

KP

1P

(m1amn)

(dpaxr)

pecypchl

[10CKOCTH. [Ipru3HaK nepneHauKyIsIpHOCTH
[IPSIMOM U TNIOCKOCTH

18.12-

44

Teopema o CyllleCTBOBAHUH U
€IMHCTBEHHOCTH MPSIMOM, IPOXOAAIEN
yepe3 TOUKY MPOCTPaHCTBA U
[EPIICHANKYISIPHOMN K INIOCKOCTH

22.12

45

[InockocTH U EPIEHAUKYIISIPHBIE UM
[IPSAIMBIE B MHOTOI'PaHHHUKAX

46

IInockoctu u MNEPNCHAUKYJIAPHBIC UM
IIPsAMBIC B MHOI'OI'paHHUKaxX

47

[TepieHauKYyIIAp ¥ HAKJIIOHHAS.
[locTpoeHne nepneHuKyIsipa U3 TOYKH Ha
[IPSIMYIO

25.12-
28.12

48

[TepieHauKYyIIAp 1 HAKJIIOHHAS.
[locTpoeHne nepneHuKyIsipa U3 TOYKH Ha
[IPSIMYIO

49

Teopema o0 TpEX NepHEeHAUKYIApaAx
(mpsimast 1 oOpaTHasi)

50

Teopema o TpEX nepHEeHAUKYIApax
(npsiMast u oOpatHas)

09.01-
12.01

51

Yron Mmexay CKpeuBaromuMucs
MPSIMBIMU

52

ITonck neprneHuKyIsIpHBIX IPSIMBIX C
[TOMOILIBIO NIEPICHAUKYIIAPHBIX IIIOCKOCTEN

53

OpTOFOHaJ'ILHOC IMPOCKTUPOBAHUC

15.01-

54

[Toctpoenue ceuenuii kyoa, MpU3MBI,
[PaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

19.01

55

[Toctpoenue ceueHnii kyda, IpU3MBI,
[IPaBIWJIBHON MUPAaMUABI C IIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH

22.01-

56

CummeTpus B IPOCTPAHCTBE
OTHOCHTEIIBHO IUIOCKOCTU. ITnockoctu
CUMMETPUI B MHOTOTPaHHUKAX

26.01

57

[Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U
[IJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU

58

IIpaBunpHBIE MHOTOTpaHHUKH. Pacuér
[PAacCTOSTHUM OT TOYKH J0 IIJIOCKOCTH

59

IIpaBunbpHBIE MHOTOTpaHHUKU. Pacuér
[PAacCTOSTHUM OT TOYKH JO MIIOCKOCTH

29.01-
02.02

60

CniocoObl ONyCTUTh NEPIEHANKYISPDI:
CUMMETpPHUS1, CABUT TOYKHU I10 NapaJlIeIbHOU
MPSAMOi1

61

CnBur no HenapauienbHON IPSIMOH,
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Ne
n/n

Tema ypoka

yacoB

KoanuecTtBo

JlaTa
HU3yYeHH
1

JlaTa
U3y4eHHn
51

JJIeKTPOHHBbIE
uudposbie
o0pa3oBaTesibHbIE

Bcero

KP

1P

(m1amn)

(pakr)

pecypchl

N3MCHCHUC paCCTOHHI/Iﬁ

62

Konrtpomnbnas pabdora "B3aunmuoe
PacHoI0KeHHE NPSAMBIX U IIIOCKOCTEH B
pocTpaHcTae”

KP2

05.02-
09.02

63

IToBTOpEHME: Yroa MeXAy IIPAMBIMU Ha
[1JIOCKOCTH, TPUTOHOMETPHS B
[IPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHUE: Yroy MexIy
CKPEILMBAIOIUMUCS IPSIMBIMU B
[IPOCTPAHCTBE

12.02-

65

FGOMeTpI/I‘-IeCKI/Ie METOAbI BEIYMCICHUA
yrijia MCKAYy NpsAMBIMHA B MHOI'OI'PAHHUKAX

16.02

66

JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJ10B ABYIPAHHOIO yIila

67

[lepniengukynspHele miockoctu. CBoiicTBa
B3alMMHO NIEPIIEHIUKYJISIPHBIX INIOCKOCTEN

68

IIpu3Hak nepneHuKyIspHOCTH
[JIOCKOCTEH; Teopema o NMpsiMoit
[epeCeUYeHMs ABYX IUIOCKOCTEN
[EPIEHIUKYJIIPHBIX TPEThEN TUNIOCKOCTH

19.02-
22.02

69

[TpsMoyronbHbIM napasienenunesn; Kyo;
M3MEpEeHUs], CBOMCTBA IPSIMOYTOJILHOTO
rapajulesenune1a

70

TeopeMa 0 rMaroHany NpsAMOYTOJIbBHOTO
MapajuleJICIUIENa U CIEICTBUE U3 HEE

71

CTepeOMeTpI/I‘leCKI/IC U IPUKITaIHBIC
3a1a4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTU

26.02-
01.03

72

HOBTOpCHI/IeZ CKpCHIUBArOIHECS NPSAMEIC,
MapalJICJIbHBIC IIJIOCKOCTH B CTAHAAPTHBIX
MHOT'OI'paHHUKAX

73

[Tapa mapasnienbHbIX IUIOCKOCTEH Ha
CKPEUIUBAIOIINXCSA MPSAMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MIPOCTBIX CUTYAIUIX

74

PaccrosiHre OT TOUKH 10 TIIOCKOCTH,
paccTosiHue OT MPSIMOM J0 TNIOCKOCTH

75

Beruncnenne paccTossHUNA MEXIY
CKPELIUBAIOIIUMUCS IIPSIMBIMU C IIOMOILIBIO
MEePIEHIUKYISIPHON IIJIOCKOCTH

04.03-
07.03

76

Tpé€XrpaHHslii yroi, HEpaBeHCTBa s
TpexrpaHHbIX yrioB. Teopema I[Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JUIS
TPEXTPAHHOIO yTiia

11.03-
15.03

https://academy-
content.apkpro.ru/less
on/4940b757-cab7-
49ef-8314-




14

Ne Tema ypoka KoanuyectBo [lara JlaTa JJIeKTPOHHBbIE
n/m 4acoB M3yYeHH M3y4YeHH HudpoBbIe
51 51 o0pa3oBaTesibHbIE
Bcero| KP | IIP | (mian) | (dakr) [PECYPChI
e9f108d0d1c4
77 | DneMeHThI cheprudIecKOil TeOMETPUH: 1
reo/Ie3MUECKIE JTMHUN Ha 3eMJIe
78 | KontposbHas padota "YTIbl 1 1 |KP3
paccrosiHus"
79 | Cucremarusanus 3Hanuii "MHororpanHuk | 1
1 €ro J1eMeHTHI"
80 | [Tupamuna. Bunel mupamua. [IpaBunbHas 1 25.03-
nmupamMuia 29.03
81 |IIpusma. IIpssMast ¥ HaKJIOHHAS IPHU3MBL. 1 https://academy-
[IpaBuibHas npu3mMa content.apkpro.ru/less
on/alfaa434-6352-
4200-a4aa-
e8f21b34170e
82 | [IpsimMoii mapaenenunesn, 1
[PSIMOYTOJIBHBIN Mapajuienenunesn, Kyo
83 | Beimykisie MHOTOTpaHHUKU. Teopema 1 01.04-
aﬁﬂepa 05.04
84 | Bemykisle MHOTOTpaHHUKH. Teopema 1
Diinepa. [IpaBunbpHbIe U OMYNPaBUILHBIC
MHOTOTPaHHUKH
85 | KontponbHas pabota "MHOrorpaHHUKH" 1 |KP4
86 | [loHaTHe BEeKTOpa Ha TIOCKOCTH U B 1
MPOCTPAHCTBE 08.04-
87 |Cymma BeKTOpOB 1 12.04
88 | Pa3HOCTH BEKTOPOB 1
89 | [IpaBuio mapaienenumneaa 1
90 | YMHOXeHHEe BEKTOpa Ha YHCIIO 1 15.04-
19.04
91 | PaznoxeHue BeKTOpa Mo 6a3ucy Tpéx 1
BEKTOPOB, HE JIeXKAIIUX B OJJHOM MIIOCKOCTH 22.04-
92 | CkansipHO€ IPOU3BECHNE 1 27.04
93 | Boruucienue yria Mexay BeKTOpaMu B 1
MPOCTPAHCTBE
94 | Ilpocreiimue 3a1a91 C BEKTOpaMHU 1
95 | [IpocTeiimye 3aaun ¢ BEKTOPaMHU 1
96 | [IpocTeiimye 3aqaun ¢ BEKTOPaMHU 1 02.05-
10.05
97 |IIpocreitmue 3a1aun ¢ BEKTOpaMHU 1




15

Ne Tema ypoka KouaunyectBo |[laTa laTa JJIeKTPOHHBbIE
n/n 4acoB HU3y4YeHU W3y4eHU udpoBbIie
51 51 o0pa3oBaTesibHbIE
Bcero| KP | IIP | (mian) | (dakr) [PECYPChI
98 | O6001IEeHEe ¥ cucTeMaTH3alus 3HaHUI 1
99 | OG00ImEH e U CHCTEMATH3AIMS 3HAHUH 1 13.05-
17.05
100| MroroBast koHTpoJIbHAs paboTa 1 |KP5
101| MroroBast KoHTpoJIbHAs paboTa 1 |KP5
102| O0001IEHNE U cUCTEMATU3ALMS 3HAHWI 1 20.05-
24.05
24.05
OBILIEE KOJIMYECTBO YACOB I1O 102 | 6 0
[TPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

VYuyebHoe nocobue - ArtanacsH JI.C., 'eometpus 10-11 knaccel (6a30Bblii U yriyOiIeHHbINH
ypoBeHsb), M, u3n «IIpoceemienuey, 2022 r.

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA
AtanacsH JI.C., 'eomerpus 10-11 xnaccel (60a30BblIii U yriryOJIeHHBIH ypoBeHb), M, 31

«[Tpocsemenue», 2022 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://lesson.edu.ru

bubmuorexu I1OK (https://academy-content.apkpro.ru/lesson/ )

Tpenaxep "O6mako 3nanwmii". Marematuka 10 kimace, OOO "®uzukon Jlad"
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