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HOACHUTEJIBHAA 3AIIMCKA

['eomeTpust siBAsieTCs OAHMM M3 0A30BBIX KYpPCOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHus, TakK KaK O0O0€CHeunBaeT BO3MOXKHOCTh H3yUEHHUS
JUCUUIUIMH ~ €CTECTBEHHO-HAyYHOW  HANpaBJIE€HHOCTM M MPEIMETOB
TYMaHUTAPHOTO 1uKJIA. [TockonbKy JIornueckoe MblIeHHE, (hopMuUpyeMoe npu
U3YYEeHUH  OOyYarolMMHUCA  TNOHSATHUIHBIX  OCHOB  TE€OMETPHM,  IpH
JI0KA3aTeJIbCTBE TEOPEM U MOCTPOCHUH LIETIOYKH JIOTUYECKHUX YTBEPKICHUN MTPU
pPELIEHNN T€OMETPUUYECKUX 3a]1ad, YMEHHE BbIIBUTAaTh U ONPOBEPraTh I'MIIOTE3bI
HEMOCPEJCTBEHHO MCIOJb3YIOTCS MPHU PELICHUH 3a/1ad €CTECTBEHHO-HAy4YHOIO
[[MKJIa, B YaCTHOCTH (PU3UYECKHUX 3a]1au.

Ilenp ocBoeHMs mporpamMmbl  yuyeOHoro kypca «l'eomeTpus» Ha
yriayON€HHOM  ypOBHE —  pPa3BUTHE  WHIAMBUIYAIbHBIX  CIIOCOOHOCTEHN
oOyJaronuxcst Ipy M3YyYEHUH TE€OMETPUU, KAK COCTABIIAIONIEH MpeaMETHOU
obnmactu «MaremaTtuka U HHPOPMATHKa» Yepe3 00eClEeUeHHE BO3MOKHOCTH
IPUOOPETEHHS] U UCIOJb30BaHUs OoJsiee TITyOOKHX T'€OMETPUYECKUX 3HAHUM U
NEUCTBUM, CHEUM(PUUYHBIX TEOMETPUHU, M HEOOXOAMMBIX [UISl YCHEUIHOTO
npoeCcCUOHAIBLHOTO  00pa3oBaHMs,  CBS3aHHOIO C  HUCIOJIb30BaHUEM
MaTE€MaTUKH.

[TpropuTeTHBIMM 3aJja4aMH Kypca F€OMETPUHM Ha YIIIyOJIEHHOM ypOBHE,
PACHIMPSIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOr0 YPOBHS, SIBIISIOTCS:

pacUIMpeHHe MPEACTABICHUS O T€OMETPUH KaK 4aCTU MUPOBOU KYJIbTYpPHI
1 GOPMHUPOBAHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPUHU C OKPYKAIOIIUM MHPOM;

(GbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUIypax Kak o
BKHEUIINX MaTEMaTUYECKUX MOJENSIX, MO3BOJISIIOIIMX OMHMCHIBATH U M3y4daThb
pa3Hble SIBJICHUS OKPY>KAIOUIEro Mupa, 3HAHWE MNOHATUHHOrO amnmapara Io
pazneny «CrepeomeTpusd» yueOHOTO Kypca reOMETPHH;

dbopMHpOBaHME  yMEHHUS  BIAJETh  OCHOBHBIMU  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (PUTypax MU MX OCHOBHBIMH CBOMCTBaMH, 3HAaHHUE TEOPEM,
GbopMya U yMEHHUE MX NPHUMEHSITh, YMEHUS JI0Ka3bIBaTh TEOPEMbl U HAXOJUTh
HECTaHAAapTHbIE CIIOCOOBI pElIeHUs 3a/1aY;

(dbopMHpOBaHME YMEHMsS paclio3HaBaThb HAa 4YepTekax, MOJEISIX U B
pealbHOM MHUPE MHOTOIPAaHHMKM M Tella BpallleHHs, KOHCTPYHUPOBATh
Tr€OMETPUYECKUE MOJEIIH;

(dbopMHpoBaHue MOHUMAaHUs BO3MOXHOCTH aKCHUOMAaTUYECKOTO
NOCTPOEHUSI MaTEeMaTHYECKUX TEOopHil, (OPMUPOBAHHE TOHUMAHUS POJIH
AKCHMOMATHUKH MPY MPOBEJACHUH PACCYKICHUN;

(dbopMHpOBaHUE YMEHHMSI BJIaJIETh METOJIAMU JOKA3aTEIbCTB U AJITOPUTMOB
pelIeHus, yMEHUSI UX MPUMEHATh, IPOBOAUTH JOKA3aTEIbHbBIE PACCYKIEHUS B
XOJIe PEIICHHs] CTEepPEOMETPUYECKMX 3aJad M 33Jad C [PaKTUYECKUM
comepkaHueM,  (GOpPMHpPOBAHME  TMPEACTABICHHS O  HEOOXOAUMOCTH
JIOKA3aTeIbCTB MPU OOOCHOBAHMM MAaTEMaTHUYECKUX YTBEPXKICHUM U POJIU
AKCHMOMAaTHKH B MPOBEJICHUU JAETYKTHUBHBIX PACCYXKICHUMH;

pa3BUTHE W COBEPUICHCTBOBAHUE MHTEIUIEKTYaIbHBIX W TBOPYECKUX

CIOCOOHOCTEM oOyuarommxcs, MO3HABATEILHON AKTHUBHOCTH,
UCCIIEIOBATEILCKUX YMEHUN, KPUTUYHOCTH MBIIIUICHUS, UHTEpPECa K U3yUYCHUIO
TCOMETPHH;

dbopmupoBaHue (GyHKIIMOHATBHOM rPaMOTHOCTH, pEeNEeBaHTHOM

FEOMETPUU: YMEHUS PACNO3HABATh MNPOSBICHUS T'€OMETPUUYECKUX IOHITHUH,
O00OBEKTOB M 3aKOHOMEPHOCTEW B pEaJbHBIX >KMU3HEHHBIX CUTYallMsIX W MpU
U3YYEHUH JIpYyTuX Y4eOHbIX MPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH H



3aKOHOMEPHOCTEM, MOJIETUPOBAHMS PEANbHBIX CUTyallud, HCCIEeI0BaHUS
NOCTPOEHHBIX MOJIEJIEH, MHTEPIPETALUHU OJIYYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMU COJIepKaTeNIbHBIMU JIMHUSIMU y4eOHOro Kypca «l'eomeTpusi»
B 10 xmacce sBmsarorca: «lIpsAMble M IIOCKOCTH B NIPOCTPAHCTBE,
«MHuororpanaukn», «Tenma BpameHus», «BeKTOpsl W KOOpPAWHATHI B
IPOCTPAHCTBEY, «JIBUXKEHUSI B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHUE «YMETh ONEPUPOBATH
HOHATUSMU», PEIEBAHTHBIMU F€OMETPUU Ha YIiIyOJIEHHOM ypOBHE 00y4YeHUs B
10 xnacce, OTHOCHTCS KO BCEM COJEPKATEIbHBIM JIMHUSAM y4yeOHOro Kypca, a
(GbopMHpOBaHUE JIOTUYECKHX YMEHUW paclpeiensercs He TOJIbKO IO
colepKaTellbHbIM JIMHUSAM, HO M 1o roaam oOydenus. CopaepxaHue
o0pa3oBaHMs, COOTBETCTBYIOIEE NPEIMETHBIM pe3yJbTaTaM OCBOCHHUS
denepasibHOM paboyeil MporpaMmbl, pacrpeeIEHHbBIM MO rojJaM oOy4eHus,
CTPYKTYPUPOBAHO  TakuM  oOpa3oM, 4YTOObl KO BCEM  OCHOBHBIM,
IPUHIMIHAIBHBIM BOIpOcaM 00ydaroluecs: 00pamaiich HEOAHOKPATHO. DTO
NO3BOJISIET OpPraHU30BaTh OBJIAJEHUE TE€OMETPUUYECKUMU MOHATUAMH U
HABbIKAMM TOCJIEIOBATENIBHO M TOCTYIATEIbHO, C COOJIIOJIEHUEM MpPHUHIIMIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIOYaTh B OONIYIH0 CHUCTEMY
F€OMETPUYECKUX MPEACTABICHUN OOyYaromMXcs, paclupsiss W yriyosnsas ee,
0o0pa3ysl MPOYHbIE MHOYKECTBEHHBIE CBS3H.

Ilepexoa K M3yYEHUIO FTEOMETPUHU Ha YIriayOJEHHOM YPOBHE MO3BOJISIET:

co3math ycioBus s auddepeHunanuu  oOy4eHUs, IMOCTPOCHUS
UHIUBUIYAbHBIX 00pa30BaTeNIbHbIX IpOrpaMM, OOeCHeuuTh YriayOn€éHHOe
U3y4YEHHE T€OMETPUM KaK COCTaBIsIOIIEH yueOHoro nmpeamera «MaTteMaTukay;

NOJTOTOBUTh OOYYAIOLIMXCS K MPOJOJIKEHUIO HM3YUYEHHUsT MAaTEMaTUKH C
y4€ToM BbIOOpa Oyayiieit mpodeccun, odecrneunBasi MPeeMCTBEHHOCTh MEXITY
001KM 1 poeccuoHaIbHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «l'eomerpusi» Ha yriiyO0JIEHHOM YpOBHE
otBoauTcs B 10 kimacce — 102 yaca (3 yaca B HEZIeN0).



COIAEPKAHUE OBYUEHUA
10 KUIACC

IIpsiMmble M IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS CTEpeOMETpUM. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATMYECKOM MOCTPOCHHHM CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anmHoe pacrnosnokeHue NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIOIIUECH,
napajuleJibHble W CKpeniuBaroniuecs npsmble. [Ipu3Hakm ckpemmBaromuxcs
npsaMbiXx. [lapamnmenpHOCTP MNpAMBIX W IUIOCKOCTEM B MPOCTPAHCTBE:
napajulesibHbIe IPSAMBIE B NPOCTPAHCTBE, MAPAIIEIBHOCTh TPEX NPSAMBIX,
NapaJjIeIbHOCTG MPsAMOM M IIOCKOCTH. IlapamnensHoe M LEHTpalbHOE
IPOEKTUpOBaHUE, n300paxeHue Guryp. OCHOBHbIE CBOMCTBA MapalI€IbHOIO
npoekThupoBanus. M3o00paxkenue ¢uryp B napauiedbHOM NPOEKIUHU. YTIBI C
COHAIIPABJICHHBIMH CTOPOHAMH, YIOJl MEXIy MNPSIMBIMH B IIPOCTPAHCTBE.
[TapaynensbHOCTh  IJIOCKOCTEW:  IMAapajuIeIbHBIE  IIOCKOCTH,  CBOMCTBA
napajieNibHbIX IJIockocTei. Ilpocrelimme NpocTpaHCTBEHHbIE (QUIYpPHl Ha
IUIOCKOCTH: TE€TPajdap, NapaJICIICINIIE], IOCTPOCHUE CCUCHUM.

[TepneHANKYJIAPHOCTh NPSIMOM U IJIOCKOCTH: NEPHEHAUKYJIIPHBIE MPSIMbIE
B IIPOCTPAHCTBE, NPSIMBIE MapAJUICIbHBIE U MEPIEHAUKYISPHBIE K INIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH MNPAMOM M IUIOCKOCTH, TEOpeMa O MpsSMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronanpHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp W HAKJIOHHBIE: PACCTOSSHHE OT TOYKM JI0 IUIOCKOCTH,
paccTostHue OT MPSMOM A0 IUJIOCKOCTH, MPOEKUHsI (UTYphl HA IUIOCKOCTb.
[lepnieHIUKYJISPHOCTh  IUIOCKOCTEW: MPHU3HAK MNEPHEHAUKYIAPHOCTH JBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIsIpax.

VYribl B IPOCTPAHCTBE: YIOJl MEXIY NMPSAMOUN U IIOCKOCTHIO, IBYTPAHHBIN
yroJl, JIMHEWMHBIM YroJl JABYIPAHHOIO yria. TpEXrpaHHbli U MHOTOTPAaHHBIE
yribl. CBOMCTBA INIOCKMX YIVIOB MHOIOrpaHHoro yria. CBOWCTBa IUIOCKHX U
JBYIPAHHBIX YTJIOB TPEXTPAHHOIO yryia. TeopeMbl KOCUHYCOB U CHHYCOB JUIA
TPEXIPAHHOIO yIJa.

MHoOrorpaHHuKHu

Bunbl MHOTOrpaHHUKOB, pa3BEpTka MHOrorpaHHuka. [Ipusma: n-yrospHas
npu3Ma, MpsMas UM HAaKJIOHHAs NpPU3MbI, OOKOBask W TMOJHAs IMOBEPXHOCTH
npusMmsl. [lapamnenenunes, NpsAMOyroJIbHbIM MMapajuIeNeUIe] U €r0 CBOMCTBA.
Kparyaiimine nyTH Ha IIOBEpXHOCTM MHOIOrpaHHUKA. Teopema Oiunepa.
ITpoctpancTBenHas Teopema Iludaropa. Ilupammuaa: n-yrosibHas nupamuja,
npaBuwibHas U yceu€éHHas nupamubl. CBoiicTBa pédep M OOKOBBIX TpaHel
npaBUWIbHOW nupamMubl. [IpaBuibHbIE MHOTOTPAaHHUKHU: MPAaBUIIbHAS MPU3Ma U
npaBWiibHAs MUPAMKIA, NPAaBWIbHAS TPEyTrojibHAs MUPAMHUAA W TPABUIbHBINA
TeTpa’ip, Ky0. IlpeacraBieHre O NpaBUIBHBIX MHOTOIPAaHHHUKAaX: OKTadJIp,
JNOJEKadIp U UKOCAdIpP.

Bbluncnenre 31€MEHTOB MHOTOIPaHHHUKOB: pEOpa, AMArOHAJIM, YTJIBI.
[Tnomans OOKOBOW MOBEPXHOCTH U IMOJHOW IMOBEPXHOCTU MPSMON NPHU3MBI,
IIOUIaJlb OCHOBAaHUM, TeopeMa O OOKOBOW IOBEPXHOCTU MPSMON MPHU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH W TOBEPXHOCTU NPABWIBHOW NHPAMHU/IBI,
TeopeMa O IUIOMIAIN YCEUEHHOW MUPAMU/IBI.

CuMMmeTpuss B NPOCTPAHCTBE. OJIEMEHTbl CUMMETPUHM IPaBUIIbHBIX
MHOTOrpaHHUKOB. CHMMETpUs B MPaBUIBHOM MHOTIOIPAHHHUKE: CHUMMETPHUS



napajuiesienune1a, CUMMETPHS MPABUIBHBIX NPHU3M, CUMMETPUS MPaBUIbHOU
NUPaMUJIbIL.

BekTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPHI KOJUIMHEAPHBIC, COHANPABIEHHBIE W MPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOpHl. PaBeHCTBO BeKTOpOB. JIEMCTBHS € BEKTOpPAMH:
CJIO’KEHUE W BBIYUTAHHME BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOXEHUE
BEKTOpa Ha uyucio. CBOMCTBA CIOXKEHHMS BEKTOpOB. CBOWCTBA YMHOXEHHS
BEKTOpa Ha uyucno. Ilonarne koMIulaHapHele  BeKTOpbl.  Ilpu3Hak
KOMIUIaHApHOCTH TpEX BekTopoB. [IpaBuno napamienenunena. Teopema o
PA3JIOKEHUH BEKTOpa MO TPEM HEKOMIUIAaHAPHBIM BekTopam. lIpsMoyronbpHas
cucTeMa KoopAuHaT B IpocTpaHcTBe. KoopaunaTel BekTopa. CBsA3b MEXIY
KOOpPAMHATAMHA BEKTOpAa M KOOPAMHATAMM TOYEK. YTOJ MEKIYy BEKTOPAMH.
CkanspHOe IPOU3BEICHUE BEKTOPOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIVIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpaxkaanckoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  TPAXIAHCKOM  MO3MLUMU  OOydyaromerocs  Kak
AKTUBHOT'O Y OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO OOIIECTBa, IPEACTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYD, SIBJICHUH,
IpoLeayp TPaKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMEHUue
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA WHCTUTYTAMH B COOTBETCTBUU C HX
(YyHKUMAMH U Ha3HAYEHHUEM;

2) naTpuoTHYeCcKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUMUCKON TpaXKJaHCKOM UJICHTUYHOCTU, YBAKCHUS
K MPOIIJIOMY U HACTOSIIEMY POCCUICKON MaTEMaTUKH, LIEHHOCTHOE OTHOIICHHE
K JOCTHKEHUSIM POCCHHUCKHX MATEMaTUKOB M POCCUKCKOM MaTeMaTU4YECKOU
IIKOJIbI, MCIOJb30BAHUE ATUX INOCTHKEHHUW B JPYTMX HAyKax, TEXHOJIOTHSX,
chepax YKOHOMHUKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

OCO3HAaHHE JyXOBHBIX LEHHOCTEN POCCHUICKOTO Hapoja,
c(OPMHUPOBAHHOCTh HPABCTBEHHOIO CO3HAHMS, STUYECKOTO IOBEACHMS,
CBA3AHHOIO C MPAKTUYECKUM [MPUMEHEHHEM JOCTHKEHUWA HayKu U
NESATENbHOCTBIO YYEHOT0, OCO3HAaHHWE JMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYHMBOTO OYyAyIIEro;

4) acTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIIOUas 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad, peneHnu, paccyXIcHUN,
BOCHIPUMMYHMBOCTh K MAaTEMAaTUYECKUM aCIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

c(OPMHUPOBAHHOCTh YMEHHS NPHUMEHATh MATEMATHYECKUE 3HAHHUS B
UHTEpEecax 370pOBOro M Oe3omacHoro oOpa3a KU3HHU, OTBETCTBEHHOE
OTHOUIEHUE K CBOEMY 3/I0pPOBbIO (370pOBOE NUTaHWE, CcOaJaHCUPOBAHHBIN
PEXUM 3aHATUNA U OTIbIXA, PETryJsipHAsl PU3NYECKasi aKTUBHOCTH), (pu3nyeckoe
COBEPILIEHCTBOBAHKE npu 3AHATHUAX CHIOPTUBHO-03710POBUTEIBHON
JEeSATENbHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TpyAY, OCO3HAaHHWE UEHHOCTH TPYJOJIOOMs, HMHTEpPEC K
paznuyHbIM  cepaM  Tpo(ecCHOHATBHON  AESITENBHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymieit npodeccuu W peaau3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIC IUIAHbI,
FOTOBHOCTh M  CIOCOOHOCTh K  MaTeMaTH4YEeCKOMY OOpa3oBaHUIO U
caM00Opa30BaHUIO HAa MPOTSHKEHUM BCEW >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELLICHUHU MTPAKTUYECKUX 3a]1a4 MaTEMaTHUYECKON HANpPaBI€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpbl, NOHMMAaHHWE BIUSHUS
COLIMAJIBHO-DKOHOMHYECKUX  MPOLIECCOB HA  COCTOSHHE MPUPOJHON H
COLIMAJIBHOM Cpelibl, OCO3HAaHHWE TIJIO0ANIBHOIO XapakTepa 3KOJOTMYECKHX
npo0sieM, OpUEHTALMSI HA TPUMEHEHUE MaTEMaTUUYECKUX 3HAHUM NIl pelueHus
3aJ1a4 B 00JIaCTH OKPY’KaIOIIEH Cpelibl, IIIaHUPOBAHUE TIOCTYIIKOB U OLEHKH MX
BO3MOXHBIX MOCJIEICTBUMN JUIsl OKPY KarOLIEH Cpeibl;



8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM U  OOIIECTBEHHOW TMPAKTUKUA, IOHUMAHHE
MaTeMaTU4YeCKOM HayKd Kak c(epbl uenoBEeYECKOW IesTEIbHOCTH, ITAMOB €&
pa3BUTUS M 3HAYMMOCTH JUISl Pa3BUTHUS ILMBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KYJIbTypOM KakK CpPEJCTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYILIECTBJISITh MPOCKTHYIO U HCCIEI0BATEIbCKYIO JIEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIbTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE y4eOHbIe 1eiicCTBUS

Ba3oBble Jiornyeckne AeiicTBU:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE TPU3HAKH MATEMATHUYECKHUX
OOBEKTOB, TMOHATUH, OTHOLIEHUH MEX1y MOHATHAMHU, (POPMYIHPOBATH
onpeaeneHus HOHSITHH, yCTaHaBJIMBATh CYILIECTBEHHBIN IPU3HAK
KJaccu(UKauuy, OCHOBaHUSA g OOOOIIEHHS] M CpaBHEHUS, KPUTEPHUH
IPOBOJMMOTIO aHAIMN3a;

BOCIPUHUMATh, (OPMYJIUPOBATH M  NPEOOpPa3OBBIBATh  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPULATENIbHBIE, € AMHUYHbIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITh ~ MaT€MaTUYeCKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
IpOTUBOpEYHs B PakTax, JAHHBIX, HAOIIOJICHUSIX U YTBEPKIACHUAX, IpejIaratb
KPUTEPHUH JIJIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEN M MPOTUBOPEUNIA;

JIeNaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX HU
MHIYKTUBHBIX YMO3aKIIIOUEHHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSATEIILHO J0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPXKJIECHUN (IpsAMbIE W OT NPOTHUBHOIO), BBICTPaMBaTh APryMEHTAIIMIO,
OPUBOJUTH TPUMEPBl M  KOHTPIPUMEPBI, OOOCHOBBIBaTH COOCTBEHHBIE
CYXKJICHUS U BBIBObI;

BBIOMpaTh CIOCOO pelieHus: y4eOHOU 3ajgauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peUIeHWs, BbIOMpaTh HauOoyiee NOAXOAAIUKA C  y4ETOM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckne 1eiicTBUS:

UCII0JIb30BaTh BOMPOCHI KAK HCCIIEOBATENbCKUNA MHCTPYMEHT MO3HAHUA,
(GopMynaMpoBaTh  BOMNPOCHI, (UKCHPYIOLIUME MPOTUBOpPEUYUE, MpoOJIemy,
yCTaHaBJIMBaTh UCKOMOE U JaHHOE, ()OPMHUPOBATH TMIOTE3Y, ApTyMEHTUPOBATh
CBOIO [MO3ULINI0, MHEHUE;

IPOBOJUTH CaMOCTOSATEIBHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa,
SABJICHHS, TIPOLECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXJIy OOBEKTamu,
SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOJIBI MO pe3yJibTaTam
IPOBEIEHHOIO HAOJIOJEHUS, HCCIEN0BAaHUS, OLEHUBATh JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0O00OILIEHUI;

IPOrHO3UPOBATh BO3MOYKHOE pa3BUTUE MPOLECCA, a TAKKE BBIIBUIATh
IPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIATh Je(ULINUTHI MH(OPMAIMKU, JAHHBIX, HEOOXOJIMMBIX NJIsi OTBETa
Ha BONPOC U JJIs PEIICHUs 3a7a4u;



BbIOMpaTh  MHPOPMALMIO M3  HMCTOYHUKOB  PAa3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUIOB U (POPM IIPEACTABIICHHUS;

CTPYKTYpPUPOBATh UH(POPMALIMIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WJUTIOCTPUPOBATh TpaUyuecKy;

OLICHUBATh HaJEXHOCTD uH(popmMaun o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHHKaTHBHBIE YHHBepcaibHbIe YUueOHbIe 1eliCTBUSs

OO0uenue:

BOCHPUHUMATh M  (OpPMYyJIHpPOBaTH CYXKIEHUS B COOTBETCTBUM C
YCIIOBUSIMH M LEJISIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOKO TOUKY
3pEHUs B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBATh MOSCHEHUS 0 X0y pPELIEHUs
3aJ1a4yl, KOMMEHTUPOBATH MMOTYYEHHBIN pe3yJbTaT;

B X0J1€ 00CYXJEHUS 33]1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npoOieMbl, pelaeMoil 3aJaud, BbICKa3blBaTh MWJIEH, HAIICJICHHBIE Ha IOUCK
pELIeHUs], COMOCTABIATh CBOM CYXKJIEHUS C CYXACHUSIMHU APYIMX YYaCTHHKOB
auanora, 0OHapy>KMBaTh Pa3IMuMe U CXOJICTBO MO3ULUH, B KOPPEKTHOU (hopme
(OopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;

OPENCTaBIATh  pe3yJbTaThl  pEIICHUS  3aJa4yd,  OKCIEPUMEHTAa,
UCCJIEIOBaHUs, MPOEKTA, CAMOCTOATEIbHO BbIOMpATh (pOpMAT BBICTYIUIEHUS C
y4€TOM 3aJ1a4 MPEe3eHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

PerynsiTuBHbIe YHMBepcajibHbIe YUueOHbIe 1eliCTBUS

Camoopranusanus:

COCTABJISITh IUIAH, aJITOPUTM PEILIEHUS 337a4d, BBIOMPATH CIIOCO0 peleHus
C yuy€TOM HMEIOIIUXCA PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBaTh W KOPPEKTUPOBATh BApUAHTHI PEHIEHUH € YYETOM HOBOM
uH(popMaIuu.

CaMOKOHTPOJ/Ib, IMOLMOHANbHBII HHTEJJIEKT:

BJAJCTh HAaBBbIKAMHU II03HABATEIBHOW PEQIIEKCUM KaK OCO3HAHUS
COBEpILAEMbIX JIEUCTBUM M MBICIUTEIbHBIX IPOLIECCOB, HUX PE3yJIbTaTOB,
BJIAJETh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca U Pe3yJsbTara
pelieHus: MaTeMaTUYeCKOM 3a1auu;

OPEeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh HpPH PpPELIECHUU
3aJladyd, BHOCUTb KOPPEKTHUBbI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB, JAHHBIX, HAMJIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa LEJIW M YCIOBUAM, OOBSICHATH
OPUYMHBI  JTIOCTMOKEHHUS WM HEJAOCTHKEHUS PpPe3yJbTaTOB JI€ATEIbHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATeIbHOCTD:

NOHMUMaTh W UCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
VUHIUBUIYAJIbHOM padOThl MpU pEUIEHUU Y4EeOHBIX 3a/ay, MPUHUMAThH IEJb
COBMECTHOI JI€ATEbHOCTH, IJIAHUPOBATh OPraHU3allii0 COBMECTHOW padoThI,
pacnpenesnsaTh BUJbI padoT, JOroBapuBaThCs, 00CYk AAaTh MPOLECC U PE3yIbTaT
paboThl, 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;

y4acTBOBaTh B IPyNIOBBIX (hopmax padboThl (00CYyk1eHUsl, 0OMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» U WHBIE), BBIIOJHATH CBOK 4YacTb paldOThl U
KOOPJIMHUPOBAaTh CBOM JEHCTBUS C JPYTMMH YICHAMH KOMAaH]Ibl, OLIEHUBATH
KauecTBO  CBOEr0  BKJIaJAa B  OOWMH  NOPOAYKT MO  KPUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUS.



HPEIMETHBIE PE3YJIBTATDI

K xoniy 10 kiacca oOyyaromuiicst Hay4uTCst:

CBOOOJTHO OIEpPUPOBATh OCHOBHBIMU MOHATHUSIMH CTEPEOMETPUU TPHU
pELICHUH 3a7a4 U TPOBEJACHUHN MATEMAaTHUYECKUX PACCYKICHUN;
MPUMEHSATh aKCUOMbI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPHU PELICHUU
reOMETPUYECKUX 3a/1a4;

KJIACCU(DHUIIMPOBATH B3aUMHOE PACIIONO0KEHUE MPSMBIX B POCTPAHCTBE,
IJIOCKOCTEN B MMPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO ONEPUPOBATh MOHATUSMHU, CBS3aHHBIMM C yrjamMud B
IIPOCTPAHCTBE: MEXAY MPSMBIMU B MPOCTPAHCTBE, MEXIY MPSAMON U
MJI0CKOCTHIO;

CBOOOTHO ONEPUPOBATH MOHATUAMM, CBSI3aHHBIMU C MHOTOTpaHHUKAaMU;
CBOOOJTHO pacrno3HaBaTh OCHOBHBIE BUAbl MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMuzaa, NpsMOYroJIbHBIN Mapauienenunena, Kyo0);
KJacCU(UIMPOBAaTh MHOTOTPAaHHUKH, BbIOMpass OCHOBaHUA s
KJ1IaccuuKaIuu;

CBOOOJHO ONEPUPOBATH IMOHSATUSIMU, CBSA3aHHBIMH C CEYEHUEM
MHOTOI'PaHHUKOB IIOCKOCTBIO;

BBINIOJIHATh ~ NapaJUIeIbHOE,  LEHTPAJbHOE W OPTOrOHAIBHOE
IIPOEKTUPOBaHHE (UTYp HA IUIOCKOCTh, BBINOJIHATh H300paKeHus
(Guryp Ha IIOCKOCTH;

CTPOUTh  CEYEHUS]  MHOTOIPAHHUKOB  pa3JIMYHBIMH  METOJIAMHU,
BBINIOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEKU M3 PUCYHKOB HPOCTHIX
00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh IUJIOIIAJM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,
MMpaMujia), FTEOMETPUUECKUX TEJ C TPUMEHEeHHEM (hOopMYII,

CBOOOJHO ONEpUPOBaTh MOHATUSAMHU: CUMMETPUS B NPOCTPAHCTBE,
LHEHTP, OCb M IUIOCKOCTb CHUMMETPHUH, LEHTP, OCb MU IUIOCKOCTh
CUMMETPHUH (PUTYPBHI;

CBOOOJHO OMEPUPOBATh MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIINIOJIHATD JIEHCTBUS HAJl BEKTOPaMU;

pelmarh 3aJayd Ha JI0Ka3aTelIbCTBO MaTeMaTHYEeCKUX OTHOUIEHUH U
HAXO0XKJEHUE I€OMETPUUYECKUX BEIUYUH, IPUMEHSSI U3BECTHBIE METObI
OpU PEHICHMH MaTeMaTUYeCKUX 3a7ad MOBBIIIEHHOIO M BBICOKOIO
YPOBHSI CJI0)KHOCTH;

NPUMEHATh MPOCTEUINE MPOrpaMMHBIE CpPEJICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMbl NPHU PELIEHUU CTEPEOMETPUUECKHUX
3ajay;

U3BJIEKaTh, MPEoOpPa30BbIBATh M HHTEPIPETHPOBATH MHPOPMALMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypaxX, NPEACTABICHHYIO Ha
YyepTexkax U puCyHKax;

NPUMEHATh TMOJYYEHHbIE 3HAaHUWA HAa MPAKTUKE: CpPaBHUBATh U
aHAJIM3UPOBATh PEAIbHbIE CUTYallUU, PUMEHSTh U3YUYEHHBIE TOHSITHUS
B MpOLECCE IOUCKA PEIICHUs MaTeMaTU4yecKd CQHOPMYIUPOBAHHON
po0JIEMBbI, MOJIEIMPOBATh PEAIbHbIE CUTYyallud Ha SI3bIKE T€OMETPUH,
UCCIIEeI0BaTh MOCTPOEHHBIE MOJEIN C HCII0JIb30BAaHUEM
reOMETPUYECKUX MOHIATHI U TEOPEM, arrapaTa ajareopsbl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HauMeHOBaHHUE KoanuyecTBo 4acos
Ne DJIeKTPOHHBIE (HM(PPOBHIE)
pa3iejioB u TeM KonrpoJibubie IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NMporpamMMbl padoTsbI padoThI
1 Brenenne B 23 i bubnuoreka [JOK
CTEPEOMETPHUIO https://m.edsoo.ru/7f414736
) B3anmuoe pacnionoxenue 6 1 bu6mmoreka [{OK
MPAMBIX B IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
[TapanienbHOCTh NPSIMBIX
3 Y TJTIOCKOCTEH B 8 bubmorexa [OK
https://m.edsoo.ru/7f414736
MIPOCTPAHCTBE
[TepieHAMKYASIPHOCTH
4 I }II)MLIXHI/I H}JIIOCIICOCTCIZ B 25 bubmmoreka LIOK
p https://m.edso0.ru/7f414736
MPOCTPAHCTBE
but6mmoreka [{OK
> YTIIbl H paCcCTOSHHS 16 I https://m.edso0.ru/7f414736
but6mmoreka [JOK
6 MHororpasHHkH 7 ! https://m.edsoo.ru/7f414736
bubmuorexa [JOK
B
7 CKTOPBI B HPOCTPAHCTEE 12 https://m.edsoo.ru/7f414736
g [ToBTOpenwue, 06001mIeHNE 5 5 bubnunoreka [JOK
U cUCTeMaTU3allus 3HaHU! https://m.edsoo.ru/7f414736
OBHIIEE KOJIMYECTBO
102 6 0

YACOB IIO ITPOTPAMME




ITOYPOYHOE INIAHUPOBAHMUE

10 KUIACC
KoJsmn4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoasnbie | IlpakTudeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TIpaBWJIa H300pAKCHUS Ha bubnuorexa [{OK
| PUCYHKE IIJIOCKOCTH, MapauIeIbHBIX 1 https://m.edsoo.ru/f2
NPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka a26670
[ToHATHS CTEpeOMETpHH: TOUYKA, TIPSMas,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE bubmmorexa [JOK
2 MpaBuia U300pakeHHs Ha PUCYHKE 1 https://m.edsoo.ru/f2
IUIOCKOCTH, MapalIeIbHBIX TPSIMBIX a26936
(OTpe3KOB), cepeMHBI OTPE3Ka
[TonsTus: nepecexaronmecs MIOCKOCTH, bubmnoreka [HOK
3 IepeceKaroIUecs psMas U III0CKOCTh; 1 https://m.edsoo.ru/f2
[OJIyIIPOCTPAHCTBO a26ab2
[TonsiTust: nepecekaroninecs mioCKOCTH, bu6nunorexa [JOK
4 [IepECEKaIOIIMECs NpsAMas U INIOCKOCTb; 1 https://m.edsoo.ru/f2
MMOIYIIPOCTPAHCTBO a272l1e
MHororpaHHuKH, H300paxeHne bu6nuorexa [IOK
5 MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP, 1 https://m.edsoo.ru/f2
HECYIIECTBYIOIUX O0HEKTOB a2749¢
6 MHororpaHHUKH, U300paKeHIe 1 bu6nuorexa [IOK

MPOCTEHIINX MPOCTPAHCTBEHHBIX GUTYP,

https://m.edsoo.ru/f2




HECYIIECTBYIOIINX 0OBEKTOB

a275ac

AKCHOMBI CTEPEOMETPUH U IIEPBBIE

bubmnoreka [HOK

7 https://m.edsoo.ru/f2
CIICZICTBUS M3 HUX
s a2638¢
g AKCHOMBI CTEPEOMETPUH U TIEPBbHIE
CIICICTBUS M3 HUX
AKCHOMBI CTEPEOMETPUH U TIEPBHIE
bubmnoreka [HOK
cieactBus u3 HuX. CriocoObl 3a/1aHust
9 . https://m.edsoo.ru/f2
MPSIMBIX M IJIOCKOCTEH B IIPOCTPAHCTBE.
P pocTpanct a276c4
O003HauEHUSI IPSMBIX U TUIOCKOCTEH
N300paxeHnune cedyeHuit nmupamuibl, Kyoa
Y TIPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 UX
N bubmuoreka [JOK
pé€6pa. N3o0pakeHue nepeceueHus
10 . https://m.edsoo.ru/f2
MOJTYYCHHBIX TUTIOCKOCTEH.
y } a277dc
PackpamiBanue OCTPOCHHBIX CEYCHUN
pa3HBIMH [IBETaMU
N300pakeHre ceueHnit mupaMuabl, Kyoa
Y TIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
N bubmuoreka [{OK
pé6pa. U3o0pakeHune nepeceueHus
11 N https://m.edsoo.ru/f2
MOJTYYSHHBIX TUTOCKOCTEH.
y } 227d40
PackpammiBanye OCTPOCHHBIX CEYCHUN
pa3HBIMU [IBETAMH
N300paxeHue cedeHuii nmupamuipl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOST Yepe3 X bub6nmorexa [IOK
12 pé6pa. Nzo0pakeHne nepeceueHus https://m.edsoo.ru/f2

ITOJIYYEHHBIX IIIIOCKOCTEH.
PackpaivBanue mocTpOEHHBIX CEYEHUN

a27ecb




Pa3HBIMHU IBETAMU

N300pakeHre ceueHuit mupaMuabl, Kyoa
U IPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pé6pa. U3o0pakeHune nepeceueHus

bubmuoreka [{OK

13 o https://m.edsoo.ru/f2
MOJIYYEHHBIX TJIOCKOCTEH.
Y 5 a27¢00
PackpammBanie mocTpOCHHBIX CEUCHHI
Pa3HBIMU 1IBETAMU
bu6nmoreka [JOK
14 Merton cnenoB uisi TOCTPOCHUST CEUYCHH I https://m.edsoo.ru/f2
a282c2
MeTon crieioB 1Sl TOCTPOSHUS
15 ceueHuii. CBoiiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEH
Merton cinenoB 1uisi HOCTPOCHUS bubnuorexa [JOK
16 ceuenuid. CBOMCTBA MEPECEUCHUI https://m.edsoo.ru/f2
OPSMBIX U IIOCKOCTEH a284438
[TocTpoenue ceuenuit B nupamue, Kyoe
17 o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMHCh I1aroB
MOCTPOCHHUS
[TocTpoenue ceuenuit B nmupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznmanue bubmotera [JOK
18 - ' https://m.edsoo.ru/f2
BBIHOCHBIX YEPTEIKEH U 3aMHCh I1aroB
a28a7e
MOCTPOCHUS
[Toctpoenue ceueHuii B mupamue, Kyoe bubnnorexa HOK
19 1o TpéM Toukam Ha pébpax. Co3manue https://m.edsoo.ru/f2

BBIHOCHBIX qepTexceI‘/'I U 3a11iCh 11aroB

a28c22




MTOCTPOCHUS

[TocTpoenue ceuenuit B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue

bu6mmoreka [JOK

20 - https://m.edsoo.ru/f2
BBIHOCHBIX YEPTEKEH U 3aMHCh I1aroB 08476
MOCTPOCHUS
[ToBTOpenue mnanumerpun: Teopema o bubnnorexa [JOK

21 MPONOPLUMOHATBHBIX oTpe3kax. [Tomobue https://m.edsoo.ru/f2
TPEYTOJIbHUKOB a28efc
[ToBTOpenne miannmerpun: Teopema
Menenas. PacueTsl B CEUSHUIX Ha bubmnoreka [HOK

22 BBIHOCHBIX 4epTrexax. Mcropus https://m.edsoo.ru/f2
pa3BuUTUA INIAHUMETPUU U 229064
CTEpPEOMETPUU
Konrpomnbnas padora "AKCHOMBI bubmmorera [JOK

23 " https://m.edsoo.ru/f2
crepeomerpun. CeueHus 42910
B3anmHoe pacnonoxeHue npsMbIX B
npoctpancTBe. CKpEIMBAIOITHAECS

24 npsMbie. [[pr3HaKu CKpEIMBAOIINXCS
npsaMmeIx. [lapaniensHele npsMbie B
MIPOCTPAHCTBE
Teopema 0 CylIeCTBOBAHUU U
€AMHCTBEHHOCTH TPSIMOM MapajuieTbHON

)5 JTAHHOW MPSAMOM, MPOXOISIICH Yepe3

TOYKY HMPOCTPAHCTBA U HE JIeKaleH Ha
JTaHHOU npsAMou. Jlemma o nepece4eHun
MapAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBIO




[TapamienbHOCTB TpEX NPSIMBIX.
Teopema 0 TpEX mapanieabHbIX

bubmuoreka [{OK

26 https://m.edsoo.ru/f2
npsAMbIX. TeopeMa 0 CKpenMBarOIINUXCS 426512
MIPSIMBIX
[TapannenpHOE MPOEKTUPOBAHUE.
. bu6nunorexa [JOK
OcHOBHbIE CBOMCTBA MapalIEIBLHOTO
27 https://m.edsoo.ru/f2
npoekTupoBanus. M3o00pakeHue pa3HbIx D818¢
¢buryp B mapaienTbHON TPOSKITNH
HentpanbHas mpoekius. YTou ¢ bubnnorexa HOK
28 COHAIIPABJICHHBIMU CTOPOHAMHU. YTOII https://m.edsoo.ru/f2
MEXKY NMPSAMBIMU a29546
3ajaun Ha JOKA3aTeIbCTBO U
bubmnoreka 1HOK
HCCIIe0BaHUE, CBS3AHHbBIE C
29 https://m.edsoo.ru/f2
aCIoJIOKEHUEM TIPSIMBIX B
P P a29a46
MIPOCTPAHCTBE
[lonsATHSA: MapamuIeNbHOCTh NIPSAMOM U
IJIOCKOCTH B IpocTpaHcTie. [Ipu3Hak bubnuorexa [{OK
30 MapaJuIeIbHOCTH NPSAMOU U IIIIOCKOCTH. https://m.edsoo.ru/f2
CaolicTBa napaienbHOCTH NPSMOM U a29d34
IJIOCKOCTH
I'eomerpuueckue 3a1aun Ha
bubmnoreka [HOK
BBIYMCIICHUE U JI0KA3aTeNIbCTBO,
31 https://m.edsoo.ru/f2
CBSA3aHHBIE C MMAPATUIETBHOCTHIO MPSAMBIX
. a29bea
Y TJIOCKOCTEN B MPOCTPAHCTBE
[TocTpoenue cedueHusi, MPOXOIAIIECTO bubnuorexa [{OK
32 https://m.edsoo.ru/f2

4yepe3 JaHHYIO NPSMYIO Ha YEPTEXKE U
MapaJUIETIbHOTO APYTrou npsMoin. Pacyér

a2509a




OTHOIIIEHUN

[TapannenbHas npoekuus, IPUMEHEHUE
U1l IOCTPOCHUS CeUeHH KyOa u

bu6mmoreka [JOK

33 Croii https://m.edsoo.ru/f2
napauienenuneaa. CBoncTea
P A a25428
napajuviejenuneaa u npu3Msl
bu6nunoreka [JOK
[Tapannensubie iockoctu. [Ipu3naku
34 . https://m.edsoo.ru/f2
MapajuieIbHOCTH JIBYX TUIOCKOCTEH
a252ca
Teopema o mapajuieTbHOCTH U
€JIMHCTBEHHOCTH IMJIOCKOCTH, bubmnoreka [HOK
35 MPOXOJIAILIEH Yepe3 TOUKY, HE https://m.edsoo.ru/f2
MPUHA/JICKAIILYIO JaHHOW TUIOCKOCTH U a257fc
CIIEJICTBUS U3 Heé
CpoiicTBa nmapajuienbHbIX IJIOCKOCTEH: O
bubnnoreka [HOK
MapajuIeIbHOCTH MPSIMBIX ITEPECeUeHuUst
36 https://m.edsoo.ru/f2
P TIEPECEUCHUN JIBYX MapalIeIbHBIX
pu fiepece AABYX T1ap a2598¢
MJIOCKOCTEH TpeTheit
CBolicTBa napasuiebHbBIX INIOCKOCTEN:
00 OTpE3Kax MapalJICAbHBIX IIPSIMBIX, Buoauorexa ]_[OK
37 3aKIIFOYEHHBIX MEXY MapalieIbHBIMU https://m.edsoo.ru/f2
IJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOM C a25ae0
IBYMsI TapaJJICIbHBIMU IOCKOCTAMU
bubmnoreka [HOK
[ToBTOpenue: Teopema [ludaropa na
38 https://m.edsoo.ru/f2
TJIOCKOCTH
a2b274
39 [ToBTOpEHME: TPUTOHOMETPUS bubnnorexa HOK

IpAMOYT'OJIBHOTO TPCYT'OJIbHUKA

https://m.edsoo.ru/f2




a2b972

CpoiicTBa Ky0a U IPSAMOYTOJIBHOTO

bubnnoreka [HOK

40 S https://m.edsoo.ru/f2
I JIeJeTUI
p a a2bada
bubmuoreka [{OK
Brruucnenue aimH OTpe3KOB B KyOe u
41 OVIOME oM TIADAIIEE o https://m.edsoo.ru/f2
MIPSIMOYTOJILHOM I1 (S0
pAMOY 1Y A a2bbe8
[lepneHqUKYISPHOCTD NPAMOK U
bubmnoreka [HOK
mockocty. [Ipu3nak
42 come oc oi https://m.edsoo.ru/f2
MEePIEHANKYISIPHOCTH TIPSIMOU U
PHCHAMKY AP P a2bd14
IJIOCKOCTH
[lepneHAUKyYISAPHOCTD MPAMOKN U
bubmuoreka [{OK
mockocty. [Ipru3nak
43 enme oc of https://m.edsoo.ru/f2
MEPIEHANKYISIPHOCTH MIPSIMOMN U
PHCHAHKY AP p a2be40
MJIOCKOCTH
Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPAMOM, MPOXOASIIEH Bubmzorexa LIOK
44 enes 1o oCTDAtC ja https://m.edsoo.ru/f2
q TOYKY MPOCTPAHCTBA U
P y 1p ? a2al9e
MEPIEHANKYISIPHON K TNTIOCKOCTH
bubmnoreka [HOK
[TnockocTH U mepreHIUKYISIPHBIE UM
45 . ororba . https://m.edsoo.ru/f2
MpPsIMBbIE B MHOTOI'PaHHUKaX
p p a2a2{2
46 [InockocTH U neprneHIuKYIIpHbIE UM
MIPsIMbIE B MHOTOI'PaHHUKaX
[lepneHauKyIIsIp U HAKJIIOHHAS. bubnnorexa [IOK
47 [TocTpoenue neprneHANKyIspa U3 TOUKH https://m.edsoo.ru/f2

Ha IPSAMYIO

a2a75c




[lepnenauKyIsIp U HAKJIIOHHAS.

bu6nunoreka [JOK

48 [TocTpoenue nepneHauKyspa u3 TOUYKU https://m.edsoo.ru/f2
Ha IPSIMYIO a2ab%4
Teopema o TpEX NeprneHANKYyIIpax bubnmorexa [OK
49 https://m.edsoo.ru/f2
(mpsimast u oOpaTHas) 129eb0
50 TeopeMa 0 TpEX NepneHIUKYIIApax
(mpsimast u oOpatHasi)
51 Yron Mexay CKpenMBarOIMMHUCS
MPSAMBIMU
[Touck neprneHUKYISIPHBIX TPSIMBIX C
52 MTOMOIIIBIO TIEPIICHAUKYJIIPHBIX
IIJIOCKOCTEN
53 OpToroHajibHOE IPOEKTUPOBAHUE
IToctpoenue ceueHuit Kyda, MPU3MBL,
54 MPaBUIBHON MUPAMUJIBI C TOMOIIBIO
OpPTOTOHAIBHOM MPOEKLUU
[TocTpoenue ceuenuit kyba, IpU3MBI,
55 MIPAaBWIbHOM UPAMUJIBI C TTOMOIIBIO
OpPTOTOHAIBHOM MPOEKLNUU
CummeTpus B IPOCTPAHCTBE bubnuorexa [JOK
56 OTHOCUTEJIBHO IUIOCKOCTH. [Tnockoctu https://m.edsoo.ru/f2
CUMMETPHUI B MHOTOTPAaHHUKAX a2ae8c
57 [Ipu3Hak nepneHIuKyJISpHOCTH IPSIMOU
Y TUIOCKOCTH KakK CIIEJCTBUE CHMMETPUHU
58 IIpaBunbHBIE MHOTOTPaHHUKH. Pacyér bubnmorexa [IOK




paCCTOﬂHI/Iﬁ OT TOYKH JO IIIIOCKOCTH

https://m.edsoo.ru/f2
a2bf6e

[IpaBunbHBIE MHOTOTPAaHHUKH. Pacyér

bu6mmoreka [JOK

59 N https://m.edsoo.ru/f2
paccTOsSHUI OT TOYKHU J0 INIOCKOCTH
a2c07a
CriocoObI OMYCTUTH TIEPIICHUKYJIISPHI: bubmmorexa [JOK
60 CAMMETPHS, CIBUT TOYKH IO https://m.edsoo.ru/f2
MapajuIeIbHON NPAMON a2cl7e
. . bubmuoreka [JOK
CrBur 1o HenapasuieJIbHON MPSIMOM,
61 . https://m.edsoo.ru/f2
M3MEHEHHUE PACCTOSIHUM
P a2c886
Kontponbnas pabora "B3anmuoe bubmuorexa [{OK
62 PacCIIOJIOKEHUE TIPSIMBIX U IUIOCKOCTEN B https://m.edsoo.ru/f2
npocTpaHcTBe" a2cal3e
[ToBTOpEHME: Yro MEXIy MPSIMBIMU Ha
bubmnoreka [HOK
IIJIOCKOCTH, TPUTOHOMETPHS B
63 https://m.edsoo.ru/f2
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
p pey - Teop a2cbab
KOCHHYCOB
[ToBTOpEHME: YTOI MEKITY
64 CKPEILMBAIOIIUMUCS IPSIMbIMU B
MIPOCTPAHCTBE
I'eomeTpryeckue METObI BEIUUCICHUS
65 yriia MeXy MpsIMbIMU B
MHOTOTPaHHHKAX
66 JIByrpanHsbiil yroa. CBOMCTBO JIMHEHHBIX

YIJIOB ABYTPAHHOIO yria




67

[TepieHAMKYASIPHBIE TIIIOCKOCTH.
CpoiicTBa B3aMHO NMEPIEHANKYISPHBIX
IUIOCKOCTEN

68

[Ipu3Hak nepneHauKyJIIpHOCTH
IJIOCKOCTEH; TeOpeMa O NMPSMOM
MEPECEUCHUS JBYX IIIOCKOCTEN
MEPIEHANKYIJISIPHBIX TPEThEH IIIOCKOCTH

69

[IpsMoyronbHbIN napasienenunesn; Kyo;
M3MEPEHMsI, CBOMCTBA NPSIMOYTOJIBHOTO
napajuliesenumne1a

bubmuoreka [{OK
https://m.edsoo.ru/f2
a2ce30

70

Teopema 0 nuaroHany NpsAMOYTOJIbLHOTO
napajuleJienuea u ceJCTBUe U3 Heé

bubmuoreka [{OK
https://m.edsoo.ru/f2
a2cf48

71

CrepeomeTpuuecKie U MPUKIIATHBIE
3a/1a4M, CBA3aHHBIC CO B3aUMHBIM
pacmog0KEeHUEM NPSIMBIX U TUIOCKOCTH

72

IToBTOpEHME: CKpEIMBAIOIIUECS
MMpsAMBIC, TAPAJJICITIBHBIC IIJIOCKOCTH B
CTaHAAPTHBIX MHOTOI'paHHUKAX

73

[Tapa napaienbHbIX IUIOCKOCTEN Ha
CKPELIMBAOIINXCS MPSAMBIX, PACCTOSTHUE
MEXKy CKPEIIHUBAKOLIIUMUCS IPSMBIMU B
IIPOCTBHIX CUTYaLHAX

74

Paccrosinue oT TOUKH 710 TIIOCKOCTH,
paccTosiHue OT IPSIMOM 0 TUIOCKOCTH

bubmnoreka [IOK
https://m.edsoo.ru/f2
a2d830

75

Beruucnenue pacctosHuN MeXIy

bu6mmoreka [JOK




CKPEIIHUBAIOIMUMUCS MPSIMBIMU C
MOMOUIBIO IEPIIEHIUKYJIIPHOM
IIJIOCKOCTH

https://m.edsoo.ru/f2
a2d984

TpéxrpaHHbIi yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema

bu6mmoreka [JOK

76 https://m.edsoo.ru/f2
[Tugaropa, TeopeMbl KOCUHYCOB U 2dab0
CUHYCOB JUJIs1 TPEXTPAHHOIO yTIJia
. bu6nmoreka [JOK
DneMeHThI ChepUIEeCKON TeOMETPHH:
77 https://m.edsoo.ru/f2
re0JIe3NUeCKUe JIMHUH Ha 3eMJie
a2ddee
Konrponsnas padora "Yrisl u bubmorera [JOK
78 " https://m.edsoo.ru/f2
paccTosiHus D defe
. bubmnoreka [HOK
Cucremaru3anus 3HAaHUH
79 " " https://m.edsoo.ru/f2
MHOTOrpaHHUK U €r0 3JIEMEHTHI
a2e384
ITnpamuna. Buasl nupamMun Bubmzorexa HOK
80 I P ) P ' https://m.edsoo.ru/f2
paBWIbHAS MUPAMUJIA 26510
bubnnoreka [IOK
[Tpusma. [IpsiMast u HaAKJIOHHAS TPU3MBI.
81 I https://m.edsoo.ru/f2
paBUIIbHAS MTPU3MA 06760
. bubmuoreka [{OK
[IpssmMoit napannenenunen,
82 . 5 https://m.edsoo.ru/f2
MPSIMOYTOJIBHBIN Mapajuieenunes, Ky' 12eb00
83 Beinmykibsie MHOTOrpaHHUKHU. Teopema bubmuorexa [{OK

Ditnepa

https://m.edsoo.ru/f2




a2ecf8

Beinykiieie MHOrorpanHuku. Teopema

Bbubnuoreka [JOK

84 Oitnepa. [IpaBuibHbIE U https://m.edsoo.ru/f2
[10JIyIPaBUJIbHBIE MHOTOTPAaHHUKHU aZeel0
Bbubnuoreka [JOK
85 KonTponbnas pabota "MHororpanHuku" https://m.edsoo.ru/f2
a2f248
26 [TonsiTue BeKTOpa Ha IIOCKOCTH U B
MIPOCTPAHCTBE
bu6mmoreka [JOK
87 CyMMa BEKTOpOB https://m.edsoo.ru/f2
a3178c
bubmnoreka [HOK
88 PazHocTth BEeKTOpOB https://m.edsoo.ru/f2
a318ae
89 [IpaBuio mapamnenenunena
90 YMHO)K€eHUE BEKTOpa Ha YUCIIO
Pasnoxxenue BekTopa mo 0azucy Tpeéx
91 BEKTOPOB, HE JIEKAIUX B OAHOU
IJIOCKOCTH
92 CkansipHoe pou3BeCHUE
bubnnoreka [IOK
Brruncnenue yria Mexay BEeKTOpaMu B
93 https://m.edsoo.ru/f2
MIPOCTPAHCTBE 130352
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu bubmorexa LOK

https://m.edsoo.ru/f2




a304c2

bubnnoreka [HOK

95 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/f2
a305e4
bubmuoreka [{OK

96 [Ipocreiimue 3aaun ¢ BEKTOpaMu 1 https://m.edsoo.ru/f2
a30706
bubmnoreka [HOK

97 IIpocreiilne 3ana4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/f2
a30706

98 O000111eHE ¥ CUCTEMATH3aIMs 3HAHUH 1

99 O00011eHEe ¥ cucTeMaTH3alus 3HaHUi 1

100 Hrorosas koHTposbHas paboTa 1

101 Hrorosas koHTposbHas paboTa 1

102 O000111eHIE U CUCTEMATU3aLUA 3HAHUI 1

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYHEHUKA
o Maremaruka: anreOpa 1 Hayajla MaTEMATUYECKOr0 AHAIN3a, TEOMETPUSL.
I'eomerpus, 10-11 knaccewl/ Aranacss JI.C., bByry3oB B.®., Kagomues

C.b. u np.

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJIA
o T'eomerpus. Konrposbsubie padotsl. 10-11 kiace / Muenckas M. A., AO
«M3marenscTBO «IIpocsemenne»
o [T'eomerpus. Iunakruueckne marepuansl. 10 knacc. ba3oBelil u
npoduibHbi ypoBHU / 3uB b.I'., AO «3natensctBo «IIpocBenieHue
o T'eomerpus. CamocrositensbHbie padoThl. 10 knace / Muenckas M. A.,

AO «M3parenscTBO «IIpocsemenne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

 http://school-collection.edu.ru



		2023-10-18T13:42:01+0400
	Сумбаева Ольга Евгеньевна
	Я подтверждаю этот документ




