MWHUCTEPCTBO NPOCBELLLEHNS POCCUNCKOWN
OENEPALUN
MuHuctepcTBo obpasoBaHusa Kysbacca
YnpaBJsieHue obpa3zoBaHUA aaMUHUCTPALLUMN
NMPOKONbEeBCKOro MyHULMMNaJsbHOro oOKpyra

MBOY «HoBocacgoHoBcKasa COLL>» NMNpokonbeBCKOro

MP

PACCMOTPEHO COIrMACOBAHO YTBEPXIOEHO
Ha 3acefaHun MO 3amecTuTenb AnpekTop ﬂ:IK_QﬂbI
yuynTenen ouvpekTopa no YBP V.
eCTeCTBEeHHO- 7
MaTeMaTUYecKol [1kgLiriok H.B.

Cynpukosa A.B.lpuka3s Ne75
LUmnKa oT «31» aBrycta 2023r.

Pykosoantens MO Pe3uoBa
E.M.

MpoTokon Ne 1

oT «25» aBrycta 2023r.

PABOYASA NMPOrPAMMA
(ID 1339002)

yuyebHoro npeamerta «Feomertpus. ba3oBbin
YPOBEHb>»

nns obyvatrowmxcsa 10-11 knaccos

noc. HoeocacoHoBckuu 2023



NOACHUTEJNIbHAA 3AINMNCKA

Paboyass nporpamma y4ebHoro Kypca «leomeTpus»
6a3zoBoro ypoBHs Aans obyvamowmxcs 10 -11 knaccos
pa3paboTaHa Ha ocHoBe @enepasibHOr0 rocygapCTBEHHOrO
obpa3oBaTeNbHOro CTaHAapTa cpeaHero obuiero obpa3soBaHus,
C YY4ETOM COBPEMEHHbIX MUPOBLIX TpeboBaHMI, NpeabABASEMbIX
K MaTemaTnyeckomy obpasoBaHuio, U Tpaguuuin POCCUACKOro
obpa3oBaHus. Peanunsauus nporpamMmmbl obecneynsaeT
OBNlAfl€HNE  KJIIOYEBbLIMA  KOMMETEHUUAMKU, COCTaBAAOLWNMN
OCHOBY A1 CaMOpPa3BUTUS W HEMpepbIBHOro o06pa3oBaHus,
LLe/IOCTHOCTb 06w eKynbTYpPHOrO, JIMYHOCTHOrO "
MO3HaBaTE/IbHOr0 Pa3BMUTUSA TNYHOCTI 0By4atoLMNXCS.

ULEJIN UBYHEHNSA YHEBHOIO KYPCA

Ba)XHOCTb y4ebHOro Kypca reoMmeTpum Ha YPOBHe CcpegHero
obuiero obpa3oBaHMA obycnosneHa NPaKTUYeCKOM
3HAYMMOCTbIO MeTarnpeaMeTHbIX M MNPeAMeTHbIX Pe3y/ibTaToB
oby4YeHns reomeTpum B HaMpaBJEHWU JIMYHOCTHOIO Pa3BUTUS
obyyatomxcs, popmMupoBaHUA (PYHKLMOHAJIbHOW
MaTEMATUYECKON T[PaAMOTHOCTU, W3yYeHUa Apyrux y4ebHbix
ancumnanH.  PasButme y  obyyvalolmMxcs  NpaBWJIbHbIX
npeacTaBieHNi 0 CYLLIHOCTW " NPOUNCXOXXAEHUN
reomeTpmyecknx abcTpakuuin, COOTHOLWIEHUN pPeanbHOro U
NaeanbHOro, XapakTepe OTPa)KeHUs MaTeMaTU4YeCKOW HayKown
SBIEHUIN W MNPOLECCOB pPeanbHOro Mupa, MecTe reoMeTpum B
CUCTEME HAyK W pPOAM MaTEMATMYECKOro MOLEeMpPOBaHUSA B
Hay4YHOM MO3HaHUN 1 B NPaKTMKe CNocobcTByeT hOPMMPOBAHUIO
Hay4YHOro MWPOBO33PEHUS YYaALWMXCA, a TaKXe KayecTB
MbILWNEHNS, HeobxoAuMbIX ANS ajanTauMnm B COBPEMEHHOM
obwecTse.

FeomeTpuss aBnsieTca oaHMM K3 6a30BblX NPeaMeToB Ha
ypoBHe cpenHero obuiero obpasoBaHus, Tak Kak obecneymBaeT
BO3MOXHOCTb M3YYEHUS Kak OUCLUMANH eCTeCTBEHHO-Hay4YHON
HanpPaBJIEHHOCTW, TaK U T'YMaHNUTAPHON.



Jlornyeckoe MbilneHne, dopMupyeMmoe npu  U3yv4eHUu
0byyYaoLWNMNCSH MOHATUNHBLIX OCHOB FEOMETPUU U MOCTPOEHMUN
LEenovykn NOrnMYeCKMX YTBEPXOEHUA B X0Oe  pelleHuns
reoMeTpuyecknx 3afa4vy, yMeHWe BbIABUraTb W OMNPOBEPraTb
FMNOTE3bl HEMOCPEACTBEHHO NUCMOJb3YIOTCS NPU PeLleHnn 3aaay
eCTEeCTBEHHO-HAY4YHOr 0 LUMK/a, B YaCTHOCTU M3 Kypca Pr3nKW.

YMeHne OpuMEeHTMPOBATbLCS B  MNPOCTPAHCTBE  UrpaeT
CYLLLECTBEHHYIO POJib BO BCeX 00/1aCTAX AEATENbHOCTM YE/I0BEKa.
OpveHTauns YenoBeKa BO BPEMEHW W MPOCTpaHCTBe —
Heobxogumoe YycCnoBMe ero couumanbHoro ObiTua, dopma
OTPaXKEHNS OKPY>KaIOLLLErO MUPaA, YC/I0BUE YCNELIHOrO NO3HaHUS
" aKTUBHOIO npeobpa3oBaHus 0ENCTBUTENBHOCTMN.
OnepupoBaHMe MNPOCTPAHCTBEHHbIMU o0bpa3amn obbeaunHseT
pa3Hble BUAbl y4ebHOM M TPyAOBON AEATENbHOCTWU, SBASETCA
OOHUM W13 MPO(PEeCcCUoHaNbHO BaXXHbIX KayecTB, MO3TOMY
aKTyaslbHa  3agavya  dopmupoBaHma y  obyyvarowmxcs
NPOCTPAHCTBEHHOI0 MbILLUIEHNS KaK Pa3HOBMAHOCTK 0bpa3HoOro
MbILUNEHNS — CYLECTBEHHOrO KOMMOHEHTa B MNOArOTOBKE K
NPaKTUYECKON AEeATENIbHOCTU MO MHOMMM HarnpaBAeHUAM.

Llenb ocBoeHuUst nporpaMmbl y4ebHOro Kypca «lFeomeTpus»
Ha 6a30BoM ypoBHe o0b0yyvyeHnss - obuieobpasoBaTenibHOE WU
obwekynbTypHOe pa3BuTMe obyyvatowwmxcs vyepe3 obecnevyeHne

BO3MOXXHOCTU npunobpeTeHns n NCrNoNb30BaHNSA
CACTEMATUYECKNX T[EOMETPUYECKUX 3HAHUM U OEUCTBUN,
cneynguYHbIX reomeTpun, BO3MOXHOCTU yCrewHoro

NPoAo/MKeHMa 0bpa3oBaHNA MO CNeunansbHOCTAM, He CBA3aHHbIM
C NPUKJIAAHbLIM UCMOJIb30BAHNEM FEOMETPUN.

MporpaMmMa no reoMeTpum Ha  6a30BOM  ypoBHe
npeaHa3HavyeHa [Ana  obyvallwuxcs CpedHenl  LWKOJbl, He
NCMbITbIBABLUNX  3HAYUTENbHbIX  3aTPYAHEHWA Ha  YPOBHE
OCHOBHOIO obuwero obpa3oBaHus. Taknm obpasom,
obyyatowimecs Ha 6a30BOM YpPOBHE [O0/KHbI OCBOUTH 0buime
MaTeEMaTMYeCKMe  yYMEHWs, CBA3aHHble CO  Crneundunkon
reoMeTpum ©n HeobxoAuMble ONS >KU3HW B COBPEMEHHOM
obuiecTBe. KpoMe 3TOro, OHM WUMEKT BO3MOXXHOCTb W3Y4MTb
reomeTputo 6onee rnyboko, ecnm B AanbHENLIEM BO3HUKHET



HeobxoAMMOCTb B reoMeTpu4ecKmnx 3HAHMAX B
npogeccnoHasbHON OesATeNbHOCTMW.

JoCTvxeHne Luennm ocBOEeHMa nporpaMMmbl obecrneynBaeTcs
peLueHnem COOTBETCTBYHOLWNX  3agad. MpruopuTETHLIMK
3ajavaMm 0CBOeHUSA Kypca «eomeTpum» Ha Ha30BOM YpOBHE B
10—11 knaccax aBnsaTCA:
bopMnpoBaHMe nNpeacTaB/ieHNs O TreoMeTPUM Kak 4acTu
MUPOBOM  KY/NbTypbl W  OCO3HAaHME €€ B3auMOCBA3ZN C
OKPY>KatoLnM MUPOM;
hopMMpoBaHME nNpencTaB/ieHMss O MHOrOrpaHHMKax Wn Tenax
BPALLEHMA KaK O BaXHEMWWUX MaTeMaTuyeckux Moaensx,
MNO3BONAIOWMNX OMWCbIBAaTb W K3y4YaTb pa3Hble SBJEHUA
OKpYy>XaloLero Munpa;
hopMMpoBaHME yMEHNA pacno3HaBaTb Ha YepTexax, Moaensx u
B peasibHOM MMpPe MHOrOrpaHHUKN 1 Tesla BpaLleHuns;
OBJlajeHne MeTofaMW peleHns 3aday Ha [MOCTPOeHUd Ha
N306parKeHnax NPOCTPAHCTBEHHLIX UTYp;

(hopMUMpPOBaHNE YMEHMNSA OMepupoBaTb OCHOBHBLIMW MOHATUAMM O
MHOFOFPaHHUKAX W Tenax BpaWeHMs W WX OCHOBHbIMU
CBONCTBaMU;

oBJlajeHne anropuTMaMn pelleHns OCHOBHbIX TWMNOB 3ajav;
hopMMpoBaHNE yMeHUs NPoBOLUNTb HECNOXKHbIE JoKa3aTesbHble
PacCyXXAeHNa B XOLe pelleHNs CTepeoMeTpuyeckux 3apad wu
3ala4 C NPaKTUYeCKUM CoLepKaHunem;

Pa3BUTME WHTENNIEKTYallbHbIX W TBOPYECKUX CrnocobHocTeN
obyyatoLmxcs, No3HaBaTesIbHOW aKTUBHOCTN,
NCCNenoBaTeNlbCKMX YMEHUN, KPUTUYHOCTU MbILLSIEHNS;
hopMmnpoBaHNE QYHKUNOHAILHON FPaMOTHOCTWN, PeneBaHTHOW
reoMeTpun: yMeHune pacno3HaBaTb NPOsIBNEHMNA
reoMeTpPUYeCcKnX MOHATUIA, OOBLEKTOB W 3aKOHOMEPHOCTEN B
peasibHbIX MXWU3HEHHbIX CUTYauuax W Mpu U3YYeHUN LPYrux
y4ebHbIX npegMeTos, NpOsiBNEHMNA 3aBMCUMOCTEN 7
3aKOHOMEpPHOCTEeN, PoOpPMySINPOBaTb UX Ha A3blKe reoMeTpun u
co3LaBaTb reoMeTpuyeckme MoLesin, MNPUMEHATb OCBOEHHbIN
reoMmeTpuyecknn  annapat  A4ns peLleHmns NpPaKTUKO-
OPUEHTUPOBAHHbLIX 3afa4, WHTepnpeTupoBaTb W OLEHUBATb
NOJly4eHHble pe3ysibTaTbl.



OTANYNTENbHOM  OCOBEHHOCTbLIO MpPOrpamMMbl  ABNASETCSH
BKJIIOYEHME B KypPC CTEPeOMeTpMM B HaYase ero n3yyeHus 3aga-,
pellaemMblX Ha  YPOBHE  WMHTYUTUBHOrO  MO3HaHWUA, WU
onpenenéHHbiM 00pa3oM opraHu3oBaHHas paboTa Hag HUMMWK,
4TO cnocobcTBylOT Pa3BUTUIO NOrNYecKoro "
NPOCTPAHCTBEHHOr0 MbIWNEHNS, CTUMYNPYET MNpPOTEeKaHue
MHTYWTUBHBLIX  MPOLECCOB, MOTUBUPYET K  JdaSibHENLEMY
N3y4YeHUIo npeamerTa.

MpepnoyteHne  OTOAETCA  HArNALHO-KOHCTPYKTUBHOMY
MeTody OOy4yeHUs, TO eCTb TeopeTUYeCKMe 3HaHUA UMeKT B
CBOEM  OCHOBE  YYBCTBEHHOCTb MNpeaMEeTHO-MPaKTU4YeCKOou
0eATeNbHOCTU. Pa3BUTME NPOCTPAHCTBEHHbLIX NPEeACTaBAeHUN Y
yYalMXCca B Kypce CTeEPEOMETPMU NPOBOAMTCS 3a CHET peLleHns
3afla4 Ha Co3JaHuMe NPOCTPaHCTBEHHbLIX 0bpa3oB M 3afay Ha
orepvpoBaHMe MNPOCTPaHCTBEHHbIMKM  obpasamn. Co3paHue
obpasza NpPoBOANTCH C OMOPOM Ha HarNA4AHOCTb, @ onepupoBaHne
obpasoM - B YCNOBUAX OTBJIEYEHUS OT  HArnsg4HOCTW,
MbICJIEHHOI O N3MEHEHMSA ero NCXO4HOro CcoaepxaHus.

OCHOBHbIE cogep)XaTesibHble JINHUK Kypca «[eomMeTpun» B
10-11 knaccax: «MHororpaHHuku», «lpaMble U MJOCKOCTU B
NPOCTPaHCTBe», «Tena BpalleHnsa», «BeKTopbl N KOOPAUHATLI B
NPOCTPaHCTBE>. dopmmpoBaHue NOrnyecKnx YMEeHNI
pacnpenenseTcs He TOJIbKO N0 COAEP)KATEsIbHbIM JIMHMUAM, HO U
no rogam obyyeHns Ha ypoBHe cpeaHero obuiero obpa3soBaHus,

ConoepxaHue obpa3oBaHus, COOTBETCTBYIOLLEE
npegMeTHbIM pe3ynbTaTaM OCBOEHUA pabo4vyen nporpammel,
pacnpenenéHHbIM Mo rogam oby4yeHns, CTPYKTYPUPOBAHO TaKuM
obpa3oM, 4TObblI OBNafEHME TFeOMETPUYECKMMU MOHATUAMU U
HaBbIKaMU OCYLLLECTBNANOCH nocnenoBaTesNbHO "
nocTynaTenbHo, € cobnogeHneM npuHUUNa nNpeeMCcTBEHHOCTH,
4ToObl HOBble 3HaHWS BKJOYaAUCbL B obuwy  cucTemy
reomMeTpmyecknx npeactaBieHMn obydvatlowmxcs, pacwmpsas u
yrnybnsas eé, obpasys NpoYHble MHOXXECTBEHHbIE CBSA3MN.

MECTO YHEBHOI'O KYPCA B YHYHEBHOM MNJIAHE



Ha n3ydeHne reomeTpum oTBOAUTCH 2 Yaca B Hegenwo B 10
Knacce m 1 4yac B Hepeno B 11 Knacce, Bcero 3a ABa roga
oby4yeHuns - 102 y4yebHbIX Yaca.



COAEP)XAHMUE YHEBHOI'O KYPCA
10 KJIACC

MpsAaMble N NJIOCKOCTU B NPOCTPaHCTBE

OCHOBHble  MOHATUA CcTepeomeTpun. To4vka, npsamas,
MNJOCKOCTb, MNPOCTPAHCTBO. T[loHATME 06 aKCcMomMaTU4eCcKoM
MOCTPOEHUN  CTEepeoMeTpun: akKCUOMbl  CTepeoMeTpun wu
CNnencTBus U3 HUX.

B3aMMHOe pacCcnonoXeHue npsAMbIX B MPOCTPaHCTBE:
nepeceKkawLimecs, napasjienbHble 1 CKpeLlBaloLmnecs npamble.
MapannenbHOCTb MPSAMbIX W TMJIOCKOCTEN B MPOCTPAHCTBE:
napannesibHble NPsaMble B NPOCTPAHCTBE; NapasiieNlbHOCTb TPEX
NPSAMbIX; MapasfenbHOCTb MPsSMOM U MIOCKOCTU. Yrabl C
COHanpaBJIEHHbIMW CTOPOHaMW; Yroa Mexay npsMbiMA B
npocTpaHcTBe. [lapannenbHOCTb MJIOCKOCTEN: napasnesibHble
MJOCKOCTW; CBOMCTBA MNapasiiefibHblX MJoCKocTen. MpocTenwme
NPOCTPaHCTBEHHbIE (UIYpPbl Ha MMJIOCKOCTW: TeTpasap, Kyo,
napannenenunen; noCTPOeHne cevyeHnn.

MepneHOonKynapHOCTb npsMom 7 MNOCKOCTMW:
nepneHOoukKynsapHole  npsaMble B MPOCTPAHCTBE, MNpsAMble
napannesibHble U MNepneHOuKynsapHble K MJOCKOCTW, MPU3HaK
NepneHauKyIapHOCTN NPAMOM N NIOCKOCTK, TeopeMa 0 NMpPsiMou
nepneH4nKYIAPHON MNAOCKOCTW. Yrnbl B MPOCTPaAHCTBE: Yron
Mexgy MpsAMON M MJIOCKOCTbIO; ABYrpPaHHbIA Yron, JIMHENHbIN
yron p[BYrpaHHoro yrna. [lepneHaAnKynsp W HaKIOHHbIE:
PacCTOAHME OT TOYKW L0 MJIOCKOCTU, PAcCTOSAHUE OT NPSAMON [0

MIOCKOCTN, npoeKkumns urypsl Ha MJOCKOCTb.
[NepneHANKYNApPHOCTb MNOCKOCTEN: NpPU3HaK
NepneHanKYIApHOCTU  OBYX TJIOCKOCTen. TeopemMa O TpPExX
nepneHavKynsapax.

MHoOrorpaHHUKM

[MoHATKe MHOIOrpaHHWKa, OCHOBHbIe 3J1IeMEeHThI

MHOrOrpaHHWKa, BbIMYK/ble W HEBbLINYK/ble MHOrOrPaHHUKMY;
Pa3BEPTKA MHOrorpaHHuKa. MNpusma: n-yronbHas npu3ma; rpaHu
M OCHOBAHWS NPWU3Mbl; NPSMAs U HAKJOHHAsA NPU3Mbl; 6OKOBas W
nosiHas MOBEPXHOCTb MPM3Mbl. Mapannenenunen,
NPAMOYro/bHbIA Napasfenenunen U ero cBoncTea. Mupamuaa:



N-yronbHaa nupaMmuaa, rpaHn n 0OCHoBaHWe nupaMuabl; 6oOKoBas
N NOMHAs MOBEPXHOCTb MuUpamuibl; rnpaBuibHas N yCe4YEHHas
nnpaMmmnaa. INEMEHTbl MPuU3Mbl U nupamuabl. [paBubHbIE
MHOFOrpaHHUKK:  MOHATME  MNPaBWIbHOrO  MHOMOrPaHHUKa;
NpaBuiabHaaA Mpu3Ma W nNpaBWIbHaa nupamuaa; npaBusbHaN
TpeyronbHas nupamMmaga W NpaBuibHbIN - TeTpasap; Kyb.
MpenctaBneHne o0 MNpPaBUIbHbIX MHOFOFPaHHMKax: OKTasap,
nonekasap v nkocasap. CevyeHunsa npusmMbl U NMpaMmmnasbl.

CummeTpuss B MPOCTPAHCTBE: CMMMETPUA OTHOCUTENBHO
TOYKMW, NPAMON, NJOCKOCTU. DNEMEHTbI CAMMETPUN B NUPaMnaax,
napannenenunenax, NPaBubHbIX MHOFOrPaHHUKaXx.

Bblyncnenune 3JIEMEHTOB MHOIOrpaHHUKOB: pébpa,
avaroHanu, yrnbel. MNnowaab 60OKOBOW MOBEPXHOCTU U MOJIHOW
NOBEPXHOCTW NPAMOWN MPU3MbI, NaoOWaAb OCHOBaHUIA, TEOPEMA O
60KOBOW MNOBEPXHOCTU npsMon npu3mbl. [Mnowaab 6okoBow
NOBEPXHOCTW N MOBEPXHOCTU NPaBWUIbHON NUPaMuibl, Teopema
0 naowann yce4yéHHonm nupamuisbl. MoHATNE 06 06bEMe. OOBLEM
nnpaMmnabl, NPU3Mbl.

MonobHble Tena B npocTpaHcTBe. COOTHOLWEHUA Mexnay
nnowWaasMm nosepxHocten, obbEémMamm NogodbHbIX Ten.

11 KJIACC

Tena BpawieHus

LnnuHaopunyeckas NOBEPXHOCTb, obpasyowme
LMINHOPUYECKOM NOBEPXHOCTN, 0Cb LMINHOPNYECKOM

noBepxHoCcTU. LnnnHap: ocHoBaHMA M OOKOBas MOBEPXHOCTb,
obpa3sytowas n ocb; Naowaab 60KOBOW 1 MOSHON NOBEPXHOCTH.

KoHnyeckass MOBEPXHOCTb, oObpa3yloume KOHUYECKOW
NMOBEPXHOCTN, OCb U BEPLUMHA KOHNYECKOW NMOBEepPXHOCTU. KOHYC:
OCHOBaHWe 1 BepLunHa, obpa3yowas n oCb; NaoLlagb H0KOBON 1
MNOJIHON MOBEPXHOCTU. YCEYEHHbIN KOHYC: 0Opa3yioLmne 1 BbICOTa;
OCHOBaHMA 1 BoKoBas NOBEPXHOCTb.

Chepa ¥” wWwap: UeHTp, paguyc, auameTp; naowagb
NOBEepXHOCTN cCepbl. B3ammMHoe pacnonoxxeHne cdepbl W
MNOCKOCTW; KacaTeslbHaa MNNOCKOCTb K cihepe; naowanb cdepsbl.

N306paxxeHne Ten BpalleHUs Ha MNAOCKOCTU. Pa3BépTKa
LUAMHAPA U KOHYCa.



KoMbuHauum  Ten  BpalleHuas U1 MHOrOrpaHHMKOB.
MHOrorpaHHMK, ONMMCaHHbIN 0KOJIO Cdepbl; chepa, BNUCaHHAsA B
MHOIOrpaHHUK, WK Teno BpaLleHuns.

MoHATMe 06 0b6bEMe. OCHOBHbIE CBOMCTBa O0OBLEMOB Tel.
Teopema 06 o06bEMe npAMOYro/sibHOrO napannenenvnena wu
cnencTens m3 Heé. O6bEM umnmHgpa, KoHyca. ObbEM Lwapa u
nsaowanb cgepol.

MogobHble Tena B npocTpaHcTBe. COOTHOLWEHUA Mexnay
naowansamm noBepxHocten, o6bEMamm NoJobHbIX Ten.

CeveHnsa uwmnumHpopa (napanfenbHO W neprneHAnKYNsapHO
OCW), CevyeHUsa KOHyca (napannenbHoe OCHOBAHUK W”
NpoxoAsLLee Yepes BepPLUNHY), Cce4eHns wapa.

BekTopbl U KOOpAMHATbLI B NPOCTPaHCTBE

BekTop Ha MJIOCKOCTU W B MpocTpaHcTBe. CrioXeHne W
BblYNTaHNE BEKTOPOB. YMHOXeHMe BeKTopa Ha  4ucio.
Pa3fioxxeHne BekTOpa MO TPEM HEKOMMIaHapPHbLIM BEKTOpaM.
MNpasunno napannenenunena. PeweHne 3agad, CBA3AHHbLIX C
NpUMEHEeHNEM NpaBua OEeNCTBUA C BeKTopaMu. NpamoyrosibHas
CMCTeMa KOoOopAMHAT B MNPOCTpaHCTBe. KoopAuHaTbl BeEKTOpa.
MpocTenwne 3adavyn B KoopAMHaTaX. Yron Mexay BeKTopaMu.
CkansipHoe nponsseneHne BeKTOpoB. BbluncneHne yrnos mexay
NPAMbIMUA N NAOCKOCTAMU. KOOPANHATHO-BEKTOPHbLIN MeTOL npw
peLleHnn reoMeTpmnYeCcKnx 3ana.



NMNAAHWUPYEMBIE PE3VJIbTATHI
JINHHOCTHBLIE PE3YJIbTATDI

JINYHOCTHbIE pe3ysbTaTbl OCBOEHUSA MNPOrpamMMbl y4ebHOro
npeaomMmeTa «MaTemMaTuUKa» XapakKTepuU3syrTCs:

MNpa>kpaHCKoOe BoCnUTaHue:

CPOPMUPOBAHHOCTHIO rpaxgaHCKom no3mummn
obyyatoulerocs Kak aKTMBHOMO W OTBETCTBEHHOrO Yj€eHa
POCCUMNCKOro obwecTBa, NpPeAcTaBNeHMEM O MaTeMaTUYeCKUX
OCHOBaX (MYHKUWMOHMPOBAHUA Pa3/IMYHbIX CTPYKTYP, SBJEHUN,
npouenyp rpaxgaHckoro obuiectBa (BbIOOpbLI, ONpockl 1 np.),
YMEHWEM B3aMMOLENCTBOBATb C COUMANIbHbIMU WUHCTUTYTaMn B
COOTBETCTBUM C UX PYHKUNAMN U HA3HAYEHUEM.

MaTpuoTnyeckoe BOCNUTaHME:

ChOPMUPOBAHHOCTLIO POCCUNCKON rpPaXkaaHCKOW
MOEHTUYHOCTWN, YBaXXEHWA K MNPOWJIOMY U  HacCTosleMmy
POCCUNCKON  MATEMATUKW, LEHHOCTHbIM  OTHOWEHWEM K
LOCTVXKEHUAM  POCCUNCKMX  MATeMaTUKOB U POCCUMCKON
MaTEMATMYECKOM LLIKOJIbl, K UCMOJIb30BAHMIO 3TUX OOCTUXXEHUI B
OPYrux HaykKax, TeXHOOormsx, cpepax s3KOHOMUKMN.

JILyXOBHO-HPABCTBEHHOIro BOCNUTaHMA:

OCO3HAHMEM [OYXOBHbIX LIEHHOCTEN POCCUNCKOro Hapona;
ChOpMMPOBAHHOCTbLIO HPABCTBEHHOr0 CO3HaHUA, 3TUYECKOro
NoBeAEeHNs, CBSA3AHHOIO C MNPaAKTUYECKUM  MNPUMEHEHUEM
OOCTUXXEHUN HAYKU N OeATEeNbHOCTbIO YYEHOro; OCO3HAHUEM
JINYHOT O BKJIaZla B MOCTPOEHME yCTONYMBOro dyayLuero.

3CTeTu4ecKoe BoCnuTaHue:

3CTETUYECKMM OTHOLUEHMEM K MUPY, BKJIOYAA ICTETUKY
MaTeEMATUYECKMX  3aKOHOMepHocTen, 0b6bekToB,  3ajad,
peLleHmnn, pacCyXAeHun; BOCMPUUMYNBOCTbLIO K
MaTeMaTUYECKNM aCcnekTaM passinyHbIX BUAOB UCKYCCTBA.

dusnyeckoe BoCnuTaHue:

ChOpMMPOBAHHOCTBLIO YMEHNA MPUMEHATb MaTeMaTUYeCKne
3HaHWSA B MHTepecax 340poBoro n 6esonacHoro obpasa »M3HWK,
OTBETCTBEHHOr0 OTHOLUEHWA K CBOEMY 3[40pOBbl0 (340poBOE
NnTaHne, COANaHCMPOBAHHLIA PEXMUM 3aHATUA WU  OTAObIXA,
perynsapHas (pm3nyeckas aKTUBHOCTb); (pm3myeckoro



COBEpPLLUEHCTBOBAHMS, npu 3aHATMAX CMOPTUBHO-
03[10POBUTESIbHON AEATENbHOCTbLIO.

TpyAooBOoe BOCNUTaHMe:!:

FOTOBHOCTbIO K TPyAY, OCO3HAHUEM LIEHHOCTU TPYAo0at0bmns;
MHTEPeCOM K  pa3/iMdHbIM  cdepaM  npodeccMoHasibHOW
LEeATeNIbHOCTU, CBSA3aHHbIM C MAaTEMATUMKOM N €€ NPUJIOXKEHUAMMU,
YMEHMEM COBepLUaTb 0CO3HAHHLIN BbIOOp ByayLlen npodeccumn un
peann3oBbiBaTb COBCTBEHHbIE XWU3HEHHbIE MJ1aHbl; TOTOBHOCTbIO
M CNOCOBHOCTbIO K MaTemMaTuyeckomy obpasoBaHuUio K
camoobpa30BaHMIO Ha NPOTAXKEHUN BCEN XU3HU; TOTOBHOCTLIO K
aKTUBHOMY  y4aCTUIO B  pPeLIeHUN NPaKTMYeCcKux 3anad
MaTeMaTU4YeCKON HanpaBJIEHHOCTMW.

JKOoJIorM4eckKkoe BocrnutaHue:

CchopMMPOBAHHOCTbLIO 3KO10M M4ECKOM KYJIbTYpbl,
NOHUMAHMEM BNAHUSA COLIMANIBHO-3KOHOMMYECKUX MNpPOoLLeCcCoB
Ha COCTOSIHME NPUPOLAHOM W COUManbHOM cpedbl, 0CO3HAHMEM
rnobanbHOro XapakTepa 9K0JIOrNYeCKnX npobnem;
OpMeHTaLunen Ha npuMeHeHWe MaTeMaTU4YeCKUX 3HaHWA ONS
peweHns 3agay B 061acTu OKpyxatoLlen cpefbl, NaaHUPoBaHNS
NOCTYNKOB W OUEHKW WX BO3MOXHbIX MOCNEeACTBUMA ONA
OKpYy>XatoLen cpeasl.

LLeHHOCTN Hay4YHOro No3HaHUA:

CPOPMUPOBAHHOCTLID MUPOBO33PEHMS, COOTBETCTBYIOLLErO
COBPEMEHHOMY YPOBHIO pPasBUTUA HaykuM W 06OLLEeCTBEHHON
NPaKTUKKN, MOHUMAHMEM MaTeMaTU4YeCKOM HayKu Kak cgepobl
4yesioBeYeCKOW  OeATesIbHOCTW, 3TarnoB €€  pas3Butua wu
3HAYUMOCTWN ONA Pa3BUTUSA LUMBUAN3ALMN; OBNALEHNEM S3bIKOM
MaTeMaTUKN N MaTeMaTM4YeCKOW KyJIbTYpouM KakK CpeacTBOM
MNO3HAHUA MWpa; FOTOBHOCTbID OCYLLECTBAATb MPOEKTHYI WU
NCCnenoBaTeNbCKY AeATeNbHOCTb UHANBUAYANLHO 1 B Fpynne.

METANPEOMETHBDBIE PE3VYJIbTATDI

MeTanpeaMeTHble  pe3y/ibTaTbl OCBOEHWS  MPOrpaMMbl
yyebHoro  npeameta  «MaTeMaTuKa»  XapakKTepu3yloTcs
OBJlafleHNEM YHUBEpPCabHbIMU no3HaBaTe/IbHbIMH
AOEVCTBUSAMK,  YHUBEPCAJIbHbIMUA  KOMMYHUKaTUBHBIMU



AeNCcTBUSAMMY, YHUBEPCcasibHbIMU perynsaTuBHbIMU
AEeNCTBUAMMU.

1) YHuBepcasbHble  nO3HaBaTesibHble [EVICTBUS,
obecne4ynBaloT opmMupoBaHne 6a30BbIX KOMHUTUBHbIX
rnpoueccoB obyyawLmnxcsa (0CBOeHNE METOLAOB MO3HAHUS
OKPYXKarLLero Mupa; rnpuMeHeHune JIOrM4EeCKUX,
nccnenoBaTesibCKkux onepaunvi, ymeHun pabotatb C
MHopmaumneu).

ba3oBble fnornyecKkue fencTBmA:

BbISBAATL W XapaKTepu3oBaTb CyLWECTBEHHbIE MPU3HAKK
MaTeEMATUYECKMX OOBEKTOB, MNOHATWUNA, OTHOLIEHUA MexXAay
NOHATUAMMU; hopmynmpoBaTb onpepnesieHns NOHATUN;
yCTaHaB/AMBaTb CYLIECTBEHHbIN MPU3HaK  Kinaccudukaumm,
OCHOBaHuMA  ans  obobweHns ©n  CPaBHEHUS, KPUTEPUU
NPOBOANMOro aHan3a;

BOCMPUHMMATb, POPMYINPOBaTbL N NPeobpa3oBbiBaTh CYyXAEHUS:
yTBEPAUTENbHbLIE U OTPULATENbHbIE, €ANHUYHbIE, YaCTHbIE U
obuwme; ycnoBHble;

BbIIBNATb MaTeMaTuU4yeckne 3aKOHOMEPHOCTW, B3auUMOCBA3N W
npoTmBopeYnss B  (hakTax, [OaHHbIX, HabnwogeHnax wu
YyTBEPXOEHUAX; npepsaraTe KpUTeEpuuM 4N BblABJIEHUS
3aKOHOMEPHOCTEN N NPOTUBOPEYNN;

nenatb  BblBOAbI C  WCMNOJb30BAaHWEM  3aKOHOB  JIOMUKW,
nenyKTUBHBbIX 7 NHOYKTUBHbIX YMO3aKJIl04EeHNN,
YMO3aKJ/l04EHWI NO aHaornu;

NPOBOANTL CaMOCTOATE/IbHO [AOKa3aTeNbCTBa MaTeMAaTUYECKMX
yTBEpXAEHUA (NMpsMble M OT TMPOTUBHOr0), BbICTPAUBaATb
aprymMeHTauumtoo, nNpuBoaAUTb TMPUMEpPbl W KOHTPNpPUMeps;
060CHOBbLIBaTb COOCTBEHHbIE CYXXAEHNSA U BbIBOAbI;

BbibupaTh cnocob peweHns y4yebHoM 3apaym (CpaBHMBATb
HECKONbKO  BapuvaHTOB  peweHus, BblbupaTb  Hambonee
noaxogAawmnm C  Y4€TOM  CAMOCTOSTENIbHO  BblAEJIeHHbIX
KpUTepunes).

ba3soBble uccnepoBaTesibCKue AEenUcTBUA:
MCNONb30BaTb BOMPOCHI KaK WCCNefoBaTeSIbCKUA WMHCTPYMEHT
NO3HaHWA; opmynmpoBaThb BOMPOCHI, pukcupytowme
npoTmeopeyne, npobnemy, ycTaHaBIMBaTb UCKOMOE M OAHHOE,



hopMmMpoBaTb UNOTE3Y, apryMeHTUpoOBaTb CBOK MO3ULNIO,
MHEHWE;

NPoOBOAWUTb CaMOCTOATESIbHO CMJIAHMPOBAHHbLIA 3KCNEPUMEHT,
nccnenoBaHue no YCTaHOBNEHMIO ocobeHHocTEN
MaTeEMATUYECKOro 00beKTa, SBAEHMS, MNPOLECCa, BbISBIEHUIO
3aBMCUMOCTeNn Mexay obbekTaMu, ABAEHNSMU, NpoLeccamu;
CaMOCTOATeNIbHO hopMynpoBaTb 0606LLIEHMS W BbIBOAbI MO
pe3ynbTaTaM npoBedéHHOro HabnwgeHns, WccneaoBaHus,
OLEeHMBATb OOCTOBEPHOCTb MOJYYEHHbIX pPe3ynbTaToB, BbIBOAOB
n 0606l EeHNI;

NPOrHO3MPOBaTb BO3MOXHOE pa3BUTME MpoLecca, a TakKXe
BblABMUIaTb NMPeAnoSIOKEHNSA O ero Pa3BUTUN B HOBbIX YCJI0BUSX.

Pabota ¢ unpopmaumen:

BbISABNATb AePULNTLI MHHOPMALUK, AaHHbIX, HEODX0AUMbIX ONS
OTBETa Ha BOMNPOC N AN peLleHns 3a4a4u;

BbIbUpaTh WHMOPMaUN0 N3 WUCTOYHMKOB Pa3/IMYHbIX TUMOB,
aHanM3npoBaTb, CUCTEMATU3MPOBATL W WHTEPNPETUPOBATH
NHOPMaLMIO Pa3InYHbIX BUAOB 1 hOpM NpeacTaB/ieHuns;
CTPYKTYpPUpPOBaTb MHGOPMALINIO, NPEACTaBNATb €€ B pa3/INYHbIX
opmax, NANICTPUPOBATL rpauyecku;

OLuEeHMBaTb HAAEXHOCTb WHQOpMaUMM MO CaMOCTOSATENbHO
ChopMyNMPOBaHHBLIM KPUTEPUSM.

2) YHuBepcasibHble KOMMYHMKATUBHble [EVICTBUS,
obecrieynBaloT CHOPMUPOBAHHOCTb COLIMAJIbHbIX HaBbIKOB
obyyarLumxcs.

OOweHue:

BOCAPUHUMATb U POPMYNPOBaTb CYyXOEHUS B COOTBETCTBUN C
yCNoBMSMN 1 UensaMyn  obLLeHnsa; $CHO, TOYHO, TPaMOTHO
Bblpa>KaTb CBOK TOYKY 3PEHUSA B YCTHbIX N MUCbMEHHbIX TEKCTaX,
NaBaTb MNOSICHEHMS MO X004y pPeLleHns 3a4avyn, KOMMEHTUPOBATb
NOJSIYYEHHbIN pe3ynbTarT;

B xoge obcyxaeHusa 3adaBaTb BOMPOCbI MO  CyLWeCTBY
obcyxxgaemonm  Tembl, npobnembl,  pellaeMon  3adauw,
BbiCKa3blBaTb WAOEW, HaAUENIEHHble Ha TMOUCK  pPeLleHUns;
COMOCTaBNATb CBOWM  CYXOEHUA C  CY)XAEHUAMU  OPYrux
YY4aCTHUKOB Auanora, OOHapyXuBaTb pa3nmMyme u CxXoACTBO



No3Munin; B KOPPEKTHOM hopme hopMyMpoBaTb pa3HOraacus,
CBOW BO3paXKeHuns;

NpencTaB/iaTb pe3ynbTaTbl PelweHns 3afadun, 3KCnepuMeHTa,
NCCNefoBaHus, MPOEKTa; CaMoOCTOATeNbHO BblbMpaTb GopmaT
BbICTYMJIEHNS C YY4ETOM 3ajay npeseHTauum m ocobeHHocTen
ayouTopun.

CoTpyaAHUYECTBO:

NOHUMATb M WCMNOJIb30BaTb MpeuMMyLlecTBa KOMaHAHOM W
nHomemayanbHom paboTbl nNpu  peleHMn Yy4ebHbix 3anav;
NPUHUMATb LeSib COBMECTHOW [eATeNIbHOCTW, MNJIaHUPOoBaTb
opraHu3aumio coBmecTtHom paboThl, pacnpenensaTb Buabl pabor,
0OroBapuBaTbCs, 00CyXAaTb MNpouecc u pesynbTaT paboTbl;
0606WaTb MHEHUS HECKONBbKNX NOAEN;

y4acTBOBaTb B TrpynmnoBbiXx ¢opmax paboTel (0bcyxaeHus,
0bMeH MHEHUIN, «MO3roBble WTYPMbI» U UHbLIE); BbIMNOJHATL CBOIO
4acTb paboTbl U KOOPAWHMPOBATbL CBOW AEWCTBUA C OPYrumu
YJleHaMM KOMaHQbl; OLeHMBaTb Ka4yeCTBO CBOEro BKJiada B
obwmn  NpoaykKT N0  KpuUTepusaMm,  CHOPMYAUPOBAHHBLIM
y4aCTHMKaMM B3aUMOLENCTBMS.

3) YHuBepcasibHbIE perynaTuBHble AencTBuUA,
obecrie4ynBaloT (HOPMUPOBAHNE CMbIC/IOBbIX YCTAHOBOK U
XU3HEHHbIX HaBbIKOB JINYHOCTMU.

CamoopraHmsauusa:

COCTaBATb MSaH, aAropuTM peLleHns 3adaym, BbibnpaTb
Crnocob pelweHns ¢ y4ETOM UMEIOLLMXCA PECYPCOB U
CobCTBEHHbIX BO3MOXHOCTEN, apryMeHTUpoBaTb U
KOPPEKTUPOBATb BapMaHThbl peLleHnn C y4ETOM HOBOW
NHopMaLmn,

CaMOKOHTpPOJIb:

BJlafleTb HaBblkaMu NO3HaBaTe/IbHOW pedieKCMn Kak 0CO3HaHUA
COBEpLUAeMbIX [OeNCTBMA U  MbICJINTESIbHbIX MPOLLeCccoB, UX
pe3ysibTaToB; B/ladeTb cnocobamu CaMOMpoOBEpPKMN,
CaMOKOHTPO/IA npouecca n pesysbTaTa peLueHuns
MaTeMaTM4eCKon 3a[auu;

npeaBuaeTb TPYOHOCTW, KOTOPble MOryT BO3HUKHYTb TMpwu
peleHnn 3agayn, BHOCUTb KOPPEKTUMBLI B LOeATEeSIbHOCTb Ha
OCHOBE HOBbIX 0OCTOATENLCTB, OAHHbIX, HAaWOEHHbIX OLKNDOOK,
BbISIBJIEHHbIX TPYAHOCTEN;



OLEHMBAaTb COOTBETCTBME pe3yabTaTa LUEAM W  YCIOBUSM,
00bACHATL  MPUYMHBI  OOCTMXKEHMS  WUAM  HEOOCTUXKEHUS
pe3ynbTaToB AeATENbHOCTW, HaX0ANTb OWMNOKY, AaBaTb OLEHKY
NpUobpeTEHHOMY OMbITY.

NMPEOMETHDIE PE3VJIbTATDI
10 KJIACC

OnepupoBaTb NOHATUAMWN: TOYKA, NPsSMas, MJOCKOCTb.

[MPUMEHATb aKCUOMbl CTEPEOMETPUM U CNeacTBUA U3 HUX
Npwn peLleHnn reomeTpn4eckmx 3ama.

OnepupoBaTb NOHATUAMMN: napannesnbHOCTb 7
NepneHanKyasapHOCTb NPSAMbIX U NJIOCKOCTEN.

KnaccuuumpoBaTb B3aMMHOE pPacnosioXeHne MpsMblX W
MNNOCKOCTEWN B MPOCTPAHCTBE.

OnepupoBaTb MNOHATUSAMWU: OBYrPaHHbIA  Yrosa, rpaHu
OBYrpaHHOro yrna, pebpo ABYrpaHHOro yrna; JIMHENHbIN Yros
LBYrPaHHOro yrna; rpagycHaa mepa ABYrpaHHOro yrna.

OnepupoBaTb MOHATUSAMWU: MHOIMOrpaHHUK, BbINYKAbIA W
HEBbIMYK/bIN ~ MHOFOFPaHHWK,  3JIEMEHTbl  MHOrOrpaHHuKa,
NPaBUIbHbLIN MHOIMOrPaHHUK.

Pacno3HaBaTb OCHOBHble BMOb MHOIOrpaHHUKOB
(Mmpamnpa; npmusma, NPSMOYrofbHbIA Napanaenenunen, Kyb).

KnaccmgununpoBaTb MHOMorpaHHMKK, BbibMpas OCHOBaHMA
015 KNaccuumkaumnm (BbinyKable U HEBbIMYKJ/IbIE MHOMOrPaHHUKMK;
NPaBUbHbIE MHOFOFPaHHUKK, MPSMble N HAKJIOHHbIE MPU3MBbI,
napannenenunensl).

OnepupoBaTb MOHATMAMM: CeKyllasa MJOCKOCTb, CeYeHue
MHOIOr paHHNKOB.

OOBACHATL MPUHUUNBLI MOCTPOEHUS CEYEHUW, WCMOJb3YS
MeToL ClefoB.

CTpouUTb CeYeHMS MHOrorpaHHMKOB METOoAOM C/ie[oB,
BbIMOJIHATL  (BbIHOCHbIE) MJIOCKNE YepTexum W3  PUCYHKOB
NPOCTbIX 06 BLEMHbLIX puryp: Bug ceepxy, cboky, CHu3y.

PewaTb 3a4a4M Ha HaxoXOEeHMe reoMeTpuU4eCcKnX BeInNYunH
no obpa3uamMm WA  anroputTMaMm, NPUMEHSAS  U3BECTHbIE
aHaMTNYeCKne  MeTolbl  MNPU  pelleHMn  CTaHOaPTHbIX



MaTeMaTMY4eCKMX 3afay Ha BblYMCJIEHME PACCTOAHUN Mexay
L0BYMS TOYKAMW, OT TOYKM L0 NPSAMON, OT TOYKM A0 MIOCKOCTMU,
MeXOy CKpeLBaLWnMmnCsa NpsaMbiMun.

PewaTb 3a4a4M Ha HaxoXOeHne reoMeTpuyeckmnx BesIMYmH
no o6bpa3uaM WM anropMTMaM, MNPUMEHAS  U3BECTHble
aHa/IMTMYeCKne  MeTodbl  MPU  peleHun  CTaHZaPTHbIX
MaTeMaTM4eCKMX 3afa4y Ha BblHMC/IEHWe YrJoB Mexnay
CKpeLLMBaLWLMMUCA NPAMBIMA, MeXAy MPsSMOM K MJIOCKOCTLIO,
MeXXOy MJIOCKOCTSAMW, ABYrpPaHHbIX YrioB.

Bbiuncnate  06bEMBI 7 nnowanun NOBEPXHOCTEN
MHOrorpaHHUKoOB (npun3sma, nupaMmmnaa) ¢ npuMeHeHnem opmyJi;
BbIYMCNATb COOTHOLUEHMA MeXAy MJowansMn noBepxHOCTEN,
06bEMaMy NoAOOHbLIX MHOMOrPaHHWKOB.

OnepupoBaTb MNOHATUAMU: CUMMETPUSA B MPOCTPAHCTBE;
LEeHTP, 0Cb W MJIOCKOCTb CUMMETPUU; LIeHTP, OCb W MIOCKOCTb
CUMMeTPUN QUrypbl.

N3BnekaTb, npeobpasoBbiBaTb W  UHTEPNPETUPOBaATH
NH(OPMaLM0 O NPOCTPAHCTBEHHbLIX FeOMeTpUYecKnx urypax,
NpencTaBJ/IeHHYI0 Ha YepTexax U pUCyHKax.

[puMeHATbL reoMeTpuyeckme QakTbl 0N  pelleHuns
CTepeoMeTpuyeckmux 3afady, npennosaratowmnx HeCKOJIbKO
LLAroB peLlleHns, eciv yCaoBuUS NpPUMeHeHWUs 3afaHbl B SBHOW
topme.

MpuMeHATb MNpocTenwne nporpaMMHble Cpeactesa W
3/IEKTPOHHO-KOMMYHUKALUMNOHHbIE  CUCTEMbI  MPU  pPeLLeHunn
CTepeoMeTpuYecKnx 3aaav.

MpuBOANTE NPUMeEPbl MaTeEMaTUYECKMUX 3aKOHOMEPHOCTEN B
npupode W >KU3HW, pacno3HaBaTb MPOABJEHWE 3aKOHOB
reoMeTpun B UCKYCCTBE.

MpUMeHATb  MNOJIyYeHHble  3HaHKA Ha NpPaKTUKe:
aHaNM3MpoBaTb peasibHble CUTyauunm U MPUMEHATb U3YyYeHHble
MOHATUA B nNpoLecce TMOWUCKa peleHnsa MaTemMaTuyecku
cchopMynmpoBaHHOW npobnembl, MOOENMPOBATL  pPeasibHble
CUTYyauMn Ha 9A3blke reomMeTpuu, nuccienoBaTb MOCTPOEHHbIe
MOLEeNN C UCMOJIb30BaHNEM FreOMETPUYECKMX MOHATUN N TEOPEM,
annapaTa anrebpsbl; pewaTb NpPakTUYeCKMEe 3adadvn, CBA3aHHbIe
C HAaX0XXAEHNEM reoMeTPUYECKUX BESINYUH.



11 KJIACC

OnepnpoBaTb MOHATUAMMU: UWIMHOPUYECKas MOBEPXHOCTb,
obpasywlime  UMANHOPUYECKON  MOBEPXHOCTW;  UWMAUHAP;
KOHMYeCKas NOBEPXHOCTb, obpasytoLiune KOHNYEeCKOoW
NMOBEPXHOCTU, KOHYC; chepnyecKas noBepxXHOCTb.

Pacno3HaBaTb Tena BpalleHus (UMnmMHApP, KOHYC, cdepa u
Lap).

O6BbACHATL CNOCobbl NONYyYEHNS TEN BPaLLEHNS.

KnaccnguumposaTb B3aMMHOE pacrojlioXXeHune cdepbl U
MNNOCKOCTW.

OnepupoBaTb MOHATUAMU: LWIAPOBOWN CErmMeHT, OCHOBaHMe
CerMeHTa, BbICOTA CEerMeHTa; LWapoBON CJION, OCHOBaHME
LLIAPOBOIro CJ104, BbICOTA LIAPOBOro C104; LWapoBON CEKTOP.

BbluncnaTe O00BEMBI M MOWAAN MNOBEPXHOCTEN Ten
BpaLLleHNs, reoMeTpu4eckmnx Tes C npuMeHeHnemM opmy.

OnepnpoBaTb MNOHATUSAMWU: MHOIOrpPaHHUK, BMWCAHHbLIA B
cepy M ONUCaHHBLIN OKOJI0O Cdepbl; cdepa, BMMCaHHaa B
MHOMOrPaHHUK UKW TeJI0 BPaLLeHus.

Bbluncnatoe COOTHOLLEHMS Mexay niaowagsamm
noBepxHoCcTen N 06 bEMaMM NOAOOHbIX Ten.

N306paxkaTb n3yyYaemble GUrypbl OT PYKU U C NPUMEHEHNEM
NPOCTbIX YHEPTEXHbBIX UHCTPYMEHTOB.

BbINONHATL (BbIHOCHbBIE) MJIOCKME YepTexum N3 PUCYHKOB
NPOCTbIX 00BEMHBIX Uryp: BUA CBEPXY, COOKY, CHU3Y; CTPOUTb
ceyeHunsa Ten BpaLleHus.

3BnekaTb, WHTepnpeTMpoBaTb U npeobpa3oBbIBaTb
NHOPMaLMIO O MPOCTPAHCTBEHHbLIX FEOMETPUYECKNX huUrypax,
NpencTaB/IEHHYIO Ha YepTeXXaxX U PUCyHKax.

OnepunpoBaTb NOHATMEM BEKTOP B MPOCTPAHCTBE.

BbINONHATL OENCTBUS CJIOXKEHUA BEKTOPOB, BbIYUTAHUS
BEKTOPOB N YMHOXEHNS BEKTOPA Ha YMC/0, 0OBACHATL, KaKnmu
cBOMCTBaMm oHM obnanatoT.

MpuMeHaTb NpaBuUIo Napannenenunena.

OnepupoBaTb MOHATUAMU: [OEKAPTOBbl KOOPAWHATbI B
NPOCTPaAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB,
KOOPAWHATbLl BEKTOPa, Yroa Mexnay BeKTOopamu, CKansapHoe



npou3BefeHNne BEKTOPOB, KOJUUIMHeapHble W KOMIMJIaHapHble
BEKTOPbI.

HaxoonTb CymMMy BEKTOPOB W MpOU3BefeHne BeKTOopa Ha
YnCno, yrosn Mexpny BeKTOopamu, CKalspHoe npousseneHue,
packsiagblBaTb BEKTOP MO ABYM HEKOJIIMHEapPHbLIM BEKTOpPaM.

3apaBaTb MJIOCKOCTb YpaBHEHWEM B [LEKapTOBOM CUCTeMe
KOOpAWHAT.

[puMeHaTb reoMeTpu4yeckme akTbl OJ19  pPeLleHuns
cTepeoMeTpuyecknx 3afad, npeanonaraloWmx HeCcKoJIbKo
LLUaroB peLueHns, ecan ycnoBus NMpUMEHeHUsa 3afaHbl B SBHOW
topme.

PewaTb npocTenwmne reomMeTpuyeckne 3afdaydm Ha
NpMMeHeHne BeKTOPHO-KOOPAMHATHOrO MeToaa.

PewaTb 3ajayM Ha [OKa3aTeslbCTBO MaTeMaTU4yeCcKux
OTHOLIEHMA W HaXOXLeHWe reoMeTpu4yecknx BeSINYUH Mo
obpasuam man anropnTMaM, NPUMEHSA U3BECTHbIE MeTOoAbl Mpw
peleHnn CTaHAaPTHbLIX MaTeMaTUYeCKnUX 3agau.

MpUMeHATb NpocTenmne nporpaMMHble  CpeacTea MU
3JIEKTPOHHO-KOMMYHUKALUMWNOHHbIE  CAUCTEMbl  MPU  peLleHnn
CcTepeoMeTpuyeckux 3agau.

MpnBOAUTL NPUMEpPbLlI MaTeEMATUYECKMX 3aKOHOMEPHOCTEN B
NPMpPOLAEe W )KWU3HW, pacrno3HaBaTb MpPOsBJIeHNEe 3aKOHOB
reomMeTpun B UCKYCCTBE.

MpuMeHaTb NonyyYeHHble  3HAHWUA Ha NpaKTUKe:
aHaN3MpoBaTb peasibHble CUTYyauun N NPUMEHATb WU3YYEHHbIe
MOHATMA B MpoLecce nMOWCKa pelleHMs MaTeMaTuyecku
cchopMynmpoBaHHOW npobnembl, MOOENMPOBATL  pPeasibHble
CUTYyaLUUnN Ha fA3blke reoMeTpun, KUCCiefoBaTb MNOCTPOEHHbIe
MOLEeSIN C NCMOJIb30BaHNEM MreOMeTPUYECKMX NMOHATUN N TeopemM,
annapaTa anrebpsbl; pewaTb NpPakTUYeCKUEe 3ada4vn, CBA3aHHbIe
C HaX0XXAEeHNEeM reoMeTpu4ecKmnx BeInymnH.
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1 CTEPEOMETPHI0 https://urok.apkpro.ru/https://resh.edu.ru/https://www.yaklass.ru/,
[paMble 1 NA0CKOCTK B
NpOCTpPaHCTBe. _ .
2 [apaANENbHOCTS 12 1 0 https://resh.edu.ru/https://www.yaklass.ru/
NPAMbIX N NJIOCKOCTEN
[NepneHOMKYNApPHOCTb ) .
3 NPSIMBIX U AAOCKOCT i 12 0 0 https://resh.edu.ru/https://www.yaklass.ru/
4 Yrisl MeX Ay NpAMbIMU 10 1 0 https://resh.edu.ru/https://www.yaklass.ru/
N NJIOCKOCTAMM
5 MHororpaHHuKM 11 1 0 https://urok.apkpro.ru/https://resh.edu.ru/https://www.yaklass.ru/
ObBbEMBI
1 . .
6 MHOFOFPaHHWKOB 9 0 https://resh.edu.ru/https://www.yaklass.ru/
7 foBTOpeHue: cedenus, 4 1 0 https://resh.edu.ru/https://www.yaklass.ru/
PaCCTOSAHUA U YT bl
OBLUEE KOJINYECTBO YACOB 68 5 0
MO NPOrPAMME



https://urok.apkpro.ru/https://resh.edu.ru/https://www.yaklass.ru/
https://resh.edu.ru/https://www.yaklass.ru/
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11 KJIACC

KonuyecrtBo 4yacos

KoH | MNpa
No | Haumenosanue TPO | KTMY 35, ekTpoHHbIE (LM poBbIE) 06pa3oBaTenbHbie
n/n pa3anesnos u TeM Bcer| 5nbH | ecKu
pecypchbl
nporpamMmel o ble e
pab | pab
OTbl | OThbI
Tena BpaweHua 12 0 0 https://urok.apkpro.ru/https://resh.edu.ru/https://www.yaklass.ru/
ObbéMmbl TEN 5 1 0 https://resh.edu.ru/https://www.yaklass.ru/
BekTopbl 1
KOOPANHaThLI B 10 1 0 https://resh.edu.ru/https://www.yaklass.ru/
NPOCTPaHCTBE
lNoBTOpEHMe,
obobLieHume, . . .
CHCTeMaT3aUNS 7 1 0 https://urok.apkpro.ru/https://resh.edu.ru/https://www.yaklass.ru/
3HaHWUN
OBLLEE KOJIMYECTBO 34 3 0

YACOB 10 NPOIrPAMME



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




NOYPOYHOE NNAHUPOBAHME

10 KJIACC
KonunuyecrtBO
Yyacos g
ou M| T
TP pa| a
onl KT n
Ne Tema ypoka Be| bul M 3| dnekTpoHHble uudpoBbie oOpa3oBaTesibHbIE
n/n ec| Y| pecypchbl
er | bl
Knl 4
o e e e
2 pal
To 6o ™
Tbl| A
bl
OCHOBHbI€ MOHATUSA
CTepeoMeTpun: To4Ka,
npsiMas, nJaocKoCTb,
NPOCTPaHCTBO. lNpaBuna
E;gSEi;K)iHMM;gSa)KeHMﬂ 1 0 0 https://urok.apkpro.ru/https://www.yaklass.ru/https://resh.edu.ru/,
NJI0CKOCTEN,
napanfiesibHbIX MPAMbIX
(oTpe3koB), cepeanHbl
oTpeska
MoHATUSA:
nepecekaroLimecs
NJIOCKOCTN, 1 0 0 https://www.yaklass.ru/https://resh.edu.ru/
nepecekatoLinecs npsmas
N NJOCKOCTb



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

MNoHaTnA:
nepecekaroLimecs
NMJIOCKOCTMN,
nepecekarwouimecs npsmas
N NOCKOCTb

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

3HAKOMCTBO C
MHOIOrpaHHUKaMu,
n3obpaxeHune
MHOIOrPaHHNKOB Ha
PUCYHKaX, Ha
NPOEKLMOHHbIX YepTexax

https://urok.apkpro.ru/https://www.vaklass.ru/https://resh.edu.ru/,

HavanbHble cBeAEeHNS O
Kybe n nupamunge, nx
Pa3BEPTKM 1 MOLENN.
CeyeHns
MHOrOrpaHHNKOB

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

HavanbHble cBegeHNs 0
Kybe n nupamuge, nx
Pa3BEPTKM N MOOENN.
CeyveHnuns
MHOIOrpaHHNKOB

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

MoHsTMe 06
aKCMOMATUNYECKOM
NOCTPOEHNN
CTEPEOMETPUN: aKCMOMb
CTEpeoMeTpUn n
cneacTBuUs U3 HUX

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

MoHaTMe 06
aKCUOMAaTNYEeCKOM
NOCTPOEHUM

https://urok.apkpro.ru/https://www.vaklass.ru/https://resh.edu.ru/,



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

CTepeoMETPUN: aKCNOMBbI
cTepeoMeTpun n
cnegcTeng N3 HMAX

MoHsTMe 06
aKCMOMATUNYECKOM
NOCTPOEHNM
CTEpPEeoOMeTPUN: aKCMOMbI
CTEpeoMeTpUn n
cneacTBUs 13 HNX

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

10

MoHsATNE 06
aKCMOMATUNYECKOM
NOCTPOEHUM
CTEpPeoMeTPUN: akCMOMbI
CTepeoMeTpun un
CNencTBUSA U3 HUX

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

11

B3anMHoe pacnonoxeHue
NPAMbIX B MPOCTPaHCTBE:
nepecekatwLiunecs,
napansiesibHble n
CKpeLumBatoLmecs
npsmMble

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

12

MapannenbHOCTb NPAMbIX
N NIOCKOCTEN B
NPOCTPaHCTBE:
napanfesibHble NpsiMble B
NPOCTPaHCTBE;
napannenbHoOCTb TPEX
NPSMbIX

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

13

MapannenbHOCTb NPAMbIX
1 NJOCKOCTEeNn B
NPOCTPaHCTBE:

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



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

MapannenbHoCTb NPsiMON
1 NJOCKOCTY

14

Yrnabl €
COHanpaBJIeHHbIMN
CTOpPOHaMU

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

15

Yron mexay npsmMbiMu B
MNPOCTPAHCTBE

https://urok.apkpro.ru/https://www.vaklass.ru/https://resh.edu.ru/,

16

Yron mexay npsmMbiMu B
MNPOCTPAHCTBE

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

17

MNapannenbHOCTb
NJIOCKOCTEN:
napannesibHble
NJOCKOCTHN

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

18

CBOWNCTBa NapannenbHbixX
niaockocTen

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

19

MpocTenwne
NPOCTPAHCTBEHHbIE
burypbl Ha NJOCKOCTHU:
TeTpasap, Kyb,
napannenenunen

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

20

MocTpoeHne cevyeHunn

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

21

MoCcTpoeHNe cevyeHui

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

22

KoHTposbHasa paboTta no
Teme "Tpamble 1
MJ0OCKOCTU B
NPOCTPaHCTBE.
MapannenbHOCTb NPSAMbIX
1 nnockocTen"

https://urok.apkpro.ru/https://www.vaklass.ru/https://resh.edu.ru/,

23

MepneHanKynsapHOCTb

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



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

MPSIMON U MNNOCKOCTHU:
neprneHanKynsapHble

npsaMbi€ B NMPOCTPaHCTBE

24

MNpaMble napanfienbHble U

neprneHanKynsapHble K
MJIOCKOCTM

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

25

MNpaMble napanfienbHble u

nepneHankKyndapHbie K
MJIOCKOCTWU

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

26

Mpu3Hak
neprneHaAnKynsapHoOCTH
NPSIMON N NNOCKOCTY

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

27

MNpun3Hak
neprneHaAnKynsapHoOCTH
NPSIMON N NNOCKOCTY

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

28

Teopema 0 NpsiMon
neprneHanKynspHon
MNJOCKOCTU

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

29

Teopema 0 NpsiMon
neprneHanKynspHon
MNJOCKOCTU

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

30

Teopema 0 NpsiMon
neprneHanKynspHon
MNJIOCKOCTU

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

31

MepneHanKynap un

HaKJ/1IOHHbIE: PaCCTOAHNE
OT TOYKW OO0 MJIOCKOCTMH,

paccTosiHMe OT NPSAMON
[,0 NJI0CKOCTYU

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



https://www.yaklass.ru/https://resh.edu.ru/
https://www.yaklass.ru/https://resh.edu.ru/
https://www.yaklass.ru/https://resh.edu.ru/
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32

MepneHanKynsp un
HaKJIOHHbIE: PacCTOAHNE
OT TOYKM [0 MJIOCKOCTH,
pacCcTosiHMe OT NPSAMOMN
[0 NJI0CKOCTYU

https://urok.apkpro.ru/https://www.yaklass.ru/https://resh.edu.ru/,

33

MNepneHanKynap u
HaKJIOHHbIE: pacCcToaHNe
OT TOYKW [0 NIOCKOCTH,
paccTosiHMe OT NPSAMOMN
[0 MJIOCKOCTH

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

34

MepneHanKynsap un
HaKJIOHHbIE: PacCTOAHNEe
OT TOYKM L0 NMAOCKOCTH,
paccTosiHMe OT NPSAMON
[0 NJI0CKOCTYU

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

35

Yrnbl B NPOCTPaHCTBE:
Yyron mexay npsMomn u
NJ0CKOCTbIO

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

36

[BYyrpaHHbIN yro,
NNHENHbIN yron
LBYrPaHHOro yrsa

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

37

[BYrpaHHbIN yro,
NNHENHbIN yron
LBYrPaHHOro yrsa

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

38

MepneHanKynsipHOCTb
MJIOCKOCTEN: Npu3Hak
nepneHanKynsspHoOCTH
[BYX MJIOCKOCTEN

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

39

MepneHanKynsapHOCTb
MNOCKOCTEN: NPU3HAK

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



https://urok.apkpro.ru/https://www.yaklass.ru/https://resh.edu.ru/
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neprneHanKyasapHOCTH
ABYX MNIOCKOCTEN

40

[NepneHOMKYNApPHOCTb
MJI0CKOCTEN: Mpu3Hak
nepneHAnKynapHOCTH
[BYX NJIOCKOCTEN

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

41

TeopemMa 0 Tpéx
nepneHanKynapax

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

42

Teopema 0 Tpéx
nepneHankynspax

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

43

TeopemMa 0 Tpéx
nepneHankynspax

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

44

KoHTposibHasa paboTta no
TemMaMm
“lMepneHQNKyNApPHOCTb
NPSAMbIX U NAOCKOCTEN" 1
"Yrnel mexxay npsMbiMA 1
NA0CKOCTAMN"

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

45

[NoHATMe MHOrorpaHHuKa,
OCHOBHbIE 3/1IeMEHThI
MHOrOrpaHH1Ka,
BbIMYKJIble N HEeBbIMYKJible
MHOTOrPaHHNKNY;
pa3BEpTKa
MHOIOrpaHHUKa

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

46

[pu3ma: n-yronbHas
npu3sMa; rpaHu un
OCHOBaAHWA NPU3MbI;
npsMas u HakNoHHas
npu3Mbl; 6OKOBas u

https://urok.apkpro.ru/https://www.vaklass.ru/https://resh.edu.ru/,



https://www.yaklass.ru/https://resh.edu.ru/
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NoJ/iHaaA NOBEPXHOCTb
NPU3Mbl

47

MNapannenenuneg,
NPSAMOYT0/bHbIN
napannenenuneg n ero
CBOWCTBA

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

48

Mupamuaa: n-yronbHas
nnpaMnaa, rpaHn un
OCHOBaHWe NpaMnasbl;
6oKoBas 1 NOJIHAA
NMOBEPXHOCTb NUPaMUAbI;
npaBuibHasa N yce4éHHas
nnpaMmmaa

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

49

lNpaBuibHblE
MHOIOrPaHHUKN: NOHATNE
NnpaBuJIbHOr O
MHOIOrPaHHNKa;
npaBuJibHasa Nnpu3mMa u
npasuJibHaa NUPamMnaa;
npaBuJibHasa TpeyroJsibHas
nnupamMmuaa v NpaBusibHbIN
TeTpasap; Kyb

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

50

lpencTaBneHne o
npaBUJIbHbIX
MHOrOrpaHHUKax:
OKTasAap, SoL4eKasap v
NKOCa3ap.

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

51

CummeTpua B
NPOCTPaHCTBE:
cMMMeTpus
OTHOCUTE/IbHO TOYKM,

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



https://www.yaklass.ru/https://resh.edu.ru/
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I'IpﬂMOI7I, MJIOCKOCTMN.
DNeMeHTbl CMMMeTpPUn B
nMpamMmunaax,
napannenennnenax,
npaBUJIbHbIX
MHOIorpaHHMKax

52

Bbl4yncneHume 3nemMeHToB
MHOIOrpaHHNKOB: pébpa,
AnaroHanu, yrinbl

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

53

Mnowanb 6okoBoOw
MOBEPXHOCTW 1 MOJHON
MOBEPXHOCTMW NPAMOW
NpW3Mbl, NAOLLaAb
OCHOBaHWin, Teopema o
H6okoBOW NOBEPXHOCTY
NPAMON NPU3MbI

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

54

Mnowanb 6okoBoOW
MOBEPXHOCTM U
MOBEPXHOCTM
NpaBUILHON NUPaMnAbl,
Teopema o niowanu
B6okoBOWN NOBEPXHOCTY
YyCEYEHHOM NnupamMnibl

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

55

KoHTposbHasa paboTta no
Teme "MHororpaHHuKN"

|

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

56

MoHATMe 00 0bBbEME

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

57

O6BbEM Nupammasbl

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

58

O6BbEM Nupammasbl

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

59

O6BbEM Nupammasbl

R R

|l oo|o| ¥

|l oo|lo| O

https://www.yaklass.ru/https://resh.edu.ru/
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60

O6BbEM Nupammasbl

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

61

O6BEM Npu3msl

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

62

O6BEM NPU3MBbI

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

63

O6BEM Npu3msl

R PR

o|o|lOo|O

o|o|lOo|Oo

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

64

KoHTposbHasa paboTta no
Teme "ObbéMmbl
MHOrOrpaHHMKOB"

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

65

MNoBTopeHne, 0b60bLieHne
cucTeMaTu3aums 3HaHUMN.
MocTpoeHne cevyeHnn B
MHOrOrpaHHuKe

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

66

MNoBTopeHne, 060bLieHne
cucteMaTumsauns 3HaHUN.
Bbl4ncneHne paccToaHUR:
MeXxAay OBYMS TOYKaMMu,
OT TOYKM OO NpsIMOM, OT
TOYKW 00 MJIOCKOCTH,
Mexay
CKpeLLnBaLwmMncs
NPSMbIMU

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

67

IToroBasa KOHTpOJIbHasA
paboTa

https://urok.apkpro.ru/https://www.yaklass.ru/https://resh.edu.ru/,

68

MNoBTopeHne, 060bLieHne
cucTeMaTm3aums 3HaHUN.,
BblyncneHwne yrnos:
Mexay
CKpeLLnBawmMncs
NPSMbIMUK, MEXAY MPAMON
N NJOCKOCTbIO,

https://www.yaklass.ru/https://resh.edu.ru/
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ABYrPaHHbIX YrfioB, YrfioB
MEXAY MJIOCKOCTAMM

OBLLUEE KOJINYECTBO HYACOB
MO NPOIrPAMME

68




11 KJIACC

KonunuyecrtBO n
YacoB a
T
Ko| MNp a
HT | aK |
Ne PO TM | 3| 3nekTpoHHble undpoBbie o6pasoBaTenbHbie
n/n TeMa ypoka Bc | b | ue y| pecypcei
Hbl| CK
ero 4
e we | o
pa| pa| .
60| 60|
Thl| Thbl| g
Cepa 1 wap: UeHTp,
1 paanyc, AnaMeTp, 1 0 0 https://www.yaklass.ru/https://resh.edu.ru/
naowanb NOBEPXHOCTK
chepsbl
B3avmMHoe
pacrnonoXxeHune cgepbl
N NJIOCKOCTY; _ .
2 KacaTenbhas 1 0 0 https://www.yaklass.ru/https://resh.edu.ru/
MNOCKOCTb K Cpepe;
naowanb cepsbl
N306parkeHne cdepsl,
3 LUapa Ha NA0CKOCTMW. 1 0 0 https://urok.apkpro.ru/https://www.yaklass.ru/https://resh.edu.ru/
CeyeHus Wwapa
LUnnnHppunyeckas
MOBEPXHOCTb, 1 _ ,
4 o6pasyloLme 0 0 https://www.yaklass.ru/https://resh.edu.ru/
LUAMHOPUYECKON



https://www.yaklass.ru/https://resh.edu.ru/
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MOBEPXHOCTW, OCb
LIJTMHAPUYECKOW
MOBEPXHOCTW

LUnnnHap: ocHoBaHUS ©
H6okoBas MOBEPXHOCTb,
obpa3sytowas n ochb;
naowanb 60KoBOW ”
MNOJIHOWM NMOBEPXHOCTW

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

306paxkeHne
LUANHAPA Ha
MJ0CKOCTU. Pa3BépTKa
uunmHapa. CeyeHuns
LUAnNHApa
(mnockocThblo,
napanfiefsbHON nan
nepneHanKynspHom
OCW LUnanHapa)

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

KoHn4yeckas
MOBEPXHOCTb,
obpa3zytouimne
KOHMYeCKom
MOBEPXHOCTW, OCb U
BepLUMHA KOHMYECKON
MOBEPXHOCTM

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

KoHycC: ocHOBaHue u
BepLUMHA,
obpasytowas 1 ocb;
nnowanb 60KoBOW U
MOJIHON NOBEPXHOCTH

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

N306pakeHne KoHyca
Ha MIOCKOCTH.

https://urok.apkpro.ru/https://www.vaklass.ru/https://resh.edu.ru/,
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Pa3BépTKa KOHyca.
CeyeHuns KOHycCa
(mnockocTbio,
napasnnesibHown
OCHOBaHWUIo, U
MJOCKOCTbIO,
NpoxoasLen yepes
BEPLUMHY)

10

KombuHaumsa ten
BpaLLEeHns n
MHOIrOr paHHNKOB

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

11

MHOrorpaHHuKk,
OMUCaHHbIN 0KOJIO
cthepsbl; cepa,
BMMCaHHas B
MHOFOrpaHHWK Nan B
TesI0 BpalleHns

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

12

MNoHATMe 06 0bbEMe.
OCHOBHbIe CBOICTBA
obbEéMoB Ten

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

13

O6BbEM umnnHapa,
KOHYCa

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

14

O61bEM wWapa u
naowanb cepsbl

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

15

MNopnobHble Tena B
NPOCTPaHCTBE.
CoOTHOLLEHMA Mexay
naowagsaMm
NOBEPXHOCTEN,
06BbEMaMM Nofo0OHbIX

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

16

KoHTponbHasa paboTa
no temam "Tena
BpaLleHnsa" n "Obbemsl
Ten"

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

17

BekTop Ha nsiockoCcTu
N B NPOCTPaHCTBE

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

18

YCeYEHHbIN KOHYC:
obpa3zyioLine n
BbICOT@; OCHOBaHMA U
60KOBas MOBEPXHOCTb

https://urok.apkpro.ru/https://www.vaklass.ru/https://resh.edu.ru/,

19

CnoxxeHue un
BblYTaHNE BEKTOPOB

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

20

YMHOXeHune BeKTopa
Ha 4Y1CJ10

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

21

Pa3no)xeHne BekTOpa
Nno Tpem
HEKOMMMJIaHapPHbIM
BeKTopaM. lpaBunno
Napannenenunena

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

22

PelwwieHne 3agay,
CBSI3aHHbIX C
NPUMEHEHMNEM MpPaBUN
LENCTBUI C BEKTOPaMu

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

23

MNpamMoyrosbHas
cucTeMa KoopAuHaT B
MPOCTPaHCTBeE.
KoopAnHaThl BEKTOpPaA.
MpocTenwune 3agadn B
KoopAMHaTax

https://www.yaklass.ru/https://resh.edu.ru/
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24

Yron mexay
BEKTOpaMu.
CkansipHoe
npounsseneHune
BEKTOPOB

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

25

BbluncneHwne yrnos
Mexay npaMbiMu 1
NJOCKOCTAMMN

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

26

KoopanHaTHO-
BEKTOPHbIN MeToL npwu
peLleHnm
reoMeTpuY4ecKmx
3a4au

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

27

KoHTponbHasa paboTa
no Teme "BekTopbl 1
KOOPAMHaThLI B
npocTpaHcTee"

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

28

lNoBTOpEHME,
obobLeHre un
cucTeMaTtmsaums
3HaHUN. OCHOBHbIE
urypsl, pakTbl,
TeopeMmsbl Kypca
NAaHVMETPUN

https://urok.apkpro.ru/https://www.vaklass.ru/https://resh.edu.ru/,
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29

lNoBTOpPEHME,
obobuieHne n
cucTeMaTtm3aums
3HaHMN. OCHOBHbIE
urypsl, QakThl,
TeopeMbl Kypca
nJaHUMeTpumn

https://urok.apkpro.ru/https://www.yaklass.ru/https://resh.edu.ru/,

30

lNoBTOpPEHME,
obobuieHne n
cucTeMaTmsaums
3HaHWN. 3a4a4u
NJaHUMETPUN 1
MeTOAbl UX peLleHmns

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

31

lNoBTOpEHME,
obobueHne n
cncTemMaTmsayms
3HAHWW. 3a4a4u
NNaHUMETPUN U
MeTOAbl UX peLleHmns

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

32

lNoBTOpEHME,
obobLeHne un
cucTeMaTtm3aumsa
3HaHWN. OCHOBHbIE
urypsl, akTbl,
TeopeMmsbl Kypca
cTepeomMeTpun

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

33

NTorosas
KOHTpOJIbHas paboTa

https://urok.apkpro.ru/https://www.vaklass.ru/https://resh.edu.ru/,

34

lNoBTOpEHME,
obobuieHne n

https://www.yaklass.ru/https://resh.edu.ru/
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cucTemMaTusaumsa
3HaHUN

OBLLUEE KOJINYECTBO HYACOB
MO NPOIrPAMME

34







YYHEBHO-METOAOMNYECKOE OBECINEYEHME
OBPA3OBATEJIbHOIO NPOLLECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI O)NiA
YYEHUKA

* MaTemaTuka: anrebpa n Havyasna MaTeEMaTUY4ECKOrO
aHanusa, reomeTpusa. N'eometpus, 10-11 knaccol/ AtaHacaH J1.C.,
byTty3oB B.®., Kagomues C.b. n apyrue, AKunoHepHoe

obwecTtBo «M3gaTenbcTBO «[lpocBeLLeHne»

C.M. CaaksH, B.®. byTy308. lNoypo4Hble pa3paboTku

METOOWYECKUWUE MATEPUANDbI AN YYUTENA

C.M. CaaksH, B.®. byTy30B. [Toypo4Hble pa3paboTku
MaTeMmaTunKka: anrebpa n Havyana MaTeMaTM4YeCKOr0 aHann3a,
reomeTpus. N'eomeTtpus :10—11-e knaccol : 6a30BbIN U
yry6nEHHbIN YPOBHU : METOAMYECKME PeKOMEHAALNN K
y4ebHuky J1. C. ATaHacsHa, B. @. byTy3osa, C. b. KagomueBa u
np. — Mocksa : lpocBelteHune, 2023. — 38 c.
MaTeMaTumKa : anrebpa 1 Ha4ana MaTeMaTU4ECKOro aHain3a,
reomeTpus. FeomeTtpus. YrnybnéHubin yposeHs : 10 kKnacc :
mMeTogmnyeckoe nocobue / E. B. byuko, A. I'. Mep3nsk, B. b.
MonoHckuin, M. C. dkup. — M. : BeHTaHa-Ipad, 2020. — 83 c. :

nn. — (Poccumnckum y4ebHmk).



[eomeTpusa. Metoomyeckme pekomeHgaunm. 10—11 knacchl :
Mocobue gna yuyntenen obuweobpasosaT. opraHmnsauun /[A. 1.
AnekcaHpgpos, A. J1. BepHep, B. W. Pbixuk, J1. M. EBCTatpbeBal.
— M. : lNpoceeweHune, 2017 — 144 c.: nn.

TpyxuH A. B. 06 ncnonb3oBaHnmn BUPTYyabHbIX abopaTopuii B
obpazoBaHum /A. B. TpyxuH // OTKpbITOE U ANCTAHLMOHHOE
obpa3zoBaHue. - 2002 - Ne 4 (8).

Bubnkos I1., Ko3epeHko K., ManaxoB A. Ypoku reomeTpun B
nnuee «BTOPASA LLUKOJIA» /| MaTemaTuka (MUHMO). - 2020 - Ne

6 - C. 4-9.

LUNPPOBbIE OBPA30OBATEJIbHbIE PECYPCbI U
PECYPCbl CETU MHTEPHET

https://urok.apkpro.ru/
Math.ru - [9nekTpoHHbIN pecypc]. - URL: https://math.ru (naTta
obpatluenmns: 23.06.2023).
BupTyanbHble nabopaTopHble M NpakTnyeckne paboTbl Ha
yrny6i1eHHOM YpOBHE OCHOBHOrO obuiero obpa3oBaHus. -
OIrBHY «HCTUTYT cTpaTernn pas3sutns obpasoBaHus». -

[3nekTpoHHbIN pecypc]. - URL: https://content.edsoo.ru/lab/



(naTa obpalueHmns: 23.06.2023).

BupTyanbHble nabopaTopHble M NpakTnyeckne paboTbl Ha
yrny6neHHOM ypoBHe cpeaHero obuero obpasosaHns. - PrEHY
«MHCTUTYT CcTpaTerumn passutma obpasoBaHns». -
[3nekTpoHHbIN pecypc]. - URL: https://content.edsoo.ru/lab/
(naTa obpalueHmns: 23.06.2023).

MopTan «EanHoe cogepxaHue obuiero obpasoBaHus». -
[9nekTpoHHbIN pecypc]. - URL: https://edsoo.ru/ (OaTa
obpaweHuns: 23.06.2023).

NHopMaLMOHHO-NONCKOBAsA CMCTEMA «3ada4vn No reoMeTpumn».
- [9nekTpoHHbIN pecypc]. - URL:
https://zadachi.mccme.ru/2012/local.html (gaTa obpalieHuns:
23.06.2023).

MeToan4eckume Kencol No MmatemaTuke. - ®rHY «MHCTUTYT
cTpaTeruun passuTusa obpasoBaHmsa». -
https://content.edsoo.ru/case/subject/6/ (naTa obpaweHuns:
23.06.2023).

Obpa3oBaTenbHbIN LEHTP «Cnpnyc». - [NeKTPOHHLIN pecypc].
- URL: https://sochisirius.ru/ (nata obpawieHmsa: 23.06.2023).
ObyuyatoLlas oHNanH-CUCTEMa N0 MaTeMaTUKe

«01MaTemaTunka». - [9n1eKTpoHHbIN pecypc]. - URL:



https://01lmath.com/ (nata obpalieHns: 23.06.2023).
Poccninckas aneKTpoHHasa WKosa. - [9N1eKTPOHHbIN pecypc]. -
URL: https://resh.edu.ru/ (naTa obpawieHmnsa: 23.06.2023).
CemuHapbl «MeToanYeckasa nogaepxka yuntenen
MaTeMaTUKN NPU BBEOEHUM N peann3aumm 0oHoBAeHHbIX IOC
000 n COO». - ®I'BHY «MCPO PAO» - [3N1eKTPOHHbIN pecypc]. -
URL:
https://edsoo.ru/Metodicheskaya podderzhka uchitelej matema
tiki_pri_vvedenii _i_realizacii_obnovlennogo FGOS_000.htm

(naTa obpalueHmns: 23.06.2023).






