KocTunHa

MapuHa ;

Mwuxannos:
Ha

MHUHUCTEPCTBO NPOCBELIEHUS POCCUNCKOM ®EJEPALIMA
Komurer 00pa3oBaHusi, HAYKH U M0JIOAE:KHOI mouTUKN Bosrorpaackoii odjacTu
AavMuHucTpanus JIECHHHCKOro MyHHIIMNIAJIBLHOTO pailoHa Boarorpaackoii o6;1actu
MKOY "Jlenunckasa COLI Nel"

PACCMOTPEHO COI'TACOBAHO YTBEPXJEHO

MO yuuTteneil ecTecTBeHHO- Ilegarornyeckuii coBer Jupextop MKOVY "JICOIII Nel"
Hay4HOT0 00pa3oBaHus U
MaTeMaTHYECKUX HayK

IIpencenarens negaroruueckoro Koctuna M.M.
coBeta: Koctnna M.M. [Tpukaz Ne91
Pykosoaurens MO: I'onuap E.M ITpoTtokou Nel or «31» 08 23r.
ITpoTokoi Nel ot «30» 08 23r.
ot «29» 08 23r.
PABOYAS ITPOI'PAMMA

(ID 3500788)

yueOHoro npeagmera «l'eomerpus. Yriay0JeHHbIN yPOBEHb)
st obyyaromuxces 10 — 11 kiaccoB

r. Jleuunck 2023



INOACHUTEJIBHASA 3AIINCKA

['eomerpus sBIsETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh U3Y4EHUS AUCHUIUINH €CTECTBEHHO-HAyYHOU
HAIpPaBJIEHHOCTH U IPEIMETOB I'yMaHUTAapHOro LuUKJa. [I0CKOIBKY JIOTMUECKOE MBILUICHUE,
dopmupyeMoe IpH M3Y4EHUH OOYyYarOIIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0KAa3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTb U ONPOBEPraTh TI'MIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTECTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MUYECKUX
3aja4.

Ilens ocBoeHus mporpaMmsel yueOHOro kypca «I'eomerpusi» Ha yrilyOJIEHHOM ypOBHE —
pasBUTHE WHIMBHIYaTbHBIX CIIOCOOHOCTEH OOy4aromuXCs NpPU H3YYCHHH TE€OMETPHH, Kak
CoCTaBJIAIOLIEH IpeaMeTHON oOnactu «MaremaTuka W MHQOpPMaTHKa» 4Yepe3 obecredyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
JecTBUM, crielu(UYHBIX I€OMETPUHM, U HEOOXOAMMBIX [UIf YCIEUIHOIO MpOo(eCcCHOHAIBLHOIO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMATHUKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca Fr€OMETPUN Ha YTiayOJIEHHOM YPOBHE, pPaCIIUPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

pacuiMpeHue IpeJCTaBIeHUs O TEeOMETPUM KaK 4YacTH MHPOBOM KYyJIbTYpbl U
(dopMHUpOBaHKE OCO3HAHHUS B3aUMOCBS3M T'€OMETPUH C OKPYKAIOLIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHbIX (UIypax Kak O BaKHEHIIHUX
MaTeMaTUYeCKUX MOJENAX, IIO3BOJISIIOIIMX OMNMCHIBaTh W H3ydaTh pa3Hble  SIBJICHUS
OKpY’KaloIIero MHpa, 3HaHUE NOHATHIHOrO anmapara no pasaeny «CrepeoMeTpus» yuyeOHOro
Kypca reOMeTpHH;

dbopMHpoBaHHE YMEHMsI BJIaIeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd W yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOJAUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 3a/ay;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKaxX, MOJAENAX M B PEaJbHOM MHpE
MHOT'OTPaHHMKH U Te€Ja BPAllEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopMupoBanue NOHMMaHUS  BO3MOXKHOCTHU aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTHYeCKUX TeopHuil, (GopMupoBaHHE MOHUMAHHUS POJIU AKCHOMATHKH TPU MPOBEICHUU
pacCyXIeHHUI;

dopMHpoBaHHE YMEHMs BIaJe€Th METOJAMH JI0Ka3aTeIbCTB U AJTOPUTMOB pEIlEHHS,
YMEHMSI MX TPUMEHATh, MPOBOJUTH JIOKa3aTelIbHBIE PACCY)KIEHUS B XOJAE pEeIlIeHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKUM CoJlep’KaHueM, (OpMHpPOBAHUE
NpEJCTaBICHUsT O HEOOXOJUMOCTH JIOKa3aTe€IbCTB MpPU OOOCHOBAaHMHM MaTEMaTHUYECKHUX
YTBEPKACHUM U POJIM aKCUOMATUKHU B IIPOBEJEHUM I€AYKTUBHBIX PACCYXICHU;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIJIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
00y4aromuxcsi, MO3HABATEIIbHOM aKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHHMH, KPUTUYHOCTHU
MBIIUIEHUS], UHTEpEca K U3Y4EHUIO T€OMETPUH;

dopmupoBaHrue (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHS
pacro3HaBaTh TMPOSIBICHHUS T€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIUSIX W MPU M3YUYEHUHU APYIHX y4eOHBIX MPEIMETOB, NMPOSBICHUS
3aBHCHUMOCTEM M 3aKOHOMEpPHOCTEW, MOJEIMPOBAHUS pEaNbHbIX CUTYyallui, HCCIIEeIOBaHUS
IIOCTPOEHHBIX MOJIEJIEN, NHTEPIPETALIH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU COZIEpKATETIbHBIMU JIMHUSIMU ydyeOHoro kypca «l'eomerpusi» B 10-11
Kjaccax ABisAOTCs: «[IpsMBle M IUIOCKOCTH B NPOCTPaHCTBE», «MHororpanHukm», «Tena
BpallleHus», «BEKTOpbI M KOOPAWHATHI B TPOCTPAHCTBEY, «J/BHKEHNS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO tpeOoBaHME «yMETh ONEPUPOBATH MOHATHAMM,
pEeBaHTHBIMHU T€OMETPHUH Ha yriiyOnEéHHOM ypoBHE o0ydeHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIepKATENbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHPOBAHUE JIOTMYECKHX YMEHUH



pacripenensieTcsi He TOJBKO 10 COJACpXKATEIbHBIM JIMHUSAM, HO W 1O TrojaM OOy4YeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3yslbTaTaM OCBOEHUS
@DenepanbHOil pabodel MporpamMMbl, pacipeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpHUPOBaHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIHUAIBHBIM BOIpOcaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABbIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIMATENIbHO, C COOJIIOJIEHUEM MpUHIUIA
PEEMCTBEHHOCTH, a HOBBIC 3HAaHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
MpeJICTaBICHUI O00yJarouxcs, pacmupss u yrayosss e€, obpa3ys mpoyHble MHOXXECTBEHHBIE
CBSI3H.

[Tepexon kK U3y4EHHUIO TE€OMETPUH Ha YII1yOJIEHHOM YPOBHE MO3BOJISIET:

co3nath ycnoBuA ansd  guddepeHnranuu  oO0yueHHs, MOCTPOCHHS WHIUBUAYATbHBIX
o0pa3oBaTeNbHbIX HporpammMm, O0OeclneyuTh yYriayOn€HHOE M3yYeHHUE TEOMETPUHM  Kak
COCTaBIIAIONIECH yueOHOTO penMeTa «MaremaTrukay;,

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJODKEHUIO U3yYyeHUs MaTeMaTUKHU ¢ YYETOM BbIOOpa
Oynymieit npodeccuu, obecriednBas MPEEMCTBEHHOCTh MEXAY OOmUM U MpodecCHOHATBHBIM
o0pazoBaHHEM.

Ha wusyuenune yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBoautcsa 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeJeIno).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemuBaOmuxcs npsaMbIX. [lapannensHOCTh IPSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIE IPSMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
OpsMBIX, NApaUIEJbHOCTh NPSAMOM M IIOCKOCTH. IlapamiensHoe W LEHTpaslbHOE
NPOEKTHpPOBaHUE, n3oopakenue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIIbHOTO MTPOSKTUPOBAHHUS.
N300pakenue ¢puryp B napamuiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXIYy NPSAMBIMH B IPOCTpaHCTBE. llapaienbHOCTh IJIIOCKOCTEN: NapajljielbHbIe IUIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiimme npocTpaHCTBEHHbIE (PUIYPBI Ha IIOCKOCTH:
TETpa’ap, NapaJUIeNIeUIIE], TIOCTPOECHNE CEYEHU .

[lepieHOUKYIAPHOCTS TPAMOM M IUIOCKOCTU: MEPHEHAMKYJISAPHBIE TpPsAMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapajuleIbHbIE M INEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEPHEHAUKYJISIPHON
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 MJIOCKOCTH, MPOEKIUs (PUryphl Ha IIIOCKOCTb.
[TepieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTiIpl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOWHCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3ma: nN-yronapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSMOYTOJIBHBIA MapajulesIeNiNe]l W ero cBoWcrBa. Kparyaillime nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. I[IpoctpancTBenHas teopema Iludaropa. IMupamuma: n-
yroJibHas MUpaMuja, IpaBUibHas U yced€HHas nupaMubl. CBoiicTBa péOep U OOKOBBIX I'paHel
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUJIbHAs
NUpaMuJia, MpaBUiIbHASL TPEYTOJIbHAS MUPaMKJIa U MPaBUIIbHBIN TeTpadap, KyO. Ilpencrasnenue
0 MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’p, NOAEKAdAP U UKOCADIP.

Brruucnenue »eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribl. [lmomans 00koBoM
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHHM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABHIBHBIX MHOTOI'PAaHHHKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpHUS MapajlieNeNuena, CUMMETpUs
MIPaBUJIBHBIX MTPU3M, CHMMETPHUS PABUIIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHBIE W IIPOTUBOIIOJIOKHO HAIIPaBICHHBIE BEKTOpbl. PaBeHCTBO
BEKTOpPOB. [I€HCTBHS C BEKTOpAaMH: CIIOKEHUE W BBIUNTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXEHHME BeKTopa Ha uncio. CBoiicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOKEHHS BeKTOpa Ha uucio. [loHaTne xkomiuianapHbele BeKTOphl. [Ipu3Hak KoMmIiaHapHOCTH
TpéXx BekTopoB. [IpaBwiio mnapamnenenunena. Teopema O pasilOoKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaMm. IIpsMoyrompHas cucrema KOOpAMHAT B IIPOCTPAHCTBE.



Koopaunarsl BekTopa. CBA3b MeEXAy KOOpAMHATAMHU BEKTOpAa U KOOPAMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKalsipHOE IPOU3BECHNE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHA: UUIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKAas IIOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, OOpasyomue MnoBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacrnonoxeHnne cepsl U INIOCKOCTH, KacaTelbHas IIOCKOCTh K
cdepe. M300pakenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEépTka munmuHapa u konyca. Cummerpust
cdepsl U mapa.

O06BEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSAMOYTOIHHOTO
napajenenunena u cieactsus u3 He€. OO0bEM NpPsAMOM W HAKIOHHOM NPU3MBI, IMIMHApA,
nupamuibl 4 KoHyca. O0bEM 1apa 1 11apoBOro CETMEHTA.

KomOunanuu Ten BpalleHuss MU MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
onucaHHas okojio mwiuHApa. [lepeceyenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOTPpaHHUKA, OIIMCAHHOTO OKOJIO Cephl, Chephl, BHUCAHHON B
MHOT'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanpr MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteid. [lomobue B
npoctpadctBe. OtTHomeHne 00BbEMOB, IUIOM@AEHd MOBEPXHOCTEH MOAOOHBIX  GUryp.
[IpeoOpazoBanue mnonodOus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIOJIB30BAHHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAaHHUKOB U TEJI BpAIICHUSA: CEUYEHUs LWIMHApA
(mapayuiebHO W MEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
IPOXOJAIINE Yepe3 BEPIIMHY), CEUEHMs 1Iapa, METOJbl IMOCTPOEHMSI CEYEHHI: METOJ CJENOB,
METOJl BHYTPEHHET 0 IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtopsl B npoctpancTBe. Onepannn HaJl BEKTOpaMu. BeKTOpHOE yMHOKEHHE BEKTOPOB.
CpolicTBa BEKTOpHOro yMHOXxeHHs. [IpsmoyrosnpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnosxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIM MeTO MpH
peLIeHNH TeOMEeTPUYECKUX 3a/1ay.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxenuss mpoctpanctBa. OtoOpakenus. JIBwxenus u paBeHCTBO ¢uryp. OOmue
CBOICTBAa JBW)XEHUU. BUIbl ABM)KEHMI: NapaJlIeNIbHBI NEPEHOC, LEHTpalbHAas CHUMMETpHS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. IIpeobpa3zoBanus nogodus. [psmas u chepa
Oiinepa.



IIVTIAHUPYEMBIE PE3YJbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

c()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU  OOYYArOIIeTOCsl KAk AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTABICHHE O MAaTeMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIAaHCKOTO oOIiecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUNMCKON T'Pak1aHCKON MJEHTUYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHUE K JOCTHIKEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCMHOJIb30BAHHE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTHKEHUN HAyKH U JAESITEIbHOCTHIO YYEHOI'O, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTOHYHMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE  OTHOLIEHHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXJIeHuH, BOCIHPUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3juYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnMTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUUECKUE 3HAHUS B MHTEpPECaX 3/10POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsApHas (U3HUecKas aKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATETLHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/AYy, OCO3HAHME IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
mpoecCHOHANBEHOM JEesTeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U e€ MPHUIIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearnu30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAMPaBJIECHHOCTH;

7) IKOJI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HSKOHOMUYECKUX IMPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COUMaIbHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTMYECKUX  MpoOJiieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIaCTH OKPYXKAIOUIEH Cpefbl, TNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKU, TOHMMAaHUE MAaTEeMAaTHYEeCKOW HayKd Kak cqepbl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYMMOCTH Ui pPa3BUTHUS LIMBWIM3ALUH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKHA U MAaTEeMAaTHYE€CKOM KYJIbTYpPOU KaK CpeICTBOM IMO3HAHUS MUDA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEILCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISBJISITH W XapaKTePU30BaTh CYIICCTBECHHBIC MPU3HAKM MAaTEMATUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBaTh ONPEIACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKALUK, OCHOBAHUSA [UIsI 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh U MPEOOPa3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC U
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE M OOIIHME, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpPEUHs B (pakTax,
JNAHHBIX, HAONIOJCHHMSIX W  YTBEPXKICHHMIX, TNpeajarartb KPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUYUN;

JIeNiaTh BBIBOJBI C HUCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTHUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH MPUMEpPhl U KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS W BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpATh HaubOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO —BBIJICICHHBIX
KPUTEPHUEB).

ba3oBble ucciienoBare/ibcKue A1eicTBUSA:

HCIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYIUPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOiIeMy, yCTaHABIUBAaThH HCKOMOE W JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJIEIOBaHUE TI0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBIEHHS, MPOIEeCCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMMU;

CaMOCTOSTENNbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, CCIIEIOBAHHUS, OIICHUBAThH JJOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I11IEeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAMMBIX ISl OTBETa HA BOIIPOC M IS
pelieHus 3a1a4uu;

BbIOUpaTh HWHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CHCTEMAaTH3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHJIOB U  (hopm
MPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  WHPOPMAIMIO, TPEACTaBIATh €€ B  pa3iIuuHbiX  (popmax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMH TI0 CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKIECHHUS B COOTBETCTBUU C YCIOBUSIMU U IIENIAMU
oO0I1eHus], SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U NMUCHBMEHHBIX



TCKCTAX, JaBaTb TMOJACHCHUA II0 XOAY PpCIICHHUA 3adadyu, KOMMCHTHUPOBATH HOHy‘IGHHLIﬁ
pe3yJIbTar;

B X0Jle 00CYXJeHMs 3aJaBaTh BOIPOCH! IO CYLIECTBY OOCYXIAaeMOW TEMbI, IPOOJIEMBI,
perraeMoil 3a1auu, BBICKA3bIBATh HJCH, HAICJICHHBIC HA IOMCK PELICHUs, COIOCTABIATH CBOM
CYXJIEHUS C CYXACHUSAMHU APYrHUX YYaCTHHKOB JUANOra, OOHApY>KMBATh Pa3IM4Me U CXOICTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MNPpEACTAaBJIAThL PE3YJIbTAaTbhl PCHICHUA 3aJadyr, SKCIICPUMCHTA, HCCICAOBAHUS, ITPOCKTA,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 337a4 NPE3CHTANH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBJISITh IUIaH, QJITOPUTM PpEUICHHs 3aJayd, BBIOMPATh CIOCOO pelieHHs C Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PEIICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH TO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTENBHBIX TPOIIECCOB, WX pE3yJbTaTOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOIIecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKOH 3a1auu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 3a]a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBCTB, JAHHBIX, HAWJCHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBHUSIM, OOBICHATH HPUYUHBI
JOCTYDKEHUSI WM HEAOCTIDKEHHSI Pe3yIbTaTOB IESATEIBHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHONH pabOThl IpHU
pemeHnr y4eOHBIX 3aJad, MPUHAMATh 1EJNb COBMECTHOH JeSTeNbHOCTH, TUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpelensTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIeCC U PE3yIbTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» W WHBIC), BBITIOJIHATH CBOKO 4YacTh PabOThl W KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaH/bl, OLIEHMBaTh KauyeCTBO CBOEro BKJaJa B OOMIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0ydaromuiicss HAyIuTCs:

e cBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHAMHU CTEPEOMETPUH TIPH PEIICHUH 33134 U
MIPOBEICHUN MaTEMATHIECKUX PACCYKICHHIA;

® [PUMEHSATh AaKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HHUX TIPH PELICHUU
reOMEeTPUUECKUX 3a]1a4;

e Kiaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE TPSMBIX B TIPOCTPAHCTBE, TUNIOCKOCTEH B
IIPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMH, CBS3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U MIOCKOCTHIO;

e CcBOOOJIHO OTIEPHPOBATH OHSATHIMH, CBI3aHHBIMH C MHOTOT'paHHHKAMU;

e CcBOOONHO pacro3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (TIpM3Ma, IMHpaMuUa,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e Kiaccu(UUIUpPOBaTh MHOTOTPAHHUKH, BEIOWpAs OCHOBaHMS ISl KIacCU(UKAIIIH;



CBOOOJTHO ONEpPUPOBATH MOHITHUSMH, CBS3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
IIJIOCKOCTBIO;

BBINOJIHATH HapaJlJIeNIbHOE, [ICHTPAJIbHOE U OPTOrOHATILHOE MPOEKTUPOBaHKE (QUTYp Ha
IUIOCKOCTB, BBIIOJHATH N300pakeHUs (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEUYEHHS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAaMH, BBIMOJHATH (BBIHOCHBIE)
IUIOCKHE YEpPTEeKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUI CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IUJIOAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MOHpaMUia),
FEOMETPUUECKUX Tell C MpUMEHEHHEM QOopMyI;

CBOOOJHO ONEpUPOBATh MOHSATHSAMU: CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPHI;

CBOOOJHO ONEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH IEUCTBUS HaJl BEKTOpaMU;

pemiath 3ajJayd Ha JOKa3aTelIbCTBO MAaTeMaTUYECKUX OTHOLIEHUH U HAXO0XKJICHUE
FEOMETPUYECKUX  BEJIMYMH, T[IPUMEHSISI HW3BECTHbIE METOJIbl IPU  PELICHUU
MaTeMaTUYECKUX 3a/a4 MOBBIIIEHHOT'O U BBICOKOTO YPOBHS CIOXHOCTH;

MPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI MIPU PELICHUHN CTEPEOMETPUUECKUX 3a/aY;

U3BJIEKATD, peoOpazoBbIBaTh u UHTEPIIPETUPOBATD UH(POPMALINIO 0
IPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (HUrypax, MPEICTABICHHYI0 Ha 4YepTekax |
PUCYHKaX;

IPUMEHSTh IIOJyYeHHbIE 3HAHUS Ha TMPAKTUKE: CpaBHUBATb M aHAJIU3UPOBATH
peayibHbIE CUTYyalluM, IPUMEHATHh M3YYEHHbIE MOHSATHUS B IMPOLECCE MOUCKA PEILEHUs
MaTeMaTHU4ecku CPOpMYyITUPOBAHHOMN MPOOIIEMBI, MOJICTHUPOBATh PEAlbHBIE CUTYAI[UU
Ha S3bIKE TEOMETPHH, MCCIEA0BaTh IIOCTPOEHHbIE MOJIEIM C HCIOJIb30BAaHUEM
reOMEeTPUYECKUX TMOHATHH M TeopeM, ammapara anreOphl, pemaTh HpaKTUYecKHue
3a/1a4yM, CBSI3aHHbIE C HAXOKJICHUEM I€OMETPUUECKHUX BEIHUNH;

UMETh TPEJICTaBIEHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHUM KaK COCTaBHOM
4acTH (pyHJAaMeHTa pa3BUTHS TEXHOJIOTHA.

K xoniy 11 kiacca o0ydaromuiicss HAyquTCs:

CBOOOJIHO ONMEPUPOBATh MOHATUSAMH, CBA3aHHBIMU C IMJIMHAPHUYECKONW, KOHUYECKON U
cdeprieckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTY4EHUS;

ONEepUpPOBaTh MOHSTHUSMHU, CBA3AHHBIMHU C TEJIaMM BpAIIECHUS: LMIUHAPOM, KOHYCOM,
cdepoii u mapowm;

pacrno3HaBaTh Tela BpalleHus (LWIMHIpP, KOHYC, cdhepa U 1map) U 00ObICHATH CIOCOObI
MOJTyYEHUS TeJl BpallleHus;

KJIacCU(UIIUPOBATh B3aUMHOE PACIOI0KEHNE CPephl U MIIOCKOCTH;

BBIYUCIIAITh BEJTUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpAIICHUS, OOBEMBI U
IUIOLIAIM MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIIECHUS, TEOMETPUUECKUX TEN C
npuMeHeHueM Gopmyi;

CBOOOJTHO OMEpPUPOBATh MOHITUSMH, CBSI3aHHBIMM C KOMOMHAIIUSMH TeJ BpAIIEHUS U
MHOTOT'PaHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U OMMCAHHBIA OKOJO chepsl,
cdepa, BliMcaHHAs B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS;

BBIYUCIISITH COOTHOLICHUS MEX]Y IUIOIMIASIMH MMOBEPXHOCTEH U 00bEMaMH MOT0OHBIX
TE,

n300paxarb H3ydyaeMble (UTYpHI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHCYHKOB HPOCTBIX O0BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS
TeJI BPALLCHMUS;



U3BJIEKATD, HUHTEPIPETUPOBATH u peoOpa3oBHIBATH uH(pOpMaLINIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, IMPEICTABICHHYI0 Ha 4YepTexax H
pPHUCYHKax;

CcBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONIEPALMH HaJl BEKTOPaMH;

3a[1aBaTh INIOCKOCTh YPAaBHEHHUEM B JICKaPTOBOM CHCTEME KOOPAMHAT;

pelmars TIeOMETPUYECKHE 3aJayd Ha BBIUHCICHHE YIVIOB MEKIAY NPSAMBIMU U
IUIOCKOCTSIMH, BBIYHCICHUE DPACCTOSSHUM OT TOYKM [JO IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAUHATHOIO METO/A IIPU PELICHUH;

CcBOOOJTHO OIEpUPOBaTh IOHATUSAMH, CBS3aHHBIMH C JIBUKEHHEM B IIPOCTPAHCTBE,
3HATh CBOVMCTBA ABU)KECHUH,

BBIMOJIHATh HM300pa)KCHUsT MHOTOTPAaHHMKOB M TEJ BpAIEHUS MPH MapajuieIbHOM
IIEPEHOCE, LIEHTPAJIBHON CUMMETPUH, 3€PKaIbHOM CUMMETPHH, IIPU IIOBOPOTE BOKPYT
npsSMOii, TpeoOpa3oBaHus MOA00HS;

CTPOUTb CEYEHHUs MHOTOIPDAaHHUKOB U Tl BpPALICHUS: CEYCHHs LWINHIPA
(mapasuienbHO U NEPIEHAUKYIISIPHO OCH), CEYeHUs KOHYyca (apajielibHble OCHOBAaHHIO
U IIPOXOJSIIKE Yepe3 BEPIINHY), CEUCHHUS LI1apa;

MCIIOJIb30BaTh METOABl IOCTPOEHUS CEUEHUH: METOJ CIIEI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIEH MJIOCKOCTH;

JI0Ka3bIBaTh NT€OMETPUUECKHUE YTBEPKICHUS;

IPUMEHSATh TeoMeTpuuYecKue (akThl [UIsl PEIICHUs CTEPEOMETPUUYECKUX 3ajad,
[IPEIIoJIaratoIiuX HECKOJbKO LIaroB PELeHUs], €ClIU yCJIOBUS NPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (hopMme;

pemarth 3a7ayd Ha JI0Ka3aTeIbCTBO MATEMAaTHYECKMX OTHOUIEHWM M HaxOXKICHHE
F€OMETPUUECKUX BEJIUYUH;

IIPUMEHATH IPOTPAMMHBIE CPEICTBA U MIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU
PELICHNH CTEPEOMETPUUECKHX 33/1aY;

IIPUMEHATH IIOJIyYEHHBIE 3HAHUS HAa INPAKTUKE: CpPAaBHUBATh, AHAIU3UPOBATh U
OLICHMBATh PeajbHbIE CUTYallH, IPUMEHATh U3yUEHHBIE ITIOHATHUS, TEOPEMBI, CBONCTBA
B IIpollecce IIOMCKA pELIEHUs MaTeMaTHYecKu CQOpPMYIMPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBAaTh PEAIbHbIE CUTYallMH HA SI3bIKE TEOMETPHUH, UCCIIEN0BATh TOCTPOCHHbIE
MOJIEJM C UCHOJB30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpEeM, almapara aareopsl,
pelaTh NPaKTUYECKHUE 3aJa4l, CBA3aHHbIE C HAXOKIEHUEM I€OMETPUYECKUX BEJIUYNH;
UMETh MpPEJCTaBICHUs] 00 OCHOBHBIX 3Tamax pa3BUTHUsSI T'€OMETPUU KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
N KoandecTBo yacoB JJIeKTPOHHbIE
0 HaumeHoBaHue pa3iesioB U TeM
/i EpOrPAMMEI Beero Konrpoasusie IIpakruueckue (uudposbie)
padoThI padoThI oOpa3oBare/bHbIE
pecypchbl
1 BBenenue B ctepeoMeTpuio 23 1 4
5 B3anMHoOe pacroioxkeHue npsMbIX B 6 1 1
MIPOCTPAHCTBE
3 [TapamiensHOCTh MPSMBIX U TUIOCKOCTEH B 8 9
MPOCTPAHCTBE
4 HepneHz[HIEmepHOCTb MPSIMBIX U o5 5
TUIOCKOCTEH B MPOCTPAHCTBE
5 VYTIbl U paccTosHUA 16 1 3
6 MHororpanHuKH 7 1 1
7 BekTopsl B mpocTpaHcTBE 12 2
8 HOBTOPGHI/IG, 000011IeHNEe U CUCTEMATH3 AN 5 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 18




11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoThI padoThI pecypesI
1 AHamUTHYECKass TEOMETPHS 15 1 3
5 [ToBTOpEHwUeE, 0606meHI:16 " 15 1 3
CUCTEeMaTH3alusl 3HAaHUH
3 OO0BEM MHOTOTpaHHUKA 17 1 4
4 Temna BpameHus 24 1 5
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 2
KPYTIBIX TEJ
6 JIBroKeHUs 5 1 1
7 [ToBTOpEHME, 0606HICHI:IC " 17 5 3
CUCTEeMaTH3alusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 21




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHBIE TpaBUIIa U300pAKECHUS HA
PHUCYHKE IJIOCKOCTH, MapaJlIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[lonsATHA cTepeoMeTpHUN: TOUKA, IpsIMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBujIa N300pakeHUs Ha PUCYHKE
TUIOCKOCTH, MapajuIeIbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsTHs: nepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsmas ¥ miocKoCTh;
MIOJIYIIPOCTPAHCTBO

[TonsATHS: IepeceKaromuecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE
MIPOCTEHIINX IPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOINUX 00HEKTOB

KoaunuecTBO 4acos

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

MHororpaHHuKH, U300paKEHUE
MIPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX 00HEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBHS U3 HUX
AKCHOMBI CTEPEOMETPHH U NIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cneacTBus u3 HUX. CrocoObI 3aaHus
MPSIMBIX U MJIOCKOCTEHN B IPOCTPAHCTBE.
O0603Ha4YeHUs TPSMBIX U TIOCKOCTEH




10

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
IIPU3MBbI, KOTOPBIE ITPOXOJAT YEpe3 UX
pé6pa. N3o0pakeHune nepecedeHus
IIOJIyYEHHBIX IJIOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEUCHUI Pa3HBIMU [[BETAMU

11

N3o0paxkeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpaimBanue
MIOCTPOCHHBIX CEYCHUN Pa3HBIMU [[BETAMU

12

N3o00paxenune ceyeHuit mupamMuabl, kKyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEYCHU Pa3HBIMU 1[BETAMU

13

N3o00paxenune cedyeHuit mupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 MX
pé6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IJIOCKOCTEN. PackpammBanue
MIOCTPOSHHBIX CEUEHHUH Pa3HBIMH LIBETAMU

14

15

Mertoa cnesoB AJist MOCTPOEHUS CeUEHU

Mertona cieoB /Ui HOCTPOSHUS CEUEHU.
CaoiicTBa niepece4eHnid IpsIMbIX U
IIJIOCKOCTEN

16

Mertona cie1oB /Ui HOCTPOSHUS CEUEHUH.
CaoiicTBa niepece4eHnid IpsIMbIX U
IIJIOCKOCTEN

17

18

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEXKEH U 3aIuCh I1aroB
MTOCTPOCHHUS

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YepTeKeH U 3aluch 11aroB
IIOCTPOEHUs




19

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepTeKel U 3alucCh I1aroB
MIOCTPOCHUS

[TocTpoenue ceveHuii B mupamuie, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEMN U 3aUCH 11aroB
MIOCTPOEHUS

21

[ToBTOpenue mianumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJILHUKOB

22

23

[ToBTOpenue mianuMmerpuun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pa3BuTus
TJITAHUMETPUHU U CTEPEOMETPUH

Kontposnbnas pabora "AKcruoMbl
crepeomerpun. Ceuenus"

24

25

B3anMHOe pacnonokeHue npsmsIx B
npocrpancTse. CKpenBaronmecs
npsiMble. [Ipu3Haky cKkpemuBaromuxcs
npsmbix. [lapannensHble npsMele B
MIPOCTPAHCTBE

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH NPSIMON MapalieIbHON
JAHHOM MPSMOM, MTPOXOASIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIEH Ha JTaHHOU
npsMoi. Jlemma o nepecedeHnmn
MapaAJUIEIbHBIX IPSIMBIX IIJIOCKOCTBIO

26

[TapannensHOCTH TpeX HMpsiMBIX. Teopema o
TpEX MmapajuleNbHBIX NpsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannensHOE TPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apAJIETLHOTO
npoektupoBanus. 1300pakeHNe pa3HbIX
¢buryp B napaienbHON IPOEKLIUU




28

lenTpanbHas npoekus. Yo ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEX1Y NPSIMBIMU

29

33,[[&‘11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAaHUC, CBA3AHHBIC C
PaCIIOJIOKCHHUEM IIPSAMBIX B ITPOCTPAHCTBE

30

[ToHsiTUsA: MapanaeaIbHOCTh MPSIMOM 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napauienbHOCTU IPSIMON U
TJIOCKOCTH

31

32

I'eomeTpuueckue 3a/1aun Ha BBIYUCIICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
NapajyIeNIbHOCTBIO IPSMBIX M IIOCKOCTEH
B [IPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOASIIETO Yepe3
JAHHYIO MIPSIMYIO Ha YepTexe U
MapaJyIeIbHOIO IPYrou npsmoit. Pacuér
OTHOIIICHUI

33

[TapannensHas npoekuys, IPUMEHEHHE
JUIS TIOCTPOCHHUSI CEUeHHI KyOa U
napauienenumnena. CeoncTaa
napajuieNienunena u IpusMbl

34

35

HapaJ'IJ'ICJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
mapajlyiCJIbHOCTH IBYX IIOCKOCTEH

Teopema o0 mapajuieTIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTHU, TPOXOSIIEH
yepe3 TOUKY, He MPUHAJICKAIYIO0 TaHHON
MIJIOCKOCTH M CIIEJICTBUSI U3 HEE

36

37

CaolicTBa napamienbHbIX INIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUECHUS
IIPU NIEPECEUEHUH [IBYX I1apaUICIbHbBIX
IIJIOCKOCTEMN TPEThen

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuIeIbHbIX MPSMBIX,




3aKJIIOYEHHBIX MEXAY NMapajuleIbHBIMU
IJIOCKOCTSIMU; O [IEPECEUEHUH NIPSMOH ©
JBYMS apaJIJIeIbHBIMU IJIOCKOCTSIMU

38

39

[ToBTopenue: Teopema Iudaropa na
IJIOCKOCTH

IToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

CgoiicTBa Ky0a U MIPSMOYTOJIBHOTO
napajuiesienuneaa

Brruncnenue UIMH OTPE3KOB B KyOe U
MPSIMOYTOJILHOM Tapasiiesenure e

42

[lepneHMKyIAPHOCTD NPSMOM U
miockocTy. [Ipu3Hak
NIEPIEHIUKYISIPHOCTH IIPSMOHN U
IIJIOCKOCTH

43

44

[lepneH IMKyYIAPHOCTH NPSMON U
mockocty. [Ipru3nak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IIJI0OCKOCTH

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

45

46

[1110CKOCTH ¥ IEPIIEHIUKYIAPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHHUKAX
[ImockocTH U nepreHINKYIIpHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

48

49

[lepnieHuKynsAp U HAKJIOHHAS.
ITocTpoeHue neprneHauKyspa U3 TOYKU Ha
MPSAMYIO

[lepnenuKymsp ¥ HaKJIOHHAS.
ITocTpoeHnue neprneHuKysapa U3 TOYKU Ha
MPSAMYIO

Teopema o0 TpEX NepHEeHANKYIIAPAX




(mpsimast m oOpaTHas)

Teopema o Tpéx nepneHAUKYISIpax

50
(mpsimast u oOpaTHasi)

51 Yron Mexay CKpeuBarOIUMHUCS
IPSIMBIMU
ITonck neprneHauKyISApHBIX MPSAMBIX C

52 IIOMOUIBIO NEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenne ceueHuii Kyoa, IpU3MBI,

54 IIPaBWIBHON MUPAaMUBI C IIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH
IToctpoeHue ceuenuit kyoa, Ipu3Msl,

55 [IPaBWJIbHOM MUPaMUbI C TIOMOILBIO
OpPTOTOHAJILHOM NMPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJIBHO IUIOCKOCTH. [InockocTn
CUMMETpPU B MHOTOTPaHHHMKAX

57 [Ipu3Hak NepneHMKyJIIpHOCTH MIPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 HpaBI/mLHLVIe MHOTOrpaHHUKH. Pacuér
pPaccTOSHUM OT TOYKH JO IJIOCKOCTH

59 HpaBI/IJ'IBHI:Ie MHOTOrpaHHUKHU. Pacuér
paccTosiHUM OT TOYKHU JI0 MIIIOCKOCTH
CriocoObl OIYCTUTh NEPIEHIUKYIISAPBI:

60 CUMMETpHSI, CIIBUT TOYKHU TIO
NapajuIeIbHON IIPSIMOU

61 Casur no Henapannem:Hoﬁ IIPSIMOH,
M3MEHEHHE PACCTOSIHUM
Kontponbnas padota "B3zanmuoe

62 PacroJoKEHUE NPSMBIX U IUIOCKOCTEN B
IpocTpaHcTBe"

63 [ToBTOpEHME: Yyron Mexay NpsIMbIMU Ha

IIJIOCKOCTH, TPUT'OHOMCETPHS B




64

65

MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpEMa
KOCHUHYCOB

[ToBTOpEHME: Yyroyi MexLy
CKPEILMBAIOIINMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/I‘-IeCKI/Ie METOJbI BBIYHMCIICHUA
yria MEXJy NPSIMBIMA B MHOTOI'PaHHUKAX

66

67

JByrpanubiii yroja. CBONCTBO JUHEMHBIX
YIJI0B IBYTPAHHOIO yria
[lepnenaukynspusie miockoctu. CBOMCTBA
B3aMMHO MEPIICHIUKYISIPHBIX MIIOCKOCTEN

68

[Ipu3Hak neprneHuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
IIEpECEUYECHUS ABYX IUIOCKOCTEN
MIEePIEeHIUKYISAPHBIX TPEThEH TIOCKOCTH

69

[IpsiMoyronbHbII napauienenunesn; Kyo;
U3MEpEeHUs], CBOMCTBA IPSIMOYTOJIBLHOTO
napajuleJenunea

70

71

72

73

74

TeopeMa 0 JUuaroHaljii npsmMoyroJibHOTO
mapajjiejacnuicaa U CICACTBUC U3 Heé

CrepeomeTpuuecKue U MpUKIIaHbIC
3a71a4M, CBA3aHHbBIC CO B3aUMHBIM
PAaCION0KEHUEM MPSIMBIX U TUIOCKOCTH

[ToBTOpEHME: CKpELMBAIOLIUECS MPSMBIE,
napasJiesibHble TUIOCKOCTH B CTAHIAPTHBIX
MHOTOTpaHHUKaX

[Tapa napasnienbHbIX IIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHUE
MEXy CKPELMBAIOIUMUCS IPIMBIMHU B
MIPOCTBIX CUTYaIUSIX

Paccrosame ot TOUukHn J0 INIOCKOCTH,
PacCTOsIHUEC OT HpﬂMOﬁ J0 IIIIOCKOCTH

75

Beluncienne paccTossHUN MEXKIY
CKPELIMBAIOIIKUMHUCS IPSIMBIMHU C




MTOMOIIBIO MEPIIEHIUKYISIPHON IIIOCKOCTH

TpéxrpaHHblil yroJi, HEpaBEHCTBA JIs
TpexrpaHHbIX yrioB. Teopema Iludaropa,

76 1
TEOpPEMbI KOCUHYCOB U CUHYCOB JUIs
TPEXTPAHHOTO yIyia

27 DneMeHTHl CPepruIecKoil reoOMEeTpUH: 1
reojie3uyecKe JMHUN Ha 3eMiie

78 Kontposbnas padota "Yrib1 u 1
paccrosiHus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK 1
U €ro 3J1eMeHTHI"

80 [Tupamupa. Bunsl nupamua. [lpaBunsaas 1
nupaMua

81 [Tpusma. Ilpsimast 1 HaKIOHHAsI IPU3MBI. 1
[IpaBunbHas npusma

82 [IpssmMoit napaymenenunen, 1
IPSIMOYTOJIbHBIN Mapajuienenunesn, Kyo

83 Beinykibie MHOrorpannuku. Teopema 1
Ditnepa
Brimykieie MEHOTOTpanHuKH. Teopema

VK

84 Olinepa. [IpaBunbpHBIE U OTYNIpaBUIIbHBIE 1
MHOTOTPaHHUKH

85 KonrtposnbHast pabota "MHOrorpaHHUKHT" 1

86 [ToHsATHE BEeKTOpA HA MJIOCKOCTHU U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBwiio napamenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JICXKAIIUX B OJTHOM 1
IJIOCKOCTH

92 CkayisipHOE TIPOU3BEICHUE 1




93 Brruuciienue yria Mexy BEKTOpaMH B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1 1
98 O060011IeHrEe ¥ cucTeMaTh3auus 3HaHUI 1
99 O06o01IeHre U cuCTeMaTU3alus 3HAaHUN 1
100 HroroBas koHTpobHas paboTa 1
101 Hrorosas KoHTpoJIbHAsT paboTa 1
102 O000111eHIE U CUCTEMATU3aIUs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 102 18

I[TPOTPAMME




11 KJIACC

KonuyectBo yacoB DJIEeKTPOHHbIE
ara undgpoBbie
Nen/m Tema ypoka Kontpoabnbie IIpakTuyeckue A
yp Bcero p p I:j u3ydeHusi oOpa3zoBaTe/ibHbIE
adoThI a0oThI
pabo pabo pecypcsbl

1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1

Ha IUIOCKOCTH U B IPOCTpaHCcTBE"
5 IToBTOpenue temsl "CkaisspHoe 1

MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncnenue yria 1

MEX/1y BEKTOpaMu B IIPOCTpaHCcTBE"
4 [ToBTOpEeHUE TEMBI "YpaBHEHHE MTPSIMOH, 1 1

MPOXOJISIICH Yepe3 ABE TOUKU"
5 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, 1

ypaBHEHHE TUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE MII0CKOCTH, HOPMaJb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekropHoe nmpousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

MIPOrpaMMHUPOBaHHE
9 JInneliHble HEPABEHCTBA, JINHEWHOE 1

IIPOrpaMMHUPOBAHHE
10 AHanuTHueckue METobl pacuéra yria 1

MEXy NPSMbIMH B MHOT'OIPaHHUKAaX
11 AHanuTHYECKHE METO/IbI pacuéTa yria 1 1

MEX/1y TJIOCKOCTSIMA B MHOTOTpaHHUKaX
12 dopMya pacCTOSTHUSA OT TOYKH J10 1

IJIOCKOCTH B KOOPJAMHATaX
13 HaxoxzaeHue paccTosHUIM OT TOYKH 10 1 1

TIJIOCKOCTH B KyOe
14 HaxoxzaeHue paccTosIHUI OT TOUYKHU 10 1




IIJIOCKOCTH B HpaBHHBHOﬁ ImupaMuc

15

16

KontposbHas padota "AHamuTuyeckas
reomeTrpus”

CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE
MHOTOTPaHHUKHU

17

18

19

20

CeueHus MHOT'OI'PpaHHUKOB: MCTO CJICIOB

Ce‘-IeHI/ISI MHOI‘OI‘paHHI/IKOBI CTaHIIapTHBIe
IJTIOCKOCTH, MIEPECEUECHUS MPSIMBIX U
IJIOCKOCTEN

[TapannenpHbIE TPSMBIE U TNIOCKOCTH:
IapaJUICIIbHbIE CEUYEHUS
[TapannenpHbIE TPSMBIE U TNIOCKOCTH:
pacy€T OTHOLICHUI

21

[TapannenbHbie OPsIMBIE U TIOCKOCTH:
YIJIBI MEXKTY CKPEIMBAKOIIUMHUCS
MPSIMBIMU

22

23

24

25

[leprnieHIuKyNApHBIE IPSIMbIE U
IJIOCKOCTH: CTaHJIapTHBIE Maphbl
NEPIEHIUKYIIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB

[IepnenquKysipHBIE TIPSMBIE U
IIJIOCKOCTH: TEOpEMA O TPEX
MEPIEHIUKYISIPAX
[lepnenquKynsipHBIE TIPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS [UIUH B
MHOT'OTPaHHUKAX

[ToBTOpEHME: MIOMAAH
MHOTOYTOJEHUKOB, (DOPMYJIBI JIS
IomIaen, cooopakeHust Moa00us

26

[ToBTOpEHME: MIOMAAH
MHOTOYTOJEHUKOB, (DOPMYJIBI JISI
IoIaAen, cCooopakxeHust Moa00us




27

[ToBTOpEHME: IIOIIAIM
MHOTOYTOJTEHUKOB, ()OPMYJIIBI JIS
IO IEH, COOOPaKEHHSI TIOTOOMS

28

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IJIOIA 1M TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOI00US

29

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IJIOIA 1M TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

30

Kontponbnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYCHUS
MHOTOI'paHHUKOB"

31

32

33

34

35

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napauiesienumnena

3anaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLIUHU yTiia
CrepeomeTpudecKue 3aauul, CBI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napaJuleenuesaa

[TpuknagHble 3a1a9M, CBSI3aHHBIE C
BbIUUCIIEHEM 00BbEMA IPSIMOYTOJILHOTO
napaJuleenuesaa

O0BEM npsIMOit TPU3MBI

36

37

CrepeoMeTpHUEeCKUE 3a7ja4u, CBSI3aHHBIE C
BBIUHCIICHHEM 00BbEMOB IPSIMOMN MPU3MBI
[IpukitagHble 3a1a4m, CBSI3aHHBIE C
00BEMOM MPSIMOI MPU3MBI

38

39

Brraucienne 00bEMOB TEJI C IIOMOIIBIO
ornpenenéHHoro uHrerpana. O0sEM
HaKJIOHHOHN IPHU3MBbI

Brraucienne 00bEMOB TEI C IIOMOIIBIO
ornpenenéHHoro uHrerpana. O0bpEM




IMApaMH bl

dopmyna 00bEMa mupamMuabl. OTHOIICHHE

40
00BEMOB MUPAMHU/ C OOIIUM YTIIOM

41 dopmyna 00béMa mupamuibl. OTHOIIEHUE
00BEMOB ITUPaMUJT C OOIITUM YTIIOM

42 CrepeoMeTpuyecKue 3a7auu, CBSI3aHHBIE C
00bEMaMU HAKIIOHHOW MIPU3MBbI

43 CrepeomeTpuueckue 3aJauu, CBsI3aHHbIE C
00BEMaMH MUPaAMUJIbI
[Ipuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CcBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun H9 TeMme "OOBEMEI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMHUIBI

16 [Ipumenenune 00bEMOB. BeruncieHue
PACCTOSIHUS JI0 TNTIOCKOCTH

47 Kontponbnas p2'1'60Ta "O0BéM
MHOTOTpaHHHUKA
Hunuaapudeckas MOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuuap. [Ipsmoit KpyroBod UIMHAP.
[Tnomaap MOBEPXHOCTH IIUIMHIPA

50 Konundeckast moBepXHOCTh, 00pa3yroIue
KOHHMYECKOU noBepxHocTh. Konyc

51 Ceuenne KOH}UIca TUIOCKOCTBIO,
napajuiebHOM MIIOCKOCTH OCHOBAHUS

50 VY ceuéHHblit KoHyc. N3obpaxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomaae 60KOBOI MOBEPXHOCTH H

MMOJTHOH IOBCPXHOCTU KOHYCA




54

55

56

57

[Tnomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOW ITOBEPXHOCTH KOHYCa

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTebCTBO U BEIYUCIICHHE,
IMOCTPOEHUEM CEUCHUM LWJIMH/IPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
IMOCTPOEHUEM CEUCHUM LWJIMH/IPA, KOHYCa
HpI/IKJ'IaI[HBIe 3aJda4yu, CBJA3aHHBIC C
[WIMHAPOM

58
59

60

61

62

[Ipuknannblie 3a1a4u, CBSI3aHHBIE C
[ATHHIPOM

Cdepa u map

[Tepeceuenue chepsr u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IUIOCKOCTRIO. By 1 n300paxeHue mapa
[Tepeceuenue chepsr u mapa ¢
iockocThio. Kacanue mapa u cdepsl
IJIOCKOCTRIO. Buj 1 n300paxkeHue mapa
VYpasuenue chepsl. [Lnomans chepst u e€
yacTen

63

64

CummMmetpust cepsl U mapa

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEYCHHH MIO0CKOCTHIO

65

CrepeoMmeTpriecKHe 3a1a4u Ha
JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEPOH U IapoM,
MOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO

66

[IpuknanHeie 3a1a4u, CBI3aHHBIE CO
cthepoil u mapom




67

[ToBTOpEHHE: OKPY)KHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJIapTHBIC
noxoous

68

69

Paznuunble KoMOMHALMY TEJ BpAIlEHUs U
MHOTOI'PaHHHKOB

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"

70

71

3agaum o Teme "Tena ¥ MOBEPXHOCTH
BpareHus"

KonTponbnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

O0béM mumrHIpa. Teopema 06 00béMe
PSIMOTO IIHJIMHIpA

73

Bbrurcienne 00bEMOB TeIT C TOMOIIBIO
omnpeaenéHHoro uarerpana. Oobpém
KOHyca

74

75

76

ITmowmaay OOKOBOU U IOJIHOK
MMOBEPXHOCTU KOHYCa

CrepeomeTpuueckue 3aa4u, CBsI3aHHbBIE C
BBIUHCIICHHEM 00bEMOB IIWIIUHIPA,
KOHYycCa

[Tpuknagueie 3agaun o teme "OOBEMBI U
JI0IA 1M TOBEPXHOCTEN Ten"

77

O06bEM m1apa u MapoBOTO CEKTOpA.
Teopema 06 06wéme mapa. [1nomans
ctepsl. CTepeoMeTpruIecKre 3a/1auH,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
1rapa, IrapoBoOro CerMeHTa M MIapoBOTO
CeKTOpa
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[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
wiomazabio cepsl. COOTHOIIEHUS] MEXKTY
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IUIOMIA/ISIMH ITOBEPXHOCTEH U 00BEMAMH
NOI00HBIX Tell

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o0bEéMa 1pu o 100mm.
CrepeoMeTpHUUeCKre 3a7a9H, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMOB T U ILIOIIAACH
IMOBEPXHOCTEM

KonTponbras pabota "Ilnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIbIX TEn"

81

JIBrokeHus npoctpancTBa. OTOOpaKeHUS.
JIBvkeHust 1 paBeHCTBO Guryp. O0mime
CBOICTBA ABMKEHUI
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Bupl nBukeHnil: napauiebHbIN
MEePEHOC, IEHTPaIbHAs CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
IpsAMOI

[IpeobpazoBanus nomoous. [Ipsmas u
ctepa Diinepa

['eomeTpuueckue 3a1aun Ha MPUMEHEHHE
JIBUKCHHUS
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KonTtponbHas pabota "BekTops! B
npocrpaHcree”

O6o061maromiee nopropenue 11 noustuii u
MeTO/0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWI:
"TTapannenbHOCTh NPSMBIX M IIOCKOCTEH
B IIPOCTpPaHCTBE"

O6o0maromiee moBTopeHue 11 moHITHI 1
METO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIlHsI 3HAHMIA:
"BekTopsl B mpocTpaHcTee”
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O6o061matomee nopropenue 11 nousruii u




MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA;
"BekTopsl B mpocTpancTae"
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O6o6maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHUIL:
"O6beM MHOTOTpaHHUKA"

Ob6o6maromee nosropenue 11 noHsATUH U
MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlus 3HAHWI:
"O6beM MHOTOrpaHHUKA"
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O6o06maromee moBTopeHue 11 MoHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJaCCOB, CUCTEMATH3alls 3HAHUIA:
"[1nomany moBepXHOCTU U 0OBEMBI
KpyrJbix Ten"
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O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIUsl 3HAHUM:
"[Tnomaan MOBEPXHOCTU U OOBEMBI
KpyIJibIX Ten"

Wtorosas koHTpoJibHas paboTa
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Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue, 0600IIEHNE U
CUCTEeMaTH3aIusl 3HAaHUH
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Hcropus pa3sBUTHS CTEPEOMETPUU KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPHUM KaK

HAyKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U




KOMIIBIOTCPHBIX TEXHOJIOTHI
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Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BUTHSA CTEPEOMETPUU KaK
HAyKH U €€ pPOJIb B pa3BUTUHU
COBPEMECHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3sBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojb B PA3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI
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HcTopus pa3BUTHS CTEpEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Maremaruka. 'eomerpus, 11 kinacc/ Mepsznsak A.I'., Homuposckuii JI.A., [TonsikoB B.M.;
nox penakuueit [logonsckoro B.E., O0OuiecTBo ¢ orpaHMuE€HHON OTBETCTBEHHOCTBIO
Nznarenbckuii nentp «BEHTAHA-T'PA®y; AkninonepHoe o6mectBo «l3marenscTBo
«IIpocBemieHue»

Maremaruka. ['eometpust. 10 knacc. YrinyoneHHsiit ypoBerb. YueOHuk. ®I'OC, Mepaisk
A.T'., [Tonsxkos B.M., Homuposckuii /I.A.

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

I'eomerpus. 10-11 kimaccsl. 3aanus Ha TOTOBBIX UyepTexkax 1o crepeomerpuu. ®I'OC,
Kosasnesa I'.1.

Maremartuka. EI'D. IIpodgunbHblil ypoBeHb. Perienne nmiaHuMeTpuueckux 3ajau
MOBBILIEHHOTO YPOBHS cioxHOCTH. 13a. 4-e, mepepad., [IpoxodreB A.A., KopsHoB A.T'.
Marematuka. EI'D. MHororpanHuku, Kpyrible Tena (TunoBoe 3ajanue 14). 3-e uzn.,
ITpoxodrer A.A., KopsinoB A.T'.

I'eomerpus. 10 kitacc. Meroanueckoe nocodue. Yrinyonennsiid yposens - bynko E.B.,
Mepznsk A.L'. u ap.

['eomerpus. Jlunakruueckue marepuainsl. 10 kiacc. ba3oBelii n yrinyOi€HHBIN ypOBHHU.
YMK B. ®@. byrysosa, 10 ki1

I'eometpus. Meroauueckue pexkomenanuu. 10 kiacc. bazoBelii U yriyOGnEéHHbBIN YPOBHHU.
YMK B. ®@. byrysosa, 10 ki1

['eomeTtpusi. 3amaun HA TOTOBBIX uepTexax /it moarotoBku Kk EI'D. 3.H. banasu, 10-11
KJIacc.

['eomeTpus. 3agaun Ha TOTOBBIX uepTekax st moarotoBku k EI'D. E.M. Pabunosuy, 10-
11 kinacc.

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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https://math100.ru/ege-profil2023/
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