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MNOACHUTEJIBHAS 3AIINCKA

['eomeTpus sBisgercs OAHUM M3 0a30BBIX KypcOB Ha YpOBHE CpEIHEro oOIlero
o0pa3oBaHus, Tak Kak 00ecrieyuBaeT BO3MOXKHOCTh H3yUCHHS JUCLIUIUINH €CTECTBEHHO-HAyYHOU
HAIpPaBJIEHHOCTH U TPEAMETOB T'yMaHUTAapHOro Hukia. [TockoibpKy JOruueckoe MBIIUICHHE,
dopmupyeMoe TpH HM3YYEHHH OOYYalOIIMMHUCS TOHSATHMHBIX OCHOB TI'E€OMETpUH, TIpU
JI0Ka3aTeNbCTBE TEOPEM M IMOCTPOCHHMM IEMOYKHU JIOTHUECKUX YTBEPXKICHUH MpHU pelIeHUn
FEOMETPUUYECKUX 3aJ1a4, YMEHHE BBIABUIaTh U OIpPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO
UCIIONIB3YIOTCS MPH PEIICHUU 33Ja4 €CTECTBEHHO-HAYyYHOTO IMKJIA, B YACTHOCTH (PU3NYECKUX
3az1ad.

[lenp ocBoeHus mporpaMmMbl ydeOHOTo Kypca «I'eoMeTpus» Ha YriIyOJIIEHHOM YpOBHE —
pa3BUTHE HMHIUBUAYAIBHBIX CIIOCOOHOCTEH OOY4YalOUIMXCS TPU H3YYEHUH TE€OMETPHH, Kak
COCTaBJISIIONIEH TIpeAMEeTHOW oOmactn «Marematuka ¥ WH(MOpMaTHKa» dYepe3 obecreueHue
BO3MOXXHOCTH TPUOOpETEHHs] U WCHOJIb30BaHUS Oojee IITyOOKHX T'€OMETPHUYECKUX 3HAHUU U
NeCTBUH, CHelU(PUUHBIX T€OMETPHUH, U HEOOXOJUMBIX JUIS YCIEHUIHOrO MPO(eCCHOHATHHOIO
00pa3oBaHus, CBA3aHHOTO C HCIIOJIb30BAaHUEM MaTEMaTHKH.

[TpropuTeTHBIMH 3a/ladyaMU Kypca T€OMETPUH Ha YIIIyOJIEHHOM YpOBHE, PACHIMPSAIOMIUMU
U YCWJIMBAIOUIMMHU Kypc 6a30BOT0 ypOBHSI, SIBISIOTCSL:

paciupeHue IpeaCcTaBIeHHs 0 TeOMETPUU KaK YaCTH MUPOBOM KyJIbTYpbl U (pOpMUpOBaHUE
OCO3HAHHUS B3aMMOCBS3M F'€OMETPUH C OKPY’KAIOLUM MUPOM;

dbopMupoBaHUE TpEACTAaBICHUS O MPOCTPAHCTBEHHBIX (Urypax KaKk O BaKHEHIIMX
MaTEMaTUYECKUX MOJIETISIX, TO3BOJISIOIUX OMUCHIBATh U U3Y4YaTh Pa3HbIC SIBJICHUS OKPYKAIOIIEro
MUpa, 3HaHUE MOHATUIHOTO amnmnapara o paszaeny «CrepeomeTpus» y4eOHOTO Kypca TeOMETPUH;

dbopMUpOBaHKE YMEHHUS BIaIeTh OCHOBHBIMH MOHITHIMH O IIPOCTPAHCTBEHHBIX (PUTYpax U
UX OCHOBHBIMH CBOWCTBaMH, 3HaHUE TeopeM, (GOopMyl M yYMEHHE HMX NPUMEHATb, YMEHUs
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAapPTHBIE CIIOCOOBI PELICHUS 3a/1ay;

dbopMupoBaHHE yMEHHsS paclo3HaBaTh Ha YEPTEXkKax, MOJENIAX U B pealbHOM MHpE
MHOTOIPAHHUKH U TeJa BPAILLIEHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIETIH;

dbopmupoBanue MOHUMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTEeMAaTHYECKUX TEOpHil, (POpMUPOBAHWE MOHMMAHUS POJM AKCHUOMATHKU TPH MPOBEACHUU
pacCyXIeHHUi;

dbopMUpOBaHHE yMEHHs BIIAJIETh METOAAMH JIOKA3aTeIbCTB M aITOPUTMOB PEIICHUS,
YMEHHS HMX TPUMEHATh, MPOBOJUTH JIOKa3aTeIbHBIE pACCY)XIEHUS B XOJAE pElIeHUs
CTEPEOMETPUYECKUX 337a4 M 3aJa4 C [PAKTHUYECKHUM coJepKaHHeM, (OpMHUpPOBaHUE
NpEJCTaBICHUsT O HEOOXOJUMOCTH JOKa3aTeNbCTB NpU OOOCHOBAaHUMM MAaTEMaTHYECKUX
YTBEPKICHHUM U pOJIM aKCHOMATHKHU B MPOBEJCHUU JAEAYKTUBHBIX PACCYKICHUI;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEJUIEKTYAIbHBIX U TBOPYECKUX CHOCOOHOCTEH
00ydJaromuxcsi, MMO3HABATEIHHOW AaKTHBHOCTH, WCCIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTU
MBIIUICHUSI, UHTEPEca K U3YYEHHUIO T€OMETPHH;

dopMupoBaHue (QYHKIMOHATHHOW T'PAMOTHOCTH, PEJIIEBAHTHON TE€OMETPUU: YMEHUS
pacrno3HaBaTh IPOSBIECHUS TEOMETPUUECKUX MOHITUH, 00bEKTOB U 3aKOHOMEPHOCTEH B peabHbIX
JKU3HEHHBIX CUTyallUsIX W TPU HU3YYCHHH JPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJECIUPOBAHMS PpEANBbHBIX CHUTyalldid, HCCIEIOBAaHMS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIMH [T0JIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJIepKaTeIbHBIMH JTUHUAMH yieOHOTO Kypca «['eomerpus» B 10—11 kmaccax
sBisitores: «[IpsiMble W TIJIOCKOCTH B MPOCTpPaHCTBE», «MHororpaHHukmny», «Tema BparieHus»,
«BekTopbl 1 KOOPIMHATHI B IPOCTPAHCTBEY, «JBIKEHHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «YyMETh ONEPUPOBATH MOHATHUIMUN,
peJIeBaHTHBIMU T€OMETPUH Ha yriyoséHHOM ypoBHEe oOydenus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJIepXKATEIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a (OPMHpPOBAHHE JIOTHUECKUX YMEHHU
pacnpenensercs He TOJIbKO MO COJIepKaTeNbHbIM JIUHUSAM, HO U 10 ToAaM o0yueHus. CoaepraHue



00pa3zoBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysibTaraMm ocBoeHUs dDenepanpHoil paboueit
MPOTPaMMBI, pacIpeIeIEHHBIM 10 TOJaM 00y4eHUsl, CTPYKTYPHPOBAHO TAKKM 00pa3oMm, 4TOObI KO
BCEM OCHOBHBIM, NPUHIMITHAIBHBIM BOIIpOcaM oOyyaronirecs: oOpaliaiiuch HeOJHOKPaTHO. DTO
MO3BOJIIET  OPraHM30BaTh  OBIAJCHHE TCOMETPUUECKUMH TIOHATUSAMU W  HaBBIKaMU
MOCIIEZI0BATENbHO U IMOCTYIMATENbHO, C COOMIOACHUEM MPUHIMIA MPEEMCTBEHHOCTH, a HOBBIC
3HAHMS BKIFOUATh B OOIIYIO CHCTEMY T€OMETPUUYECKUX MPEICTABICHII 00yYaONUXCs, PACIIHPSIs
U yriyouss e€, 00pa3ys MpoyHble MHOKECTBEHHBIE CBS3H.

[Tepexon k U3yYEHUIO TEOMETPUH HA YTIIyOJIEHHOM YPOBHE IMTO3BOJISIET:

co3aarh ycnoBus ans nuddepeHnmanuy  00ydeHHs, MOCTPOCHHUS WHAMBHUIYaIbHbBIX
0o0pa3oBaTeNbHBIX MpPOrpaMM, OOECHEUUTh  YIIyON€HHOE H3Y4YeHHE TEOMETpHUHM  Kak
COCTaBJISIIONIEH yueOHOTO TIpeaMeTa «MareMaTukay,

MOJITOTOBUTH OOYYAIOIMIMXCS K MPOJOJDKEHUIO U3YyYEHHUsT MAaTeMaTUKH C YY4ETOM BBIOOpa
Oynymeit mpodeccuu, obecrieunBas TPEEMCTBEHHOCTh MEXKIYy OOIKUM M MPOQECCHOHATBHBIM
o0Opa3oBaHHEM.

Ha u3ydenue yueOnoro kypca «I'eomerpus» Ha yriayonéaHom ypoBHe oTBoauTcs 204 yaca:
B 10 xmacce — 102 gaca (3 yaca B Henenio), B 11 kmacce — 102 gaca (3 yaca B Hellemro).
COJEPXAHUE OBYYEHUSA

10 KUIACC

IIpsiMble ¥ MII0CKOCTH B IPOCTPAHCTBE

OCHOBHBIE OHATUS cTepeoMeTpuu. Touka, mpsiMasi, INIOCKOCTh, TPOCTPAHCTBO. [loHATHE
00 aKCHOMaTHYECKOM MIOCTPOCHHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3aumHOe pacnosokeHue NpsAMbBIX B IPOCTPAHCTBE: NEPECEKAIONINECS, apajlIeIbHbIE U
CKpeluBaromuecs npsmele. [Ipu3Haku ckpemuypBaromuxcs npsamsix. [lapamiensHocTs NpsAMBIX 1
IUIOCKOCTEM B MPOCTPAHCTBE: MNapajuleibHbIE IMPSIMbIE B IIPOCTPAHCTBE, MApaJUIEIBHOCTh TPEX
OpsIMBIX, NApaUIEIBbHOCTh HpsIMOM W MiockocTu. [lapannenbHoe M LEHTpaJIbHOE
IPOEKTHPOBaHUE, U300paxkeHue Guryp. OCHOBHbIE CBONCTBA NMapauIEIbHOIO MPOEKTUPOBAHUSL.
N3obpakenue ¢puryp B napauienbHON MPOSKIUH. YTIbI C COHANPABICHHBIMU CTOPOHAMH, YOI
MEXy NPAMBIMH B IPOCTpaHCTBE. llapamienpHOCTh MIIOCKOCTEH: MapajlIeNIbHBIE IUIOCKOCTH,
CBOWCTBA MapajieNbHBIX TuIockocTel. [IpocTeifiie nmpocTpanCcTBEHHBIE (PUTYPBI HA MIIOCKOCTH:
TETPA3p, NapajuIeICIUIE, IOCTPOCHUE CEUECHUM.

[lepneHAUKYISIpHOCT HOPSIMOM M IUIOCKOCTH: NEPIEHIUKYJSIPHBIE TpPSMBIE B
IIPOCTPAHCTBE, MpSAMBbIE NApaUICIbHBIE M MNEPHEHIUKYJSPHBIE K IUIOCKOCTH, IIPH3HAK
NEPIEHAUKYIISIPHOCTU IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSMOM NEPIEHAUKYIISIPHON IIIIOCKOCTH.
OproronanbHOe NpoeKTUpoBaHUE. llepneHAVKyIIp M HAKIOHHBIC: PACCTOSHHE OT TOYKH IO
IUIOCKOCTH, PAacCTOSHHUE OT MpPsIMOH 10 IUIOCKOCTH, MPOEKIHs (UTypbl Ha IUIOCKOCTb.
[leprieHANMKYISAPHOCT TIIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTU ABYX IUIOCKocTel. Teopema
0 TPEX MEPIECHAUKYIIAPaAX.

YTrabl B IPOCTPAHCTBE: YTOJa MEXAY MPSIMOM U TJIOCKOCThIO, IBYTPAHHBIN yTOJI, JIMHEHHBIN
yroJl JABYI'pPaHHOToO yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOTrOrpaHoro yria. CBOMCTBa IJIOCKMX M IBYTPaHHBIX YIVIOB TPEXTPAHHOrO yria. Teopemsl
KOCHHYCOB U CHHYCOB JUJIsl TPEXTPAHHOIO YIJIA.

MHOrorpaHHuKH

Buabl MHOTOrpaHHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yrossHas mpusma, npsmas
U HakJIOHHas Mpu3Mbl, OOKOBas U TOJHAas TOBEPXHOCTh npusMbl. [lapamienenunen,
IOPSIMOYTOJIBHBIN NapajuleNenunes] M ero cpoicTBa. KpaTyaliime IyTH Ha IOBEPXHOCTU
MHOTOrpaHHuka. Teopema Oiinepa. IlpoctpancTtBennas teopema Iludaropa. IMupamupa: n-
yrojibHasi MUPaMUa, paBUIbHAs M yceu€HHas nupaMuabl. CBoiicTBa pédep U OOKOBBIX IpaHei
IPAaBWIBHOM nupaMuiel. [IpaBuibHBIE MHOTOIpaHHUKHU: IpaBUIbHAS IpHU3Ma W IIPABHIIBHAS
nUpamMu/a, MpaBUiIbHAas TPEYrojbHasi MUPpaMuAa U IPaBUIbHBIN TeTpasip, KyO. [Ipencrasnenue o
IIPABWJIBHBIX MHOTOTPaHHMKAX: OKTa’Ap, NOACKAIP U HKOCAdIP.



Brruucienue 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lmomans 60koBOi
MOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOM IPU3MBI, IJIOMIA/ (b OCHOBAHHMA, TEOpeMa 0 OOKOBOU
MOBEPXHOCTU TpsiMOM Tipu3Mbl. [1mommane G0KOBOM MOBEPXHOCTH M MOBEPXHOCTH TPABMIIHBHON
NpaMUJbl, TEOpPEMa O IUIOIAAN YCEUEHHON TUPaMUIBL.

CuMMeTpuss B IPOCTPAHCTBE. OJIEMEHTHI CUMMETPUM IPABUIBHBIX MHOTOTPAHHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOTOTPAHHUKE: CHUMMETpHUS IapajliesIeNuNe a, CUMMETpUs
IIPABWJIBHBIX IIPU3M, CHMMETPHS IPABUIIbHONU MTUPAMHU/IBI.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANpAaBICHHBIE M IPOTUBOINOJIOXKHO HaIlpaBIEHHbIE BEKTOphl. PaBeHCTBO
BEKTOPOB. JICHCTBUS C BEKTOPAMH: CIIOKEHHE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX
BEKTOPOB, YMHO)KEHHE BEKTOpa Ha unciao. CBOMCTBA cI0KeHUs BEKTOPOB. CBOMCTBA YMHOKEHUS
BeKTOpa Ha yncio. [lonsaTre komIutanapasie BEKTOPBI. [[pM3HaK KOMILUTAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamnenenunena. Teopema O pasjgOKEHUM BEKTOpA 10 TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsamoyronbHas cucrtema koopauHatr B npocrpaHcTse. Koopaunatel Bektopa. Cssb
MEXy KOOpJMHATaMHM BEKTOpPAa M KOOpJAWHATAMU TOYEK. YTOJ Mexay BekTopamu. CkalsipHOE
IIPOU3BENICHNE BEKTOPOB.

11 KUIIACC

Tesa BpalieHus

[TonsTus: UMIAMHIPUYECKAass MOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTh, cdepuyeckas
IIOBEPXHOCTH, 00pa3yIolIre MOBEpXHOCTEN. Tena BpaleHus: MUINHIP, KOHYC, yCeUEHHBIH KOHYC,
cthepa, map. Bzaumuaoe pacnosnoxenue chepbl U IIIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
N3o6pakeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka munmuHapa u konyca. CuMMeTpust cepsl
U 11apa.

O6Bém. OcHoBHBIE cBOlcTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOJIBHOTO
napajuienenunena u ciueactBus u3 He€. OObEM MpsMONW M HAKJIOHHOM NPU3MBI, IMIIMHIPA,
nupamMubl 1 KoHyca. O0bEM mapa 1 mapoBOro CerMeHTa.

KomOunanuu Ten BpaimieHuss M MHOTorpaHHukoB. [Ipusma, BhucaHHass B IWJIMHID,
onucaHHas okojio mwimHApa. [lepeceyenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u
chepsl mockocTrio. [loHATHE MHOTOTpaHHUKA, OMUCAHHOTO OKOJIO chephl, chepbl, BMUCAHHON B
MHOTOTPaHHMK WJIN TEJIO BPALCHMUSL.

[Tnomane MOBEpXHOCTH IWJIMHApA, KOHyca, Tomanas chepbl u e€ yacteid. [logobue B
npoctpancTtBe. OrHomieHWe O0O0BEMOB, IUIOMIAZCH TOBEPXHOCTEH TMOMOOHBIX  uryp.
[IpeoOpazoBanue monobus, romorerus. Pernenue 3amad Ha IUIOCKOCTH C HCIOJB30BaHHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceueHU MHOTOTPAaHHUKOB M TeNl BpallCHHs: CEYEHHs] IWIMHIpA
(mapayuielbHO W TMEPIEHAMKYJISIPHO OCH), CEUYEeHHs KOoHyca (mapaijielibHble OCHOBAaHHUIO U
MPOXOJAIINE Yepe3 BEpUIMHY), CEYCHHs IIapa, METOJbl IMOCTPOCHHSI CEUYEHHUIH: METOJ| CIEe/IOB,
METO]I BHYTPEHHETO POEKTUPOBAHUS, METO/] IEPEHOCA CEKYILEN TIIOCKOCTH.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npocTpancTBe. Onepauuu HajJ BEKTOpaMH. BEKTOpHOE YMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOTO yMHOXEHHs. [IpsMoyrosibHas cucTeMa KOOpPJAMHAT B MPOCTPAHCTBE.
Koopaunats! Bektopa. Pasnoxenne Bekropa nmo 6asucy. KoopanHaTHO-BEKTOPHBIM METOM MpH
pELIeHUH TeOMETPUUYECKUX 3a/1a4.

JBHKEHNSA B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBwkeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JIBWXXCHUU. Buabl NBMKCHUH: NApajuICIbHBIA IIEPEHOC, LIEHTpalbHAsi CUMMETPUS,
3epKaJIbHAasi CHMMETPUsI, TOBOPOT BOKPYT mipsiMoii. [IpeoOpazoBanus mogodus. [Ipsmas u chepa
Oiinepa.



INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHMA YYEBHOI'O KYPCA
«EOMETPUS» (YI'JIYBJIEHHBIN YPOBEHDB) HA YPOBHE CPE/JHEI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHckoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHAa POCCHICKOTO OOMIECTBA, MPEACTABICHHWE O MaTEeMaTHYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIEHUH, OpPOLEAYyp TpakIaHCKOro oOIecTBa
(BBIOOpPBI, OMPOCHI U APYTOE), YMEHHE B3aUMOJACHCTBOBATH C COIMAIILHBIMH WHCTUTYTaMU B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUCHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPakTaHCKON MICHTUYHOCTH, YBAXEHHUS K MPOILJIOMY U
HACTOALLIEMY POCCUKWCKON MAaTeMaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHUKEHUSIM POCCHUUCKUX
MaTE€MaTUKOB M POCCUHCKOW MAaTEMATHYECKOW IIKOJbI, WCIOIb30BAHHUE STUX JOCTHUKEHUN B
IpYTHUX HayKaX, TEXHOJIOTHUSAX, chepax SKOHOMHUKH;

3) 1IyXOBHO-HPaBCTBEHHOE BOCTIMTAHME:

OCO3HAHME JIYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMsI, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKd U JCSTENbHOCTbIO Y4YEHOrO, OCO3HAHHUE JIMYHOTO BKJIaJa B IMOCTPOCHHE
YCTOMYMUBOTO OyAyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHUE:

3CTETHYECKOE OTHOIIEHHE K MUPY, BKITIOYAs SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHU, PacCyKICHUH, BOCHIPUUMYUBOCTh K MaTEMaTHYECKHM acleKTaM
Pa3IUYHBIX BUJIOB HCKYCCTBA;

5) pusznueckoe BocniuTanme:

c(OpMUPOBAHHOCTh YMEHHUSI PUMEHATh MaTEMaTHUECKHUE 3HAHUS B HHTEpEcax 37J0pOBOrO
u Oe3omacHOro o0Opasa >XKU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOaNaHCHPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryisipHas (pu3nveckas akTUBHOCTb ),
bu3nYECcCKOe COBEPIICHCTBOBAHKE MPU 3aHATHUSX CIIOPTUBHO-03/I0POBUTEIBHON IEATEILHOCTHIO;,

6) Tpya0BOE BOCIUTAHME:

TOTOBHOCTH K TPY/Ay, OCO3HAHUE IICHHOCTH TPYAOIIOOUS, HHTEPEC K pa3lIuyHbIM chepam
npodeccuoHaNbHOM JEesTeNbHOCTH, CBSI3aHHBIM C MAaT€MaTUKON U €€ MPUIOKEHUSIMH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBHIOOP Oyaymied npodeccud U pPeanu30BbIBATH COOCTBEHHBIE
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MAaT€MaTH4YeCKOMY OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUN BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY YUYaCTHIO B PEIICHUN
MPAKTUYECKHX 3a7]a4 MaTeMaTH4eCcKOil HalpaBJIeHHOCTH;

7) 3K0JIOTMYeCKOe BOCTIUTAHHE:

c(OpPMUPOBAHHOCTh OKOJIOTUYECKOW KYJIBTYpbl, MOHHMAaHUE BIMUSHUS COIHAJIbHO-
HSKOHOMHUYECKUX TIPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpebl, OCO3HAHUE
[J100aTbHOT0 XapaKTepa SKOJIOTUYECKUX MpooieM, OpUeHTAIIHsI Ha TPUMEHEHNE MaTeMaTHUYeCKUX
3HAHW ISl pEIICHUS 33724 B 00J1aCTH OKPYKAIOIIEH cpeIbl, IITAHUPOBAHKE TTOCTYITKOB U OLEHKU
MX BO3MOXKHBIX MOCIIEICTBUM JJIs1 OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTHKH, MOHMMAHUE MATEeMAaTUYECKOW HAYKH Kak c]epsl
YeJIOBEYECKON NeSTENbHOCTH, 3TANOB €€ pa3BUTHS M 3HAUMMOCTH JJIsl Pa3BUTHUS LUBUIM3AIUH,
OBJIQJICHHE SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON KyJIbTYypOl Kak CPEACTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISTh MPOCKTHYIO U UCCIIEIOBATENbCKYIO ACSITEIbHOCTh MHAUBUIYAIBHO U
B IpyIIIIE.



METANPEIMETHBIE PE3YJIbTATHI
Ilo3naBaTebHBbIE YHHBePCcaIbHbIE YUeOHbIE 1eiCTBUS

Ba3zoBrble JJornueckue aeiicTBHA:

BBISBIISITH U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMAaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH OMNPEICNICHUS  MOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPHU3HAK KIACCU(UKAIIMKU, OCHOBAHHUS IJsi 0000IIeHUs u
CpPaBHEHHUSI, KpUTEPUU TPOBOAUMOI0 aHAIIN34,

BOCIIPUHUMATh, (HOPMYIHpPOBATh U MPEOOPa3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHULATENIbHbIE, EAMHIUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHUBOpeYHs B (akTax,
JMaHHBIX, HAOMIONEHUSX U  YTBEPXKICHUSX, TMpeasaraTb KpPUTEPUU JUIS  BBISABIICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUN;

JieNlaTh BBIBOJBI C HCIOJB30BAaHHEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKIFOUEHU N, YMO3AKIIOUEHUI 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUH (TIPSIMBIE U OT
MPOTUBHOTO), BHICTpAaWBaTh AapTryMEHTAIlMI0, TPHBOJUTH TPUMEPHl W  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CY>KICHHS U BHIBOJIBI;

BBIOMPATH CIIOCOO perieHus yueOHOH 3a1aun (CpaBHUBATH HECKOJIBKO BAPHAHTOB PELICHHUS,
BbIOMpaTh HanboJIee MOAXOASAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3zoBble ucciienoBare/ibCKie 1eHCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKUM HHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BOTIPOCHI, (DPUKCHPYIONIME MPOTUBOpPEUYUE, MpoOIEeMy, yCTaHABIMBAaTh HCKOMOE M JIaHHOE,
dbopMupOBaTh THUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OObEKTa, SBJIEHUS, IMPOLIECCa, BBISBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMH, SIBICHUSIMH, IPOLIECCaMHU;

CaMOCTOSITENIbHO (OPMYJIUPOBATh 0000IIEHUSI U BBIBOBI MO pe3ysbTaTaM IPOBEAEHHOIO
HAOIIOICHUSI, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh MOTYYCHHBIX PE3yJIhTAaTOB, BHIBOJIOB U
000011IeHNI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOI0KEHUS O
€ro pa3BUTUH B HOBBIX YCIIOBUSX.

Paborta ¢ nnopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAINH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOIPOC U JIs
peuieHus 3a1a4u;

BbIOMpaTh HMHGOPMALMI0O M3 HMCTOYHHUKOB pA3JIMYHBIX THUIIOB, AaHAJIW3UPOBATh,
CUCTEeMATH3UPOBAaTh W HMHTEPIPETUPOBATH HMHQPOPMAIMIO pPA3IMYHBIX BHIOB U  (GopM
MpeJICTaBICHHUS,

CTPYKTYpHUPOBATh HHPOPMAIIHUIO, TPEICTABIATH €€ B pa3ITUYHBIX (JopMax, HILTFOCTPUPOBATH
rpauvecKu;

OIICHUBATh HAAE&KHOCTh WHGOPMAIMM TIO0 CAMOCTOSTENBHO  CHOPMYITHPOBAHHBIM
KPUTEPUSM.

KoMMmyHnKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

Oo0menune:

BOCIIPUHUMATh U (OPMYIIMPOBATH CYXKACHHS B COOTBETCTBHHM C YCIOBUSMHU H IEISMU
oOwIeHus], SICHO, TOYHO, TPAMOTHO BbIpa)XaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U NMHCbMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS IO X0y PEIICHUS 3a/1a4i, KOMMEHTHUPOBATh [TOJIYYEHHBIN pe3ybTar;

B X0JI¢ OOCYXKJEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIA€MOM TEMBI, MPOOJIEMBI,
peuraemMoil 3aauM, BBICKA3bIBATh MJIEU, HALlEJICHHBIE HAa MOUCK PEIICHHUS, COMOCTABISTH CBOU
CYXKIEHHS C CY)XIIEHUSIMU JIPYTUX YYaCTHHMKOB AMajiora, OOHapy>KMBaTh pa3iudue M CXOACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMyIIUPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;



IPEACTaBIATh PE3yJbTaThl PEIIEHUs 3aJaud, HKCIEPUMEHTAa, HCCIIECAOBAaHUS, IPOEKTa,
CaMOCTOSITENIHO BBIOMPATh (POpPMAT BBHICTYIUICHUS € YUETOM 3aay NMPE3CHTAUU U OCOOCHHOCTEH
ayJIUTOPHH.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszanms:

COCTaBJIATh IUIAH, aJITOPUTM pEIICHHs 3a/aud, BBIOMpATh CIIOCOO pemeHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATH U KOPPEKTHPOBAThH
BapUaHTHI pEIICHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIA HHTEJIEKT:

BJIAJICTh HAaBBIKAMU I1O3HABATEIHHON peQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICIUTENIBHBIX IPOLIECCOB, HX pe3yJbTaToOB, BIAJAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCA U pe3yJIbTaTa pELICHNs MaTEMaTUUECKOH 3aauu;

IPEIBUAETh TPYIHOCTH, KOTOPBbIE MOTYT BO3HMKHYTh IPH PEIICHUH 3a/a4d, BHOCUTh
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLIGHUBATh COOTBETCTBUE PE3YJIbTATA IEJIU U yCIOBUSAM, OOBACHITH IPUYMHBI JOCTHKEHUS
WIA HEAOCTHKCHMsI pe3yJbTaTOB JAEATENbHOCTH, HAaXOIUTh OHIMOKY, JaBaTb OLEHKY
npuoOpEeTEHHOMY OTIBITY.

CoBMecTHas1 1eSITeIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW M MHIUBHIYaJbHONH pabOThI MpU
peleHur y4eOHbIX 3ahay, NPUHUMAaTh LElNb COBMECTHOH J€ATENbHOCTH, IUIAHUPOBATh
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpeneniarTb BUIbI paboT, JOrOBapHBAThCs, OOCYXAATh
MPOIIeCC U Pe3yabTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (Gopmax paboTsl (00CykIeHHs, 0OMEH MHEHHUH, «MO3TOBBIC
IITYPMBD» ¥ UHBIE), BBIIOJIHATH CBOKO YAaCTh pA0OTHI U KOOPAUHUPOBATH CBOU AEHCTBUS C IPYTUMHU
YJieHaMM KOMAaH/Ibl, OIICHMBATh KAueCTBO CBOETO BKJIaZa B OOWIMI MPOAYKT MO KpPUTEPHUSM,
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJECHCTBUS.

NPEJMETHBIE PE3YJIbTATHI

K konimy 10 knacca oOyyaronuiicss HayquTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHAMH CTEPEOMETPHUHU MPH PELICHUH 337a4 U
IPOBEICHUN MaTEMAaTUYECKUX PacCyKJICHHH;

® [IPUMEHATh AKCUOMBI CTEPEOMETPUM U CIEACTBUS W3 HHUX MpPU PELICHUU
reOMETPUUECKUX 3a]a4;

e Kjaccu(UUUPOBaTh B3aUMHOE PACIOJIOKEHUE NMPSAMBIX B IIPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TUNIOCKOCTEH B MPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C YIJIAaMU B IPOCTPAHCTBE: MEXKIY
HOPSAMBIMU B IPOCTPAHCTBE, MEXKY NMPSIMOM U MJIOCKOCTHIO;

e cBOOOJHO ONEPHPOBATH NOHATUSIMHU, CBI3aHHBIMU C MHOTOIPaHHUKAMU;

e CcBOOOJHO paclo3HaBaTb OCHOBHBIE BHJIbI MHOIOI'DAaHHHMKOB (TIpuU3Ma, NUPAMUIA,
IPSMOYTOJIBHBIN Mapasienenunen, kyo);

e Kiaccu(uUIUpPOBaTh MHOTOTPAHHHUKH, BEIOWpAs OCHOBaHMS IS KJIacCU(UKAIIH;

e CcBOOOJHO ONEPUPOBATH MOHATHSAMHU, CBSI3aHHBIMH C CEUEHHEM MHOTOIPaHHHMKOB
IUIOCKOCTBIO;

e  BBINOJHATH NApalICNIbHOE, IEHTPAJILHOE U OPTOrOHAJILHOE ITPOEKTUPOBaHUE (PUTYp Ha
IUIOCKOCTb, BBIIOJHATH N300pakeHUsl (PUTyp Ha MIIOCKOCTH;

® CTPOMTH CEYEHUS MHOTOTPAaHHUKOB Pa3JIMYHBIMU METOAAMH, BBINOJHATH (BBIHOCHBIE)
IUIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUJIOMIAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma, MHPaAMHIA),
reOMETPUYECKUX TeJI C IPUMEHEHUEM (popMyII;



CBOOOJHO ONEpUPOBATH MOHATHAMH: CHUMMETpPHUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (UTYPHI;

CBOOOJHO ONEPUPOBAThH MOHIATUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpPAMHATAM B
IIPOCTPAHCTBE;

BBITOJIHSATH IEUCTBUS HAJl BEKTOPaMH;

pemath 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOLICHHM M HaXOXKICHHE
FEOMETPUUYECKUX  BEJIMYMH, TMPUMEHSS U3BECTHbIE METOAbl MPU  PEIICHUU
MaTeMaTHYeCKUX 3a7[ad MOBBIIIEHHOT'O U BHICOKOTO YPOBHSI CIIOKHOCTH;

NPUMEHSTH MIPOCTEHIINE MPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKHX 3a/]aY;

U3BJICKATb, peoOpa3oBEIBAThH u UHTEPIPETUPOBATH UHGPOPMAITUIO 0
IIPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (Urypax, MpeACTaBICHHYIO Ha uepTexax u
PUCYHKAX;

MPUMEHSTD MOJTyYEHHbIE 3HAaHUS HA IIPAKTUKE: CPABHUBAThH U aHAJIU3UPOBATH pEabHbIC
CUTyalluu, NPUMEHSATh HW3YUYEHHbIE TOHATHS B IIPOLIECCE TIOUCKA PELICHUS
MaTeMaTU4ecku cPOpMYyJIUPOBAHHON MPOOIEMbI, MOJIEIUPOBATh pealIbHbIE CUTYallUu
Ha S3bIKE TIEOMETPUM, MCCIEAOBATH IIOCTPOEHHBIE MOJAEIU C HCIOJIb30BAHUEM
FeOMETPUUECKUX MOHATHH U TeOpeM, armapaTa alredpsbl, peniatb NpakTUYECKre 3a/1a4H,
CBSI3aHHBIE C HAXOK/ICHHEM I'€OMETPUUYECKUX BEIUUHH;

UMETH MPEACTABICHUS 00 OCHOBHBIX dTaax pa3BUTH FT€OMETPHH KaK COCTAaBHOM 4acTH
dbyH1aMeHTa pa3BUTHS TEXHOJIOTHH.

K konimy 11 knacca oOydaronuiicss HayquTCs:

CBOOOJHO OMEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C IMJIMHAPHUYECKON, KOHMUECKOW U
chepruyecKoi TOBEPXHOCTAMH, OOBSICHATH CITOCOOBI MOTYYCHHUS;

OTIEPHPOBATH TIOHATHSIMHU, CBSI3aHHBIMH C TEJIAMH BpAIECHHs: HUJIHHIPOM, KOHYCOM,
cdepoii u mapowm;

pacro3HaBaTh Tella BpameHus (IUIMHIpP, KOHYC, chepa U map) U 0OBSICHATH CIIOCOOBI
TIOJTYYCHHUS TEJl BPALICHUS;

KJIacCcu(UIUPOBATh B3aHMHOE PACIIONIOKEHHE CHEPhI U TUIOCKOCTH;

BBIYUCIISITh BEITUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEJI BPAlICHHS, OOBEMBI U
TUTOIIAAN MTOBEPXHOCTEH MHOTOTPAaHHHMKOB W TEJl BpAIEHUS, TEOMETPUUYCCKHUX TEJ C
npuMeHeHueM Gpopmyr;

CBOOOJHO OTIEPUPOBATh MOHITHAMH, CBI3aHHBIMH C KOMOMHAIIMSAMH TeJl BPALICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B c(epy W OMHCAHHBIA OKOJIO ChepHl,
cdepa, BlIMcaHHAsT B MHOTOTPAHHUK WITU TEJIO BPAIICHHUS,

BBIYUCIISATH COOTHOIICHHUS MEX/Y IUIOMIASIMH ITOBEPXHOCTEH U 00bEMaMH MOJTOOHBIX
TET;

n300pakaTh H3ydaeMble (UTYPBI, BBHITOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU U3
PHUCYHKOB ITPOCTHIX 00BEMHBIX (PUTYp: BHJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS TEI
BpAIICHHUS;

U3BJICKATh, WHTEPIPETHPOBATH U 1peoOpa3oBbIBaTh  HH(DOPMAITUIO 0
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (HUrypax, IMPEICTaBICHHYIO Ha YepTeXax u
pUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH ONEPAIK HA/l BEKTOPaMH,

3aJ1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBON CHCTEME KOOPAMHAT;

pemiath TEeOMETPUYECKHE 3aJayd Ha BBIYHCICHUE YIJIOB MEXIy MPSIMBIMH H
TUTOCKOCTSIMH, BBIYMCIICHHE PACCTOSHHA OT TOYKH JIO IUIOCKOCTH, B IIEJIOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOIa MIPU PELICHUN;



CBOOOHO OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMHU C JIBUKEHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

BBINOJIHATh HM300paKeHHWsT MHOTOTPAHHMKOB W TEJ BpAIlCHUs NpU MapajieTbHOM
HepeHoce, LEHTPAIbHON CUMMETPUH, 3€pPKAIbHOW CUMMETPHHM, IIPU MTOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA0OHS;

CTPOUTH CEYEHHUSI MHOIOIPAaHHUKOB U TEJ BPALLEHUS: CEUEHUS IIMINHIPA (TTapajuienbHO
U NEPIEHUKYJIISIPHO OCH), CEUEHUs KOHYCa (MapajuleIbHbIe OCHOBAaHUIO U IIPOXOIAIINE
yepes3 BEpLIMHY), CEUEHMS 11apa;

UCIIOJIb30BaTh METOABl IIOCTPOEHUSI CEUEHUM: METOJ CJEI0B, METOJA BHYTPEHHEIO
IPOEKTHPOBAHNUS, METO]] IIEPEHOCA CEKYILEH MIIOCKOCTH;

JIOKa3bIBaTh F€OMETPUYECKHUE YTBEPIKICHNUS;

IPUMEHATh TeOMETpUUYecKue (aKkThl M pElIeHHs CTepEeOMETPUYECKHX 3azad,
IIPEIIOJIaratoIuX HECKOJIBKO 1IAaroB PELIEHUs, €CIIM YCIOBUS NIPUMEHEHUS 3a/1aHbI B
SIBHOW M HESIBHOU (hopMme;

pemaTh 3aJa4d Ha J0Ka3aTeJbCTBO MATEMAaTHYECKUX OTHOUIEHMH M HaxOXJEHHUE
reOMETPUYECKUX BEIHYUH;

IPUMEHSATH IPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU
PELIEHNH CTEPEOMETPUUECKHX 3a/1a4;

OPUMEHSTHh IIOJY4YEHHbIE 3HAaHUS HA NPAKTHKE: CpaBHMBAaTh, AaHAJIU3UPOBATH U
OLIEHUBATb PEAIbHbIE CUTYallUU, IPUMEHATh U3yUEHHbIE MOHATHS, TEOPEMBI, CBOMCTBA
B IIpollecce IIOMCKAa pEUICHHUs MaTeMaTH4ecKd C(HOPMYIHMPOBAHHON MPOOIIEMBI,
MOJIEJINPOBATh peallbHbIE CUTYAllUU Ha S3bIKE€ T€OMETPUH, UCCIIE0BATh MIOCTPOECHHBIE
MOJIENIM C UCTOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUH U TEOpeM, amrmapara aiareopsl,
pelaTh NPakTHUECKUE 3a/1a4H, CBSI3aHHbIE C HAXOKIEHUEM I€OMETPUYECKUX BEJINYMH;
UMETb IPEACTABICHUs 00 OCHOBHBIX JTaNax pa3BUTHs T€OMETPUM KaK COCTAaBHOM 4acTH
¢dyHIamMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo yacoB DJIEKTPOHHbIE
13?1 HaumeHoBaHue pa3/iejioB M TEM MPOTPAMMBbI Beero KonTposbHbIE IIpakTnyeckue oﬁla(grotgggzlzme
padoThI padoTsbI pecypes
1 Brenenue B ctepeoMeTpuio 23 1 bubmuorexa [JOK
2 B3anMHOe pacIonoXeHne MPSIMEIX B MPOCTPAHCTBE 6 1 https://edsoo.ru/2023/
3 [MapamienbHOCTh MPSIMBIX | IIOCKOCTEH B 8 8%&{ \ellsj-(r:];?]ffgi/i!g;)-
MIPOCTPAHCTBE
4 IlepneHUKyYIAPHOCTD NPSMBIX U IUNIOCKOCTEH B o5 ?_I/Knacc
TPOCTPAHCTBE https://www.yaklass.r
S) VYTibl U paccTosTHUS 16 1 u/
6 MHOTOrpaHHUKH 7 1 Crnam T'HA: pety
7 BeKTOpBI B IPOCTPAHCTBE 12 EI'D
https://ege.sdamgia.ru/
®enepanpHbI IOpTal
«Poccuniickoe
8 [ToBTOpenue, 0000IIEHNE U CUCTEMAaTH3aIHs 3HAHU I 5 2 0GpazoBarHe»
https://edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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11 KJTACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBO 4acoB

JyeKTpoHHbIe (LM pOoBbIE)

Ne m/m HPOrpaMMbI Beero Km;;lg::;';me HP:K;ﬁlz‘;iiK"e 06pal0BATENLHEIE PECYPChI
1 AHalMTU4YecKasi TeOMETpUst 15 1 bu6nuoreka [IOK
9 [ToBTOpeHue, 0000IICHNE U 15 1 https:/_/edsop.r_u/202_3/0_6/ 14/vse-
CHCTEMATU3AMUS 3HAHUH materialy-biblioteki-czifrovogo-
3 O0BEM MHOTOTpaHHHKA 17 1 of
4 Tena Bpamerus 24 1 Sxmacc https://www.yaklass.ru/
. Cnam I'MA: pemry EI'D
5 HJIOH_Ial[I/I MMOBCPXHOCTU U OGBGMH 9 1 https://eqe.sdamqia.ru/
KpYIJIbIX T denepanbHbIiA TOPTAN
6 JBrokenus S 1 «Poccuiickoe 06pa3oBaHue»
7 [ToBTOpEHME, 0000IIEHUE 1 17 9 https://edu.ru/
cucremMaTtuisaluda 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoimnuecTBo yacoB darTa usyyenust
I /;[ Tema ypoka Beero Konrpoabnsie IIpakruueckue  Ilnan  dakr
padoTshI padoThI
1 OcHoBHbIE TpaBUiia H300paKEHUS HA PUCYHKE TUIOCKOCTH, 1
napajuIeNbHbIX IPSIMbIX (OTPE3KOB), CEpEANHBI OTPE3Ka
[TonsTHs cTepeoMeTpun: TOUKa, MpsiMasi, MIIOCKOCTb,
5 npocTpancTBo. OCHOBHEBIE MpaBUiIa U300PAKEHUS HA PUCYHKE 1
IJIOCKOCTH, MAapaJIJICNIbHBIX MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
3 [TonsTHS: MepeceKaroIuecs MIOCKOCTH, TIEPeCeKarOIIUecs 1
npsiMasi ¥ MJI0CKOCTh; MOTYNPOCTPAHCTBO
4 [TonsTHS: MepeceKarouecs MIOCKOCTH, TIEPeCeKaroIIUecs 1
npsiMasi ¥ MJI0CKOCTh; MOTYNPOCTPAHCTBO
5 MHororpaHHiKH, U300paKEHUE MPOCTEHIITIX 1
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOMINX 00BEKTOB
6 MHororpaHHUKH, H300paKeHUE MPOCTEHIIINX 1
MIPOCTPAHCTBEHHBIX (QPUTYP, HECYIIECTBYIONINX 00BEKTOB
7 AKCHOMBI CTEPEOMETPUH U TIEPBHIE CIEJICTBHS U3 HUX 1
8 AKCHOMBI CTEPEOMETPUH U TIEPBHIE CIEIICTBHS U3 HUX 1
AKCHOMBI CTEPEOMETPHH U MIEPBBIC CICICTBUS U3 HUX.
9 Crioco0bI 3a/1aHMs MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE. 1
O0603HaueHUS TPSIMBIX U TUIOCKOCTEH
N300paxkeHne ceueHuit mupamMuibl, KyOa U mpru3Mbl, KOTOPHIE
10 MPOXOAAT uepes ux péopa. M3zo0pakenue nepecedcHus 1
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpaiBanue MOCTPOEHHBIX
CeueHUi pa3HbIMU I[BETaMU
11 N3o0pakeHue ceueHnit mupaMuibl, Kyda v MpU3Mbl, KOTOpPbIE 1
MPOXOAAT uepe3 ux péodpa. M3oOpakeHne nmepeceucHus




IIOJIyYEHHBIX IIJIOCKOCTEN. PackpaimBaHue MOCTPOEHHBIX
CCUYEHUN Pa3HBIMU IIBETAMHU

12

N3o0pakeHue ceueHnit mupaMuibl, Kyda v Mpu3Mbl, KOTOpPHIE
MPOXOJAT Yepe3 ux péopa. M3o0pakeHue nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpammBaHye OCTPOCHHBIX
ceueHuu PAa3HbBIMH IBETAMU

13

N300pakenue ceueHuil mupamMusl, Kyda v Mpu3Mbl, KOTOPBIE
MPOXOAAT uepes ux péopa. M3zo0pakenue nepecedcHus
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpaimBaHue MOCTPOEHHBIX
CCUYEHUN Pa3HBIMU IIBETAMHU

14

Merton cnenoB 1uisi HOCTPOCHUS CEUYECHHIT

15

Merton cnenoB s noCcTpoeHus ceueHunil. CBoiicTBa
IIEPECCYCHUH IPSIMBIX U IUIOCKOCTEH

16

Merton cnenoB 1uis noCcTpoeHus ceueHunil. CBoiicTBa
IIEPECCYCHUH IPSIMBIX U IUIOCKOCTEH

17

[TocTpoenue ceuenuii B mupamuze, Kyoe mo TpémM ToukaM Ha
pé6pax. Co3znaHnne BHIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
IIOCTPOEHHUS

18

[TocTpoenue ceuenuii B mupamuze, Kyoe mo TpémM ToukaM Ha
pé6pax. Co3znaHnne BHIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
IIOCTPOEHHUS

19

[TocTpoenue ceuenuii B mupamuze, Kyoe mo TpéM ToukaM Ha
pé6pax. Co3naHnne BHIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
IIOCTPOEHHUS

20

[TocTpoenue ceuenuii B nmupamuze, Kyoe mo TpémM ToukaM Ha
pé6pax. Co3znaHnne BHIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
IIOCTPOEHHUS

21

[ToBTOpenue mnanumerpun: Teopema o MPONMOPIHUOHATIBHBIX
orpeskax. [logobue TpeyroisHUKOB

22

[ToBTOpenue nnanumerpun: Teopema Menenas. Pacuers! B
CEYECHMAX HA BBIHOCHBIX yepTexkax. Mcropus pa3BuTus
IJIAHUMETPUU U CTEPEOMETPUH




23

KonrtponsHas padora "Akcuomsl crepeomerpun. CeueHus"

24

B3anmHoe pacnioniokeHue npsMbIX B IPOCTPAHCTBE.
CxkpenruBatomuecs npsiMbie. [Ipu3Haku CKpeImnBarOIMMXCst
npsaMbIX. [lapamiensHble IpsIMbIE B IPOCTPAHCTBE

25

Teopema 0 CylIECTBOBAaHUM U €JUHCTBEHHOCTH MPSAMOM
MapajieIbHOM JaHHOW MPAMOM, MPOXOASAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKallled Ha JaHHOU npsimMoii. JlemMma o
MePECCUCHUH NapAIJIENbHBIX IPSIMBIX IIJIOCKOCTBIO

26

[TapannensHOCTh Tpex NMpsAMBIX. Teopema o TpEX mapanieabHbIX
npsAMBIX. TeopeMa 0 CKpelUBAIOIIUXCs MPSAMBIX

27

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA
MapajuieIbHOTO TPOCKTUpOBaHMs. M300pakeHne pa3HbIX GUryp
B [TapaJuIeIbHON IIPOCKIUU

28

[lenTpanibHas npoeKusa. Yoy ¢ COHaNnpaBICHHBIMU
CTOpOHAMU. YTOJ MEXAY IPSIMBIMU

29

3aza4uu Ha JOKa3aTeNIbCTBO U MCCIIEA0BAaHUE, CBSI3aHHBIE C
Pacroj0KEHUEM MPSMBIX B TPOCTPAHCTBE

30

[ToHsTHA: MapaIeTbHOCTh NPSIMOM U TIJIOCKOCTH B
npocrpascTse. [Ipu3Hak napajuienbHOCTH NPSAMON U IIJIOCKOCTH.
CgoiicTBa mapajuieJIbHOCTH PSIMOM U TNIOCKOCTH

31

['eomeTprueckue 3a1a4n Ha BRIYMCIICHUE U JJOKA3aTENbCTBO,
CBA3AaHHLIC C MMApaJIJICJIbHOCTBIO MPSAMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoeHue ceueHus, MPOXOIALIETO Yepe3 TaHHYIO NPAMYIO Ha
4epTeKe U NapajljIelIbHOIO APYrou npsMon. Pacuér oTHOIIEHMI

33

[MapannensHast MPOEKIHS, TPUMEHEHUE ISl TOCTPOCHHUSI
cedeHuit kyoa u napamienenunena. CBoicTBa
napauieNienurne1a ¥ MpU3Mbl

34

[TapannensHbie uiockocTu. [Ipu3HaKy napayieIbHOCTH IBYX
IJIOCKOCTEN




Teopema 0 napauieIbHOCTH U €AUHCTBEHHOCTH IUIOCKOCTH,

35 MPOXOASAIICH Yepe3 TOUKY, He MPUHAICIKAIILYIO JTaHHON 1
IJIOCKOCTH U CIIEICTBUS U3 HEE
CaolicTBa napamuieiabHbIX INIOCKOCTEN: O MapaIEIbHOCTH

36 MIPSIMBIX TTEpECceUEHUs TIPH TIEPECEUCHNUHN JIBYX MapalIeIbHBIX 1
IJIOCKOCTEMN TPEThEU
CBoiicTBa mapanienbHbIX IJIOCKOCTEN: 00 OTpe3Kax

37 napajieNbHbIX TPSIMbIX, 3a1<n}oqéHHL£x MeX1y MapaieIbHbIMU 1
IJIOCKOCTSIMU; O IIEPECEUEHUH NPSMOI C IBYMS
napajuiebHBIMU MJIOCKOCTSAMU

38 [ToBTOopenue: Teopema [Tudaropa Ha mIockocTu 1

39 [ToBTOpEHME: TPUTOHOMETPHUS MPSIMOYTOIBLHOTO TPEYTOJIbHUKA 1

40 CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO NapaljieNenuIeaa 1

a1 Brruncnenue JyiMH OTpE3KOB B KyOe U MPSMOYTOJIbHOM 1
napajuiesienumnese

42 [lepieHAMKYIAPHOCTH np;IMoZ“I U iockocTu. [Ipu3nak 1
NEPIEHIUKYJSIPHOCTH MIPSIMON U INIOCKOCTH

43 [lepneHUKyIAPHOCTD Hp;IMofI u mockocty. [Ipusnak 1
MEPIEeHIUKYIISIPHOCTH MPSIMON U TNIOCKOCTH
Teopema 0 CyleCTBOBAaHUU U €IMHCTBEHHOCTH MPSIMOM,

44 IIPOXOAAIIEH Yepe3 TOUKY IPOCTPAHCTBA U IEPIICHIUKYIIIPHON 1
K IJIOCKOCTHU

45 [TnockocTu U neprneHANKYIISIPHBIE UM MPSIMBIC B 1
MHOTOTpaHHUKAX

16 [11nockoCTH ¥ IepIEHAUKYIISIPHBIE UM MIPSIMBIE B 1
MHOTOTpaHHUKAaX

47 Ilepnengukynsap u HaknoHHas. [locTpoeHue neprneHuKysapa 1
13 TOYKH Ha MPSIMYIO

48 [lepnennukymsip u HakIoHHas. [locTpoeHue neprneHaANKyspa 1
13 TOYKH Ha IPSIMYIO

49 Teopema o Tpéx nmeprneHAuKyIsipax (mpsimasi u oOpaTHasi) 1

50 Teopema o Tpéx mepneHANKYIsIpax (mpsMas U oOpaTHas) 1




o1 VYroa Mexay CKpeluBaroIMMHCS IPSIMBIMU 1

52 ITouck neprneHuKyIIpHbIX HPAMBIX C IOMOILLBIO 1
MEPIEHIUKYISPHBIX MNIOCKOCTEN

53 OpTOroHaJIbHOE MMPOCKTUPOBAHUE 1

54 [Toctpoenue ceuenunit Ky6va, MPU3MBbI, TPAaBUJILHOW MUPAMUIBI C 1
IIOMOLIbIO0 OPTOTOHAJIHOM MPOEKIINHU

55 ITocTpoeHue ceueHni Ky6ua, IIPU3MBI, IPABUIILHOU IIUPAMHUJIBI C 1
MTOMOILBIKO OPTOTOHAJIBHOM MPOEKIINHU

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH. 1
[I;1ocKOCTH CUMMETPHUI B MHOTOTPAHHUKAX

57 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U INTOCKOCTH KaK 1
CJIEICTBUE CUMMETPUH

58 IIpaBunbHBIE MHOTOIPaHHUKU. PacyéT paccTOSHUN OT TOYKH 10 1
IIJIOCKOCTH

59 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacy€T pacCTOSIHUM OT TOUKH 10 1
IJI0OCKOCTH

60 CriocoObl OMyCTHTH NEPIEHMKYIIAPbL: CAMMETPHS, CIBAT 1
TOYKH I10 NapajuIeIbHON MPSMOI

61 CuBur 1o HenmapaJIeIbHON MPSMOM, H3MEHEHHE PACCTOSTHUN 1

62 KOHTpOJILHUasI pabota "Bsameoe PacCIIOJIOKEHUE IPSIMBIX U 1
IIJIOCKOCTEMN B IPOCTPAHCTBE
[ToBTOpEHME: Yyroi Mexay NpsMbIMUA Ha MIJIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJILHUKE, TEOpEMA 1
KOCHHYCOB

64 [ToBTOpEHME: YroyI MEeXKAy CKPEIIUBAOIIUMUCS MIPSIMBIMU B 1
IIPOCTPAHCTBE

65 I'eomeTprueckue METObI BEIUUCIEHUS YIJIa MEXTY NPSMBIMU B 1
MHOT'OTPaHHUKAX

66 JByrpanHbIii yroj. CBONCTBO JUHEWUHBIX YIJIOB ABYTPAHHOTO 1

yria




IlepnenaukynspHble naockocTy. CBOMCTBA B3aUMHO

67 MEPIEHIUKYISPHBIX MNIOCKOCTEN .
[Ipu3Hak nepneHIuKyIIPHOCTH MIJIOCKOCTEM; TeopeMa o

68 IPSIMOI1 IepecedeHust IByX INIOCKOCTEH MepreH UKy IIPHBIX 1
TPEThEN MIIOCKOCTH

69 [IpssMoyTONBHBIN MapajuieNenue; Ky0; n3MepeHusl, CBOMCTBa 1
IIPSIMOYTOJIBHOTO NIapaJuIeIenune1a

70 Teopema o ZMAroHaH NPAMOYTOJLHOTO Mapasliesenuiena u 1
CJIE/ICTBHE U3 HEE

7 CrepeomeTpryuecKue U NpUKIaJAHbIE 3a/1a4U, CBA3aHHBIE CO 1
B3alMHBIM PACIIOJIOKEHUEM MIPSIMBIX U IJIOCKOCTU

79 [ToBTOpEHME: CKpemMBarOIKECs NMPAMbIE, TapAJIICIbHbIE 1
IJIOCKOCTH B CTaHJAPTHBIX MHOTOTpaHHHUKAX
[Tapa mapannenpHbIX MIIOCKOCTEN HA CKPELIMBAOLINAXCA

73 MPSIMBIX, PACCTOSIHUE MEX]Ty CKPEUIMBAIOUIUMUCS MPSIMBIMH B 1
IIPOCTBIX CUTYaLUsAX

74 PaccTosiHue OT TOUKH 10 TIJIOCKOCTH, PaCCTOSHUE OT HPSIMOM 10 1
IIJIOCKOCTH

75 Brrunciienue paccToSTHUN MEXITY Cermnlia}omHMHCﬂ 1
IPSIMBIMU C TIOMOILBIO NEPIEHANKYJIIPHON TNIOCKOCTH
TpéxrpanHslil yroyi, HEPABEHCTBA JJIsl TPEXTPAHHBIX YTIJIOB.

76 Teopema ITudaropa, TeoOpeMbl KOCHHYCOB U CUHYCOB JIJIS 1
TPEXTPAHHOTO yria

77 DeMeHTHI cPepruyecKoil reOMeTpUH: reoIe3nuecKue JMHUN Ha 1
3emie

78 KonrtponbHast padota "Yrisl U paccTostHUS " 1

79 CucremaTtu3zanus 3HaHul "MHOTOIpaHHUK U €70 3JIEMEHTHI" 1

80 [Tupamuna. Buasl nupamun. [IpaBunbsHas nupamuaa 1

81 IIpusma. IIpsamas u HaknoHHas npusMmel. [IpaBuiibHas npusma 1

82 [IpsiMo¥t napaienenunes, NpsMOyroabHbIN ITapauIeIeuIeT, 1

Ky0




83 Brinyknble MHOrorpanHuku. Teopema Oitnepa 1
84 Boinyknble MHOrorpanHuku. Teopema Oinepa. [IpaBuibHbie U 1
MOJTYTIPABHIIbHBIE MHOTOTPAHHUKH
85 KonTponbHas pabora "MHuororpaHHUKT" 1 1
86 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMma BeKTOpOB 1
88 Pa3HocTh BEeKTOpOB 1
89 [TpaBwiio mapauenenumneaa 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
91 PaSJI(i)KGHI/Ie BEKTOpa 10 0a3ucy TpEX BEKTOPOB, HE JICKAIIUX B 1
OJTHOM TTOCKOCTH
92 CkansipHO€ ITPOM3BEICHUE 1
93 Brruucnenue yria Mex1y BEKTOpaMu B POCTPAHCTBE 1
94 [Tpocreiimme 3a1a4n ¢ BEKTOpaMH 1
95 [Tpocreiimme 3a1a4n ¢ BEKTOpaMH 1
96 [Tpocreiimme 3a1a4n ¢ BEKTOPaMH 1
97 [Tpocreiimme 3a1a4n ¢ BEKTOpaMH 1
98 O0o001IeH e U crucTeMaTU3alus 3HaHU| 1
99 O0o001IeH e U cucTeMaTU3alusl 3HaHU| 1
100 HroroBasi KoHTpoJbHAs paboTa 1 1
101 HroroBasi KoHTpoJbHAs paboTa 1 1
102 O0001IeHrEe 1 cUCTEMaTU3aIlis 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
11 KJIACC
N KoJsnvecTBO 4acoB Jara nzydyeHnus
I /;1 Tema ypoka Beero Konrtpoabubie IIpaktuyeckue  Ilman = dakr
padoTbI padoTbl
1 [ToBTOpenue TeMbl "KooparHaThl BEKTOpa Ha MIIOCKOCTH U B 1

npoctpancTse”




2 IToBTOpenue TeMsl "CkansipHOE IPOU3BEAECHUE BEKTOPOB" 1

3 [ToBTOpeHME TeMbl "BeIvrcieHre yTiia MEXTy BEKTOpaMH B 1
npoctpaHcTae"

4 [ToBTOpeHue TeMbl "YpaBHEHUE IPAMOM, MPOXOIAIICH Yepe3 1
JB€ TOUKH"

5 YpaBHEHHE IJIOCKOCTH, HOPMaJlh, YPaBHEHHE IJIOCKOCTH B 1
OTpe3Kax

6 VYpaBHeHHE IJIOCKOCTH, HOPMaJlb, YpaBHEHHE IJIOCKOCTH B 1
OTpe3Kax

7 BekropHoe nmpousBeieHue 1

8 JIuHeliHple HEPABEHCTBA, JTMHEHHOE MPOTPaMMHUPOBAHHE 1

9 JIuHeliHple HEPABEHCTBA, JTMHEHHOE MPOTPaMMHUPOBAHHE 1

10 AHanuTHYeCcKre METOIbI pacuéTa yriia Mexay NpsMbIMH B 1
MHOTOTpaHHUKAX

11 AHaTUTHYECKHE METO/IbI pacuéTa yriia Mex /Iy TIOCKOCTSIMH B 1
MHOTOTpaHHUKAX

12 dopMya pacCTOSHUS OT TOYKH JI0 TUIOCKOCTH B KOOPAMHATAX 1

13 HaxosxneHue paccTOsHUIM OT TOUKHU A0 IIIOCKOCTH B Ky0Oe 1

14 Haxoxcz[emie PACCTOSIHUN OT TOYKH JI0 IJIOCKOCTH B 1
MIPaBWJIbHOM NHUpamMue

15 KontposbHas padoTa "AHamuTu4yeckas reomeTpus" 1

16 CeueHurst MHOTOTPAaHHUKOB: CTaHIapPTHBIE MHOTOTPAHHUKH 1

17 CeueHurst MHOTOTPAaHHUKOB: METO/I CJIEJIOB 1

18 CeueHnsi MHOTOTPaHHUKOB: CTAaHAAPTHBIE MII0CKOCTH, 1
nepeceyeHus MPSMbIX U TUIOCKOCTEH

19 [TapanienpHbIE MPSMBIC U TIFIOCKOCTH: TapaJlJICIbHBIC CEYCHUS 1

20 [TapaienpHbIE MPSMBIC U TITIOCKOCTH: pacy€T OTHOIICHUH 1

21 [TapannenbHble MPSMBIE U IIOCKOCTH: YIJIbI MEXKIY 1

CKPCIIUMBAOIIUMHUCS ITPAMBIMHA




IlepnenquKyaspHBIE MPSAMBIE U IUNIOCKOCTU: CTaHJAPTHBIC MTAaphI

22 MePIEHIUKYISPHBIX TUIOCKOCTEH U IPSAMBIX, CHMMETPUHU 1
MHOTOTPaHHUKOB

23 [leprieHIUKyISIpHBIEC IPSMBIC U TUIOCKOCTH: TEOpeMa O TPeX 1
MePIEeHIUKYISIpax

24 [lepnieniuKyAsipHBIE MPSAMBIE U TUIOCKOCTH: BBIYUCIECHUS AJIUH 1
B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: MIIOIMIATN MHOTOYTOJIBHUKOB, (DOPMYITBI ISt 1
TJI0IA 1N, COOOPaKEHUSI TIOT00MS

26 [ToBTOpEHME: MIOIMIA MHOTOYTOJIBHUKOB, (DOPMYIIbI AJIs 1
Ioaiel, COOOpakeHUsl MOA00MS

97 [ToBTOpEHME: MIOMIA MHOTOYTOJIBHUKOB, (DOPMYIIBI AJIst 1
Ioaiel, COOOpakeHUsl MOA00MS

8 [Imomaau ceyeHnii MHOTOTPaHHUKOB: IUIOIIAN TOBEPXHOCTEN, 1
paspe3aHusi Ha YacTH, COOOpaKEHUS TTOI00us

29 [Imomaau ceyeHnii MHOTOTPaHHUKOB: IUIOMIAIM TOBEPXHOCTEN, 1
pa3pe3aHusi Ha YacTH, COOOPaKEHUs TTO100US

30 KonrtponsHas padora "[loBTOpeHrEe: MHOTOTPaHHUKH, CEUCHHS 1
MHOTOT'PaHHUKOB"

31 O06bEM Tena. O0beM IPSIMOYTOJIBHOTO MapasuIeseuIe 1a 1

32 3anaun 00 yaBOoeHUHU Ky0Oa, 0 KBaapaType Kyda; 0 TpUCEKIIUN 1
yriaa

33 CrepeoMeTpuuecKre 3aJjauu, CBI3aHHbIE ¢ 00BEMOM 1
MPSIMOYTOJIPHOTO TapaJuIeTenune1a

34 [TpuknanHbie 3a1a4M, CBSI3aHHBIC C BEIYUCICHUEM 00BEMA 1
MPSIMOYTOJIBHOTO Mapajuiesenune1a

35 O0BEM IPSIMON TPU3MBI 1

36 CrepeoMeTpuuecKre 3aJjau, CBI3aHHbIE C BEIYUCICHUEM 1
00BEMOB MPSMON IPU3MBI

37 [TpuknanHbie 3a1a4M, CBSI3aHHBIC C 00BEMOM MPSIMOU TIPU3MBI 1




Brrurcnenue 00bEMOB TeIl ¢ TOMOIIBIO OMPeIeIEHHOTO

38 N .
uHTerpana. O6b€M HaKJIOHHON TPU3MBI

39 Brruucnenue o0EMOB T ¢ TOMOIIBIO ONPECTEHHOTO
uHTerpaia. O6bEM nupaMusl

40 ®opmyna 06béMa nmupamuisl. OTHOIIEHHE 00BEMOB ITUPAMH/T C
00IITUM yTIIOM

a1 ®dopmyna 00bEMa mupamugsl. OTHOIICHHE 00BEMOB TUPAMUJL C
OOIIKM YTIIOM

42 CTGpGOMG"EpH‘IGCKHG 3aJla4u, CBS3aHHbBIE C 00bEMaMu
HAKJIOHHOM MPU3MBbI

43 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbIE C 00bEMaMuU
MTUPaMHUIbI

44 [Tpuknagueie 3agaun mo Teme "OO0BEMBI TeN'", CBA3aHHBIE C
00bEMOM HAKJIOHHOM MTPU3MBI

45 HpI/I}(JIaI[HHe 3agauu o TeMe "OO0bEMBI Ten", CBA3aHHBIE C
00BEMOM TTHPaAMUJIBI

16 [Ipumenenne 00bEMOB. Beruncnenue paccTossHust 10
IJI0OCKOCTH

47 KonrtponsHas padora "O6béM MHOTOrpaHHUKA"

48 HI/IJ‘II/IHI[pI/I‘IeCKafI MTOBEPXHOCTh, 00pa3yrolire
LHUJIUHIPUYECKON MOBEPXHOCTH

49 Hunuuap. [psamoit kpyrosoi nunuuap. Ilnomans nosepxHocTu
UWIMH]IpA

50 Konnueckas moBepXHOCTh, 00pa3yromne KOHHIEeCKOM
nosepxHoctu. Konyc

51 Ceuenne KoHyca IJIOCKOCTBIO, MapaJlJIeNbHOM IIOCKOCTH
OCHOBaHUs

50 VYceuénnsiii konyc. M3o00pakeHre KOHYCOB U YCEUEHHBIX
KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTH U IMOJTHON TOBEPXHOCTH

KOHyca




[Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH

54 1
KOHyca

55 CrepeomeTpHuecKue 3a1a"H Ha JI0Ka3aTeNLCTBO U BEIMHCIICHHC, 1
MMOCTPOCHHUEM CEUYCHUM ITUITHH]IPA, KOHYCa

56 CrepeoMeTrpuueckue 3a7a1H Ha 10Ka3aTeNbCTBO M BHIYUCIICHNE, 1
MOCTPOSHUEM CeUSHHH MMIMHAPA, KOHYCa

57 [TpuknagHble 3aa41, CBSI3aHHBIE C IIJIMHIPOM 1

58 [TpuknagHble 33241, CBSI3aHHBIE C IJIMHIPOM 1

59 Cdepa u map 1

60 [Tepeceuenue ceps! u mapa c mrockocTeio. Kacanue mapa u 1
cdepsl IITOCKOCTRI0. Bua n n3o0paxeHue mapa

61 [epeceuenue chepsl u mapa ¢ IwIockocTeio. Kacanue mapa u 1
cdepsl IOCKOCThIO. By 1 n3o0paxenue mapa

62 Ypasaenune chepsl. [Lnomans chepsl u e€ gacten 1

63 Cummerpus chepsl u mapa 1
CrepeoMeTpHuuecKre 3aJa91 Ha JI0KA3aTeILCTBO U BEIYHCIICHHE,

64 CBsI3aHHBIE CO c(hepoil U mapom, MOCTPOCHUEM HX CEUYCHUHN 1
MJIOCKOCTBIO
CrepeoMeTpHyecKre 3aJaui Ha JOKa3aTeIbCTBO U BBIYMCIICHHE,

65 CBsI3aHHBIE CO cpepoii U MapoM, TOCTPOCHUEM HX CEUCHHH 1
TUIOCKOCTBIO

66 [TpuknagHble 3a1a4n, CBsI3aHHBIE CO cPepoit U Iapom 1

67 [ToBTOpEHUE: OKPYKHOCTH HA IIOCKOCTH, BBIYMCIICHHS B 1
OKPYKHOCTH, CTaHJAPTHBIC TTO100USI

68 Paznuunble KOMOMHAIMY TEJ BpAIIEHUs] © MHOTOTPaHHUKOB 1

69 3agauu no Teme "Tena ¥ MOBEPXHOCTH BpareHus " 1

70 3amauu o Teme "Tena M MOBEPXHOCTH BpamieHus" 1

71 KontposnbHas padota "Tena u mOBepXHOCTH BpamieHus" 1

72 006beém mummHapa. Teopema 06 00bEME MPSAMOTO MIJIMH]IPA 1

73 Brruucienue o0EMOB TE ¢ TOMOIIBIO ONIPECTEHHOTO 1

unTerpana. O6béM KoHyca




74 [Tnomiaau GOKOBOH M MOTHON MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHuuecKre 3a]ja4u, CBSI3aHHBIE C BEIYUCICHUEM 1
00BEMOB IMJIMHIpA, KOHYCa

76 HpI/IKHa,I[HI)IGVSa,Ha"{I/I o TeMe "OOBEMBI U TUIOIIAIN 1
MMOBEPXHOCTEH Tel
O0BéM 1rapa u mapoBoro cexropa. Teopema 00 0OBEMeE mapa.

77 [Tnomane cheprl. CTepeoMeTprudecKre 3a/1auu, CBI3aHHBIE C 1
BBIYHCIICHHEM 00BbEMOB II1apa, MapOBOTO CETMEHTA U IIAPOBOTO
CeKTopa
[Tpuknagueie 3agaun mo Teme "OO0BEMBI TeN'", CBA3aHHBIE C

78 00BbEMOM m1apa U miomazabio cepsl. COOTHOIIEHUS MEXTY 1
TJIOIIA ISIMU TTIOBEPXHOCTEH U 00bEMaMH MOTIOOHBIX TEll
[Tomo6HbIe Tena B mpocTpaHcTBe. M3MeHeHne 00bEéMa ipu

79 noaoouun. CTepeoMeTpuIecKHe 3aa4H, CBSI3aHHbBIC C 1
BBIUHCIICHHEM 00BbEMOB TEll U TUIOIIAJIEH MTOBEPXHOCTEH

80 KonrtponsHas padora "[1011a111 moBEpXHOCTH U 0OBEMBI 1
KpYTJibIX Tea"

81 JIBrxenus npoctpancTBa. Otobpakenus. J[BrkeHus u 1
paBeHCTBO (puryp. Ob1IMe cCBOWCTBA ABMKCHUIA

82 Buapl nBukeHHit: napaieIbHbIN NEPEHOC, UEHTPAIbHAS } 1
CUMMETpHUS, 3epKaibHasi CHMMETpPHSI, TOBOPOT BOKPYT IMPSIMOM

83 [TpeobpazoBanus nomoous. [Ipsimas u cdhepa Ditnepa 1

84 I'eomeTpuyeckue 3a1a4u Ha IPUMEHEHUE IBUKEHUS 1

85 KonrtponsHas padora "Bekropsl B mpocTpaHcTse" 1
Ob6o6matomee moBropeHue 11 moHATH U METOZOB Kypca

86 reometrpun 10-11 kmaccoB, cucremMaTu3aiys 3HaHUM: 1
"[TapanienbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTpaHCcTBE"
Ob6o6matomee moBropeHue 11 moHATHI U METOZOB Kypca

87 reometrpun 10-11 kmaccoB, cucremMaTu3aiys 3HaHUM: 1

"BekTopsl B mpocTpancTse"




88

Ob6o6matomee moBropenue 11 moHATH U METOZOB Kypca
reomerpuu 10-11 kitaccoB, cucremaTu3arus 3HaHUI:
"BexTopsl B ipocTpancTae”

89

Ob6o6matomee moBroperue 11 moHATHI U METOZOB Kypca
reomerpun 10-11 kmaccos, cucremaru3anus 3HaHU: "O0beM
MHOrOrpaHHuka"

90

Ob6o6matomee moBroperue 11 moHATH U METOIOB Kypca
reometrpun 10-11 kmaccos, cucremaru3anus 3HaHU: "O0beM
MHOrOrpaHHuka"

91

Ob6o6matomee moBropenue 11 moHATH U METOZOB Kypca
reomerpuu 10-11 kitaccoB, cucremaTu3arus 3HaHUI:
"ITnomaay moBepXHOCTH U 0OBEMBI KPYTJIBIX Ten"

92

Ob6o6matomee moBropenue 11 moHATH U METOZOB Kypca
reometpuu 10-11 kitaccoB, cucremaTuzaius 3HaHU:
"ITnomanay moBepXHOCTU M 0OBEMBI KPYTIIBIX Ten"

93

HroroBasi KoHTpoJbHAs paboTa

94

HroroBasi KoHTpoObHAs paboTa

95

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIUS 3HAHUI

96

Hcropus pa3BUTHs CTEpEOMETPHUH KaK HAYKH U €€ POJIb B
paBBI/ITI/II/I COBpeMeHHBIX I/IH)KeHepHBIX nu KOMHBIOTepHBIX
TEXHOJIOTUH

97

Hcropus pa3BUTHs CTEpEOMETPHH KaK HAYKH U €€ POJIb B
paBBI/ITI/II/I COBpeMeHHBIX I/IH)KeHepHBIX nu KOMHBIOTepHBIX
TEXHOJIOTUH

98

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX MH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX MH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI




100

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX MH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

102

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




MMPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

10 KJIACC
Kon .
HIpoBEpsIEMOro IIpoBepsiemble NpeIMeTHBIE Pe3yIbTATLI 0CBOCHHS! OCHOBHOI
00pa30BaTeILHON MPOrPaMMBbI CpelHero o01ero od0pa3oBaHusi
pe3yJbTara
7 ["'eomerpus
7.1 OnepupoBarh MOHATUSAMU: TOUKA, MPsSMasi, TNIOCKOCTb
79 [IpuMeHSTh aKCHOMBI CTEPEOMETPUM M CIEJICTBUS M3 HUX TIpPU PEUICHUH
TeOMETPHYECKUX 3a7a4
73 OHGpHpOBE‘iTI) MOHATHSIMH: NAPAJUIETbHOCTD U NEPIIEHIUKYISIPHOCTD MPSMBIX U
TJIOCKOCTEM
74 KnaccupunupoBarh B3aUMHOE pACHOJOKEHHUE TMPSIMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE
OnepupoBaTh MOHATUSIMU: JBYTPAHHBIN YTOJ, TPaHU ABYTPAHHOIO yria, pedpo
7.5 NIBYTPAHHOTO yTJa, JHUHEWHBIH Yroj JBYIpaHHOTO yria, TpaaycHas Mepa
JIBYTPaHHOTO yTia
76 OnepupoBaTh MOHATHSMH: MHOTOIPaHHUK, BI)II'IyKJ;II)II‘/JI U HEBBITYKJIBIN
MHOTOTPaHHHK, JIEMEHTHI MHOTOTPAHHUKA, TPABWJIbHBIII MHOTOTPaHHUK
77 PacriozHaBath OCHOBHBICE BHUABl MHOTOTPAHHHMKOB (TIMpaMuia, MpHU3Ma,
' MPSIMOYTOJIBHBIN TTapajuIeTIeuIe], Ky0)
KnaccudunmpoBaTb MHOTOTpaHHUKH, BEIOUPAst OCHOBAHUS IS KIIACCHU(PUKAIINN
7.8 (BBIMYKJIBIE W HEBBIMYKJIblE MHOTOTPAHHHMKH, IMPaBUJIbHbIE MHOTOTPAHHUKH,
IpsIMbIE M HAKJIOHHBIC TTPU3MBI, TAPAJUICTICITUIIC/IbI )
7.9 OnepupoBaTh MOHATUSMU: CEKYIIasi INIOCKOCTh, CEYCHIE MHOTOIPAaHHUKOB
710 OOBSICHIATh TPHUHIUIBI MOCTPOCHUS CEUYCHUH MHOTOTPAHHUKOB, HCIIOJIB3YS
METO/ CJIEJIOB
Ctpouthb ceueHuss MHOTOTPAHHUKOB METO/IOM CJIEJIOB, BBIMOJIHAThH (BHIHOCHBIE)
7.11 TUTOCKHE YePTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY,
CHU3Y
Pemarp 3amaun Ha HaXOXJACHHE T€OMETPUYECKUX BEIMUYMH MO 00pa3lam WiH
QITOpUTMaM, TMPUMEHSS HM3BECTHBIC AHAIUTUYECKUE METOJBI MPU PEUICHUH
7.12 CTAaHJAPTHBIX MaTEMaTUYECKHX 3a7a4 Ha BBIYUCICHHE DPACCTOSHHN MEXKTY
IBYMS TOYKaMH, OT TOYKH JO MPSMOM, OT TOYKH JO TUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS MTPSIMBIMU
Pemath 3amaun Ha HAXOXXJEHHE TE€OMETPUUYECKUX BEIUYHMH MO oOpas3iam Hiu
aIropuT™MaM, MPUMEHSS H3BECTHBIE AHAIUTUYECKHE METOJbl NPU PEUICHUH
7.13 CTaHJAPTHBIX MAaTEMaTHUYECKHX 3a7a4 Ha BBIYHCICHUE YIJIOB MEXKIY
CKpEIIMBAIOIIUMHUCA TPSIMBIMH, MEXAY NpPSIMOH M IJOCKOCTHIO, MEXIY
TUTOCKOCTSIMU, JIBYTPaHHBIX YTIIOB
Borancnarte 00bEMBI U IUIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpH3Ma,
7.14 nupamMuza) ¢ TpUMEHEHHEM (OpMyJ, BBIYHCIATh COOTHOIIEHUS MEXKIY
TUTOMIA/ISIMU TTOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX MHOTOTPAHHUKOB
715 OnepupoBath MOHITHIMH: CHMMETPHUS B IIPOCTPAHCTBE, IIEHTP, OCh U TUIOCKOCTh

CUMMETPUH, IICHTP, OCh U MIOCKOCTh CHMMETPHUU (DPUTYPBI




W3BnekaTh, mnpeoOpa3oBBIBATH M HMHTEPIPETUPOBATH HH(OpPMAIUIO O

7.16 MIPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTYypax, MPEACTABICHHYIO Ha YepTekax
U PUCYHKaX
[IpumeHsaTh TeOMEeTpUYecKre (PaKThI ISl PEIICHUS CTEPEOMETPUUYECKUX 3a/1ay,
7.17 MIPEANOJIATaoINX HECKOJIbKO IIIaroB pEIICHUs, €CIW YCIOBUS TPUMEHEHUS
3aJaHbl B SIBHOH (opme
718 [IpumensTh  mpocTeiline OporpaMMHBIE  CpelICTBa UM 3JEKTPOHHO-
KOMMYHHKAITMOHHBIE CHUCTEMBI IIPH PEIICHUN CTEPEOMETPUIECKIX 33]1a9
719 [IpuBOIUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MIPUPOJIE U KHU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh TONydYeHHbIE 3HAaHWA Ha MpPaKTHUKE: aHAJIW3UPOBATh pealibHbIE
CUTyallud W TPUMEHSATh M3YyYCHHBIC MOHATHS B IMPOIECCEe MOWCKA PEIICHUS
MaTeMaTU4ecKd CQOpPMYJIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh pealibHbIE
7.20 CUTyallud Ha S3bIKE TE€OMETPUHU, HCCIEAOBaTh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX MOHATHI U TeopeMm, ammapara airedpsl,
pemaTth MpakTUYECKUe 3aJladyd, CBSI3aHHBIE C HAXOXKJICHHEM TI'€OMETPHYECKHX
BEJIMYUH
11 KJIACC
Kon .
HIpoBEpsIEMOro IIpoBepsiemble NpeIMETHBIE Pe3y.IBTATLI 0CBOCHHS! OCHOBHOI
00pa30BaTeILHON MPOrPaMMBbI CpelHero o01ero od0pa3oBaHusi
pe3yjabTarTa
6 ['eomeTpus
OnepupoBaTh MOHATHSAMH: LHUIUHApPUYECKas IOBEPXHOCTb, 0Opa3ylomiue
6.1 WIMHIPAYECKON  TMOBEPXHOCTH, IWIMHIP, KOHHMYECKas TIOBEPXHOCTD,
o0pa3yronire KOHHYeCKOM MOBEPXHOCTH, KOHYC, ChepuyecKasi HOBEpXHOCTh
6.2 Pacno3naBath Tena BpamieHus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJTyUSHHSI TEJ BPAILICHHS
6.4 KnaccuduimpoBars B3aMHOE pacioyiokeHue chepbl U MIOCKOCTH
OnepupoBaTh MOHATHSAMH: IIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
6.5 CErMEHTa, IIIapOBOM CII0M, OCHOBaHHE IIapOBOIO CJIOSI, BBICOTA IIAPOBOT0 CJIOS,
LIapOBOM CEKTOP
6.6 Boeraucnsats 00bEMBI U IUIOMAH TOBEPXHOCTEH TN BPAILIEHUS, TEOMETPUUECKUX
' TE€J C MPUMEHEHHEM (HOpMYIT
6.7 OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BIMCAHHBIN B cepy W ONMHMCAHHBIN
oKoJ10 cepsl, chepa, BlircaHHAs B MHOTOTPAHHHK HIIM TEIIO BPAIICHUS
6.8 BBIYuCnaTh COOTHOLIEHUS MEXAY IUIOMIAIMUA TOBEPXHOCTEH u 00BEMamMu
' MOTI0OHBIX TE
6.9 N3o00paxkaTe u3ydaemble (UTYpBI OT PYKH U C TMPUMEHEHHUEM IPOCTBIX
' 4epTEKHBIX HHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: Bua cBepxy, COOKYy, CHU3Y; CTPOUTh CEUCHHS TEJ BPALICHUS
W3Bnekath, WMHTEPOPETUPOBATH H  MPeoOpa3oBbIBATh HHPOPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTekax

Y PUCYHKaX




6.12

[IpumensTh reomMeTprudeckre (HakThl Uil PEUICHUsT CTEPEOMETPUUECKUX 3a/1ad,
IPEATOJIArafoMX HECKOJBKO INAaroB pEIICHHs, €CIU YCIOBHS NPHUMEHEHUS
3aJaHbl B SIBHOU (opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINIOSTHATE NEHCTBUS CII0KEHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOKCHHS
BEKTOpPA Ha YHCII0, O0BSACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJAIOT

6.15

[IpuMeHATH, MpaBUIIO NapaJLIEIECIUIENA IPU CI0KEHUHU BEKTOPOB

6.16

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPJMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrod MEXIY
BEKTOpAaMHU, CKaJIIpPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEApHbIE U
KOMIUTAaHAPHBIE BEKTOPBI

6.17

Haxoauth cymMMy BEKTOpPOB U NPOU3BEACHHE BEKTOpPA HA UUCIO, YTOJI MEXIY
BEKTOpaMHU, CKaJSIpHOE MPOU3BEJCHUE, PACKIAAbIBATh BEKTOP MO JBYM
HEKOJUTMHEAPHBIM BEKTOpaM

6.18

3aaBaTh IVIOCKOCTh YpaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT

6.19

Pemarps mpocteiiliie reoMeTpudeckre 3aJaud Ha IMPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOT'O METOJa

6.20

PemraTs 3aJa4M Ha JOKa3aTCJIbCTBO MAaTEMATUYCCKUX OTHOIIICHUH 1 HaXO0XICHUC
TCOMCTPHUICCKUX BCIIMYUH I10 06pa3uaM HJIN AJITOpUTMaM, MPpUMCHAA U3BCCTHBIC
MCTOJBI ITPH PEIICHUN CTaAaHAAPTHBIX MAaTEMAaTUYCCKUX 3ada4

6.21

[IpumensTh  mpocTeiline  OporpaMMHBIE  CpelICcTBa UM 3JEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUU CTEPEOMETPUUECKUX 3a]1a4

6.22

[IpuBoANTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MIPUPOJIE U KU3HHU,
pacrno3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPUN B UCKYCCTBE

6.23

[IpuMeHsTh TONydYeHHbIE 3HAHWA Ha MpaKTHKE: aHAJIW3UPOBATh pealibHbIE
CUTyallud U TPUMEHSTh W3YUYEHHbIE MOHSATHS B IPOLIECCE IMOMCKA pEelIeHUs
MaTeMaTU4ecKd CQOpPMYJIUPOBAHHON MPOOIEMbI, MOJEIUPOBATh pealibHbIE
CUTyallud Ha S3bIKE TE€OMETPUHU, HCCIEOBaTh IOCTPOCHHBIE MOJEIN C
HCIIOJIb30BAaHUEM TE€OMETPUYECKUX TMOHSATHI M TeopeMm, ammapara airedpsl,
peuaTh MpakTHYECKUE 3a/1aud, CBSI3aHHBIE C HAXOXKIECHUEM TeOMETPHUYECKUX
BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA
10 KUIACC

Kon

HpOBepﬂeMbIﬁ IJIEMCHT COACPKAHUA

7

I'eomerpus

7.1

OcHoBHBIE TIOHATHS cTepeoMeTpur. Touka, mpsiMasi, IJI0CKOCTh, IPOCTpaHCcTBO. [loHsATHE
00 aKCMOMAaTHYECKOM MTOCTPOCHUU CTEPEOMETPUH: aKCUOMBI CTEPEOMETPHUU U CIICCTBUS U3
HUX

7.2

B3aumHoe pacnosnokeHne NpsIMbIX B MPOCTPAHCTBE: MEpPECEKaroUIuecs, napauielibHble U
cKpenuBamomuecs npsmele. [lapamiensHOCTs NPSMBIX M IJIOCKOCTEM B IPOCTPAHCTBE:
napajuielbHble MPSIMbIE B IPOCTPAHCTBE, NAPAIICIBHOCTh TPEX MPSAMBIX, MApauIeIbHOCTD
IPSIMOM U TUIOCKOCTH. YTJbl C COHAIPaBICHHBIMU CTOPOHAMHM, YTOJI MEXAY NPSIMbIMHA B
npocTpaHcTBe. [lapamienbHOCTh IIOCKOCTEN: TapajulesibHbIE IIJIOCKOCTH, CBOMCTBA
napajuieIbHbIX TuTockocTed. [Ipocrelimme mpocTpaHCcTBEeHHBIE (UTYPHI Ha IUIOCKOCTH:
TeTpa’ip, KyO, napaysienenure, IoCTPOeHHE CeUeHU

7.3

[leprieH IUKYISIPHOCTD MPAMOH U IJIOCKOCTHU: MIEPIEHAUKYJIISIPHBIE MTPSIMbIE B IPOCTPAHCTBE,
npsiMble  TapajUielbHble W MEPHEeHIUKYISpPHbIE K IJIOCKOCTH,  IPHU3HAK
MEePHIECHANKYISIPHOCTH TPSAMOM M TUIOCKOCTH, TE€OpeMa O NPSIMOW MEepHEeHIUKYJIIPHOU
IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJ MEXAY NPSAMOM U IJIOCKOCTBIO, IBYyTPaHHBIN YTod,
JUHEHHBIN yroi ABYrpaHHOTo yria. [leprnenaukynsp U HaKJIOHHBIE: PACCTOSTHUE OT TOYKU
JI0 TJIOCKOCTH, PACCTOSHUE OT MPSMON JI0 MIOCKOCTH, IPOCKIHs (PUTYphl HA TIOCKOCTb.
[leprieHAUKYISIPHOCTD IJIOCKOCTEH: MpPU3HAK MEPHIEHIANKYISIPHOCTH ABYX IUIOCKOCTEH.
TeopeMa 0 TpEX NEpHEHAUKYIISIPAX

7.4

[londaTie MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHWKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOI'PAaHHUKH, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yromnpHas npusma,
TpaHd W OCHOBAHWS TIPU3MBI, TpsiMasi ¥ HAKIOHHAs MPHU3MbI, OOKOBas W TMOJIHAsS
MOBEPXHOCTh Npu3Mbl. [lapamnenenunesn, npsMOYroJIbHBIA MapauleNICIANe] MW  €ro
cBoiictBa. [lupamuna: N-yronpHas nmupamMuaa, TpaHd U OCHOBaHHE MUPAMUJIBI, OOKOBAs H
MOJIHASI IOBEPXHOCTh MUPAMHM/IBI, IPABWIIbHAS U YCEUEHHAS MUPAMUA. DJIEMEHTHI PU3MBI
u nupamujbl. [IpaBuibHbIE MHOTOTPAHHUKHU: MOHSATHE MPABUIBHOIO MHOTOTPAHHUKA,
NpaBUjIbHAs MpU3Ma W MPABWIbHAS NMHUPAMHUIA, NPaBUIbHAS TPEYTOJIbHAS MUPAMHUAA U
MPaBWIBHEIA TeTpadap, KyO. IIpeacraBneHue o mpaBUIBLHBIX MHOTOTPAHHUKAX: OKTadIp,
Joaekarap u ukocadap. CedeHust Ipu3Mbl U IMPAMHUIBI

7.5

CumMeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOYKH, MPSIMOMN, MJIOCKOCTH.
DNeMEeHThl CAMMETPUH B TUpaMUIaX, Tapajuieenue1aX, MPaBUIbHBIX MHOTOTPaHHUKAX

7.6

Brruncienue 3m1eMeHTOB MHOTOTpaHHHUKOB: pEOpa, quaroHanu, yrisl. [lnomans 60KOBOI
MMOBEPXHOCTU M TMOJIHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOIIAIb OCHOBaHUM, TEOpEMA O
OOKOBOI MOBEPXHOCTH MPsIMOM Npu3MBI. [Iomians 60KOBOM MOBEPXHOCTH U MIOBEPXHOCTH
MPaBUJILHON MUPAMUIBI, TEOpEMa O TUIOIaAN yceu€HHo nupamuabl. [lonstue 06 o0bEMe.
O06BEM nupamMuIbl, TPU3MBI

7.7

[TonoGubie Tema B mpocTpaHcTBE. COOTHOMICHHS] MEXIY IUIOMAIIMU TTOBEPXHOCTEH,
00BEMamMu MOJJOOHBIX Tell

11 KUIIACC

Kon

HpOBepﬂeMbIﬁ IJICMECHT COACPKAaHUSA

6

I'eomerpus

6.1

[Munmuuapudeckass MOBEPXHOCTb, OOpa3yIOUIMe UWIMHAPUYECKOH IOBEPXHOCTH, OCh
[WIAHAPUYECKON MOBEepXHOCTH. IIWmuHAp: OCHOBaHHMS ¥ OOKOBas IOBEPXHOCTH,
o0Opa3yrolnas 1 0Ch, IO OOKOBOW M MOJHOW IMTOBEPXHOCTH




Konnueckasi moBepxHOCTb, 00pa3yrolye KOHHYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKoi moBepxHocTr. KoHyc: oOcCHOBaHKE U BepIINHA, 00pa3yroas 1 och, IIIOMAaIb

6.2 OOKOBOH M IOJTHOHM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yoline U BbICOTA, OCHOBAHHS
1 OOKOBasi MOBEPXHOCTh
6.3 Cdepa m map: meHtp, paauyc, AMAMETp, IJIOLIAAb MOBEPXHOCTH cdepbl. B3zaumuoe
pacriosioskeHue c(hepbl U IUIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe, TIomanb chepsl
6.4 N3o0pakeHue Tel BpallieHus Ha TII0CKOCTH. Pa3BépTka muyiMHIpa M KOHyca
6.5 KoMOuHamu Ten BpalleHHsi 1 MHOTOIPaHHUKOB. MHOTOrpaHHHUK, OMHCAHHBIA OKOJIO
' cdepsl, cepa, BOUCaHHAS] B MHOTOT'PAaHHUK, WIH TEJIO BPALICHUS
[Tonstne 006 o00BEMe. OcHOBHBIE CBoOiicTBa 00bEMOB Ten. Teopema 00 o00BEME
6.6 MPSIMOYTOJIBHOTO Tapajuienenumnena u ciaeactBus u3 He€. OOBEM IWIMHApPA, KOHYCA.
O06BEM mapa u wiomazab chepb
6.7 ITonoGuble Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAJIMH ITOBEPXHOCTEH,
' 00BEMaMH ITOTOOHBIX TEJT
6.8 Ceuenust umnuHApa (MapajyielbHO M TMEPHEHIUKYISIPHO OCH), CEYEHHs] KOHyca
(mapasuiebHOE OCHOBAHUIO M ITPOXO/SIIEee Yepe3 BEPIUIMHY ), CeUSHHs [1apa
Bekrop Ha miockocT U B mpocTpancTBe. C0KeHUE U BEBIYUTAHNE BEKTOPOB. Y MHOKEHHE
6.9 BEKTOpa Ha 4yucio. Pa3noxxeHne BeKTopa 1o TpéM HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napajenenumnena. Pemenue 3amad, CBS3aHHBIX C MPUMEHEHUEM MpaBUJI JACHCTBUH C
BEKTOpPAMH
[IpsmoyronpHas cucTeMa KOOpAWHAT B TpocTpaHcTBe. KoopauHaTel  BEKTOpA.
6.10 [Ipocreiimume 3axaun B KOOpAUHATAX. YOI MEXKy BekTopamu. CKalapHOE MPOU3BEACHUE

BEKTOPOB. BplunciieHne yrioB Mexay HOpsSMbIMH U IIockocTsMU. KoopauHaTHO-
BEKTOPHBIN METOJ PU PELICHUH '€OMETPUYECKHX 3a]a4

ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUWS OCHOBHOM OBPA3OBATEJLHOM ITPOT'PAMMBI CPEJTHET O
OBLIEI'O OBPA30BAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUs

IIpoBepsiemble TpeOGOBaHMS K MPeAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero ooOpa3zoBaHus

Bna;[eHHe MCTOJaMH1 0Ka3aTCJIbCTB, aJITOPUTMaMH PCIICHHUA 3aaa4; YMCHUC
(bopMyITHpOBATH U ONIEPUPOBATH MOHIATHUSMU: ONIPEICTICHHE, aKCHOMa, TeopeMa,
CIEJCTBUE,  CBOWCTBO, TPU3HAK,  JIOKA3aTeIbCTBO,  PABHOCUJIbLHBIC
GOpMYTUPOBKH; TPUMEHATh HX; yMeHUe (OpMyJIupoBaTh oOOpaTHOE W
[IPOTUBOIIOJI0KHOE YTBEPXKACHUE, INPUBOAUTH IMPUMEPBI U KOHTPIPUMEPHI,
UCTIOJIB30BaTh METOJ] MATEeMaTHYECKOW HWHIKIIHH; TIPOBOANTH JTOKAa3aTeIbHbIC
PaCCyXACHUA IIPpU PCHICHHUU 3a4a4, OLCHUBATH JIOTUYCCKYIO HNPABUIIBHOCTH
paccyXIeHHIt; yMEHUE ONIEPUPOBATH MOHITUSIMHU: MHOXKECTBO, TIOJMHOYKECTBO,
oncpannuu Hazg MHOXCCTBaMU, YMCHUC HUCIIOJIB30BAaTh TCOPCTUKO-
MHOXECTBEHHBIN ammapaT JJIsi OTMMCAaHUsl PEabHBIX MPOIECCOB U SBICHUHA H
IpU peIIeHUM 3aj]ad, B TOM YHCIEe U3 JIPYIHX y4eOHBIX NMPEIMETOB; YMEHHUE
OTIepUpOBaTh MOHATHAMU: Tpad, CBI3HBIN Trpad, AepeBo, HUKI, Tpad Ha
IMJIOCKOCTH; YMCHHC 3a/laBaTb W OIHNCHIBATH I‘pa(bbl Pa3IINIHBIMU CHOCOGaMI/I;
UCTIOIB30BaTh Tpadbl MPH pEeIICHUH 33124

YMeHue onepupoBaTh MOHATUSMU: HATYpaJIbHOE YUCIIO, IIeJI0€ YUCIIO, CTEIIEHb
C UelbIM [OKa3aTeleM, KOPEHb HaTypalbHOM CTENEeHH, CTENEeHb C




palMoHaIbHBIM TOKa3aTeJeM, CTeNeHb C JCWCTBUTEIbHBIM IIOKa3aTeleM,
Jorapugm 4mcia, CHHYC, KOCHHYC U TaHI'€HC MPOU3BOJIBHOIO YUCIIA, OCTATOK
0 MOJYJIO, PAalMOHAJIBHOE YHCIO, HMPPALMOHAIBHOE YHCIO, MHOXKECTBA
HaTypaJbHbIX, LEJbIX, PALMOHAIBHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHE
UCIOJIb30BaTh TPHU3HAKK JEIMMOCTH, HAUMEHBIIMKA OOIIMH JeNuTeNb |
HalMeHblIee oflee KpaTHOe, anroputM EBknuMaa mpu pelieHuu 3ajad;
3HAKOMCTBO C Pa3IUYHBIMU TO3UIMOHHBIMUA CHCTEMaMHU CUHUCICHHS; YMEHUE
BBINOJIHATh BBIUMCIIEHUE 3HAYEHUH U MpeoOpa3oBaHUs BBIPAXKEHUH CO
CTeTeHSIMH ¥ Jorapudmamu, mpeodpazoBaHusl JAPOOHO-PALIOHATBHBIX
BBID@)KEHUI; yMEHUE ONEepUpOBaTh TMOHATUSAMHU: IOCIEIOBATEIBLHOCTD,
apu(MeTHUeCKasi TPOrPEcCHs, T'€OMETPHUECKass IMpOrpeccHsi, OECKOHEUHO
yObIBaroas reoMeTpudecKas IPOTpeccus; yMEHue 3aJ1aBaTh
[OCJIEIOBATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (OpMYIT;
YMEHUE ONEepUpOBaTh MOHATUAMU: KOMILJIEKCHOE YHUCIIO, COINpPSHKEHHBIC
KOMILJIEKCHBIE YHCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO YncIia, (hopMa 3arucH
KOMIUIEKCHBIX ~ 4Yucesl  (FeOMEeTpUuYecKas,  TPUTOHOMETpUYecKas U
anreOpanyeckasl); yMeTh MNPOU3BOIUTH apU(PMETHUYECKUE JCHCTBUS C
KOMILIEKCHBIMU YHCJIaMH; IPUBOAUTH IPUMEPHI UCII0JIb30BAHHS KOMIUIEKCHBIX
YHCell; ONEPUPOBATh NOHATUAMM: MaTpuLa 2x2 1 3X3, ONpeaeIUuTeIb MaTPHULIBI,
reOMETPUYECKUIN CMBICI ONIPEAeIINTENs

YMeHue OnepupoBarh IOHATUSAMH: PALMOHAIBHBIC, HPPALMOHAIILHBIE,
NOKa3aTeIbHbIC, CTENEHHbIC, JOrapu(pMHUUECKUE, TPUTOHOMETPUUECKHUE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMBbI; YMEHHE OIEPUPOBATH IOHATHUIMMU:
TOKAECTBO, TOXAECTBEHHOE IpeoOpa3oBaHHe, YPAaBHEHUE, HEPaBEHCTBO,
CHUCTEMa YPaBHEHUH U HEPABEHCTB, PABHOCWIBHOCTh YPAaBHEHUN, HEPABEHCTB U
CHUCTEM; YMEHME pellaTb ypaBHEHUs, HEPAaBEHCTBA U CHCTEMBI C IOMOUIBIO
pa3JIMYHBIX NPUEMOB; pEIIaThb YpPABHEHUS, HEPABEHCTBA U CHUCTEMBI C
[IapaMeTpPOM; NPUMEHATh YPABHEHHUs, HEPABEHCTBA, X CHUCTEMBI ISl PEILICHUS
MaTeMaTHUYECKUX 3a/1a4 M 337a4 U3 pa3IMyHbIX 00JacTel HAyKH M pealbHOM
KU3HU

YMenue onepupoBaTb NOHATHSAMH:  (QyHKUMSA, UYETHOCTh  (QYHKIUH,
NEPUOUYHOCTh  (DYHKIMH, OrPAaHMYEHHOCTh (YHKIHMH, MOHOTOHHOCTb
byHKIMHA, 3KCTpeMyM (yHKIMU, HauOOJbIIee W HAUMEHbBIIEE 3HAYCHUS
(GYHKIMM Ha MPOMEXYTKE, HENpepblBHAs (YHKIUSA, acHUMOTOTHI Tpaduka
byHKIMM, TepBas U BTOpas MNPOU3BOAHAS (YHKIUU, T€OMETPUUECKUHA U
¢u3uveckuil CMbICT IPOU3BOIHON, ITEPBOOOPA3Hasi, ONPEACIEHHBI HHTErpal;
yMEHHE HaxXOAMTh AacCHUMNTOTHl Trpapuka QYHKIHH, yMEHHE BBIYUCIATH
IPOM3BOJIHBIE CYMMBbI, TPOM3BEIEHUS, YAaCTHOIO M KOMIO3MLMHU (YHKIIMH,
HaXOJWTh YpaBHEHHE KacaTelbHOH K rpaduky (QyHKIMU; yMEHUE HAXOAWUTh
IPOM3BOJIHBIC JIEMEHTAPHBIX (DYHKIIMIA; YMEHHE HCII0JIb30BaTh MPOU3BOIHYIO
JUISL UCCleoBaHus (PyHKIMIA, HAXOAUTh HAMOOJIbIINE U HAUMEHbIIINE 3HAYCHHUS
¢yHKUMH; CTPOUTH TpaUKd MHOTOYJICHOB C HCIOJb30BAaHUEM ammapara
MaTeMaTUYeCKOro aHajiu3a; MPUMEHATh MPOU3BOJHYIO IS HAXOXKICHUS
HaWJIyyllero pelmeHus B TMPUKIAJHBIX, B TOM YHCJIE COIMAJIHHO-
SKOHOMHUYECKHX U (DU3UYECKUX 3a/ladax; HaXOAUTh TUIOMAIH U 00BEMBI GUTYP
C TOMOINBIO  MHTErpana; MPUBOJUTH HPUMEPbl  MATEeMaTHYECKOTO
MOJIETTUPOBAHUS C MOMOIIBI0 U depeHIINATbHBIX YpaBHEHU N

YMeHne omnepupoBaTh MOHATHSAMU: Tpaduk (QyHKIMH, oOpaTHas (QyHKIuS,
KOMIO3uIMs  (yHKIMH, JuHeWHas (yHKUOMA, KBaapaTHdHas (QyHKIHS,




panMoHanbHas ~ (QYHKIMSA, CTENeHHas (YyHKUUS, TPUTOHOMETPUYECKHE
byHKIIMKM, O0OpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, TIOKa3aTelbHAS W
Jorapudmuueckas GyHKIHUN; YMEHUE CTPOUTH TpauKH U3yUEHHBIX (QYHKINH,
BBITIOJIHSITH TIpeoOpa3zoBanus rpa@uKoB GyHKIIUN, UCIIOIL30BaTh TpaduKu s
U3y4YeHHs MPOLIECCOB U 3aBUCUMOCTEH, IIPU PELICHNH 3a1a4 U3 IPYTUX YIeOHBIX
MPEeIMETOB U 3aJa4 U3 peasibHOM )KU3HU; BbIpaxaTh (OpMyJIaMu 3aBUCUMOCTHU
MEXIYy BEJIMYMHAMH; HCIOJIb30BaTh CBOWCTBA W Trpaduku (yHKIMHA IS
pelleHrs ypaBHEHM, HEpaBeHCTB M 3aJay C MapaMmeTpamu; u300paxarb Ha
KOOPJMHATHOM INIOCKOCTH MHOXECTBA PEIICHUN YPaBHEHUN, HEPABEHCTB U UX
CUCTEM

YMeH#ne peniath TeKCTOBBIC 3a7]a4i Pa3HBIX THITOB (B TOM YHCIIE Ha MPOILICHTHI,
JIOJIM ¥ 4acTH, Ha JBIKEHHE, paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH,
3amauyd W3 OOJACTH YIPABJICHHUS JUYHBIMH H CEMEHHBIMH (DUHAHCAMM),
COCTAaBJIATH BBIPpAXXCHUSA, YPABHCHUS, HCPABCHCTBA U UX CUCTCMEI IO YCJIIOBUIO
3aJlauu, UCCIIEA0BATh MOJYYEHHOE PEIICHNE W OIICHUBAThH MPaBIONOJ00HOCTh
PE3YyJIbTAaTOB; YMCHUC MOACIUPOBATL PCAJIbHBIC CUTYAallUHM Ha A3BIKC
MaTeMaTHKH; COCTABIISITh BBIPAXKCHHUSI, yPABHCHHS, HEPABEHCTBA U UX CUCTEMBI
10 YCJIOBHIO 33J]au, UCCIIEJ0BATh MOCTPOCHHBIE MOJAETH C UCIIOIh30BAHUEM
anmapara ajireOpbl, HHTEPIPETUPOBATH MOJyUYEHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMH: CpenHee apuMeTHUecKoe, MeIHaHa,
HauOoJblllee W HauMEHbIllee 3HAYCHHS, pa3Max, IUCIEpCHs, CTaHAApTHOE
OTKJIOHEHHE YHUCIIOBOrO Habopa; yMEHHe W3BIIEKaTh, HHTEPIPETUPOBATH
uH(opMaInoo, MpPEACTaBIECHHYI0 B TaOmuIax, Ha JuarpaMmmax, Trpadukax,
OTPaKAIOIIyI0 CBOWMCTBA pPEAJIbHBIX IPOLECCOB W SBJICHUHN; MPEICTABIATH
MH(GOPMALIKIO C TTOMOIIBIO TaOIHIl ¥ AUarpaMM; HUCCIEI0BaTh CTATUCTHUECKHE
JTaHHbIE, B TOM YHCJIE C IPUMEHEHHEM Ipa)udecKuX METOIOB U 3JEKTPOHHBIX
CpeICTB; rpaduueckyd HcciIeloBaTh COBMECTHBIE HAONIOEHUS C IMOMOUIBIO
JarpaMM pacCeUBaHUs U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATHIMU: CIYYalHBIM ONBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTh CIIy4allHOI'O COOBITHSI; YMEHHE BBIUUCIATH BEPOSTHOCTH C
UCTIOJIb30BaHUEM TpaUUECKUX METOAOB; MPUMEHATH (OPMYIIbI CIOKECHUS U
YMHOXKEHUSI BepoATHOCTeH, (OpMydy TOJHOM BepOATHOCTH, (GOpMYyITy
Bepuymnu, komOuHaTopHble ()akThl W (OPMYIbI, OICHUBATh BEPOSATHOCTH
peanbHBIX COOBITUI; YMEHNE ONEpUPOBATh NOHATHAMM: CllydaliHasl BEIMUYMHA,
pacripenielieHue BEpOSTHOCTEH, MareMaTH4yecKoe OKUIaHue, IHUCIepCus Hu
CTaHJAPTHOE OTKJIOHEHHE CIIy4ailHOW BEIMYMHBI, PyHKIUM paclpeeNeHus 1
IUIOTHOCTH PaBHOMEPHOTO, MOKA3aTeIbHOIO U HOPMAJILHOIO pacIpeelieHul;
YMEHHUE HCII0JIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpEAETICHUN A peIIeHUs
3a[a4; 3HAKOMCTBO C TIOHATHSIMMU: 3aKOH OOJIBIIINX YHCEII, METO/Ibl BHIOOPOYHBIX
UCCIICIOBAaHU; YMEHUE NPUBOAUTH NMPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX
yrucel B TMPHPOJHBIX U OOIIECTBEHHBIX SBJICHUSAX; YMEHHE OINEPUPOBATH
HNOHATUSAMM:  COYETaHHWE, IePEeCTaHOBKA, YHCIO  COYETAHUHM,  YHUCIIO
NepecTaHoBOK; OMHOM HpIOTOHA; yMEHHE PUMEHATh KOMOMHATOPHBIE (DAKTHI
U paccyXIeHMs Ul pELIeHMs 3aJad; OLIEHUBAThb BEPOSTHOCTH peallbHBIX
COOBITHH; COCTaBISATH BEPOATHOCTHYIO MOJAEIb M HHTEPIPETUPOBATH
HOJIyYEHHBIN pe3ybTarT

YMeHune onepupoBarh NOHATUAMHU: TOYKA, MIPsiMasi, INIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIy4, BEJINYNHA yTJia, IVNIOCKUH YIroJl, ABYTPAHHBIA yIroJjl, TPEXTPAHHBII
YTOJI, CKPEIIMBAIOIINECS NPAMBIE, MapaJUICIbHOCTh U NEPIEHIUKYJIIPHOCTD




OPSMBIX M IUIOCKOCTEH, YroJl MEXKAy IPSAMBIMHU, YroJl MEXIy IpsMON U
IUIOCKOCTBIO, YTOJI MEKAY IUIOCKOCTSMHM, PACCTOSHUE OT TOYKHU 10 TUIOCKOCTH,
paccTrositHue MeXAy MNPAMBIMU, PACCTOSIHUE MEXAY IIOCKOCTSMU; YMEHUE
UCNONb30BaTh IPU PELIEHUHM 3aJady HU3y4eHHble (aKTl U TEOPEMBI
IUIAaHUMETPHUH; YMEHHE OLCHMBATh Pa3Mepbl OOBEKTOB OKPYKAIOIEro MHpa,
CTPOUTh MAaTEMAaTUYECKUE MOJEIN C TMOMOIIBIO I'€OMETPUYECKUX MOHATHH U
BEJIMYMH, PEIIATh CBA3aHHBIE C HUMU IIPAKTUYECKUE 3a1a4U

10

YMeHue omnepupoBaTh MOHATHUSAMH: IUIomans (GUrypbl, o0bEM QUrypHI,
MHOTOTPaHHHK, MPAaBWIBHBII MHOTOTPaHHUK, CEYEHHE MHOTOTPaHHHKA, KYO,
napajieNienunes, MnpusMa, Nupamuaa, (Gurypa M MOBEpPXHOCTh BpallleHUS,
WIMHAP, KOHYyC, map, cdepa, miomans cdepsl, IUIOMIAb IOBEPXHOCTH
OUpaMUIbl, MPHU3MBI, KOHyCa, LWIMHApPA, 00bEM Kyba, NPSIMOYTOJIBHOTO
napajuleNenuresaa, MIpaMuIbl, TPU3MbI, IHHIPA, KOHYyCa, I1apa, pa3BépTKa
NOBEPXHOCTH, CEUEHHs] KOHyca M IWIMHApa, M[apajuleJbHble OCH WM
OCHOBaHMIO, CEYEHHE IIapa, IIOCKOCThb, Kacalomascsi cgepsl, IHIHHIPA,
KOHyCa; yYMEHHME CTPOUTh CEYCHHE MHOTOrpaHHHMKa, HU300paXkaTh
MHOTOTPAaHHHKH, (UTYPHI U TIOBEPXHOCTH BPAIICHNUS, UX CEYCHHUS, B TOM YHUCIIE
C TIOMOIIBIO JJIEKTPOHHBIX CPEICTB; YMEHHE TPHUMEHSTH CBOWCTBA
TreOMETPUYECKUX (QUTyp, CaMOCTOSTENBHO (OPMYIHUPOBATH OIpPENEICHUS
u3y4aeMblX (QUTyp, BBIIBUTAaTh THIOTE3bl O CBOWHCTBAX W IPH3HAKAX
reOMEeTpUYECKUX (QUryp, OOOCHOBBIBATH MM OIPOBEpraTb HX; yMEHHUE
IPOBOANTH KiIacCH(UKAHMIO (GUTYp 1O Pa3IMYHBIM NPHU3HAKAM, BBITIOIHATH
HE00XO0IMMBIE TIOTIOJTHUTENIbHBIE TOCTPOCHHS

11

YMeHue oneprupoBaTh MOHATUSMU: IBUKEHHE B IPOCTPAHCTBE, MapaylIeIbHBIN
IepeHoC, CHMMETpUs Ha IIOCKOCTH W B  TPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue MOA00Hs, M0K00HBIE (PUTYPBI; yMEHUE PACIIO3HABATH PABHbIC
U 1onoOHble (UTYpBI, B TOM YHCIE B TNPHPOJE, MCKYCCTBE, apXHTEKTYpE;
UCIIOJIb30BaTh T€OMETPHUYECKHE OTHOUICHUS IMPH PEIIeHUH 33/1a4; HaXOIUTh
T€OMETPUUYECKHE BEIWYUHBI (JUIMHA, YTOJI, IUIONIaab, 00BEM) MPU PEHICHUH
3aJa4 M3 JAPYruxX Y4eOHBIX NPEAMETOB M W3 pealbHOW >KU3HU; yMEHHUE
BBIYHCIIATE TEOMETPUYECKHE BEIMYMHBI (JUIMHA, YTOJd, IUIOMIAJb, OOBEM,
IUIOINAAb MOBEPXHOCTH), UCIONB3Ysl M3yYeHHbIE (JOPMYIIBI M METOJbI, B TOM
YHClie: TUIOMIAAb IIOBEPXHOCTH IHPAMUABL, TPHU3MBI, KOHYCA, IMIMHJPA,
wiomaas cepsl; 00bEM Ky0a, MPsIMOYTOJILHOTO Napauiesenunea, MupaMuIb,
NPU3MBI, [WINHIpPA, KOHyCa, IIapa; yMEHHWE HAaXOAWTh OTHONICHHE OOBEMOB
noJ00HBIX (uryp

12

YMeHue omnepupoBaTh MOHATHUSMU: MPSIMOYTOJIbHAs CHUCTEMa KOOpJMHAT,
BEKTOP, KOOPJAWHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOPA HA YHUCIIO, PA3JIOKEHUE BEKTOpa 10 0a3ucy, CKalsipHOe
MIPOU3BE/ICHNE, BEKTOPHOE MPOU3BEIEHUE, Yol MEXAy BEKTOpaMH; YMEHHE
UCIIOJIb30BaTh  BEKTOPHBIM W KOOPAMHATHBIM  METOA Uil  PEIICHHS
reOMEeTPUUECKUX 3a7a4 U 3a7a4 APYTrux y4eOHbIX IPEeIMETOB

13

YMeHue BpIOMpATh MOAXOISANIMM METOA Ui pElIeHUs 3aJaud; MOHMMAaHUe
3HAYUMOCTHU MAaTCMAaTUKU B U3YYCHUHU ITPUPOJHBIX U O6H_I€CTBGHHI>IX IMponIeccCcoB
U SBJIEHUI; YMEHHE pAaclo3HaBaTh IMPOSIBICHWE 3aKOHOB MaTEeMaTHKU B
HCKYCCTBC, YMCHUC TMPUBOAUTHL IIPUMCPBI MATCMATUYCCKUX OTKpBITI/II\/'I
POCCHUICKOM U MUPOBOM MaTEMAaTHYE€CKOW HAYKH




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA EI'J I1O

MATEMATHKE
Kon ITpoBepsieMblii DJIEMEHT COJEPKAHUS
1 Yucna v BIYUCIICHUS
11 Hatypanpable u nensie yucna. [[pu3Haku 1eTMMOCTH IeNbIX YHCeT
19 Pannonanbueie uncna. OOBIKHOBEHHBIE U JECSITHYHBIC IPOOH, MPOIICHTHI, 0ECKOHEYHBIE
MIePUOIUYECKHE TpoOH
13 Apudmernaeckuit KOpeHb HaTypallbHON cTeneHu. JIeicTBua C apudMeTHUIecKuMU
KOPHSIMH HAaTypaJIbHOU CTETICHH
14 Crenenb ¢ uenbiM nokazareiaeM. CTeneHb C pallMOHANBHBIM ToOKa3zaTesneM. CBoiicTBa
CTEMEeHH
15 CuHyc, KOCUHYC U TaHTE€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC
YHUCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. /lecATuyHbIe U HATYypaJbHbIE JOrapupMb
JetictButenbHble uncia. ApudMeTHUeCKHEe ONepaluu ¢ JEeHCTBUTEIbHBIMUA YUCIIAMH.
1.7 [TpubnuxEHHbIE BBIYUCICHUS, MPAaBUa OKPYTJICHUS, PUKHUIKA U OIIEHKA pe3ylibTara
BBIYHCIICHUN
18 [IpeoOpa3zoBanne BeIpaKECHUIH
1.9 KommiekcHbie uncna
2 YpaBHEHHs 1 HEpABEHCTBA
2.1 Llenbie 1 poOHO-pallMOHATILHBIC YPABHCHHS
2.2 WppannonaibHble ypaBHEHHUSI
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toka3zaTenpHbIE U JOTapUPMUUECKUE YPABHEHUS
2.5 Lenbie u 1poOHO-palIMOHANTbHBIE HEPABEHCTBA
2.6 WppannonaibHble HEpaBEHCTBA
2.7 [Toka3zaTenbHbIE U JOTapuUPMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTprdeckue HEPaBEHCTBA
2.9 CucTemMbl 1 COBOKYITHOCTH YPaBHCHHU U HEPABEHCTB
2.10 YpaBHEHHsI, HEpABEHCTBA M CHCTEMBI C TTapaMeTpamMu
211 Matpwuiia CUCTEMbI TUHEHHBIX yYpaBHEHUN. OnpeaenuTeb MaTPHUILhI
3 DOyHKINUH U TPaPUKH
31 OyHknus, crnocodsl 3amanus ¢GyHkuuu. [padux dynkmum. BzawmmHO o00parHBIS
dbynkiun. YérHeie u HeuéTHBIE QyHKIMH. [leproandeckue GpyHKINN
Ob6nacTp onpeeneHust U MHOXKeCTBO 3HaueHui pynkiuu. Hymn dynkuuu. [IpomexyTku
3.2 3HAKOMOCTOSIHCTBA. [IpOME)YTKM MOHOTOHHOCTH (YHKIIUU. MaKCUMyMBbI U MUHUMYMBI
¢byuxiun. Hanbomnpliiee 1 HauMeHbllIee 3HaYeHUE (PYHKIIMK HA IPOMEXKYTKE
33 CrenenHas QpyHKIHS C HaTypaJbHBIM M LEJNbIM MoKa3areneMm. E€ cBoiicTBa U rpadux.
CgoiicTBa u rpaduk KOpHs N-0if cTeneHu
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Toka3zaTtenpHast u norapudmuyeckast QyHKIIUH, UX CBOWCTBA U IpaduKu
36 Touku paspbiBa. AcuMOTOTH TpadukoB GyHKIui. CBONCTBa (PyHKINI, HEMPEPHIBHBIX

Ha OTpe3Ke




3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEMN
3.8 Apudmernueckas 1 reoMmeTpudeckas nporpeccuu. Popmysa CI0XKHBIX IPOIIEHTOB
4 Hauana marematrnyeckoro aHaanza
4.1 [TpousBoanas hyHkiwu. [Ipon3BoIHBIE 2JIEMEHTAPHBIX (PYHKITUN
[IpumeHneHre MNPOM3BOJHOM K HCCAEAOBaHWI0 (PYHKIMH HAa MOHOTOHHOCTH U
4.2 3KCTpeMyMbl. HaxoxaeHue HauOONbIIEr0 M HAaUMEHBIIETr0 3HAYeHHs (YHKIMM Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MaTerpan
5) MHokecTBa U JIOTHKa
5.1 MHOeCTBO, Onepalvi HaJ MHOXkecTBaMu. [{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenbHasl CTAaTHCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®durypsl Ha MIOCKOCTH
1.2 [IpsiMbI€ ¥ TNIOCKOCTH B TPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
1.4 Tena v MOBEpXHOCTH BpaIICHUS
7.5 KoopauHaTel 1 BEKTOPHI

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA
I'eometrpus 10-11, Atanocsn JI.C.

METOJUYECKHUE MATEPHAJIBI IUI51 YYUTEJIA
OTkpeIThIil OaHk 3axanuit EI'D// ®I'BHY

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

SIKnacc

COI'JTACOBAHA COT'JTACOBAHA

00muM coOpanremM pabOTHHUKOB COBETOM pPOAMTEIICH
CII6 TBHOY «JIuneii uckyccrs CII6 TBHOY «JIuneii uckyccts

«Cankt-IletepOypr» «Cankt-IletepOypr»

(mporokon ot 31.08.2026 Ne 4) (mporokon ot 31.08.2026 Ne 4)
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