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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBAsSETCS ONHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEAHEr0 OOLIETo
oOpa3oBaHMsI, TaKk Kak 0OecleyrBaeT BO3MOXKHOCTh M3YyUCHHUS JUCHUIUINH
€CTECTBEHHO-HAYYHOW HANPABICHHOCTH W IPEAMETOB T'yMAaHWTAPHOIO IUKJIA.
[TockonbKy JOrMYecKoe MbIIUIEHHE, (OPMUPYEMOE NPU HU3YYEHHH OOYyYarolIMMHUCA
HNOHATUMHBIX OCHOB I'€OMETPHH, IIPH JOKA3aTEIbCTBE TEOPEM U ITOCTPOCHUU LIETIOYKH
JIOTUYECKHUX YTBEPKACHUM IPU PELICHUU I€OMETPUUECKUX 3374, YMEHUE BBIIBUTaTh
U OIIPOBEPraTh TMIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS IIPU PELICHUM 3aaad
€CTECTBEHHO-HAYYHOT'O [IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Llenp ocBoeHus mporpaMmbl yuyeOHOro Kypca «l'eomerpus» Ha yriyOi€HHOM
YPOBHE — pa3BUTHE MHAUBHUIYAIbHBIX CIHOCOOHOCTEH OOy4aromuxcs MpU U3yYEHHUH
r€OMETPUHU, KaK COCTaBISAIOIIEH mpeaMeTHoW  obnactm  «Maremaruka U
nHpopMaTHKa» Yyepe3 0OecreueHue BO3MOXKHOCTU MPUOOPETEHUS U UCIIOIb30BaHUS
0oJiee TIIyOOKMX F€OMETPUUYECKUX 3HAHUM M JEHCTBUM, CIIEUU(DPUYHBIX T€OMETPUH, U
HEOOXOJUMBIX JJIsi YCIEUIHOTO INPO(ECCHOHAIBHOIO O00pa3oBaHMsl, CBSI3aHHOTO C
HCIIOJIb30BaHUEM MATEMATHUKHU.

[IpuopureTHbIMU 3a7ayaMl  Kypca T€OMETpUUM Ha YriyOJn€HHOM YpOBHE,
PACHIMPSIONIMMH U YCUIUMBAIOIIKUMH Kypc 0a30BOTO YPOBHS, SBJIIOTCS:

paclIMpeHre MPENCTAaBICHUS O IeOMETPUM KaK 4acTH MHUPOBOM KYJBTYPHl U
(GbopMHpOBaHNE OCO3HAHUS B3aMMOCBSA3U T€OMETPUU C OKPYKAIOLIUM MUPOM;

(¢opMupoBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIYpax Kak o
BAKHEMIIMX MAaTEMATHYECKUX MOJEIAX, MO3BOJISIIOIINX ONMCHIBATh U U3y4aTh Pa3HbIC
ABJICHUS OKPYKAIOLIET0 MUpa, 3HAHWE TMOHATUMHOTO anmapara II0 pasfely
«CtepeomeTpus» yueOHOro Kypca reoMeTpuu;

(opMupOBaHHE YMEHHUSI BJIAJI€Th OCHOBHBIMU MOHSATHSMHU O MPOCTPAHCTBEHHBIX
¢urypax M MX OCHOBHBIMU CBOWMCTBaMH, 3HaHUE TeopeM, (GOpMyd U YMEHHE HX
MPUMEHATh, YMEHHS JOKa3blBaTh TEOPEMbl M HAXOJUTh HECTaHAAPTHBIE CIOCOOBI
pelIeHns 3a1a4;

(opMupOBaHHE YMEHHUSl pacro3HaBaTh Ha 4YEPTEKax, MOJEISAX M B PEATbHOM
MHpE MHOTOTPAHHUKH U TE€JIa BPAILLEHUs], KOHCTPYUPOBATh TEOMETPUUECKUE MOJEIH;

dbopMHpoBaHWE TOHMMAaHUS BO3MOXXHOCTH aAKCHOMATHYECKOrO IOCTPOEHHUS
MaTeMaTUYeCKUX Teopul, (OpPMHpPOBAHHWE TOHUMAHUS POJU AKCUOMATUKHU IPHU
MIPOBEICHUHU PACCYKICHUN;

(¢opMupoBaHHe yMEHHUS BIAJE€Th METOAAMH JOKa3aTeNbCTB U aJTOPUTMOB
pelIeHns], YMEHHSI UX NPUMEHSTh, IPOBOJMUTH JTOKA3aTENIbHBIE PACCYXKACHUS B XOHE
pElIEHNs CTEPEOMETPUUYECKMX 3aJad M 3aJad C IPAKTHYECKUM COJEpKaHUEM,



dbopMupoOBaHNE MPEACTABICHUS 0 HEOOXOAMMOCTH JT0KA3aTEIhCTB TP 0O0OCHOBAHUU
MaTeMaTUYECKUX YTBEPKICHUA W POJM aKCHOMATHUKH B IMPOBEACHHUH JETYKTUBHBIX
pacCCyXICHUN;

pa3BUTHE U  COBEPIICHCTBOBAHME  MHTEIUICKTYaJbHBIX U  TBOPYECKUX
CIIOCOOHOCTEN 00y4aromMXcs, IMO3HABAaTEbHOW AaKTHUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHS, UHTEPECa K U3YUCHUIO TE€OMETPHUH;

dopmupoBanrue (YHKIMOHAIBLHOM TIpaMOTHOCTH, PEJIEBAHTHOW T'€OMETPHUU:
YMEHHUSl PpAClO3HABaTh MPOSIBICHUS TE€OMETPUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX >KMU3HEHHBIX CHUTYallMsIX W TNPU U3YYECHUU JPYTUX
y49eOHBIX  TIPEIMETOB, TMPOSBICHHWS  3aBUCUMOCTEH HW  3aKOHOMEPHOCTEH,
MOJCIIUPOBAHUS PEATbHBIX CUTYyallud, WCCICIOBAHUS TIOCTPOCHHBIX MOJICTIEH,
WHTEPIPETALNU MTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpP>KAaTEIbHBIMU JIMHUSAMU yueOHOro Kypca «['eomerpusi» B 10—
11 xmaccax sBisroTCA: «lIpsMbIe M TUIOCKOCTH B MPOCTPAHCTBE», « MHOTOIrpAHHUKWY,
«Tema BpameHus», «BeKTOpPbl W KOOPAWHATBI B IPOCTPAHCTBE», «JIBMKEHHS B
MIPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHUE «yMETh OINEPUPOBATH
MOHSTUSIMUY, PEJICBAaHTHBIMU T€OMETPUU Ha YIIIyOlIEHHOM ypoBHE 00yuenus B 10-11
KJlaccaX, OTHOCHUTCSI KO BCEM COJEpXKaTelbHBIM JIMHUAM Y4eOHOTO Kypca, a
(dbopMHpOBaHKE JTOTHYECKUX YMEHHI pacpeeseTcsi He TOIbKO 0 COAep KaTeIbHbIM
JUHUSM, HO U 1o roaam oOyuenusi. CojepkaHue oOpa3oBaHHs, COOTBETCTBYIOIIEE
MpeAMETHBIM  pe3yibTaTaM  ocBoeHHsi DeaepanbHON  paboyeil  mporpammbl,
pacnpenenéHHbIM 10 rojilaM 00y4YeHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, NPHUHIUIIUAIBHBIM BOIpocaM oOydaronuecs oOpalaiuch
HEOJTHOKPATHO. OTO TIO3BOJISIET OPTraHM30BaTh OBJAJEHHE TE€OMETPUYCCKUMHU
MOHSATUSMA U HaBBIKAMHU TIOCIEIOBATEIbHO U TMOCTYMATENIbHO, C COOJIOJCHUEM
MPUHIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUA BKJIIOYAaTh B OOIIYI0 CHCTEMY
TE€OMETPUUECKUX TPECTABICHUN 00YJaIOIMIUXCS, paclupss U yrayomss e€, oOpas3ys
MIPOYHBIC MHOYKECTBCHHBIC CBSI3H.

[lepexon k U3y4EHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE IMO3BOJISIET:

co3gath  ycnoBus g auddepeHnuanuu  00ydeHUs,  MOCTPOEHUs
WHUBUTyJIbHBIX 00pa30BaTEIbHBIX MPOTrpamMM, 00eCTIeUnuTh YriayOnE€HHOE N3YUCHHE
reOMEeTPHUH KaK COCTABIISIFONICH yueOHOoTro npeaMera «MareMaTHKay;

MOJITOTOBUTH OOYYAFOIIMXCS K MPOJODKCHUIO M3YUCHUS MAaTeMaTUKH C YU4ETOM
BbIOOpa Oynymiel mpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXIY OOIUM U
poheCCHOHAIBHBIM 00pa30BaHUEM.



Ha usydyenue yue6HOTOo Kypca «['eomeTpus» Ha yriiyOJIEHHOM ypPOBHE OTBOJIHUTCS
204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henenio), B 11 kinacce — 102 yaca (3 gaca B
HEJIEIIO).



COJAEPXXAHME OBYUYEHUA

10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS CTEpeOMETpUH. Touka, npsiMasi, INIOCKOCTh, IPOCTPAHCTBO.
[TonsiTue 00 aKCMOMAaTUYECKOM MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU
U CIEACTBUS U3 HUX.

B3anmHOoe pacnonokeHne TpsMBIX B IMPOCTPAHCTBE: IEPECEKAIOIIHECH,
MapaAJUICIIbHBIE U CKPEIIMBAIOMKeECs npsiMble. [I[pr3HaKku CKpemMBaOUXCS TPSMBIX.
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEW B MPOCTPAHCTBE: IMApajuIesIbHbIE NIPSMBIEC B
OPOCTPAHCTBE, MAPAJUICIIBHOCTh TPEX NPSAMBIX, NApPaUIEIbHOCTh MPSIMON U
mwiockoctu. [lapanienbHoe W IEHTpallbHOE MPOEKTUPOBAHUE, M300pakeHue ¢Guryp.
OcCHOBHBIE CBOWCTBAa MapajlIeIbHOrO MpOEeKTUpoBaHus. HM300paxenue ¢uryp B
MapaJuIeIbHOM TPOEKIUU. YTIIbI C COHAIPABICHHBIMH CTOPOHAMH, YTOJ MEXIY
IIPSMBIMH B ITPOCTPAHCTBE. [lapariebHOCTh IOCKOCTEN: MapayIeIbHbIE NIOCKOCTH,
CBOMCTBa MapaJlIebHBIX TUIOCKocTel. [IpocTeiime npocTpaHncTBeHHbIE (GUTYpPHI Ha
IJIOCKOCTHU: TETPAdIP, NapaJUICIICIUIIE]T, IOCTPOCHUE CEYCHUN.

[lepnneHAUKYISAPHOCTh MPAMON M TIUIOCKOCTH: NEPHEHIUKYJSPHBIC TPSMbIE B
MPOCTPAHCTBE, MPSIMBIC MAPAIUICIIBHBIE U MEPHEHINKYJISIPHBIE K TNIOCKOCTH, MPU3HAK
MEPIIEHAUKYJISIPHOCTH MPSIMOM U IUIOCKOCTH, TEOPEMA O IIPSAMOM NEPIEHAUKYIIPHOU
mockocTd. OpTOroHalbHOE MPOEKTUPOBaHME. lIeprNEeHAUKYNIslp M HAKJIOHHBIE:
PacCTOSTHUE OT TOYKH J0 IIJIOCKOCTH, PACCTOSIHUE OT IPSMOU A0 MIIOCKOCTH, MPOCKLIMS
¢burypel  Ha  TWIOCKOCTh.  [lepmeHAuKyISIpHOCTh  IJIOCKOCTEM:  NpHU3HAK
MEPIEHAUKYIJISIPHOCTHU JIBYX INIOCKOCTEN. Teopema o TpEX NepHeHIUKYISpax.

VYTrabl B IPOCTPAHCTBE: YIOJd MEXY IPSMOU U IJIIOCKOCTBIO, IBYTPAHHBIN Yo,
JMHEWHBIA yroJl ABYTPAHHOIO yria. TpEXrpaHHbId U MHOTOrpaHHbIe yruibl. CBOMCTBA
IJIOCKUX YTJIOB MHOrOrpaHHoro yriia. CBOHCTBa IUIOCKMX W JABYIPAHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB JJIsSI TPEXTPAHHOTO yTJIA.

MHoOrorpaHHuKH

Bunabl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrospHas
npu3Ma, mpsMas U HAKJIOHHAs MPHU3MbI, OOKOBasi U TOJHAS TMOBEPXHOCTH MPHU3MBI.
[Tapannenenunen, npsMOYTroJIbHBINA MapajuielienuIe] U ero cBorcrBa. Kparuaiimme
MyTA Ha T[OBEPXHOCTH MHOrorpaHHuka. Teopema Ounepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [lupamuma: n-yronpHas mupamuaa, TpaBUiIbHAs U yceu€HHas
nupamuabpl. CBoiictBa peéObep W OOKOBBIX TpaHEW TMPABWIBHOW MHUPAMHUJIBIL.
[IpaBunbHBIE MHOTOTPAaHHUKH: TIpaBWIbHAs TMpHU3Ma M TMpaBUJIbHAs THPaAMUIA,
MpaBWJIbHAS TPEYTOJIbHAS TTMpaMUJia U TIPaBWIbHBINA TeTpadp, ky0. [IpencrasieHue o
MIPaBUJIBHBIX MHOTOTPAHHHUKAX: OKTA3IP, NOJAEKa’Ap U UKOCAIP.



Brruncnenue 3neMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaronanu, yrisl. [lnomansb
OOKOBOIl TOBEPXHOCTH U TIOJHOM TMOBEPXHOCTH TMPSMOM TMPU3MBI, IUIOMIA]b
OCHOBaHHUM, TeopemMa 0 OOKOBOM MOBEPXHOCTU MpsSMOM mpu3Mbl. [Lnomans 60koBOM
NOBEPXHOCTH U IIOBEPXHOCTU IMPABWIBHOM NUpPaMUIbl, TeopemMa O IUIOAau
YCEYEHHOU MUPAMHUIBI.

CummeTpuss B NOPOCTPAHCTBE.  DJIEMEHTBl  CHMMETPUM  MPAaBHIIBHBIX
MHOTOTpaHHUKOB. CUMMETpHUsT B NPABUIBHOM MHOTOIPAHHUKE: CHMMETPUS
napajuielieuneaa, CHUMMETPUS MPABUIBHBIX MPU3M, CHMMETPHUS MPABUIBHON
NUPaMU/IBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IloHATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPbl KOJUIMHEApHBIE, COHAIIPABICHHBIE U IPOTUBOIIOJIOKHO HAIPABICHHBIC
BEKTOpbL. PaBeHCTBO BEKTOpPOB. JIEWCTBHA C BEKTOpPAMU: CIIOKCHUE U BbIYMTAHUE
BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha uucio. CBOMCTBa
CIOXEHUSI BEKTOpOB. (CBOWCTBA YMHOXEHHsS BekTopa Ha uwucio. llonstue
KOMIUTAHapHbIe BEKTOPBL. [IprM3Hak KoMIIaHapHOCTHM TpPEX BeKTOPOB. IIpaBuio
napaienenunena. Teopema O pasiloKEHUUM BEKTOpa II0 TPEM HEKOMILIAHAPHBIM
BekTOopaM. lIpsAmoyronpHas cuctemMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatsl
BeKTOpa. CBA3p MEXKAY KOOPANHATAMYU BEKTOPA U KOOPJAMHATAMU TOYEK. YTOI MEXIY
BeKkTOpamu. CKaJsIpHOE IPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa Bpamenus

[lonsTHsi:  IUIMHApPUYECKass  MOBEPXHOCTb, KOHUYECKAas  IOBEPXHOCTH,
chepuueckasi MOBEPXHOCTb, 00pa3ylolue MoBepXHocTe. Tena BpaleHus: HUIUHIP,
KOHYC, YCEu€HHBbIM KOHYC, cdepa, map. BzaumHoe pacnonoxxenue chepsl H
IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten BpalleHUs Ha
miockocTh. Pa3BépTka unnuuapa u konyca. Cummerpus chepsl 1 mapa.

O6béMm. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO Mapajuienenunena u ciaeactBus u3 He€. OObEM mnpsiMoll U
HAKJIOHHON MNpU3MBbl, LUIUHApA, NMUpamMuabl U KoHyca. OO0BEM Iapa W IIApOBOIO
CErMEHTA.

KoMOuHanmu Ten BpamieHHs W MHOTOTpaHHHWKOB. [Ipu3ma, BmucaHHas B
WIAHJP, OTMIMCaHHAs OKoJIo muiuHapa. [lepecedenue cdepsl U mapa ¢ TIOCKOCThIO.
Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOTOrpaHHHUKA, OMUCAHHOTO OKOJIO
cdepsl, cepbl, BIUCAHHOW B MHOTOI'PAaHHUK WJIM TEJIO BpallleHUs.

[Inomanps MoOBEpXHOCTH HWIMHJIpA, KOHyca, Iulomianb chepsl U e€ yacrtei.
[Tonobue B mnpoctpanctBe. OTHOIIEHHE OO0BEMOB, IUIOMIAZEH IMOBEPXHOCTEN



nonobubix ¢uryp. IlpeobpazoBanue mnomoOusi, romorteTus. Pemenne 3amad Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceyeHuii MHOTOIPAHHUKOB M TEJ BPALICHUS: CEYEHUS LUIMHIpPA
(mapanmienbHO W NEPHEHAUKYJISIPHO OCH), CEUEHUs KOHyca (MapajuieibHbIe
OCHOBaHUIO M TMPOXOJIIME Yepe3 BEPIIMHY), CEUEHHUS IIapa, METOJbl MOCTPOCHUS
CEUEHUI: METOJl CJEJOB, METOJI BHYTPEHHETO NPOCKTUPOBAHUS, METO]l IEpeHoca
CEKYILEH IUIOCKOCTH.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B nipoctpancTBe. Onepaunn HajJ BEKTOpaMH. BEKTOpHOE yMHOKEHHE
BEKTOPOB. CBOICTBA BEKTOPHOTO YMHOKeHUs. [IpsiMoyronpHas cucteMa KOopIUHAT B
npoctpanctBe. Koopaunatsl  BekTropa. PasmokeHne BekTopa 1o Oaswmcy.
KoopanHnaTHO-BEKTOPHBIM METO/I IPU PELIEHUN FEOMETPUUYECKHX 3a7ad.

JIBUKeHMs1 B IPOCTPAHCTBE

JIBixkenust mpoctpaHcTtBa. OroOpakeHus. [[B>keHUs M PaBEHCTBO (QUTYP.
OO6mue cBoiicTBa JABWXKEHUW. Buabl JIBWKEHWIN: MapaliedbHbIA  IEPEHOC,
LIEHTpaJibHAasl CHUMMETpPHS, 3€pKajbHas CHUMMETpPHS, IIOBOPOT BOKPYI MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPHS» (YIJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJTHEI'O
OBHIEI'O OBPA30BAHUA

JINUHOCTHBIE PE3YJIbTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOPMHUPOBAHHOCTh TPAXKITAHCKON TMO3ZUIMK O0YYaIOIIErocsi Kak akKTHUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOr0 OOIIECTBA, MPEJICTABICHUE O MAaTEMAaTUYECKUX
OCHOBaX  (PYHKIIMOHWPOBAHUS  PA3NHUYHBIX  CTPYKTYp, SBJICHUH, MPOLEIYP
IpakIaHCKOT0 001IecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3aUMO/ICICTBOBATH C
COLIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBHUH C UX (YYHKUIMUSIMHU U HA3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOM HJICHTUYHOCTH, YBaXKECHHUS K
MPOIUIOMY W HACTOSIIIEMY POCCHICKOW MaTEMaTHKH, LIEHHOCTHOE OTHOIICHHE K
TOCTHKEHUAM POCCUUCKUX MATEMaTUKOB U POCCUHCKONM MAaTEMATUYECKOM UIKOJIBI,
UCIIOJIb30BAaHUE OTUX JOCTWIKEHWHW B JPYTHUX HayKax, TEXHOJOTUsX, cdepax
SKOHOMHKU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHWE AYXOBHBIX LIEHHOCTEH POCCHICKOTr0 Hapoja, c(HOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOrO IIOBEICHUS, CBA3AHHOIO C NPAKTUYECKUM
MIPUMEHEHUEM JOCTUKEHUM HAYKU U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B MOCTPOCHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKJIOUYas JCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a]a4, PEIICHUH, pacCyXICHHUM, BOCIPUUMUYHUBOCTh K
MaTeMaTUYECKUM acCIleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHKE:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSATh MAaTeMaTUUYECKUE 3HAHUS B MHTEpecax
3I0POBOTO W 0O€30IMacHoro olpasa JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (30pOBOE MHTAHUE, COAJTAHCUPOBAHHBIA PEKUM 3aHATHH M OTIbIXA,
peryisipHas (u3MYecKas aKTUBHOCTh), (PU3HUECKOE COBEPIICHCTBOBAHUE IPHU
3aHSTUSX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTH K TPYAY, OCO3HAaHHUE IIEHHOCTH TPYIOJIIOOWS, MHTEPEC K Pa3INIHBIM
chepaMm mNPOPECCHOHAIBHON NEATETLHOCTH, CBS3aHHBIM C MaTeMaTHUKOW U e€
MPUJIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiied mpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE >KMU3HEHHBIC IUJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHUI0 U CaMOOOPa30BAHUIO HA MPOTSIKEHUU BCEU JKU3HU,



TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PEUIEHUU MNPAKTUYECKUX 3aJ1a4 MAaTEMaTUYECKOU
HaIpaBJICHHOCTH;

7) 3Kxo0JIorHYeCKO€e BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, IOHUMAaHHE  BIIMSHUS
COIMATIbHO-?)KOHOMUYECKUX TPOILIECCOB HA COCTOSIHUE MPUPOAHOM M COLMATBHOMN
Cpelbl, 0OCO3HAHUE TI00aTHFHOTO XapaKTepa dKOJOTUYECKUX MPOOJIeM, OpUEHTAIHS Ha
IPUMEHECHHE MaTeMAaTHYECKUX 3HAHWUM JJI PElICHUs 3a/iad B 00JIACTH OKpYIKaroIiei
cpedpl, TUIAHUPOBAHHWE IIOCTYMKOB W OIICHKM WX BO3MOXKHBIX ITOCJEJACTBHM IS
OKPY’KaroIeh Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUs HAyKU W OOIIECTBEHHON NMPAKTUKH, MOHMMaHHWE MaTeMaTHYCCKOU
HayKH Kak cdepbl 4eT0BEYECKOM JEATEIbHOCTH, ITANOB €€ pa3BUTHSA M 3HAYUMOCTHU
JUISL pa3BUTHUS LIUBUJIU3AIMU, OBJIQJICHUE SI3BIKOM MAaTEMAaTHUKU M MaTeMaTH4eCKOU
KYJbTYpPOM Kak CPEJICTBOM IMO3HAHUSI MUPA, TOTOBHOCTh OCYILECTBIISATh IPOCKTHYIO U
HCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh MHANBUIYATIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC Y4eOHbIC 1eiiCTBUSA

Bba3oBble Jlornyeckue AeiicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYUIECTBEHHBIE MPU3HAKK MaTeMaTHYECKUX
00OBEKTOB, TOHATHI, OTHOLIEHUN MEXIY MOHATUIMH, (POPMYIUPOBATH ONMpPEAEICHUs
MOHSTUM, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KJIAacCU(pUKALMU, OCHOBAHMS IS
00001IEHNS U CPaBHEHUS], KPUTEPUH ITPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMAT, (bopMyIMpOBATH U npeoOpa3oBbIBAThH CYXKJECHUS:
YTBEPAMUTEINIbHBIE U OTPULIATENNbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U NPOTUBOPEUYUS B
¢dakTax, JOaHHBIX, HAOJIONEHUSAX U YTBEPKACHUAX, MpeAsiaraTb KpPUTEPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEYUN;

JenaTh BBIBOABI C HCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JAEAYKTUBHBIX H
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI MO aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKIACHUI
(OpsiMBIE M OT MPOTHUBHOTO), BBICTPAMBATh APTyYMEHTALMIO, IPUBOJIUTH MPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKIEHUS U BBIBOJIbI;

BBIOMpATH c11OcO0 penieHus: yueOHoH 3a/1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHusi, BHIOMpaTh Haubosee MOAXOASIINI ¢ YYETOM CaMOCTOSITENIbHO BBIJICJICHHBIX
KPUTEPUEB).



ba3oBble uccieaoBarebCKue 1eCTBUA:

HCIIOJBL30BaTh BOIMPOCHl KaK HUCCIEAOBATEIbCKUNA HWHCTPYMEHT IO3HAHMS,
(GbopMyIHUpOBaTh BOMPOCH, (PUKCUPYIOIIKNE TPOTUBOPEUHE, TPOOIEMyY, YCTaHABIUBATD
UCKOMOE W JaHHOe, (OpMHUPOBATH THUIOTE3y, APryMEHTHUPOBATH CBOKO IMO3UIIHIO,
MHEHHUE;

MIPOBOAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHUE TIO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTUYECKOro OOBEKTa, SBJIEHUSA, IMpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXITy 00bEeKTaMU, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSTENbHO (opMylIHpoBaTh 00O0OIIEHHS W BBIBOJLI IO pe3yjibTaTaM
MPOBEAEHHOTO HAOIIOACHUS, UCCIICIOBAHUS, OIICHUBAThH IOCTOBEPHOCTH TOJIYICHHBIX
PE3yNhTaTOB, BHIBOJOB M 0000IIECHNI;

POTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMpollecca, a TakKe BbIIBUIAThH
MIPEIIOJIOAKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBIABIIATE JepUIuThl MHOpPMALMM, NaHHBIX, HEOOXOIWMBIX ISl OTBETa Ha
BOIPOC U JJIsI PEILICHUS 3a/1auu;

BbIOMpaTh MHGOPMAIMIO U3 HMCTOYHHKOB PA3JIMYHBIX TUIIOB, AHAIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHGOPMAIMIO PA3TMYHBIX BHJIOB U (HOpM
MPEICTaBIICHHUSI;

CTPYKTypHUpOBaTh HH(MOpPMaIMIO, NPEACTaBIATH €€ B pazIMuHbIX Gdopmax,
WJUTIOCTPUPOBATH Tpauuecku;

OIICHUBATh HAAEKHOCTh MH(POPMAIIMU IO CAMOCTOSITENIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiCTBUSA

OO0menne:

BOCIIPHHUMATh U (POPMYIUPOBATH CYXKICHHUSI B COOTBETCTBUM C YCIOBUSMH H
IESIMHU OOIICHHMSI, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUYKY 3PCHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y pelIeHHUs 3a/1a4i, KOMMEHTHPOBATh
MOJIyYEHHBIA PE3yJIbTAaT;

B XOJ€ OOCYXJEHHs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBI,
MpoO0JIEMBI, PEIIaeMON 3a/1au, BHICKA3bIBaTh MJICH, HAIICJICHHBIC HA TTOUCK PEIICHHS,
COTIOCTaBIIATh CBOW CYXICHUS C CYXICHUSIMH JPYTHX YYaCTHUKOB JHUajora,
oOHapy>KUBaTh Pa3IMUME U CXOJCTBO MO3UINH, B KOPPEKTHOU (hopme hopMynrpoBaTh
pa3HOIIIACHsI, CBOU BO3PAKEHUS;

NPEICTABIIATh PE3YJIBTAThl PEIICHUS 3a7add, SKCIEPUMEHTa, HCCIICIOBAHMS,
MPOEKTa, CAaMOCTOSTEIIBHO BBHIOMpPATh (OpMaAT BBICTYIUICHHS C YYETOM 3a1ad
MIPE3CHTAIMA U OCOOEHHOCTEH ayTUTOPHH.



PeryisiTuBHbIE YHMBepPCcAJIbHbIE YueOHbIe 1elCTBUSA

Camoopranusanus:

COCTABJIAITh IUIAH, AJITOPUTM PEIICHUS 3a/layd, BBIOMpaTh CIOCOO PEIICHHS C
Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTUPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAIUK.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIN HHTEJJIEKT:

BJIaICTh HABBIKAMM IO3HABATEJIbHON pedieKCHH KaK OCO3HAHMSI COBEPIIAEMbIX
JNEUCTBUMA M MBICIHMTENBHBIX IPOLECCOB, HMX pPE3yJbTaTOB, BIJAJETh CHOCOOaAMU
CaMONPOBEPKH, CAMOKOHTPOJISL IpoLecca M Pe3ysibTaTa PEIICHHUs MaTeMaTH4YeCKOM
3a/lauu;

NpEeABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PELICHUH 3a/1ayd,
BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUSAM, OOBICHATH MPUUUHBI
JOCTW)KEHUST WM HEJIOCTHUKEHUS PE3yJIbTaTOB JACSTEIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSTEJIBHOCTD:

MMOHUMAaTh M MCIOJIb30BaTh MMPEUMYIIECTBA KOMAaHIHOM W HHIWBHAYaIbHOU
paboThI MpU PEIICHUH YYEOHBIX 3aj]lad, MPUHUMATh 11€JIb COBMECTHOM JIESITEIIbHOCTH,
IJIAHUPOBATh OPTaHU3AIMIO COBMECTHOW pPabOThI, pacupenensTh BUABI padoT,
JIOTOBApUBATLCA, OOCYXJaTh MPOIECC M pe3yidbTaT paboThl, 0000IaTh MHEHUS
HECKOJIBKMX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (0OCyxkaeHus, oOMEH MHEHU,
«MO3TOBBIE IITYPMbD» M WHBIE), BBIMIOIHATH CBOIO YacTh Pa0OOTHI U KOOPAMHUPOBATH
CBOU JEHCTBHS C IPYTMMH YJIE€HAMH KOMaHbl, OLICHUBATh Ka4€CTBO CBOETO BKJIAJla B
OOIIUIA MPOYKT MO KPpUTEPHUIM, CHOPMYJIUPOBAHHBIM YYACTHUKAMU B3aUMOICHUCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiaacca oOyyaromuicss HAy9uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU MOHITUSMU CTEPEOMETPUH TIPU PEIICHUU
3a/1a4 U MPOBEJICHUN MATEMAaTHUYECKUX PACCYKJICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX NIPU PEIICHUU
r€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aUMHOE pACIOJOKEHUE TPSAMBIX B TPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTRE;

e CBOOOJIHO OTMEPUPOBATH MOHSATUAMH, CBA3AHHBIMU C yTJaMHU B MPOCTPAHCTBE:
MEK]1y IPSIMBIMU B POCTPAHCTBE, MEXAY MPSAMON U IIOCKOCTHIO;



e CBOOOJHO OTMIEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,

e CBOOOJHO pacIlO3HAaBaTh OCHOBHBIC BHUIBI MHOTOTPAHHUKOB (TpU3Ma,
nupamMuia, NpsSMOYToJIbHBIN Napaiesenunes, Kyo);

e KJAcCCU(pUIUPOBATH MHOTOTPaHHHKH, BbIOMpas OCHOBAHUSA TUISt
KIaccuukanuu;

e CBOOOJHO  OMEpPUPOBATh  MOHATHUSAMH, CBS3aHHBIMH C  CCUYCHHEM
MHOT'OTPAHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATH MAPAIJIENBHOE, IEHTPAJIbHOE U OPTOrOHAIBHOE MPOEKTUPOBAHKE
¢Guryp Ha MIOCKOCTb, BBITIOJIHATD U300pakeHHs GUTYpP Ha MIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOTPAHHUKOB pPA3JWYHBIMH METOJAMH, BBINIOJHATh
(BBIHOCHBIE) TJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BHUI
CBEpXY, COOKY, CHU3Y;

e BBIYUCIIATH ILIONIAU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma, MHUPaMHIA),
F€OMETPUYECKUX TEJ C IPUMEHEHUEM (HOPMYIT;

e CBOOOJIHO ONEPUPOBATH MOHITUSIMU: CUMMETPHUSI B IPOCTPAHCTBE, LIEHTP, OCh
Y TJIOCKOCTh CUMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPHI;

e CBOOOJHO OIEPUPOBATH TMOHATHUSMHU, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

e  BBINOJHATH JCUCTBUS HAJl BEKTOPAMU;

e pemarh 3aJayd  Ha JI0Ka3aTEIbCTBO MAaTEMAaTUYECKHWX OTHOIICHUW U
HaXO0XJICHUE T€OMETPUUYECKUX BEJIUYHUH, IPUMEHSSI U3BECTHBIE METOJIbI IIPU
pELICHUM MAaTEeMAaTUYECKUX 3a7ad IOBBIIIEHHOTO W BBICOKOTO YPOBHSA
CJI0KHOCTHY,;

e TIMPUMEHATH MPOCTEUIINE MPOTrPpaMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUU CTEPEOMETPUUECKUX 3a1aY;

e W3BJEKaTh, MPEOOPa3OBBIBATh W HMHTEPIPETHUPOBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX  I€OMETpUYECKHX (urypax, TPEICTaBICHHYIO Ha
YepTekax U pUCYHKAX;

e TPUMEHATH MOJYYCHHBIC 3HAHWS HA NPAKTUKE: CPABHUBATh U AaHAIM3UPOBATH
pEAIbHBIE CUTyallMW, NPUMEHSATh W3YyYEHHBIC TOHSTUS B MPOLIECCE TMOUCKA
pelIeHUs] MaTeMaTH4eCKu C(OopMyIUpOBaHHON MPOOJIEMBI, MOJEIUPOBATH
pEAIbHBIE CUTYyalluM Ha S3bIKE TE€OMETPUHU, HCCIEN0BATH ITOCTPOCHHBIE
MOJIETIA C UCIOJIb30BAHUEM T'€OMETPUUECKUX MOHSATHM W TEOpEM, armapara
anreOpbl, pemarh MNPAKTUYECKUE 3a/laud, CBSI3aHHBIE C HAXOXKJICHHEM
F€OMETPUYECKUX BEJINYNH,;

e HMETh NPEACTABJICHUS OO0 OCHOBHBIX JTamax pa3BUTHS TEOMETPUHM Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kaacca oOygaromuiicss HAyqUTCs:



CBOOOJHO OINEpPUPOBATh MOHATUSMHU, CBSI3aHHBIMH C IWIMHIPUYECKOM,
KOHHYECKOW U  c(hepruueckod MOBEPXHOCTAMHU, OOBSACHATH CHOCOOBI
HOJIy4CHMUS;

OIEpUpPOBATh IOHATUSAMH, CBSI3aHHBIMU C TEJaMH BpALEHUSA: LMJIMHIPOM,
KOHYyCOM, c(pepoii u Imapowm;

pacro3HaBaTh Tejda BpalleHus (WIMHAP, KOHYC, cdepa U map) u oObICHAThH
CIIOCOOBI MOJTYYEHUS TEJ BPALLECHUS;

KJIaCCU(PHUIMPOBATh B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUMCIISITh BEJIMYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TEJ BPAIECHUsI, 00bEMBI
M IUIOIAagy  IOBEPXHOCTEH  MHOTOIPAHHUKOB M TEJl  BpalleHUS,
reOMETPUUYECKUX TEJl C MPUMEHEHHEM (popmy;

CcBOOOZIHO ONEpUpOBaTh MOHSTHUSAMM, CBSI3AHHBIMM C KOMOMHAIMSMHU Tel
BpallleHUsT M MHOTOTPAHHHMKOB: MHOTIOIPAaHHUK, BIIMCAaHHBIA B cdepy u
ONMCaHHBIA OKOJO cepbl, cdepa, BOUMCAHHAS B MHOIOTPAHHUK WJIU TEJO
BpalICHUS;

BBIYMCIISITH COOTHOILIEHUS MEXIY IUIOIIAIAMH IOBEPXHOCTEH U 0O0BbEMAMHU
ITOJIOOHBIX TEJI;

n300paxkaTh U3y4aeMble (PUTYpbI, BHIIOJHATE (BBIHOCHBIE) MJIOCKHE YEPTEKH
U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH
CEYEHMS TeJI BPALCHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATh U MPeoOpazoBbIBaTh HHPOPMAILUIO O
IPOCTPAHCTBEHHBIX TEOMETpUYECKUX (urypax, NpeICTaBICHHYIO Ha
4epTekKax U pUCyHKax;

CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHSTH OIE€paluy HaJl BEKTOPAMH;

3a/1aBaTh MNIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIHMHAT;

peniaTh reOMETPUYECKHUE 33a4l HA BBIUYMCIIECHUE YIJIOB MEXIY MPSMBIMU H
MJIOCKOCTSIMH, BBIUUCIIEHUE PACCTOSIHUI OT TOYKH JI0 MJIOCKOCTH, B LIEJIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/IA MPU PEIICHUH;

CBOOOJHO OMEpUPOBATh MOHATUSAMH, CBSI3AHHBIMU C JBUXKEHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUXKECHHUM;

BBITIOJIHATh ~ M300pa)K€HUSI MHOTOIPAaHHUKOB M TeJ  BpalllEHUS IpHU
[1apaJijIeIbHOM IIEPEHOCE, LIEHTPAIBHON CUMMETPUH, 3€pKaIbHOU CUMMETPUH,
IpU MIOBOPOTE BOKPYT MPSMOM, MpeoOpa3oBaHus 0100US;

CTPOUTH CEYEHHMS] MHOTOIPAHHMKOB M TE€J BPALIEHUS: CEYECHMS LUJIUHAPA
(mapajuienbHO W TEPHEHIUKYJSIPHO OCH), CEYEHHUs KOHyca (mapaiieiabHbIe
OCHOBAHMIO U MPOXOSIIUE YEPE3 BEPILINHY ), CEUEHUS L1apa;



UCIIOJIb30BaTh METOJABI IOCTPOEHHUS CEYEHUW: METOJ CJEI0B, METOJ]
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO IEPEHOCA CEKYLIEHN TUIOCKOCTH;
JOKa3bIBaTh T€OMETPUYECKHUE YTBEPKICHHUS,

IPUMEHATh FEOMETpUUYECKUE (DAKThI AJIs PELICHUSI CTEPEOMETPUUECKUX 3a/1aY,
MPEANOIATAIOIINX HECKOJIBKO IIAroB PEIICHMS, €CIH YCIOBUS NMPUMEHEHHUS
3a/1aHbl B IBHOM U HESIBHOM (hopME;

pemiath 3aJayd  Ha JOKA3aTeJIbCTBO MATEMAaTUYECKUX OTHOUICHUM U
HAXO0XKJIEHUE T€OMETPUUECKUX BEJIMYNH;

OPUMEHATh IPOTPaMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI IPU PEIICHUH CTEPEOMETPUYECKHX 3a]1ay;

MIPUMEHSATH MOJYyYEHHBIE 3HAHUS Ha MPAKTHKE: CPABHUBATh, aHAJTU3UPOBATh U
OLICHMBATh pPEalbHbIC CUTYallUH, IPUMEHATh U3YYECHHBIC IOHATHSA, TEOPEMBI,
CBOICTBa B MpoIiecce MOUCKA PELICHUs] MaTeMaTUYecKu chOpMyJIMPOBAHHON
poOJIEMBbI, MOJIETUPOBATh PpPEAJIbHBIE CUTyalldd Ha S3bIKE TE€OMETPHH,
WCCIIE0BaTh IIOCTPOEHHBIE MOJEIHM C HCIOIb30BAHUEM TI'€OMETPUYECKHUX
MOHATUM M TEOpeM, ammapara aiareOpbl, pemarbh NPaKTUYECKHUE 3a/ayd,
CBSI3aHHBIEC C HAXOKJICHUEM N€OMETPUYECKUX BEIUYHH;

UMETh NPEJCTaBICHUA OO0 OCHOBHBIX JTalax pa3BUTHUS TE€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUM.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Kontpoabusre | Hpakriieckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypesI
1 BBenenue B ctepeoMeTpuio 23 2
9 B3anMHOE pacnosiokeHue NpsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 3
IIPOCTPAHCTBE
4 HepneHnmfynapHOCTb IPSMBIX U o5
IJIOCKOCTEH B MPOCTPAHCTBE
Vel U paccTossHUS 16
MHororpanHuKu 7
BexTopsl B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHHEe U CUCTEMATHA3AIHS 5 5
3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KITACC

Kosun4yecTBo 4acoB JIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Konrpomusre | Mpaxrmseckie (undgposBbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpeHwme, 0606meH1:1e u 15 1
CHCTEMaTH3alus 3HAaHUHA
3 O0BEM MHOTOTpaHHUKA 17 1
Tena Bpaienus 24 1
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1
KPYTJIBIX T
6 JBr>xeHus 5 1
. [ToBTOpeHwme, 0606meH1/vle U 17 2
cUCTeMaTH3aIus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TIpaBHJIa H300pKEHUS HA
PHUCYHKE IJIOCKOCTH, MTAPAJLICITBHBIX MPSMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka

[IoHATHS cTepeomMeTpun: TOUYKA, IpsMas,
IUIOCKOCT, MMPOCTPaHCTBO. OCHOBHBIC
npaBuiia H300paKCHUS Ha PUCYHKE
IUTOCKOCTH, MApaJIeIbHbIX MPSMbBIX
(OTpEe3KOB), CepeIMHBI OTPE3Ka

[ToHsATHS: IepeceKarolrecs MIOCKOCTH,
HepeceKaroIInecs npsMasi U TIO0CKOCTh;
HOJYTIPOCTPAHCTBO

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIInecs npsiMasi U MIO0CKOCTh;
HOJYTIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHNe MPOCTEUITNX
MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 0OBEKTOB

BxoaH0# KOHTPOIIBL

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE




CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus U3 HuX. CriocoObl 3a/1aHus
HPSIMBIX U TJIOCKOCTEH B IPOCTPAHCTBE.
O06o03HaueHUs IPSAMBIX U TIJIOCKOCTEH

10

N300pakeHne ceueHuit mupaMuibl, Kydoa u
IPU3MBI, KOTOPbIE IPOXOAST Yepe3 ux p&opa.
N300pakeHne nepeceueHus moy4eHHbIX
IJI0CKOCTEN. PackpammBanue NOCTPOEHHBIX
CEYEHUM pa3HbIMU LIBETAMH

11

N306paxkenue ceueHuii nupamubl, Kyoa u
IPU3MBI, KOTOPBIE MMPOXOAST Yepe3 ux peopa.
N3obpaxenue nepeceueHus MoJTyueHHbBIX
riockocTeil. PackpaimBanyue nocTpoOeHHbBIX
CeUeHHH pa3HbIMU IIBETAMHU

12

N300pakeHne ceueHnit mupaMuibl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOAST Yepe3 ux peopa.
N300pakeHne nepeceueHus moIyuyeHHbIX
I0cKkocTel. PackpaiyBanue NoCTpOEHHBIX
CEYEHUH pPa3HbIMM LIBETaMU

13

N306paxenue cedeHuit mupamMmuipl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOAAT Uepe3 ux peéopa.
N3o0pakeHne nepeceueHus moay4eHHbIX
IJI0CKOCTeN. PackpammmBanue NOCTPOEHHBIX
CEYEHUH pa3HbIMU LIBETaMU




14

Mertopa cneoB Ui NOCTPOCHUS CEUEHUI

15

Mertopn cienoB Uit HOCTPOCHUS CEUCHHIH.
CBolicTBa niepece4eHnil IPsIMbIX U
IIJIOCKOCTEMN

16

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa nepeceyeHrid MPSIMbIX U
IIOCKOCTEH

17

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUSA

18

[TocTpoenue ceuenuii B nmupamue, Kyoe mo
TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

19

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

20

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM TouKkaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3aIlIUCh LI1aroB
MTOCTPOEHUS

21

[ToBropenue nnanumerpuu: Teopema o
POMOPLUMOHANIBHBIX oTpe3kax. [logodue
TPEYTOJILHUKOB




22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUEHUSIX Ha
BBIHOCHBIX YepTexax. McTtopus pa3BuTHs
TJIAHUMETPUHU U CTEPEOMETPUH

23

KoHnTtponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmHOe pacronoxeHue npsiMbIX B
npocTtpancTse. CKpenyBaronyecs npsmsle.
IIpu3Haky CKpenMBaOIIUXCS IPSAMBIX.
[TapamienbHbIe IpsIMBIE B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JTAHHOM NPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JICKAILEH HA JaHHOU
npsaMoil. Jlemma o nepeceueHun
NapauIEIbHBIX MPAMBIX IIJIOCKOCTBIO

26

[TapamienpHOCTB TpeX NpsIMbIX. Teopema o
TpEX MapajuieabHbIX IpAMbIX. Teopema o
CKPEIIHBAIOIINXCS TPAMBIX

27

[TapamnensHOe poekTHpoBaHue. OCHOBHBIE
CBOICTBA NapaJlJIeIbHOTO POEKTUPOBAHUS.
N3o06paxkenue pazHbIx puryp B
NapaJyIeIbHON MPOEKIINH

28

[{eHTpanbHas npoeKus. YTOI C
COHAIPaBJICHHBIMU CTOPOHAMU. YTOJ MEXY
TPSIMBIMH

29

33}13‘11/1 Ha JOKa3aTCJIbCTBO U UCCICIOBAHUC,




CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

30

[ToHATHA: mapauIeIbHOCTD MIPSAMON U
IJIOCKOCTH B IipocTpaHcTBe. [Ipu3nak
MapaJuIeIbHOCTH NPSIMOU U MIJIOCKOCTH.
CBolicTBa napauieIbHOCTH NIPSIMOU U
MIJIOCKOCTH

31

['eomeTpuueckue 3ajauu Ha BBIYMCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apauIeIbHOCTBIO MPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO TIPSMYIO Ha YepTEkKe U
MapajuIebHOTO IPYrou npsamoi. Pacuér
OTHONIEHU

33

[TapannensHas npoeKuys, IPUMEHEHUE JUIs
HOCTPOCHMS ceueHul Kyba u
napautenenunena. CpoicTsa
napaiesienumne1a 1 mpu3Mbl

34

HapanneanLIe IIJIOCKOCTH. HpI/I3HaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEM

35

Teopema 0 napajuieIbHOCTH U
CANMHCTBCHHOCTH ITJIOCKOCTH, HpOXO)ISIIHeI\/II
yepe3 TOUKY, He MPUHAJICKAILYIO JTaHHON
IIJIOCKOCTH U CJIEACTBHUS U3 HEE

36

CaolicTBa napasuieabHbIX MIOCKOCTEN: 0
MApAJUIENIBHOCTH IIPSAMBIX IIEpECEUECHUs IIPU




MNEPCCCUCHNU ABYX IapalJICIIbHBIX
IJIOCKOCTEN TPEThEN

37

CBoiicTBa mapaieNnbHbIX MIIOCKOCTEH: 00
OTpe3Kax MapaieNbHbIX NPSAMBIX,
3aKIIIOYEHHBIX MEX1y NapauleIbHbIMU
IUIOCKOCTSIMH; O TIEPECEUEHNUH IPSMOMA C
JBYMs IapaJlIeNIbHbIMU TIOCKOCTSIMU

38

[ToBTOopenue: Teopema Iludaropa Ha
MJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

CaolicTBa Ky0a U IpSIMOYTOJIbHOTO
napaenenunena

41

Boruncnenue 1iuH 0Tpe3KoB B KyOe U
MIPSIMOYTOJIBHOM IMapajuIeIenuIee

42

[IeprieHAIMKyYIAPHOCTD NMPSMOMN U IIJIOCKOCTH.
[Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U
IUIOCKOCTH

43

[IeprieHIMKyYIAPHOCTD NMPSMOMN U IIIOCKOCTH.
[Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBaHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIeH
4yepe3 TOUKY IPOCTPaHCTBA U
NEePHEHANKYISIPHON K IMIIOCKOCTH

45

IInockoctu u NEPpNCHAUKYJIAPHBIC UM




MMpAMBbIC B MHOT'OI'paHHUKAX

[IimockocTH U NepHeHIUKYIIPHbIE UM

46 npsIMbIe B MHOTOI'paHHHKaX

47 [eprienaukynsap u HakinoHHas. [Toctpoenue
HEepHEHINKYIIApa U3 TOUKU Ha MPSIMYIO

48 [eprienaukynsap u HakinoHHas. [Toctpoenue
HEepHEHINKYIIApa U3 TOUKU Ha MPSIMYIO

49 Teopema o Tpéx neprneHAnKyIsApax (npsmas
u oOpaTHas)

50 Teopema o Tpéx neprneHAuKyIsApax (npsmas
u oOpaTHas)

51 VYron Mexy CKpelBaOIIUMUCS NPSIMBIMU

59 [Torck neprneHAnKyYISpHBIX IPSIMBIX C
HOMOILBIO IEPIEHIUKYIISPHBIX TIOCKOCTEH

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii Kyda, MpU3MBI,

54 NPaBUIBHOM MUPAMUIBI C TOMOILBIO
OpPTOTOHAJIBHOW MPOEKIUH
[TocTpoenue ceuenuii Kyoa, MpU3MBI,

55 NPaBUIBHOM MUPAMUIBI C TOMOILBIO
OPTOTOHAJILHON IIPOEKIINU
CuMMeTpus B IPOCTPAHCTBE OTHOCHTEIHHO

56 rtockocTH. [1mockocT cuMMeTpuii B
MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHAuKyIIPHOCTH IPSIMON U

IIJIOCKOCTH KaK CJICACTBHUEC CUMMETPUU




58

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSTHUI OT TOYKHU 10 INIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsTHUM OT TOYKHU 0 IUNIOCKOCTH

60

CnocoObl ONyCTUTH NEPIICHANKYISPDI:
CUMMETpPHUS, CABUT TOYKHU IO MapajiesIbHOI
pAMOM

61

CnBur no HenapaJieabHOU MPAMOH,
M3MEHEHHUE PACCTOSTHUMA

62

KoHnTtposbHas pabdora "B3auMHoe
pacroIoKeHUEe MPSMBIX U MIIOCKOCTEN B
npocTtpascTae”

63

[ToBTOpEHME: Yyrom Mexay NpsAMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yroym Mexay
CKpCIIUBAOIIUMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘-IeCKI/Ie MCTOABI BEIYUCIICHUA yIJia
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

66

JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

67

[Tepnenaukynspusie miockoctH. CBONCTBa
B3aUMHO MEPIEHAUKYISPHBIX MJIOCKOCTEHN

68

[Ipu3Hak nepneHMKyIIpHOCTH MJIOCKOCTEN;




TeopeMa O IPsIMOi IepeceueHus IByX
IIJIOCKOCTEW MEPIIECHIUKYIISIPHBIX TPEThEH
IUIOCKOCTH

69

[IpssMOyTONIBHBIN MTapajuieenumne; Kyo;
U3MEPEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesenumneia

70

TeopeMa O AuaroHajiv MnpsaMOyroJIibHOTO
mapauiCiCuIcaa u CJICACTBUC U3 Heé

71

CTepeOMeTpI/I‘leCKI/Ie U IIPUKJIIAAHBIC 3a/1a4U,
CBs3aHHBIC CO B3AUMHBIM PACIIOJIOKCHUEM
MMPAMBIX U ITJIIOCKOCTHU

72

[ToBTOpEHME: CKpENIMBAOIIUECS MPSMBIE,
napajuiebHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOI'PaHHHUKAX

73

[Tapa napannenbHbIX JIOCKOCTEN Ha
CKPEITUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXYy CKPEIIMBAIOIIUMUCS MIPSMBIMHU B
MPOCTBIX CUTYAITHSIX

74

PaccrosHue ot TOUKH 10 IIJIOCKOCTH,
pacCTodHuC OT HpﬂMOﬁ J0 IIITIOCKOCTH

75

Beluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOLIBIO
NEPHEHAUKYJIAPHON IIIIOCKOCTH

76

Tpé€XrpanHslii yroi, HepaBeHCTBa IS
TpexrpaHHbIX yrios. Teopema IIudaropa,
TEOPEMBI KOCHHYCOB Y CUHYCOB IS




TPEXTPAHHOTO yIIa

DneMEeHTHI CPEPUIECKOI TreOMETPHUH:

77 1
reoIe3MuecKue JMHUN Ha 3emIe

78 KonTtponbnast padota "Yrisl u paccTostHUS" 1

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U 1
€ro 3J1eMeHTh!"

80 ITupamupa. Buasl nupamun. [paBuiibHas 1
nupammia

81 [Tpusma. IIpsimast ¥ HaKIIOHHASI IPU3MBI. 1
[TpaBuibHasg npu3Ma

82 [Tpsmoii napasienenunesn, NPAMOYTOJIbHbINA 1
napaenenunes, Kyo

83 Beinykisle MHOrorpanHuku. Teopema 1
Oitnepa
Brinykisle MHOrorpanHuku. Teopema

84 Olinepa. [IpaBuibHbIE U NOTYTIPAaBUIIbHBIE 1
MHOT'OT'paHHHUKH

85 Konrtponbnas padora "MHororpaHHuku" 1

86 [ToHsiTHE BEKTOpa Ha MJIIOCKOCTH U B 1
IPOCTPaHCTBE

87 CymMma BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuno napamnenenunena 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1

91 Paznoxxenue BekTopa 1o 6aszucy Tpéx 1




BCKTOPOB, HC JICX)KAIIIUX B OI[HOﬁ IIJIOCKOCTH

92 CkayisipHOE MTPOU3BEICHUE 1
93 Bbruncienue yriia Mexay BEKTOpaMu B 1
POCTPAHCTBE
94 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
95 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
98 O06001eHne U cucTeMaTu3alus 3HAaHUN 1
99 O06001eHne U cucTeMaTU3alus 3HAaHUK 1
100 Wrorosas koHTposibHas paboTa 1
101 Hroroas xonTpoapHas pabora 1
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTuueckue
Bcero H3y4eHusi = oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue tems! "KoopauHaTsl BeKTOpa 1
Ha IJIOCKOCTH U B TPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Brruncienue yria 1
MEXy BEKTOpaMH B IpOCcTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMOH, 1
MPOXOJIAIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE ILITIOCKOCTH, HOPMAaJb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenne 1
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEX1y PSIMBIMH B MHOTOI'PaHHUKAX
11 AHaTMTHYECKHE METOIBI pacyéTa yria 1
MEX1y TJIOCKOCTSIMA B MHOTOTpaHHHKaX
12 ®dopmyna pacCTOSHUS OT TOYKH J10 1




IIJIOCKOCTH B KOOpJAHWHATax

Haxoxnenue paccTossHUN OT TOUKH 10

13
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPaBUJILHON UPaMUIE

15 KoHTposbHas pabota "AHamuTudeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHJAapTHBIC

18 IUIOCKOCTH, MepEeCceUeHUs MPSMBIX U
IIJIOCKOCTEMN

19 [TapamienbHbIe TPSIMBIEC U TIIOCKOCTH:
napajuiebHbIe CEUeHUs

20 [TapamienbHbIe TPSIMBIE U TTIOCKOCTH:
pacu€T OTHOLIECHUI
[TapamienbHbIe TPSIMBIEC U TJIOCKOCTH:

21 YTIIbI MEXTY CKPEIIUBAIOIIIUMHUCS
PSIMBIMHU
[MeprieHIUKYISIPHBIC IPSIMBIC U

99 TJIOCKOCTH: CTaHIapTHBIC Maphl
MEPICHIUKYISPHBIX TIOCKOCTEH U
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepneHaUKyIsSIpHBIE IPSIMBIE U

23 MJIOCKOCTH: TEOPEMA O TPEX
MEPIeHIUKYIIsIpax

24 [lepneHiuKynsIpHbIE IPSIMBIE U




IIJIOCKOCTH: BBIYUCJIICHUA AJIUH B
MHOTI'OI'PaHHHUKax

25

[ToBTOpCHME: MIOMIAIH
MHOT'OYT'OJIbHUKOB, (POPMYJIBI JIS
TJI0IIAJIeH, COOOpaKEHUS 1O 100MsI

26

[ToBTOpEHUE: TIONMAIN
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
IonIaiel, cooopakeHus Mo00us

27

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIst
TJI0IAJIEH, COOOpaKeHUsI 1O 100Ust

28

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHHUS 1O 100U

29

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHsl MOA00us

30

Konrponsnas pabora "[loBropenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O61éM Tena. OOBEM MPSIMOYTOJIBHOTO
napaJsenenuneaa

32

3agauu 00 yABOEHHHM Ky0a, 0 KBajpaType
Ky0a; 0 TpUCEKILIUHU yIIia

33

CrepeomeTpHuyecKHe 3aauu, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

34

[IpuknagHbie 3a1a4u, CBSI3aHHBIE C




BBIUMCIICHHEM 00BEMA MMpAMOYT'OJIBHOT'O

napasuiesenumneia

35 O0BEM IIPSIMON MPU3MBI

36 CrepeoMeTpHuuecKUe 3aJa4l, CBSI3aHHBIE C
BBIUKCIICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSAMON TPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpaita. Oobpém
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpeaenénHoro uarerpaita. Oobpém
UPaAMUJIBI

40 dopmyna 06bpéMa mupamuiel. OTHOIIEHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

4 CrepeomeTpHUeCcKHEe 3a/1a9H, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpHyeCcKHe 3a/1auH, CBSI3aHHBIE C
00BbEMaMU TMPaMHU/IbI

WKJIaTHBIC 33/1a4H 110 TEME BEMBI

IT "O6

44 Ten'", CBA3aHHbIE C 00BEMOM HAKJIOHHOM
PU3MBI

45 [Ipuknanueie 3aaauu o Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM THPAMHU/IBI

46 [Tpumenenne o0bEMOB. Boruncienue

pacCTodHud 10 IMJIOCKOCTHU




KoHntponbhas padora "O0bEM

47 "
MHOTOTpaHHHKA
[unuHapuyeckas MOBEPXHOCTb,

48 00pa3yromue MUJIHHIPUICCKOM
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBoi HUIHHAP.
[Imomane MOBEpXHOCTH UAIUHIAPA

50 Konunyeckasi moBepxHOCTh, 00pasyroliue
KOHHYECKOU nmoBepxHocTu. Konyc

51 CeueHue KOHYca MI0CKOCTBIO,
MapajuieIbHOM IJIOCKOCTH OCHOBAHUSA

59 VYceuénnslil konyc. M3o00paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaae GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTpHuyuecKue 3aa4u Ha

55 JIOKa3aTeILCTBO U BLIUMHUCIICHHE,
MOCTPOCHUEM CEUYCHUN IIUIMHIPA, KOHYCa
CrepeoMeTpuuecKre 3aauu Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUYCHUN IIMIMHIPA, KOHYyCa

57 [IpuknanHelie 3a1a4u, CBSI3aHHBIC C
[UTHHIPOM

58 [IpuknanHblie 3a1a4u, CBsI3aHHBIC C
[UTHHIPOM

59 Cdepa u map




60

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By 1 n3o0paxenue mapa

61

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. B 1 n300pakenue mapa

62

VYpasnaenue chepsl. [Lnomans cheps u eé
yacreu

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpuyuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit 1 mapom,
MIOCTPOCHUEM UX CEYCHHI IIIOCKOCTHIO

65

CrepeomeTpuyuecKue 3a1a4u Ha
J0Ka3aTCJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOCHUEM UX CEYECHUI MIIO0CKOCTHIO

66

[puknagHble 3312491, CBI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
Iog00ust

68

Paznuunbie KOM6I/IHaLII/II/I TCJI BpallICHUS U
MHOTI'OI'paHHUKOB

69

3anaun o teme "Tena U MOBEPXHOCTH
BpanieHus"

70

3amaun o Teme "Tena u MOBEpXHOCTH
BpaieHus"




71

KoHnTtpoinbnas padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

O0BEM munuHapa. Teopema 06 00bEME
HPSIMOTO ITUJIHHIPA

73

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. Oobém
KOHYyCa

74

[Lnomaay GOKOBOM M OJIHOM
MMOBEPXHOCTU KOHYyCa

75

CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbBIE C
BBIYHCIICHUEM 00BEMOB IMIIMHAPA,
KOHyca

76

[Ipuknanueie 3agaun mo teme "OO0bEMBI U
TJIOIA U TTIOBEPXHOCTEH Te"

77

O0BEM 11apa U MapoOBOTO CEKTOPA.
Teopema 06 06BEme mrapa. [Tnomans
chepsl. CTepeomMeTpuyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
rapa, mapoBOTro CETMEHTa U IIapOBOTO
CEeKTopa

78

[Tpuxnanueie 3ana4yn o Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
miomaaso cepbl. COOTHOLIEHUS MEXKITY
IUIOUIA/IIMU TOBEPXHOCTEN U 00bEMaMu
MMOJOOHBIX TEN

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa rpu mogo0muu.
CrepeoMeTpHuuecKre 3aa4u, CBSI3aHHBIE C




BbIUKCIICHHEM 00BEMOB Tell U ILIOMIAeH
MOBEPXHOCTEN

80

Kontponbnas padorta "[lnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

81

JBuxenus npoctpancTsa. OToOpaskeHusl.
JBmxeHus u paBeHCcTBO (huryp. OOmue
CBOMCTBA JBHKCHUM

82

Buapl nBrkeHUi: mapauiebHbIA
MepPEeHOC, IEHTPaIbHAsl CHMMETPUS,
3epKajbHas CHMMETPHSI, TOBOPOT BOKPYT
IPSAMO

83

[IpeobpazoBanus noxodus. [psmas u
cdepa Ditnepa

84

FGOMeTpI/I‘IGCKI/Ie 3aaa4u Ha IPUMCHCHUC
JABUXXCHUA

85

Kontponbnas padota "BekTops! B
npocTpaHcTae”

86

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"TTapaniensHOCTh NPSAMBIX U IIOCKOCTEH
B IIpOCTpaHcTBe"

87

Ob6o6uaroree noropeHue 11 noHsATU U
MeTO/I0B Kypca reometrpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlNs 3HAHWII:
"BekTops! B mpocTpaHcTBe"”

88

O6o06matomee moBTopenue 11 moHsTHi 1
MeTO/I0B Kypca reomerpun 10-11




KJIACCOB, CUCTeMAaTH3alisl 3HAHUIL:
"BekTopsbl B npocTpaHcTse”

89

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMaTH3aIHsI 3HAHUI:
"O6beM MHOTOTrpaHHUKA"

90

Ob6o6maromee nosropenue 11 noHATHH 1
METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O6beM MHOTrOrpaHHuka"

91

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"ITnomaay MOBEpXHOCTH U 00BEMBI
KpyTJbix Ten"

92

Ob6o6uaroree nopropeHue 11 noHsATU U
MeTo0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"Ilnomaay MOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

93

Wrorosas koHTposibHas paboTa

94

Wrorosas koHTposibHas paboTa

95

[ToBTOpenue, o6odIIeHNE 1
cHUcTeMaTu3alus 3HaHUI

96

Uctopus pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI




97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

98

HcTopus pa3sBUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

101

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

102

Hcropust pa3BUTHS CTEPEOMETPUH KAK
HAYKHU U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KITACC

Koz IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHEro 001ero od0pa3oBaHusi
pe3yJbTara
7 ['eometpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, MPsAMasi, INIOCKOCTb
79 [IpuMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS W3 HUX MPU PEIICHUU
' reOMETPUUYECKUX 3aau
73 OnepupoBaTh MOHATHIMU: NMAPAIJICIIBHOCTh U MEPIEHANKYISIPHOCT MPSAMBIX U
' IIOCKOCTEN
74 KnaccudunupoBaTs B3aUMHOE pACIOJOKEHUE TMPSAMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: IBYTPaHHBIA yrojl, TpaHU JBYTPaHHOIO yria, pedpo
7.5 JIBYTPAHHOI'O yIja, JUHEWHBIA yroja JIBYIpaHHOrO yrja, rpajycHas Mepa
JIBYTPaHHOTO yTJia
76 OnepupoBaTh TOHSATHUSMH: MHOTOTPAHHUK, BBINYKJIBIH ¥  HEBBITYKJIBIH
' MHOTOTPaHHHK, SJIEMEHTHI MHOTOTPAHHUKA, TIPaBHIIbHBI MHOTOIPaHHHUK
77 Pacno3naBate OCHOBHBIE BHUABI MHOTOTPAHHUKOB (IUpaMujaa, TpHU3Ma,
' IPSIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccudunupoBaTs MHOTOIpaHHHUKH, BEIOMpPAsi OCHOBAHMS JJIs KJIacCUPUKAIIIT
7.8 (BBITTYKJIBIE W HEBBIMYKJIbIC MHOTOTPAHHUKH, MPaBUIbHBIE MHOTOTPAHHHKH,
IpsIMbIE U HAKJIOHHBIC TPU3MBI, TAPaJIICIICITUIIC/IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIas TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH TPHUHIUIBI TOCTPOCHUS CEYCHWH MHOTOTPAHHUKOB, HWCIONB3YS
' METO/I CJIE/IOB
CTpouTh Ce4eHHs] MHOTOTPAaHHUKOB METOJIOM CIIEZIOB, BBIITOJIHATH (BEIHOCHBIE)
7.11 IUIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHM3Y
Pemate 3a1aun Ha HaXOXkJIEHHWE TEOMETPUUYECKUX BEIMYMH MO oOpasiam Hiu
QIrOpUTMaM, TMPUMEHSIST W3BECTHHIE AHATUTHYECKHE METOJbl MPU PEIICHUU
7.12 CTaHJApPTHBIX MATEMATHUECKUX 3a/lad Ha BBIYHCIECHUE PACCTOSHUN MeXIy
JIBYMsI TOYKAMH, OT TOYKH JO TPSMOH, OT TOYKHIO IUIOCKOCTH, MEXIY
CKPEIIUBAOIIUMUCS TTPSIMBIMHU
Pemrate 3amaun Ha HaXOXKICHHE T€OMETPHUYECKHX BEIMYHMH 10 00paslam WiIH
7.13 QITOPUTMaM, TPHUMEHSS HW3BECTHBIC aHAIMTHYECKHE METONBI TPH PEIICHHH

CTaHAAPTHBIX MaTEMAaTHYCCKHUX 3aJad Ha BbIYHUCICHHUEC YITIOB MCXKOY




CKPELIUBAIOIIMMUCS MPSAMBIMH, MEXAY IMPSAMOH U IIIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB

Boeruncnsate 00bEMBI M IJIOMIAJAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (MPU3MA,

7.14 nypamMuja) ¢ TpuMeHEeHHeM (OpMyI, BBIYHCIATH COOTHOIICHUS MEXKIY
IUIOINAASIMU TOBEPXHOCTEH, 00bEMaMU MOJJOOHBIX MHOI'OI'PaHHUKOB
715 OnepupoBaTb MNOHATUSMM: CHUMMETPHUs B IIPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTyPBI
W3Bnekarb, MnpeoOpa3oBbIBaTh U UHTEPHPETHPOBATH  HMH(POPMALMIO O
7.16 IIPOCTPAHCTBEHHBIX N€OMETPUYECKUX (Urypax, IPeACTaBICHHYIO Ha 4YepTexkax
U PUCYHKaX
[TpumensaTs reoMeTpudeckue (HakThl JUIsl pEIIEHUs] CTEPEOMETPUUECKUX 3a/ad,
7.17 IIPEANOJIAraloIMX HECKOJIBKO IIAroB PEIICHMs, €CIU YCIOBHUsS INPUMEHEHHUS
3aJaHbl B SIBHOM (opme
718 [IpuMenATs  mpocTeWIIMe  NpPOrpaMMHBIE  CPEICTBA M JJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI IIPH PEIICHIH CTEPEOMETPUIECKUX 3a/1a9
719 [IpuBOANTH MPUMEPHI MATEMATHIECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE U KU3HH,
' pacro3HaBaTh MPOSIBJICHNE 3aKOHOB T€OMETPHUHU B HCKYCCTBE
[IpuMeHsTH TONydeHHBIE 3HAHWS HA MPAKTHKE: aHATU3UPOBATh peajbHbIE
CUTyallul W TIPUMEHSTHh W3yYCHHBIC TMOHATHA B MpPOIECCEe IOWCKA PEHICHUs
MaTeMaTHYeCKu C(HOpMyTUpOBaHHON MPOOJIEMBI, MOJEIHPOBATH peEAbHBIC
7.20 CUTyallUd Ha s3bIKE T'€OMETPUM, MCCIEI0BAaTh IIOCTPOECHHBIE MOJIENIN C
UCIIOJIb30BAHUEM T'E€OMETPUYECKUX IOHATHM M TeopeM, ammapara aiareopsl,
pelath MPaKTUYECKUE 3a]laud, CBA3aHHBIE C HAXOXKICHHEM I'€OMETPHYECKUX
BEJIMYHMH
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
MpPOBePsIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh MOHATUSAMH: [HJIMHIPAYECKAas MOBEPXHOCTh, OOpa3yromme
6.1 [UIMHAPUYECKOW  TIOBEPXHOCTH, IMJIMHIP, KOHWYECKas IIOBEPXHOCTH,
o0pa3yrole KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena BpatieHus (IMIIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHS Tl BPALICHUS
6.4 KnaccudumupoBars B3auMHOE pacmoiokeHHe cPephl U TUIOCKOCTH
6.5 OnepupoBaTh MOHATUSMH: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA

CCTMCHTA, mapOBOﬁ CJ'IOﬁ, OCHOBAHUC IIAPOBOI'0 CJI0A, BBICOTA MIApOBOTO CJIOA,




LIapOBOM CEKTOP

Beruncnsate  00BEMBI W TUIOHMIAAM  TIOBEPXHOCTEH  Ted  BpaIICHHUS,

6.6 TEOMETPHUECKUX TeJl C MPUMEHEHUEM POopMyTT
6.7 OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIIUCAHHBIA B Cepy U OMHCAHHBIN
' okoJto cepsl, cepa, BMCaHHAS B MHOTOT'PAHHHUK WM TEJIO BPAILICHUS
6.8 BbIYHCIATE COOTHOMIEHUS MEXIy IUIOMAASIMH TIOBEPXHOCTEH H 00bEMaMu
' NOJOOHBIX Tel
6.9 N3o0pakarh wu3ydaeMble (GUTYPBI OT PYKH M C TPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX THCTPYMEHTOB
6.10 BpITIOTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBHIX O00BEMHBIX
' buryp: BUI CBEpXy, COOKY, CHU3Y; CTPOUThH CEUCHHS TEJI BpaIllCHUS
W3Bnekarb, WHTEPOPETHUPOBATH U  NPEOOpa3oBbIBaTh  MHGOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX I€OMETPUUYECKUX (UTYpax, MPEJCTABICHHYIO Ha YepTeKax
U PUCYHKaX
[IpumeHsaTh TeoMeTprudecKrue (PaKThl A PEIICHUs CTEPEOMETPHUCCKUX 3ajad,
6.12 MPEITOJIATAOIINX HECKOJIBKO IIAroB pEHICHHS, ©CIH YCIOBUS TPUMEHEHUS
3aJaHbl B SIBHOH (opme
6.13 OrniepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
6.14 BrITIONHATE ACHCTBHSI CTIOKEHUSI BEKTOPOB, BEIYUTAHHS BEKTOPOB M YMHOKEHUS
' BEKTOpPA Ha YHUCII0, OOBSACHATH, KAKUMHU CBOMCTBAMH OHH 00JIaaI0T
6.15 [IpumeHsTh MpaBUIIO apauICICHIIeIa IPH CII0KEHHUH BEKTOPOB
OnepupoBaTh TMOHATHUSMU: JIEKAPTOBBI KOOPIMHATHI B MPOCTPAHCTBE, BEKTOP,
6.16 MOJIyJIb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOPA, YO MEXIY
' BEKTOpPaMH, CKaJIPHOE TMPOW3BEJCHHWE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUTAHAPHBIC BEKTOPHI
HaxomuTe cymMMy BEKTOPOB M MIPOW3BEICHUE BEKTOpA HA YHCIIO, YTOJl MEXKIY
6.17 BEKTOpPAMH, CKaJISIPHOE MPOW3BEJICHUE, PpACKIAIbIBaTh BEKTOP TIO JIBYM
HEKOJUTUHEAPHBIM BEKTOpaM
6.18 3amaBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOI crcTeMe KOOPAHHAT
6.19 Pemate mpocreiiie reoMeTpuuecKhe 3aqauyd Ha MPUMEHEHUE BEKTOPHO-
' KOOPJMHATHOTO METOIa
Pemiate 3agaud  Ha  JOKa3aTeNbCTBO MAaTEMAaTHYECKHUX OTHOIIEHHH U
6.20 HAXO0XJICHHE TEOMETPHUYECKUX BEIUYMH MO o00pasllaM WK ajIropuTMam,
' MPUMEHSISI U3BECTHBIE METOJBI MPHU PEUICHUHM CTaHIAPTHBIX MATEeMATHUECKUX
3a1a4
6.21 [IpumenHsaThr  mpoCTeWliue  TpOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
' KOMMYHHKAITHOHHBIC CHCTEMBI TIPH PEIICHUN CTEPEOMETPUICCKHX 3a1a4
6.22 [IpuBOANUTH MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HU,

PacCIIo3HaBaTh MPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC




6.23

[IpumeHATh MONY4YEHHBIE 3HAHUS Ha MPAKTUKE: AHAIM3UPOBATh peajbHbIC
CUTyallud W IPHUMEHATHb W3YYEHHBIE IOHATHSA B IPOLIECCE NMOMCKA PELICHUS
MaTeMaTU4ecku CGHOPMYIUPOBAHHON MPOOJIEMbl, MOJEIUPOBATh peEAIbHbBIE
CUTyallud Ha A3bIKE TIE€OMETPHUM, HCCIENA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX IOHATUH W TEeOopeM, arrmapara ainreopsbl,
pemarb NMPakTHYECKUE 3a7aud, CBA3AHHBIE C HAXOXKIECHUEM T'€OMETPUYECKUX
BEJIMYUH




Kon

HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eometpus

7.1

OCHOBHBIE OHSTHS CTEPCOMETPHH. Tqua, npsmMasd, MIJI0CKOCTb, ITPOCTPAHCTBO. Ilousrue
00 aKCHOMaTHUYECKOM IIOCTPOCHUHU CTEPCOMETPHU: AKCHUOMBI CTCPEOMETPUU U CIICACTBUIA
U3 HUX

7.2

B3aumHoe pacrosnokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, MapaJUIeIbHbIE U
CKpeluuBamoIuecss npsamsle. IlapamienbHOCTh NPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
IapajuleJIbHbIE MIPSIMBIE B IIPOCTPAHCTBE, NAPaLIEIbHOCTD TPEX MPAMBIX, NAapaUIEIbHOCTh
NPSIMON U IJIOCKOCTU. YTJIBIC COHANpPaBIECHHBIMU CTOPOHAMH, YroJ MEXIy NpPSMbIMH B
npoctpaHcTBe. [lapamnenpbHOCTh IIOCKOCTEN: MapajUieibHbIE IUIOCKOCTH, CBOKCTBA
napajieNIbHBIX IIockocTed. [IpocTeiimme mnpocTpaHcTBeHHBbIE (DUTYPHI Ha TUIOCKOCTH:
TeTpa’p, Ky0, napajuiesenunea, HoCTPOCHNE CeUeHU

7.3

HepHGHZII/IKYJIﬂpHOCTB HpﬂMOfI u IIJIOCKOCTH: NEPNCHAUKYJIAPHBIC MpsAMBIC B
MMPOCTPAHCTBEC, IMPAMBIC HNAPAJUICIBHBIC W HNCPHCHIAUKYIAPHBIC K IINIOCKOCTH, HIPHU3HAK
NEePIEHAUKYJIIPHOCTH MPSIMOM M IUIOCKOCTH, TEOpeMa O IMpsMOM HNepHeHIUKYISPHOI
IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJl MEX/y MPSIMOM M MJIOCKOCTBIO, ABYTPaHHBIH yroi,
JMHEWHBIA yroy ABYrpaHHOro yria. IlepneHnukynsp U HaKJIOHHbIE: PACCTOSHUE OT TOUYKHU
710 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOW JI0 IJIOCKOCTH, NMPOEKLus (PUrypbl Ha IUIOCKOCTb.
[lepneHMKyYIAPHOCTD IUIOCKOCTEW: NPU3HAK MMEPHNEHAUKYISIPHOCTH JIBYX IIJIOCKOCTEM.
Teopema o TpEX nepHeHANKYIIpax

7.4

[lonsiTHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTBI MHOIOIPDAHHMKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas nmpusMma,
rPaHd M OCHOBaHHUS TMPHU3MBbI, NpsMas M HAKJIOHHAas NPU3MbI, OOKOBas M IOJIHAs
MIOBEPXHOCTh IMpu3Mbl. llapamnenenunesn, NpsAMOYroNbHBIA Iapajulelenune] H €ro
cBoiictBa. [lupammaa: N-yrompHas mupamuia, TpaHd U OCHOBaHHME MUPAMUIBI, OOKOBas U
MOJIHAs! TOBEPXHOCTh MUPAMU/IbI, IPABUIIbHAS U YCEUEHHASI TUpaMuaa. JJIEMEHThI IPU3MBbI
u nupamuabl. [IpaBWIbHBIE MHOTOTPAaHHUKHU: IOHATHE NPABUIBHOIO MHOTOIPaHHUKA,
MpaBWIbHAs NpPU3Ma W NpPAaBUJIbHAS MHUpaMHUIa, NPAaBWIbHAS TPEYroJibHas NUpaMuaa U
MpaBWIbHBIN TeTpadsp, KyO. IIpeacraBieHue o MpaBHWIIBHBIX MHOTOIpAaHHUKAX: OKTadp,
nozeka’ap u ukocasapyrue CeueHust MpU3Mbl ¥ TUPAMUIBI

7.5

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCHTEIBHO TOYKH, HPSIMOW, IIOCKOCTH.
DIeMEeHThl CUMMETPHUH B TUPAMHUAAX, TapaJLIeenuneaax, IpaBuiIbHbIX MHOTOIPAHHUKAX

7.6

Brruncnenue 31eMEHTOB MHOTOIPAaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomaas 6okxoBoit
MOBEPXHOCTU U IMOJIHOM MOBEPXHOCTU MPSIMOW MPHU3MBI, IJIONMIAJb OCHOBaHUI, TeopeMa O
OOKOBOH MOBEPXHOCTH MpsAMON Mpu3Msl. [Inomianae 60KOBOI MOBEPXHOCTH U TOBEPXHOCTH
MIPaBUIILHON MHpaMHUJIBI, TEOpEMa O IUToaan yceu€HHoil nupamuiel. [lonstue 00 o0bEMe.




O0BEM nupaMubl, IPU3MBI

1.7

[Tomo6Hbie Tenma B mpocTpaHcTBe. COOTHONICHHS MEXAY IUIOMAASMU IMOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TEN

Kon

11 KIIACC

[IpoBepsieMblii 3JIeMEHT COIeP:KAHUS

I'eomeTpus

6.1

[{unuaapuyeckas NOBEPXHOCTh, OOpa3yrolIMe IMIMHIPUYECKON MOBEPXHOCTHU, OCh
HWIMHIpUYECKON moBepxHOCTH. LlunmuHiap: ocHoBaHuMs W OOKOBas MOBEPXHOCTH,
o0pa3yrolas U ocb, IIIOLab OOKOBON U MOJTHON MOBEPXHOCTH

6.2

Konnueckass 1moBepxHOCTb, 00pa3yrollie KOHHYECKOH MOBEPXHOCTH, OChb M BEpLIMHA
KOHHMUecKol noBepxHocTu. KoHyc: ocHOBaHMe U BeplInHa, 00pa3yromias U 0ch, IUIOIAIb
OOKOBOM W TIOJIHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: OO0pas3yrolue U BbICOTA,
OCHOBaHMSA U OOKOBas IMOBCPXHOCTH

6.3

Cdepa u map: nentp, pamuyc, AUaMeTp, IUIOMAAb MOBEPXHOCTH cdepbl. B3ammuoe
pacmonoxxenue chepsl 1 IIOCKOCTH, KacaTellbHas INIOCKOCTh K cdepe, Tuiomanb chepsl

6.4

N306paxkenue Ten BpaleHUs Ha MJI0CKOCTU. Pa3BEépTKa IMIMHpA U KOHYCa

6.5

KoMOunauu Tten BpallleHUs ¥ MHOTOIPaHHUKOB. MHOTOrpaHHUK, ONMCAHHBIA OKOJO
cdepsl, cepa, BOUCaAaHHAS] B MHOTOI'PAHHUK, WIH TEJIO BPALECHUS

6.6

[Tonsitne 06 o0béme. OcHOBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSMOYTOJIBHOTO Tapajuienenunena u cieactsus u3 He€. OO0bEM HMIMHIpPA, KOHYCA.
O06béM 1mapa U mIomaabs chepbl

6.7

[lono6uble Tena B mpocTpaHcTBe. COOTHOIIEHMSI MEXAY IUIOMIAASIMHU IOBEPXHOCTEH,
00BbEMaMU MOAOOHBIX TeI

6.8

Ceuenuss mwimHApa (HapauieIbHO W MNEPHEHIUKYISIPHO OCH), CEYEHHUsS KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/AIIee Yepe3 BEpIIMHY), CeUeHUs 11apa

6.9

Bektop Ha miuockocth M B npocTpaHcTBe. CJI0KEHHME M BBIYMTAHHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uciao. PasimoxkeHue BEeKTOpa MO TPEM HEKOMIIIaHAPHBIM
BekTopaM. IIpaBuno mapamenenunena. Pemenue 3anay, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUH C BEKTOPAMHU

6.10

[IpsimoyronbHass cucTtemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatel  BEKTOpa.
[Ipocreiimme 3amaum B KoopauHaTax. Yron Mexay BekTopamu. CkanspHoe
IIPOU3BEJICHNE BEKTOPOB. BbIUMCIEHHE YII0B MEXAY HIPSIMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJT IPH PEILIEHNN T€OMETPUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CPeHero 001ero 00pa3oBaHus

Bnagenue metonamu 10Ka3aTeiabCTB, aIrOPUTMaMU PELICHMs 3a/1ady; YMEHHUE
dbopMynupoBaTh U ONEPUPOBATH MOHATHUSMHU: OINpEesieHHue, aKcuoma,
TE€OpeMa, CIIEJCTBUE, CBOMCTBO, NpPHU3HAK, JOKA3aTEIbCTBO, PaBHOCHIIbHBIE
GbOopMyIUPOBKH; TPUMEHATh UX; yMeHHe (opmynaHpoBaTh o0OpaTHOE U
IIPOTUBOINOJIOXKHOE YTBEPXKACHUE, MPUBOAUTH IMPUMEPHl U KOHTPIPUMEPHI,
HCII0JIB30BaTh METOJI MaTEMaTUYECKON MHAYKIMH; MPOBOAUTH TOKa3aTeIIbHbIC
paccyXAeHMsI MpU PELICHUH 3a7ay, OLIEHHWBATH JIOTHYECKYIO IPaBUIIBHOCTh
pacCyXJI€HUI; YMEHHUE ONEPUPOBATH MOHITUIMU: MHOKECTBO, IOJMHOXKECTBO,
omepanuyd  HaJ  MHOXECTBAaMH; YMEHHME  HCIOJb30BaTh  TEOPETUKO-
MHO>KECTBEHHBII anmapar JJis OMMCAHUS peajbHBbIX IPOLECCOB U SBJICHUMN U
IpU pelIeHUH 3a]ad, B TOM YHUCIIE U3 APYruX y4eOHBIX MPEIMETOB; YMEHHE
ONepUpOBaTh MOHATHAMH: Tpad, CBSI3HBIA rpad, aepeBo, HukiI, rpad Ha
IUIOCKOCTH; YMEHHUE 337aBaTh W OMHCHIBATH rpadbl Pa3slIUUYHBIMU CIIOCOOAMU;

HCIIOJBb30BaTh Fpa(I)BI IIpU pCUICHUH 3a1a4

YMeHue onepupoBaTh NOHATUAMHU: HaTypaJbHOE YHCIIO, LIETI0€ YHUCIIO, CTENIEHD
C 1enblM I[IOKa3aTeleM, KOpeHb HaTypajJbHOM CTENEeHH, CTENeHb C
paloOHaJIbHBIM II0KA3aTeleM, CTENEHb C JACUCTBUTEIBHBIM II0KA3aTelEM,
Jorapu(pm 4ucia, CUHYC, KOCUHYC U TaHI'€HC IPOM3BOJBHOIO YHCIA, OCTATOK
[0 MOAYNIO, PAalMOHAJIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO, MHOXECTBA
HaTypaJIbHbIX, LEJbIX, PAlMOHAJbHBIX, JEHCTBUTEJIBHBIX YHUCEN; YMEHHE
UCIOJIb30BaTh TNPHU3HAKU JIEIMMOCTH, HAaUMEHbIIMM OOUMiA JenuTens Hu
HauMeHbllee oOliee KpaTHoe, alroput™M EBkiIuaa mnpu permieHuu 3ajad;
3HAKOMCTBO C Pa3jIMYHbIMHM NO3ULHOHHBIMU CHCTEMaMHU CUHCJICHMS; YMEHUE
BBIMIOJHATh BBIYKMCIEHUE 3HAUY€HUH U MpeoOpa3oBaHUsS BBIPAXKEHHUH CO
CTeTIEHSAMH U Jorapugmamu, npeoOpa3oBaHus JApoOHO-pallMOHAIBHBIX
BBIpQXEHHI; yYMEHHE ONepupoBaTh MOHATUSMHU: IIOCJIEI0BATEIbHOCTD,
apudMeTHuecKasi TMpOrpeccusi, reoMeTpuueckas Iporpeccus, OeCKOHEYHO

yObIBarowias reoMeTpuyecKast IIPOrpeCCHs; yMEHUue 3a7aBaTh




MOCJIEI0BATEIbHOCTH, B TOM YHCJIE C IMOMOULIBIO PEKYPPEHTHBIX (opmMyIt;
YMEHUE OIEpUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIO, CONPsHKEHHBIC
KOMIUIEKCHBIE YHCJIa, MOAYJIb M apryMeHT KOMIUIEKCHOTO uyucia, (opma
3allUCU  KOMIUIEKCHBIX 4Hcell (TeoMeTpudecKkas, TpUTOHOMETpUYecKas |
anrebpanyeckasi); yMeTb TMPOU3BOAMTH apupMeTHUYEeCKHe JEUCTBUA C
KOMIUIEKCHBIMH ~ YHUCJIaMHU; NPUBOAUTH  TNPUMEPHl  HCIOJIb30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEPUPOBATh IMOHATHSAMHU: Matpuma 2%X2 u 3%3,

OIMpCACIIMTCIIb MAaTPHULIbI, FGOMCTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMeHuEe OomnepupoBaTh IOHSATHUSIMH: pPallMOHANBHBIC, HPPALUOHAIBHEIC,
NoKa3aTeJbHbIe, CTENEHHbIe, JIorapu(MUUYECKUE, TPUTOHOMETPUUECKHE
YpaBHEHHSI M HEPABEHCTBA, UX CHCTEMbl; YMEHHUE ONEPUPOBATH TMOHATHSIMU:
TOXKIECTBO, TOXKAECTBEHHOE TpeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO,
cUcTeMa ypaBHCHUU W HEPaBEHCTB, PABHOCHIBLHOCTh YPaBHECHUH, HEPABCHCTB
U CHCTEM; YMEHHUE PEelIaTh YpaBHEHHS, HEPABEHCTBA M CHCTEMBI C MOMOIIBIO
pa3IMYHBIX MPUEMOB; pEIIaTh YpPaBHEHHs, HEPABEHCTBA W CHCTEMBI C
napaMeTpoM; MPUMEHSATh YPAaBHEHHS, HEPABEHCTBA, MX CUCTEMBI JUISl PEIICHHS
MaTeMaTHUYECKUX 33734 U 3aJad U3 Pa3IMYHbIX 00JIacTei HAYKH U pealibHOU

KHU3HU

YMeHue  onepupoBaTh HOHATHUSAMH:  (QYHKOMSA, YETHOCTh  (PYHKIUH,
HNEPUOJIMYHOCTh  (YHKLUH, OrPAHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTb
byHKIMHA, JKCTpeMyM (YHKIIUH, HauOOJbIlee W HAUMEHbIIEe 3HAYCHUS
(GYHKLIMM Ha TNPOMEXYTKE, HeNpepblBHAs (QYHKLHUSA, ACUMITOTHI Tpaduka
GyHKIIMM, TepBasi U BTOpas NPOU3BOAHAs (PYHKUIMHU, T€OMETPUYECKHH U
¢bu3nueckuii cMbICT MPOU3BOIHOM, TepBOOOpa3Hasi, ONpeAeIEHHBIN HHTETPa;
YMEHHME HaXOAWTh AacCUMNTOTHl Tpaduka (QYHKIUH; YMEHHE BBIUUCIATH
IPOU3BOJIHBIE CYMMBbI, MPOM3BEAEHUS, YaCTHOIO W KOMIO3MLMHU (DYHKIIHIHA,
HaXOJUTh ypaBHEHHE KacaTelbHON K rpaduky (QyHKIMHM; YMEHUE HaXOAWUTbH
IPOM3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIMI; yMEHUE HCIOIB30BATh MPOU3BOAHYIO
JUIsL  MCCIIeZIOBaHUA (PYHKIMM, HAXOIWTh HaumOOJbIINE U HAMMEHbIINE
3HaYeHUs (QYHKUUH; CTPOUTHh TpadMKd MHOTOUWIEHOB C MCIIOJIb30BaHUEM
anmapara MaTeMaTHYeCKOro aHaiu3a; MPUMEHSTh MPOU3BOAHYIO  JUIS
HAXO0X/IEHNS HAWIY4YILIEro peUIeHNs B IPUKJIAJHbBIX, B TOM YHUCIIE COLUAIBHO-
SKOHOMMYECKUX M (PU3NYECKHUX 3a/layax; HaXOJUTh IUIOIMAIN U 00bEMBI GUTYp

C IIOMOIIBIO HUHTCIpaJia; MMPpUBOJUTH IMPUMCPLL MaTeMaTUu4CCKOro




MOJIETTUPOBAHUS C MTOMOIIBI0 U (depeHIINATEHBIX YPaBHEHHIM

YMeHue onepupoBaTh MOHATHAMH: Tpaguk (yHKuuMH, oOpatHas (yHKIMS,
KoMIo3ulusl (GyHKUMH, JMHEeHHas (QyHKUMS, KBaJgpaTuyHas (yHKIMS,
pauvoHanbHas  (QYHKIMSA, CTENeHHas (YHKUUS, TPUTOHOMETPUYECKHE
¢GyHkuuu, oOpaTHblE TPUTOHOMETPHUYECKHE (YHKIMH, IIOKa3aTelbHas |
Jorapudmuueckas GyHKIMNA; YMEHUE CTPOUTH IpadMKy N3YUYEeHHBIX (QYHKIUH,
BBINOJIHATH IIpeoOpa3oBaHus rpaukoB (PyHKIMH, HCIOIb30BATh IPpauKu Ui
U3y4eHHs] TPOIECCOB W 3aBHCHMOCTEH, NpU pEIIeHUH 3a7ad W3 APYrux
y4eOHBIX NPEAMETOB M 3aJad M3 pealbHOW JKU3HU; BBIpaXKaTh (opMynamu
3aBHCUMOCTH MEXJy BEJIMUYMHAMM; HCIOJIb30BaTh CBOMCTBA M Tpaduku
GyHKUMH A pelleHus ypaBHEHUM, HEPaBEHCTB M 3a/ad C IapaMeTpaMmy;
n300paxaTb Ha KOOPAWHATHOW IUIOCKOCTH MHOXKECTBA pELICHUN ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue peniath TEKCTOBBIE 33/1a4U Pa3HBIX TUIIOB (B TOM YHCIIE Ha MPOIICHTHI,
JOJIX W 9acTH, Ha JBW)KCHHE, pa0dO0Ty, CTOMMOCTh TOBApOB M YCIYT, HAJIOTH,
3agaud U3 00JacTH YHpaBlIeHUs JUYHBIMH M CeMEHHBbIMU (pUHAHCAMU);
COCTABJISITh BBIPAXKEHUSI, YPABHECHMSI, HEPABEHCTBA U MX CHUCTEMBI 110 YCJIOBHIO
3a[a4uM, UCCIIEIOBATh MOJIYYEHHOE PElIeHUE M OLEHUBATh MPaBAONOI00HOCTD
pe3yabTaTOB; YMEHHE MOJEIUPOBATh pealbHbIE CUTyallMd Ha S3bIKE
MaTeMaTHKH; COCTABISTh BhIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI
[0 YCJIOBHIO 3a/1a4M, UCCIIE0BATh MTOCTPOCHHBIE MOJEIN C HMCIOJIb30BAaHHEM

anmapara ajnreOpbl, HHTEpIPETUPOBATh MOJYyYSHHBIH pe3yIbTaT

YMeHue omnepupoBaTh MOHATUSAMU: CpeaHee apu(pMeTHYecKoe, MeJuaHa,
HauOoJplllee M HaWMEHbILEe 3HAUeHMs, pa3Mmax, JAUCHEepPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOIO Habopa; yMEHHE H3BJIEKaTh, WHTEPIPETHPOBATDH
UHpOpMaLMIO, TPEACTAaBICHHYI0O B TabiuIax, Ha JuarpaMmax, rpaukax,
OTpaXXaloOIlyl0 CBOWCTBA pEAIbHBIX IPOLECCOB M SBICHU; NpPEICTaBISAThH
UH(POPMALIMIO € TOMOIIBIO Ta0JIUI] U AMAarpPaMM; UCCIIEI0BaTh CTATUCTUYECKHE
JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM I'pa)UyeCKUX METOJOB U JIEKTPOHHBIX
CpeACTB; rpadUyYecKH HCCIEe0BaTh COBMECTHBbIE HAOIIOACHUS C MOMOILBIO

JIMarpaMM pacCerBaHUs U JIMHENHOW perpeccun

YMeHue onepupoBaTh NOHATHUSAMHU: CIIyYalHBIM OMBIT U CllydaifHOE COOBITHE,
BEPOSITHOCTh CIIy4aifHOTO COOBITHS; YMEHHME BBIYHMCIATH BEPOSTHOCTH C

UCIIOJIb30BaHUEM TpadUuecKUX METOJIOB; MPUMEHATh (GOPMYJIbI CIOKEHUS U




YMHOXEHHUSI BEPOSTHOCTEH, (OpMyTy IOJHOH BEpOSITHOCTH, (QOPMYITY
Bepuymnmn, komOunatopublie (akTbl U (OPMYNBI; OLEHHBATh BEPOSTHOCTH
peanbHBIX COOBITHI; YMEHUE ONEPUPOBATh IMOHATUSAMHU: CIydaliHasi BEIMYNHA,
pacripesieieHue BEpOSTHOCTEH, MaTeMaTH4YecKoe OXXKUIAaHWE, ITUCIEPCUs H
CTaH/JapTHOE OTKJIOHEHHUE CIIyYaiHOHW BEIWYMHBI, QYHKIIMN PACIpelesieHUsS U
IUIOTHOCTH PaBHOMEPHOIO, MOKA3aTEIbHOIO U HOPMAJILHOTO PACIpEesICHHIH;
YMEHHE HCIIOIb30BaTh CBOWMCTBA M3YYCHHBIX PACHpPEACTICHUH Ui peIICHHS
3aJa4; 3HAKOMCTBO C TIOHATHSIMHM: 3aKOH OOJBIIUX YHCET, METOJbI
BBIOOPOUYHBIX HCCJIEJOBAaHMI; YMEHHE IPHUBOMUTH IPUMEPHI MPOSBICHUS
3aKoHa OOJIBIIMX YHUCENl B MPUPOAHBIX M OOLIECTBEHHBIX SBICHUSIX; YMEHHUE
OIIEPUPOBAThH TOHATUSMH: COYETaHNE, IEPECTaHOBKA, YUCIIO COYETAaHUH, YHCIIO
NepecTaHoBOK; OMHOM HpIOTOHA; yMEHHE PUMEHITh KOMOMHATOPHBIEC (haKThI
U pacCyXIeHHs Uil PEIICHHs 33/1a4; OLEHHBATh BEPOSTHOCTU pEabHBIX
COOBITHI; COCTaBIISATh BEPOSITHOCTHYIO MOJEIb W WHTEPIPETHPOBATH

HOJ'IyLICHHHﬁ pe3yjbTar

YMeHue onepupoBarh NOHATUSAMU: TOUKA, NPsAMas, JIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, BeJIMYMHA YIJIa, JIOCKUN Yroj, ABYIrpaHHBIN YroJ, TpEXTrpaHHbIN
yroJl, CKpEIIMBAIOIIKECS HpsSIMblE, MAPAIICIbHOCTh U MEPHEHAUKYIIPHOCTh
OpSMBIX M IUIOCKOCTEH, Yroll MEXIy MpsIMBbIMH, Yrojl MEXIy HIpsAMOi U
IUIOCKOCTBIO, YTOJI MEXKAY MJIOCKOCTSMHU, PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH,
paccTosiHuE MEXIy IPSMBIMHM, PAcCTOSHUE MEXAY IUIOCKOCTSMM; YMEHUE
UCIIONIb30BaTh TMpPU pPELIEHUM 3aJad U3y4eHHble (aKTbl U  TEOPEMBI
IUIAaHUMETPHUH; YMEHUE OLEHHBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHpA;
CTPOUTh MaTeMaTUYECKUE MOJENIN C MOMOUIbI0 T'€OMETPUUYECKUX TMOHATUH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHU MPAKTUYCCKUC 3aJa9U

10

YMeHue onepupoBaTh IMOHATUSAMH: IUIOMEAAb (UTYpbl, 00BEM GUIYpHI,
MHOTOTPaHHUK, IPAaBWJIbHBIM MHOIOIPAaHHUK, CEYEHHE MHOIOIpaHHHKa, KYO,
napajjenenunes, npusMa, nupampaa, Qurypa M IMOBEPXHOCTb BpallleHHs,
HWIMHIpP, KOHYC, ap, cdepa, Mmiomanas chepsl, IUIOMAAs MOBEPXHOCTH
OUpaMUIbl, TPHU3MBI, KOHYCa, LWIMHApPA, O0BEM Ky0Oa, MPSIMOYTOJBLHOTO
napajuiesienumne1a, TUpaMuIsl, TPU3MBbL, HWIMHIPA, KOHYyCa, I1apa, pa3BEPTKa
MIOBEPXHOCTH, CEYEHMs KOHyCa W LWIMHAPA, MapaJJIEIbHBIE OCH WM
OCHOBaHHUIO, CEUeHHue IIapa, IUIOCKOCTb, Kacaromascs cgepbl, UWIHHIpPA,

KOHYCa, YMCHHC CTPOUTH CCUCHUC MHOTI'OrpaHHHKa, I/1306pa)KaTB




MHOTOTPaHHUKH, QUTYpPbI ¥ IOBEPXHOCTH BPAIICHUS, UX CEYCHHS, B TOM YHCIIe
C TIOMOIIBIO 3JEKTPOHHBIX CPEACTB; YMEHHME IPUMEHSTH CBOICTBa
FEOMETPUUECKUX (QUTYyp, CaMOCTOATENbHO (OPMYIUPOBATH OINpPEAETICHUS
U3y4aeMbIX (QUTyp, BBIBUTAaTh THUIOTE3Bl O CBOWCTBAX U MpPH3HAKaX
reoMeTpuueckux Quryp, OOOCHOBBIBATH MJIM ONPOBEPraTh HX; YMEHUE
MPOBOANTH KIACCH(PHUKAIUIO (UTYp MO Pa3IUYHBIM MPU3HAKAM, BBIIOTHSITH

HGOGXOI[I/IMble AOIIOJIHHUTEIIBHBIC ITIOCTPOCHUSA

11

YMeHue onepupoBaTh MOHATUSAMHU: IBUKCHUE B IPOCTPAHCTBE, MapaAJICIIbHBIA
IIEPEHOC, CHMMETpPHS Ha INIOCKOCTM M B IPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue MOJ00MS, TOAOOHBIE (PUTYPHI; YMEHHE Paclio3HaBaTh pPaBHBIC
U 1O0J00HbIE (GUIypbl, B TOM 4YMCJIE B NPHUPOJE, MCKYCCTBE, apXUTEKTYpE;
HACIIOIB30BaTh I'€OMETPUUCCKNE OTHOMICHHUS IIPW PCEIICHUH 3ajad, HaxOIWTh
reOMEeTpUYECKUEe BEIMUYUHBI (AJIMHA, YTOJI, IUIOIIAb, 00bEM) IpU pELIEHUH
3a7a4 M3 JPYTUX Y4eOHBIX MPEAMETOB M U3 PEATbHOM KU3HU; YMEHUE
BBIUUCIIATh TEOMETPUYECKHE BEIMYUHBI (JUIMHA, YIOJ, IUIOIAAb, OOBEM,
IUIOLIA/lb TOBEPXHOCTH), MUCIIOJIb3YSl M3Yy4Y€HHbIE (POPMYJbl U METONbI, B TOM
YpCJIe: IUIOIIaAb ITIOBEPXHOCTH IIMPAMUIBI, IIPU3MBI, KOHYCa, IIMIIMHIPA,
womanap cdepsl; 00bEM Ky0a, MPIMOYTOIBHOTO MapalIeIenuIesia, TUPaMUIbl,
OpU3MBbl, LWIMHAPA, KOHYCa, IIapa; YMEHHE HaXOIUTh OTHOIIEHHE O0bEMOB

noJJ00HBIX pUTyp
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VYmenne ONCpUpOBaTh IMOHATHAMHU: MPAMOYTOJbHAA CHUCTEMa KOOpAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJHMHATBI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOPA HA YHUCIIO, pa3IoKeHHe BEKTopa 1Mo 0a3ucy, CKaasipHOe
NPOU3BECHNE, BEKTOPHOE MPOM3BEICHUE, YTOJI MEXIY BEKTOPAMHU; YMCHHE
HUCIIOJIB30BAaTh BeKTOpHI)Iﬁ u KOOpI[I/IHaTHI)II\/'I METO JJIA PEIICHUA

TCOMETPHUYCCKUX 3ala4d U 3a1a9 APYTUX y‘le6HHX mpeaMETOB

13

VYMenne BBIOMpaATh MOAXOASIIMM METOJ ISl PelIeHUs 3aJaud; MOHWMaHUE
3HQUMMOCTH MAaTEMAaTHKH B M3YyUYEHUH TPUPOIAHBIX U  OOIIECTBEHHBIX
MPOLECCOB W SBICHUN; YyMEHHE pacro3HaBaTh MPOSIBICHHE 3aKOHOB
MaTEeMAaTHUKH B HMCKYCCTBE, YMEHHUE MPUBOAUTH MPHUMEPHl MATEeMATHUECKUX

OTKPBITUIA POCCUICKON U MUPOBOM MaT€MaTHYECKOW HAyKH




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 UYucia v BEIYUCICHUS
11 HarypasnbHblie u nienbie uncia. [Ipu3Haku AeTMMOCTH HENbIX YHCET
12 Panmonanbubie yncna. OOBIKHOBEHHBIC U JECITUYHBIE IPOOH, IPOLIEHTHI, 0ECKOHEUHbIE
' MIEPUOINICCKHE POOH
13 Apudmerndeckuii KOpeHb HATypaJibHOW cTeneHu. JleWcTBus ¢ apudmeTHdecKuMu
' KOPHSIMU HAaTypaJbHOW CTETIEHU
14 Crenenb ¢ nensiM nokasateneM. CTeneHb ¢ palroHaJbHBIM MokaszareneM. CBoiicTBa
' CTETICHU
15 CuHyc, KOCHHYC M TaHT€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTeHC
' YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnynHble U HATYpAIbHBIC JTOTapHUPMBI
JeiicTBuTenpHble Yncia. Apu(METHUECKUE ONEpaIMi C JCHCTBUTEILHBIMU YHCIIAMHU.
1.7 [TpuGinKEHHBIC BBIYUCIICHHS, TTPABUIA OKPYTJICHHS, TIPUKUKA M OIICHKA pe3yJibTaTra
BBIYMCIICHUI
1.8 [IpeoOpazoBanue BhIpaKeHUN
1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomeTpuveckne ypaBHEHHUS
2.4 [Toka3arenbHble U TorapupMUUIecKre ypaBHEHUS
2.5 Llenbie U IPOOHO-pAIOHATBLHbBIE HEPABEHCTBA
2.6 WppanpoHanbHbie HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpwuiia cuCTeMbl JTMHEWHBIX YpaBHEHHH. OnpeeTnTeh MaTPHUIIBI




OyHKIUYU U TpapUKu

OyHKIUsg, crnocodbl 3amanus (yHkuuu. ['paduk ¢dyakuun. B3aumHO o00paTHBIC

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKIIH
Ob6nacte ompeneneHuss W MHOXKECTBO 3HaYeHMH QyHkuuu. Hymm ¢ysknum.
3.9 [TpomexyTku 3HaKONOCTOSIHCTBA. [IpOME)yTKM MOHOTOHHOCTH (PYHKIIMU. MaKCUMYMBI
' U MUHUMYMbl (yHkuuu. HauOonbliee W HauMeHbllee 3HAUYeHHE (YHKIMM Ha
IPOMEXKYTKE
33 Crenennas pyHKIMS C HaTypaJlbHbIM U LIeJbIM MokaszateneM. EE€ cBoiicTBa u rpaduxk.
' CaoiicTBa U rpaduK KOpHsI N-Oi CTENEeHH
3.4 Tpuronomerpudeckue GyHKINH, UX CBOWCTBA U TpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcUMITOTHI TpadukoB GyHkmii. CBOMCTBA (PYHKIMIA, HEMIPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas nporpeccuu. @opmysa CI0XKHBIX IPOIIEHTOB
4 Hauana marematnyeckoro anaamsa
4.1 [TpousBoanas ¢pyukiuu. [Ipou3BoaHbIE A€eMEHTAPHBIX (YHKIIUN
[IpumeneHre TPOM3BOMHONW K HCCIEAOBAaHMIO (DYHKIMH Ha MOHOTOHHOCTH U
4.2 KCTpeMyMbl. Haxoxnenne HamOONBIIET0 W HAWMMEHBIIEro 3Ha4eHUs (YHKIMHA Ha
oTpe3Ke
4.3 [lepBooOpasnas. MaTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OrmicaresibHas CTATUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu




7.4

Tena v MOBEPXHOCTH BpPALLECHUS

7.5

Koopaunatsl 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Marematuka: ajirebpa 1 Hayajia MaTeMaTHYeCcKoro ananusa, ['eomerpusi.
I'eomeTpus: 10 - 11-i1 kaccel: 6a30BBIN U yTIyOJICHHBIN YpOBHU: YueOHUK/ JI.
C. AtanacsH, B. @. byry3os, C. b. Kagomiies u 1ip. - Mocksa: [IpocBenienue,
2025

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Meroanueckne peKOMEH1alluy K ydeOHUKY MaremaTuka: anreOpa u Hadasa
MaTeMaTHYeCKOTo aHanu3a, I 'eometpus. ['eomerpust: 10 - 11-if kmaccsr:
6a30BbIil 1 yriryosieHHbid ypoBHu: yueOHuk/ JI. C. Atanacss, B. @. byty308,
C. b. Kagomues u np. - Mocksa: I[Ipocsemienue, 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. http://window.edu.ru/ - anekTpoHHas OMOIHOTEKA YUCOHUKOB H
METOAMYCCKUX MATEPHAIIOB.

2. https://fipi.ru/- ®enepanbHbIF HHCTUTYT MEAArOTMYECKUX U3MEPECHUH.

3. http://window.edu.ru/window/catalog- xaramor Poccuiickoro
00pa3oBaTeNsLHOTO TIopTaia.

4. http://www.school.edu.ru- karangor «O0pa3oBaTeibHbBIC PECYPChI CETH
NuTtepHeT asst o01iero oopa3oBaHus.

5. http://catalog.iot.ru- karanor «IlIkonpHBIN HAEKCY.

6. https://resh.edu.ru/about- rocynapcteennas obpasoBaTenbHas miatdopma
«Pocculickast 3JIEKTPOHHAS IIKOJIA.

7. https://math-ege.sdamgia.ru- o6pa3oBareabHbINA TOPTAI IS TOJATOTOBKH K
sK3aMeHaM 1o NpoPuibHOM 1 6a30BOM MaTeMaTHKE.

8. https://alexlarin.net- caiit A. Jlapuna.

9. https://mathlesson.ru/node/890- perieHust TPEHUPOBOYHBIX BAPUAHTOB A.
Jlapuna OI'D u EI'D.

10. https://urok.1sept.ru- caiit «IlepBoe CEHTIOPSI».

11. TInardopma «AKmaccy»



https://fipi.ru/
http://window.edu.ru/window/catalog
http://www.school.edu.ru/
http://catalog.iot.ru/
https://resh.edu.ru/about
https://math-ege.sdamgia.ru/
https://alexlarin.net/
https://mathlesson.ru/node/890
https://urok.1sept.ru/

