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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOIIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIHUILINH €CTECTBEHHO -HAYYHOU
HaIIPaBJIIEHHOCTH U MpPEAMETOB I'yMaHUTapHOIro Iukia. II0CKoIbKY JIOTMYEcKOe MBIIIICHHE,
dbopmupyeMoe Tpu  HM3YyYCHUH OOYYAIOIIMMUCS TIOHSATHHHBIX OCHOB TEOMETPUH, TpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW HpPHU pElIeHUU
r€OMETPUYECKUX 3aJla4y, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
HCIOJIB3YIOTCSL IIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAyYHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

Lenb ocBoeHus mporpamMmsl yueOHoro kypca «I'eomerpusi» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE WMHIMBUIYAIbHBIX CHOCOOHOCTEH OOydYaloIIMXCs NPU U3YYEHUU TE€OMETPUHU dYepes
obecrnieueHre BO3MOKHOCTH MPUOOPETEHHSI U UCIIOJIb30BaHUs 0oJiee rTyOOKUX F€OMETPUUECKUX
3HAHMW ¥ JeHCTBHM, CHEUMPUUHBIX TEOMETPUH, U HEOOXOJUMBIX JJsi  YCIIEHUIHOTO
npo¢ecCHOHANIBHOTO 00pa30BaHuUs, CBI3aHHOTO C UCMOJIb30BAaHUEM MAaTEMATHKH.

[IproputeTHBIMU 3a/1a4aMH Kypca TeOMeTpUr Ha YriyOJE€HHOM ypOBHE, PaCIIUPSAIOUIIMU
U YCWJIMBAIOIIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue mpeicTaBIeHHs O TeOMETPUU KaK YaCTU MUPOBOH KyJIbTYphl U OPMHUPOBAHUE
OCO3HAHHS B3aMMOCBSI3H T€OMETPUH C OKPY)KAIOIIIUM MHUPOM;

(¢bopMHpOBaHHE TPEACTABIECHUS O MPOCTPAHCTBEHHBIX (UTrypaX KaK O BaKHEHIIMX
MaTeMaTHYECKUX MOJIEIISX, TIO3BOJISIOLIMX ONKCHIBATh U N3Y4aTh pPa3HbIE SABJICHUS OKPYKAIOIIETO
MUpAa, 3HaHKUE MOHATUHHOTO ammnapara no pasaeny «CrepeoMeTpusy yd4eOHOro Kypca reoMeTpuu;

(dbopMupoBaHHE YMEHHUS BIAJIETh OCHOBHBIMU MOHATUSAMU O IIPOCTPAHCTBEHHBIX (PUTypax U
UX OCHOBHBIMH CBOICTBaMH, 3HaHUE TeopeM, (OpPMY]I M YMEHUE HX NPUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dopMupOBaHME yMEHHsS pAacO3HaBaTh Ha 4YepTekKaxX, MOJEIAX U B pEabHOM MHpe
MHOTOI'PaHHHUKH U TeJla BPallleHUs,, KOHCTPYUPOBAaTh N€OMETPUUECKHE MOJIEIIH;

¢dbopmupoBaHue HOHUMAaHHUs BO3MOXHOCTH aKCMOMAaTHUYECKOTO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (GpopMHUpOBaHHE MOHMMAHUS POJU AKCMOMATHKHM IIPH IMPOBEICHUU
paccyxJIeHUI;

(dbopMupoBaHME YMEHMs BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M AJITOPUTMOB PpEIICHUS,
YMEHUS MX TPUMEHATh, IPOBOJAUTH JIOKAa3aTElbHbIE pPACCYyXKAEHUS B XOJE€ peLIeHUs
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C [PaKTUYECKUM coJiepKaHueM, (OpMHUpPOBaHUE
IPEICTAaBICHUS O HEOOXOAMMOCTH JIOKa3aTeNbCTB HpPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATUKHU B IIPOBEJICHUM JEYKTUBHBIX PACCYXKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUIEKTYyaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, NO3HABATEJIbHOM AKTUBHOCTH, HCCIEA0BATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIIUIEHUS], UHTEpeca K H3y4EHHUIO T€OMETPUH;

¢dopmupoBaHue (PyHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAaHTHOM TIE€OMETPUHU: YMEHUS
pacro3HaBaTh MPOSIBICHHS TEOMETPUYECKUX OHATHH, 00bEKTOB 1 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CHUTyallUIX M TPU U3YYEHUH JpPYTUX YUEOHBIX MPEeIMETOB, IPOSBICHUS
3aBUCHUMOCTEN M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pPEAIBHBIX CUTYyallud, HCCIIEAO0BAHUSA
IIOCTPOEHHBIX MOJEIIEH, UHTEPIPETALIUH ITOITYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEp>KaTEIbHBIMU JIMHUAMH ydeOHoro Kypca «I'eomerpus» B 10—11 kmaccax
aBisAroTCs: «lIpsiMble M TUIOCKOCTH B IpocTpaHcTBe», «MHOrorpaHHukn», «Tena BpameHus»,
«BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/{BIIKEHUS B IPOCTPAHCTBEY.



CoopmynupoBannoe Bo @I'OC COO TtpeboBaHHE «yMETh ONEPHPOBATH MOHATHAMMY,
peNeBaHTHBIMH T€OMETPHU Ha yriyonéHHoM ypoBHe oOyuenus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JOTMYECKUX YMEHHU
pacripenensieTcsi He TOJIBKO MO CO/IepKaTeIbHBIM JJMHUSAM, HO U 110 ToAaM oO0ydenus. ConepxaHue
o0Opa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylibraTaM ocBoeHUst DenepanpbHOl paboueit
MIPOTpaMMBI, pacpeAeIEHHBIM 10 TOJaM 00Y4eHUsl, CTPYKTYPHUPOBAHO TAKHM 00pa3oM, 4YTOOBI KO
BCEM OCHOBHBIM, IIPUHIIUITHAIBHBIM BOIIPOCaM O0ydJaromuecs oOpaiaiuch HeoJHOKPaTHO. JTO
MO3BOJISIET ~ OPraHU30BaTh  OBJIAJCHHE T'C€OMETPUUYECKUMH  TOHATHUSAMH W HaBBIKAMHU
MOCIIEIOBATEIbHO M TOCTYIATENbHO, C COOJIOEHUEM TMPHUHIIUIA MPEEeMCTBEHHOCTH, a HOBBIE
3HaHUS BKIIOYATh B OOIIYIO CHCTEMY T€OMETPHUECKUX MPEICTABICHIH 00yJIaromuXcsl, pacuInpsis
u yriyonsis e€, o0pasysi IpOYHbIe MHOKECTBEHHBIE CBSA3H.

[epexoxa K U3y4EeHUIO TEOMETPHU Ha YIITYOJEHHOM YPOBHE TT03BOJISIET:

co3/aTh YCIOBHA I TudQepeHnnanud oOydeHHs, MOCTPOCHHS WHIUBUAYaTIbHBIX
0o0pa3oBaTeNbHBIX ~ MPOTpaMM, O00eCHeunTh YrIIyON€HHOE W3yYeHHe TeOMETPHH  Kak
COCTaBIISAONIEH yueOHOTO TpemeTa «MaTeMaTukay,

MOJATOTOBHUTH OOYUYAIOMIMXCSI K MPOJOJDKEHHIO U3YyYCHUsT MaTeMaTHKH ¢ y4€TOM BhIOOpa
Oynymei mpodeccun, odecredynBas MPEEeMCTBEHHOCTh MEXIy OOHmMM U TpodeccrOHATbHBIM
00pazoBaHHEM.

Ha usydenne yaebnoro kypca «I'eomerpus» Ha yriayoin€HHOM ypoBHE 0TBOaUTCs 204 vaca:
B 10 xmacce — 102 gaca (3 waca B Henento), B 11 kmacce — 102 gaca (3 yaca B Hezieio).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMmble U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIISIICTBHS U3 HUX.

B3aumHoe pacnosiokeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaliebHble U
cKkpenuBaromuecs npsmMele. [IpuzHaku ckpenmBaromuxcs npsiMeix. [lapamiensHOCTh NPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleJbHbIE MpPSIMbIE B MPOCTPAHCTBE, MApaUIEIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MHpsMOW W MiockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUPOBaHUE, n300paxenue Guryp. OCHOBHBIE CBOMCTBA MapaJUIEILHOTO MPOSKTHPOBAHUS.
N300paxkenue Guryp B napajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEeXAy HpsIMBIMU B TIpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: MapajuleNbHble IJIOCKOCTH,
CBOICTBa NapauleNabHbIX IIOCKOCTeH. [IpocTeiiue mpocTpaHncTBeHHbIE (UTYphI HA MIOCKOCTH:
TeTpasd/p, Napajuiesenune, IOCTPOSHNE CEUEHUH.

[lepnieHqUKYISIPHOCTE  TIPSIMOM W TIJIOCKOCTH:  TIEPIICHAUKYISIPHBIC TIPSMBIE B
MPOCTPAHCTBE, TMPSIMbIE TMapaulebHbIe M TEPHNEeHIUKYISIPHBIE K TJIOCKOCTH, TPU3HAK
MEPIEeHIUKYIIPHOCTH MPSMON U TUNIOCKOCTH, TEOpEMa O MPSIMOM MepHeHANKYISIPHON TIOCKOCTH.
OproroHanbHOe MpoeKTUpoBaHue. [lepneHAuKyIsip U HaKJIOHHBIE: PACCTOSTHUE OT TOYKHU JIO
IUIOCKOCTH, PpAcCCTOSIHHE OT NPSIMOM A0 IUIOCKOCTH, NpPOeKUus (GUrypbl Ha IJIOCKOCTb.
[TepieHAMKYASAPHOCTD MIIOCKOCTEW: MPU3HAK MEPIEHINKYIIPHOCTH IBYX IUIOCKOCTe. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

VYTIabl B IPOCTPAHCTBE: YIoJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIA YI0JI, TUHEHHBIN
YroJ JIBYIpaHHOTO yrija. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOWCTBA IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBONCTBa IJIOCKUX M JIBYTPAaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHOrorpaHHMKN

Bubl MHOrOrpaHHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ipuzma: n-yronpHas npusma, npsimas
M HaKJIOHHAas TMpu3Mbl, OOKOBas U TOJHAas MOBEPXHOCTh mpusMbl. [lapamnenenunen,
MPSIMOYTOJIbHBIM THapajulesienune] W ero cpoicrBa. Kparyaillime nytv Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yroJibHasi TUpaMu/a, MpaBUiIbHAsA U yceu€HHas nupaMubl. CBoiicTBa pédep u OOKOBBIX TpaHeit
MpaBUJIbHOM nupaMubl. I[IpaBuibHBIE MHOTOIpDaHHUKH: IMPAaBWIbHAs MpPU3Ma M IpaBUJIbHAs
MMpaMua, NpaBuibHAs TPEYTroJIbHAas MMpaMuia U MPaBIIbHBIN TeTpasap, kyO. [Ipencrasienue o
MPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3/Ip, OJAECKa3Ap U UKOCA3IP.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [lnomans GoxoBoi
MOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSMOM IPU3MBI, TUIOIIA/Ib OCHOBAHUI, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MpsAMOI mpu3Mbl. [lnomans G0KOBOH MOBEPXHOCTH U MOBEPXHOCTU MPABUIHHOU
MUPaMU/IbI, TEOPEMA O IJIOLIATN YCEUYEHHON TUPaMUIbI.

CummeTpusi B MOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUHU TPABHIbHBIX MHOTOTPAHHUKOB.
CummeTpusi B MpaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS Napajljielenuneaa, CUMMETpUs
MPaBUJIbHBIX MIPU3M, CHMMETPHUSI IPABUIBHOW MUPAMUIBL.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHble, COHANpaBJICHHbIE U MPOTUBOIOJIOXHO HAMPABICHHbIE BEKTOpbI. PaBeHCTBO



BEKTOPOB. JIeHCTBUA C BEKTOPAMM: CJIOXKEHHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOXEHHE BEKTOpa Ha uncio. CBOMCTBA CI0KEHUs BEKTOpOB. CBOIICTBA YMHOKEHUS
BEKTOPA Ha yucio. [lonsATHe KOMIUTaHApHBIE BEKTOPHI. [IpU3HaK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamuienenunena. TeopeMa O pasiaoXEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopam. [IpsimoyrosnbHas cucrema KoopAuHAT B npocTtpaHcTBe. KoopanHate!l Bekropa. CBsi3b
MEXAYy KOOpJAMHAaTaMH BEKTOpa M KOOpJAMHATaAMM TOYEK. YTOJ Mexay Bekropamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB.
11 KJIACC

Tena Bpamenust

TloustTus: MUINHAPHUYICCKAasd IMOBCPXHOCTb, KOHHYECKAs IMOBCPXHOCTD, C(i)epnquKaﬂ
MMOBEPXHOCTh, 00pa3yroIIe moBepxHocte. Tena BpaiieHus: MUINHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. Bzaumnoe pacrnosioxenue chepsl U MIOCKOCTH, KacaTellbHas TNIOCKOCTh K cdepe.
N300pakenue Ten BpallleHus: Ha TIOCKOCTH. Pa3BépTka nunnHapa u konyca. CUMMETpHs cepbl
U m1apa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTrOJIBHOTO
napauienenunena U ciaeactBus w3 He€. OObEM MpSAMOM M HAKIOHHOW TMPHU3MBI, IUIUHIPA,
nupamMuibl 1 kKonyca. O0bEM 11apa U apoBOro CErMeHTa.

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTOT'pPaHHHKOB. HpmMa, BIIMCAHHAsA B LUJIUHAP,
omucaHHas okoJio muiuHApa. [lepecedenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO c(epbl, cPephl, BIMCAHHON B
MHOTOTPAaHHUK WJIH TEJIO BpalllEHUSI.

[Tmomank MOBEpXHOCTH IWIMHAPA, KOHYyca, Tuiomanas chepel U e€ yacteit. [logobue B
npocTpancTBe. OTHOmIeHHE OOBEMOB, TUIOMIAJCH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoOpazoBanue momobus, romoTeTus. Pemienue 3amad Ha IUIOCKOCTH C HCIHOJIb30BaHHUEM
CTEepEOMETPUUYECKUX METOJIOB.

[locTpoeHune cedyeHWt MHOTOTPAaHHUKOB M TEJ BpallCHMs: CEUYEHHUS IHJIMHIpA
(mapanyenbHO M MEPIEHIUKYISIPHO OCH), CEYEeHUs KOoHyca (mapajuielbHble OCHOBAaHUIO H
MPOXOJIALINE Yepe3 BEpPIUIMHY), CEYCHHsI IIapa, METOJIbl MOCTPOCHMSI CEYEHHI: METOJ CJE/IOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHHUS, METO]] IIEPEHOCA CEKYILEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepanuu Hajl BeKTOpaMu. BekTopHoe yMHOXKEHHE BEKTOPOB.
CpoiicTBa BEKTOPHOTO yMHOeHUA. [IpsMoyronbHas cucTtemMa KOOPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxkenue Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOHA MpHU
pEIIeHUH TeOMETPUUECKUX 3a/1a4.

JBu:keHusI B IPOCTPaAHCTBE

JIBuxkenuss mpoctpanctBa. OrtoOpaxkeHus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmue
CBOMCTBa JABIKCHUH. BuIbl ABWKEHUN: MapasieNbHbI NMEpeHoC, LEeHTpajdbHas CUMMETpUs,
3epKajbHasi CHMMETpHsI, TOBOPOT BOKpYT mpsiMoii. [IpeoOpazoBanus mogo6us. [Ipsmas u chepa
Oinepa.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YT JYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BociMTaHME:

COPMHUPOBAHHOCTh  TPAXKAAHCKOW TO3MIMU  OOYyJaroImerocs Kak aKTUBHOTO W
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHUYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBICHHN, MPOIEIyp Tpa)JTaHCKOTo oOIecTBa
(BBIOOpBI, OMPOCHI M JPYroe), yMEHHE B3aMMOJECHWCTBOBATh C COLMAIbHBIMM WHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIMUSIMH U Ha3HAYECHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTh POCCUNMCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IIPOLUIOMY U
HACTOSIIEMY POCCHUMCKOW MAaTE€MAaTHUKH, [IEHHOCTHOE OTHOIIEHUE K JTIOCTMKEHHSIM POCCUUCKHX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKOMN IIKOJbI, UCMOJb30BAHUE ITHUX TOCTH)KEHUH B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME  JyXOBHBIX IIEHHOCTEH  pOCCHHCKOrOo  Hapojaa, cQOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTH)KEHUM HAyKM M JESTENbHOCTBI) YYEHOTO, OCO3HAHME JMYHOIO BKJIAJa B IOCTPOCHUE
YCTOMYHMBOTO OYAYIIETO;

4) acTeTYeCKOEe BOCIIMTaHME:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUasl 3CTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUH, pacCyX ACHUN, BOCIPUUMYHBOCTH K MAaTEeMaTHYECKUM acleKTam
pa3INYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUYECKUE 3HAHUSI B MHTEPECaX 3J0POBOTO
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, peryispHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHHUE MPHU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHOM J€ATEIbHOCTHIO;

6) TpyaoBOe BOoCIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JI00US, UHTEPEC K Pa3Iu4HbIM cdepam
npodecCHOHANBHOM NEesTeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HaHHBIA BBIOOP Oyaymied mnpodeccur U pearu30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAKTUYECKUX 33J1a4 MaTEMaTUYECKOW HaIllPaBJIEHHOCTH;

7) 3K0JIOTHYeCKOe BOCIINTAHHE:

C(OPMHUPOBAHHOCTh HKOJOTMUYECKOW KYJIbTYphl, TNOHMMAaHHE BIMAHUS COLMAIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HA COCTOSHUE MPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHUE
rJ100aJIbHOTO XapaKTepa 3KOJIOIMYECKHUX MTPO0IieM, OpHUEHTAlMs Ha TPUMEHEHHE MaTeMaTHUYECKUX
3HaHUH A5 peleHus 3a1a4 B 00J1aCTH OKPY)KAIOLIeH cpebl, IITaHUPOBaHHUE MTOCTYIIKOB M OLIEHKH
MX BO3MOYKHBIX MOCJEICTBUN U1 OKPY>KAIOILIEN CPELIbL;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOH MPAaKTUKH, MOHWMAHHE MaTeMaTHYeCKOW HayKu Kak chepbl
YEJIOBEYECKOMN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIHU,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTB OCYILIECTBIISITh IIPOCKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHMBeEpPCAJIbHbIE YueOHbIE e CTBUS

Ba3oBble jornueckue aecTBUS:

BBIABJIATE W XapPaKTCPHU30BATh CYHICCTBCHHBIC IIPHU3HAKW MAaTEMATHYCCKUX O6’BCKTOB,
MOHATHM, OTHOIIEHUH MEXAy TOHATUSAMHU, (QOPMYIUPOBATH ONpEACNCHUS TMOHATHUH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;

BOCIIPUHUMATh, (OPMYIHpPOBaTh U MPeoOpa30BBIBATh CYKICHHS: YTBEPIUTENIbHBIE U
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC U O6II_[I/IG, YCJIOBHEIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBSA3U W IIPOTUBOPCUUA B q)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBECPKIACHUAX, npeaiaraTtb KpUTCpUU JJIA BBISIBJICHUSA
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

ACIaTh BBIBOJbI C HCIIOJB30BAHHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO I0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APryMEHTAlMIO, NPUBOJUTH MPUMEPHl M  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh CIIOCO0 penieHus yaeOHOH 3a1a4uu (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHUS,
BbIOMpATh HanboJIee MOIXO AN ¢ YYETOM CaMOCTOSITEIHHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHI, (PUKCHUpYIOIIKE MPOTUBOpEUYUE, MpobiIeMy, ycTaHABIMBAaTh HCKOMOE U JIAaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYecKOro OOBEKTa, SBIEHHS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOSITENIbHO (OPMYIHPOBATH 000OIIEHNS U BBIBOJBI MO PE3yJibTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIIEeI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MpOIlecca, a TAKKE BBIABUTATh MPEINOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH 1e(UIIUTHI HHGOPMAIIUH, TAaHHBIX, HEOOXOAUMBIX JJIsi OTBETAa Ha BOIMPOC U IS
pelIeHus 3a1a4H;

BBHIOMpaTh HMH(POpPMAIMIO W3 HCTOYHHKOB pAa3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEeMATU3UpPOBaTh W HMHTEPHPETUPOBATH HMHGOPMALMIO PA3NIUYHBIX BHJIOB U  (opm
MIpe/ICTaBJICHHUS;



CTPYKTYpUPOBATh HH(POPMAIIHIO, IPEJICTABIATH €€ B pa3IMYHbIX (PopMax, HILUTIOCTPUPOBATH
rpaduyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPHSIM.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe yueOHbIe 1elCTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HI/IPOBaTI) CY)XACHHA B COOTBECTCTBHU C YCIIOBHAMHU M LCIIAMH
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M HNHWCBMCHHBLIX
TCKCTaXx, JaBaTh IMOACHCHUA 110 XO4Yy PCIICHUA 3a/la4, KOMMCHTUPOBATH HOJIy‘IGHHbeI PE3YJIbTAT,

B X0/ OOCYXIEHMsI 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYX/aeMOil TeMbl, MPOOJIEMBI,
pemaeMoﬁ 3aaa4u, BBICKA3bIBAThb HWACH, HALCJICHHBIC HA IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTHX YYaCTHUKOB Jauajora, oOHapyXMBaTh pa3jMuue U CXOJICTBO
MO3ULUH, B KOPPEKTHOU (hopMe GOpMyIUpOBaTh pa3HOTIaCcHsl, CBOU BO3PAKECHUS;

NpCACTABIATE PE3YJIbTAThl PCIICHUA 3adaddd, SKCIICPUMCHTA, HMCCICAOBAHUSA, ITPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (JOpMAT BHICTYIUICHHS C YUETOM 3aJa4 MPE3eHTALMU U 0COOCHHOCTEH
ayJTUTOPHUH.

PeryasiTuBHble yHUBEpcalbHbIE YUeOHbIE A€l CTBUA

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pELIEHUs 3aJaud, BbIOMpaTh CHOCOO0 peleHus ¢ y4éToM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJILHBIN HHTEJIEKT:

BJIa/IeTh HAaBbIKAMM IIO3HABATEJIbHON pe(IeKCHU KaK OCO3HAHUS COBEPLIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJdbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HMKHYTh IPU PELICHHWH 33Ja4Md, BHOCHUTh
KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAlIEHHBIX OIINOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3y/IbTaTa LIEJIN U YCIOBUAM, OOBACHATh NPUUMHBI JOCTHXKEHUS
WIA HEJNOCTWKEHMsI Ppe3yJbTaTOB JEATENbHOCTH, HAXOAUTh OHIMOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHYalbHON pabOThl IpU
pemieHMH y4yeOHBIX 3ajJa4, NPUHUMATh 1€JIb COBMECTHOM JIeSATEIbHOCTH, IUIAHUPOBATh
OpraHu3alMl0 COBMECTHOM paloOThl, pacnpenenarb BHJIbl padOT, NTOrOBAPUBATHCSA, OOCYXKIATh
IpoLECC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPyNIOBBIX (popmax paboTsl (0OCyKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
HITYPMBI» ¥ UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAMHUPOBATH CBOU AEUCTBUS C APYTUMHU
YjleHaMM KOMAaH[Ibl, OIICHHBAaTh KAaueCTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpPMYJINPOBAHHBIM Y4aCTHUKAMH B3aUMOJEHUCTBHSL.



HNPEIMETHBIE PE3YJIBTATbBI

K xoniy 10 kjacca oOydaronuiicss HayIuTCs:

CBOOOJHO ONIEPUPOBATH OCHOBHBIMH TIOHSATHUSMHU CTEPEOMETPUU MPHU PEIICHUU 3a/1a4 U
MIPOBEJCHUU MaTEMATUYECKUX PACCYKICHHIA;

MPUMEHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX TMPH  PEIICHUU
r€OMETPUUECKUX 33/1a4;

KJIaccu(UIMPOBATh B3aMMHOE PACIIONIOKEHUE TPSMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX H TUIOCKOCTEH B MIPOCTPAHCTBE;

cBOOOJTHO OMEPUPOBATHh MOHATHSIMH, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMH B TTPOCTPAHCTBE, MEXKTY TTPSIMOU U TUIOCKOCTBIO;

CBOOOHO OTIEPUPOBATH TIOHATHSMH, CBI3aHHBIMH C MHOTOTPAaHHUKAMH;

cBOOOJTHO pAacro3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (TpU3Ma, MUPaMU/A,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCU(HUITMPOBATH MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS IS KJlacCU(PHUKaINU;
CBOOOJHO ONEPHUPOBATH TIOHATUSMH, CBS3aHHBIMH C CEYCHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO;

BBITIOJTHATH MApaJUIEIIEHOE, IEHTPAIIBHOE U OPTOTOHAIBHOE MPOEKTUPOBaHKNE GUTYp Ha
TUTOCKOCTD, BBITIONHSATH N300paykeHus PUTYp Ha TIOCKOCTH;

CTPOUTH CEYCHHSI MHOTOT'PAHHHUKOB Pa3IMYHBIMHA METOJ/JaMH, BBITIOJNHATEH (BBIHOCHBIC)
IJIOCKUE YEPTEIKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (UTYP: BUI CBEPXY, COOKY, CHH3Y;
BBIYMCIATh IUIOIIAAM TOBEPXHOCTEW MHOTOIPAaHHUKOB (Mpu3Ma, MHpaMUia),
reOMETPUUECKUX TeJl C MpUMEHEHHEM (popmyI;

CBOOOJHO OMNEPUPOBATh MOHATUSMU: CHUMMETPHUS B TMPOCTPAHCTBE, LEHTP, OChb U
MJI0CKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPHI;

CBOOOJHO ONEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIUMHU BEKTOpaM M KOOpAMHATAM B
MIPOCTPAHCTBE;

BBITIOJIHATH ACUCTBUSI HAJl BEKTOPAMU;

pemarh 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMaTHYEeCKUX OTHOUICHHH M HaXOXICHHE
FeOMETPUYECKUX  BEJIMYUH, T[PUMEHSS HW3BECTHBIE METOJbl MpPHU  pelICHUU
MaTeMaTHYeCKHX 3aa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CJIOKHOCTH;

MPUMEHSTH MPOCTEHIIINE MPOrPAMMHBIE CPEAICTBA U ANIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKUX 3aay;

W3BJIEKATh, IPEOOPA30BBIBATH U HHTEPIPETUPOBATH HH(GOPMAIIUIO O TPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (QUrypax, MPeACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;

MIPUMEHSTH MOJIyYeHHbIC 3HAaHUSI Ha TIPAKTUKE: CPAaBHUBATH M aHAJIH3UPOBATh peajbHbIe
CUTyallud, TMPUMEHATh W3yYCHHbIE TIOHATHUS B TMPOIECCe TMOUCKA pEeUIeHUS
MaTeMaTH4ecKu cHOpMYTUPOBAHHON MPOOIEMbI, MOAECTUPOBATh PeabHbIE CUTYallUH
Ha S3BIKE TEOMETPUH, HCCIENOBAaTh IOCTPOSHHBIE MOJETH C HCIOJIb30BaHUEM
reOMETPUUECKUX OHATHI U TEOpeM, armapaTa ainreOpsl, penarh NPpakTUYECKUe 3a1auu,
CBSI3aHHBIE C HAXOXKJCHHEM FeOMETPHUECKUX BEIINYMH;

HMMETh MPEJICTABICHUS 00 OCHOBHBIX ATalax pa3BUTHS T€OMETPUH KaK COCTAaBHOM 4acTu
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.

K koniy 11 ki1acca oOyyaromuiicss HAyYuTCS:



cBOOOJTHO OTIEPUPOBATH MOHATUSAMH, CBSA3aHHBIMU C IMJIMHIPUYECKON, KOHUYECKON U
cepuuecKoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI MOJTyYCHHUS

ONEpUpPOBATh MOHATHUSMM, CBA3AHHBIMU C TEJaMM BpALIEHMS: LUJIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Tella BpameHus (HWIHHIP, KOHYC, cdepa U map) U 0ObACHATh CIIOCOOBI
IIOJIyYEHUS TEJl BpaIllCHNUS;

KJIaccu(UIIMPOBATh B3AUMHOE PACIIOJIOKEHHE CEephI U TIIOCKOCTH;

BBIYMCIIATh BEIMYMHBI 3JIEMEHTOB MHOTOTPAaHHMKOB M TeJl BpalleHUs, OOBEMBI U
IUIOLIAM MMOBEPXHOCTEW MHOTOTPAaHHUKOB M TE€J BPALICHUS, T€OMETPUUYECKUX TEN C
MpUMEHEHUEM (POpMYIT;

CBOOOJHO ONEPUPOBATH MOHSATUSAMH, CBA3AHHBIMH C KOMOWHALMSAMU TEJ BPALICHUS U
MHOTOTPAaHHUKOB: MHOTOT'PAaHHUK, BIMCAHHBIN B cpepy M ONUCAHHBIM OKOJO cepsl,
cdepa, BMcaHHAas B MHOTOTPAHHUK WUJIU TEJIO BPAIllCHHUS;

BBIYMCIISATH COOTHOLIEHUSI MEXIY IJIOLIAASIMHU MMOBEPXHOCTEH U 00bEMaMU MOJOOHBIX
TEI,

n300paxaTh H3ydaeMble (PUTYpBI, BBIMOIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKHU U3
PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS TeJ
BpaIlleHHUS;

U3BJIEKaTh, MHTEPIPETUPOBATH U MTPE0OPa30BbIBATh MH(GOPMALIUIO O TPOCTPAHCTBEHHBIX
reoMeTpUUECKUX QUrypax, MpeaACTaBICHHYIO Ha YEPTEeKaX U PUCYHKAX;

cBOOOJTHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATE ONEPALUU HaJl BEKTOPAMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHCTEME KOOPAMHAT;

pemaTb TE€OMETPUUYECKHE 3aJayd Ha BBIYKMCICHHE YIJIOB MEXAYy MpSAMBIMU H
IUIOCKOCTSIMHU, BBIUUCIIEHHE PACCTOSHUI OT TOYKM A0 IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO1a IIPH PELLICHUH;

cBOOOJIHO OIIEPUPOBATH MOHATUSAMU, CBA3aHHBIMU C ABUKEHHEM B IIPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIKCHMIA,

BBITNIOJIHATE M300paK€HUsT MHOIOI'PDAaHHUKOB M TEJ BpALIEHUS IpU MapayliedbHOM
NepeHoce, EHTPAIbHON CUMMETPHH, 3€pPKAIbHOW CUMMETPHUH, IIPU MOBOPOTE BOKPYT
pSMOM, TIPeoOpa3oBaHuUs MOA00HS;

CTPOMTH CEUEHHsI MHOTOI'PAaHHUKOB U T€J BPAILEHUs: CeYEeHUs LIMIMHpA (TapauieIbHO
U TIEpIEeHIUKYIISIPHO OCH), CEYEHUs KOHYca (MapasuiebHble OCHOBAHHIO U IPOXOIAIINE
yepe3 BEpLIMHY), CeUSHUs 111apa;

UCIOJb30BaTh METO/bl MOCTPOCHUS CEUCHMH: METOJ CIIEZ0B, METOJ| BHYTPEHHEIo
IIPOEKTUPOBAHUS, METO/I IIEpEHOCA CEKYILEel MIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKACHUS;

NPUMEHATh TeoOMEeTpUYecKue (akThl Ui pelIeHUs] CTEepeOMETPUUYECKUX 3ajad,
MPEoaraliiX HECKOJIbKO I1aroB peleHus, eclid YCIOBUs MPUMEHEHHs 3a/laHbl B
SIBHOU U HEesIBHOU (hopme;

pemaTh 3aJa4d Ha J0Ka3aTeIbCTBO MAaTEeMAaTHYECKUX OTHOIICHUH M Hax0XKJeHHE
reOMEeTPUYECKUX BEJIHYUH;

MPUMEHSATH POTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI ITPU
PELIEHUH CTEPEOMETPUYECKUX 33/1aY;



NPUMCHATL IIOJYUCHHBIC 3HAHWA Ha MPAKTHUKC: CpaBHUBATb, aHAJIU3UPOBATL U
OLICHUBATL PCAJIbHBIC CUTyalluU, IPUMCHATH U3YUCHHBIC IIOHATHA, TCOPEMBI, CBOICTBa
B IIpolecCe IOMCKAa peIIeHHs] MaTeMaTu4ecku CcHOopMyIHMpOBaHHON MPOOIEMBI,
MOJCIHUPOBAThH PCAJIbHBIC CUTyallUW HaA A3BIKC I'COMCTPHUH, UCCICA0OBATH IMOCTPOCHHLIC
MOJIEJIH C HMCIOJBH30BAHUEM T'€OMETPHUYECKUX MOHATHH M TEOpeM, ammapara aiareopsl,
pelaTh MPAKTHYCCKUC 3aaa4u, CBA3AHHBIC C HAXOXKACHHUEM I'COMCTPUICCKHUX BCIIMYNH,
HUMCTh NPCACTABIICHUSA 00 OCHOBHBIX dTamax PasBUTUA TCOMETPHUHN KaK COCTaBHOM YaCTH
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L1 (POBbIE)
Kourpoububie | IlpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIEe pecypchl
padoTsbI padoThI
1 BBezenue B cTepeoMeTpuio 23 1 https://m.edsoo.ru/EBLE09SZ1
B
2 SAHMHOE PACTIOTOAEHHE TPAMBIX B 6 1 https://m.edso0.ru/TYO9QBHKY
MIPOCTPAHCTBE
I1
3 APALICILHOCTD TIDANMBIX 1 8 https://m.eds00.r/QFUJAHV8S
TUTOCKOCTEH B MPOCTPAHCTBE
I1
4 CPICHATRYTAPHOCTS HPAMBIX H 25 https://m.eds00.ru/JW5UZNN8J
TUTOCKOCTEH B MIPOCTPAHCTBE
5 VYTJBl U pacCTOSTHHS 16 https://m.edsoo.ru/IRTWZ59YU
6 MHOTrOrpaHHHKH 7 https://m.edsoo.ru/3N52B3TEM
BekTopbl B MpoCTpaHCTBE 12 https://m.edsoo.ru/LRBSE3B09
8 Howtopettie, obobuerte i 5 2 https://m.eds00.r/ECRMXSNMS3
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/ECRMXSNM3

11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 9acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NpPOrpaMMbl Bceero o0pa3oBaTeIbHbIE PECYPCHI
padoTsbI padoThI
1 AHamuTHYECKasi TeOMETPHS 15 1 https://m.edsoo.ru/8NGI1GHFM
II
2 OBTOPCHHE, 0606memfe 1 15 1 https://m.edsoo.ru/SBUW1WWV1
CHCTEMATU3ALIUS 3HAHUHA
3 O0BEM MHOTOTPaHHUKA 17 1 https://m.edsoo.ru/XNWZSSJ7P
4 Tena Bparenus 24 1 https://m.edso0.ru/33W222M63
n "
5 JIOIAL MOREPXHOCTH 1 OOBEMEI 9 1 https://m.eds00.ru/73UODGNYR
KPYIJIBIX TEJ
6 JIBIOKEHHS 5 1 https://m.edsoo.ru/4F52B11KK
IT 606
7 OBTOPETHE, OBODIIEHHE 1 17 2 https://m.eds00.ru/JG1DISONK
CHCTEMATH3aINs 3SHAHUHI
OBIIEE KOJIMYECTBO YACOB I10
- 102 8 0

I[TPOTPAMME



https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/JG1DJ50NK

IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [TpuMeHSITh aKCUOMBI CTEPEOMETPUU ¥ CICACTBHS M3 HUX MPH PEIICHUH
' reOMETPUYECKHUX 33129
73 OnepupoBaTh MOHATHUSAMHU: TAPAJUICTBHOCTh W TEPICHIUKYISIPHOCTH
' MPSIMBIX U IJIOCKOCTEH
74 KnaccnpunupoBaTh B3aMMHOE PacToJIOKEHUE MPSIMBIX M TDIOCKOCTEH B
' NPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: BYTPAHHBIN yroJ, TpaHU JABYIPAHHOTO YIJIa,
7.5 pedpo ABYrpaHHOTO yIiia, JIMHEHHBIA Yroi ABYIPAHHOTO yIJia, rpajycHas
Mepa ABYTPaHHOTO yTiia
76 OnepupoBaTh MOHATHUSMHU: MHOTOTPAHHUK, BBIMYKJIBIM M HEBBITYKIbIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTpaHHHKA, TPaBUIIbHBI MHOTOTPAaHHUK
77 Pacrio3naBaTth OCHOBHBIE BHIbl MHOTOIPAHHUKOB (MHUpamuiaa, MpU3Ma,
' MPSIMOYTOJIFHBIN MapajuiesienurIie1, Kyo)
Knaccudpumupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUId
78 Kiaccupukanuu  (BBIIYKJIBIE U HEBBIMYKJIble  MHOTOTPAaHHUKH,
' MpaBUWJIbHBIE ~MHOTOTPAaHHUKH, TPAMbIE UM  HAKIOHHBIE TPU3MBI,
TapauIeIeITUIIC b )
79 OnepupoBatb MOHSATUSIMHU: ceKyIas MJI0CKOCT, ceueHue
' MHOTOTPaHHUKOB
710 OOBACHATP  NPUHLHUIIBI  [OCTPOCHHSI CEUYEHUUW  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METO/I CJIEIOB
Ctpouthb ceyeHHS] MHOTOIPAHHHUKOB METOJOM CJIENIOB, BBITOIHSITh
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX QUTYP:
BUJI CBEPXY, COOKY, CHU3Y
Pemath 3a1aun Ha HaXOXKICHHE T€OMETPUUECKUX BEIIMYUH MO 00pasiam
WM aIropuTMaM, MPUMEHSS W3BECTHbIC aHAJTUTUYECKHE METOMBI MpPH
7.12 pEelIeHUH CTaHAApTHBIX MaTEeMaTHYeCKUX 3aJad Ha BBIYHCICHUE
pPacCTOSHUI MEXIy IBYMS TOYKaMH, OT TOYKH JI0 MPSIMOM, OT TOUKH]IO
MJIOCKOCTH, MEXKY CKPEIIUBAOIIUMHUCS MPSIMBIMU
713 Pemath 3a1aun Ha HAXOXKJICHHE T€OMETPUUECKUX BEIIMYUH MO 00pa3iam
' WM QIrOpUTMaM, MPUMEHSS HW3BECTHBbIC AaHATUTUYECKHUE METOMBI MpH




pEUIEHUN CTAHJAPTHBIX MATEMaTUYECKUX 3a/ad HAa BBIYUCIICHHE YIJIOB
MEXKy CKPEIIMBAIOIUMHUC IPAMBIMH, MEXAY HPSIMOU M IIJIOCKOCTBIO,
MEK]y INIOCKOCTSIMHM, IBYTPAHHBIX YIJIOB

Beruncnate 00bEMBI M IDIOMAQAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpu3ma, mupamMuaa) ¢ mpuMeHeHUEM (HOPMYJI, BEIYHCIISATH COOTHOIICHUS

714 MEXTY TUTOIIA IIMH MOBEPXHOCTEH, o0BEMaMu TOTIOOHBIX
MHOTOT'PaHHHKOB
715 OmnepupoBaTh MOHITUSMHU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh H
' IUTOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBAaTh W HHTEPIPETUPOBATh WHEOOPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTypax, TNPEJICTABICHHYIO Ha
gepTekax U pUCyHKax
[TpumensTh reoMeTpudeckue (axKThl IS PEHICHUS CTEPEOMETPUICCKUX
7.17 3a7a4, MPEANOJIaraloliuX HECKOJbKO IIaroB pEUICHHS, €CIU YCIOBHS
MIpUMEHEHWMs 3a]IaHbI B SIBHOK Gopme
718 [IpumenaTrs mnpocTelmme nporpaMMHBIE CpPEICTBA M DIEKTPOHHO-
' KOMMYHUKAIIHOHHBIE CHCTEMBI TIPU PEIICHUH CTEPEOMETPHUECKUX 3a1a4
719 [TpuBoAMTH TPUMEPHI MaTEMATHYECKUX 3aKOHOMEPHOCTEH B TPUpPOJE H
' KU3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHsTh NOTy4YeHHbIE 3HAHUS Ha MIPaKTUKE: aHAIU3UPOBATh PEabHbIC
CUTYalluu U IPUMEHATh U3y4CHHbIE MIOHATHUS B ITPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu  CQOpPMYIMpPOBAHHOM  MpoOJEeMbI,  MOJEIUPOBATH
7.20 peanbHBIC CHUTYaIlMd Ha S3BIKE TEOMETPHH, HCCIENIO0BATh MOCTPOCHHBIC
MOJIEJU C UCMOJIb30BAHNEM M€OMETPUUECKUX IOHITUI U TEOpeM, arrapaTa
anreOphl, pelmaTh MPAKTUYECKHE 3a/lauyM, CBS3aHHbBIE C HAXOXXJICHHEM
F€OMETPUYECKUX BEJIUYUH
11 KUIACC
Kon .
IIpoBepsiemble MpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHEro o001ero o0pa3oBaHmsi
pe3yJibTara
6 I'eomeTpus
OmnepupoBaTh NMOHATUAMH: LUIUHApPUUYECKAsl TIOBEPXHOCTb, 00pa3yromue
6.1 WINHAPUYECKON TMOBEPXHOCTH, UMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3zylomye  KOHMYECKOH  TOBEPXHOCTH, KOHYC,  cdepuueckas
HOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIOCOOBI MOJTyYEHHUS Tl BPALLICHUS
6.4 KnaccugunupoBaTb B3aMMHOE pacrioyiokeHne cepsl U MIOCKOCTH




6.5

OmnepupoBaTh MOHATUSAMH: HIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA,
BBICOTA CETMEHTA, IApOBON CJIOH, OCHOBAHUE IIAPOBOTIO CJIOS, BBICOTA
IIapOBOTO CJIOs, IIAPOBOH CEKTOP

6.6

Beruncnate 00BEMBI W IUIOMIATU TIOBEPXHOCTEH TEI BpAIICHHS,
FEOMETPUUECKHUX TN C MPUMEHEHHEM (POpMYIT

6.7

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIMCAaHHBIH B cdepy u
OTIMCaHHBIN O0K0JIO cepsl, chepa, BMMCaHHAs B MHOTOTPaHHHUK WIJIH TEJIO
BpalICHUs

6.8

BBIYHCIIATE COOTHOMICHUS MEXK Y TIONIA/ISIMH TIOBEPXHOCTEH B 00hEMaMHU
OJOOHBIX TEN

6.9

N300paxkaTe u3ydaemble GUTYpHl OT PYKH M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HTHCTPYMEHTOB

6.10

BbInoyHATE  (BBIHOCHBIE) IUIOCKHME YEPTEXU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHUJ CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpallleHUS

6.11

W3Bnekarb, WHTEpHpETHPOBaTh MU MPeoOpa3oBbIBaTH MHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MpeACTaBIEHHYI0 Ha
YepTekax U PUCYHKAX

6.12

[IpumensTs reomerpudeckre (QaxkTbl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, IMPEANOJIaraloliuX HECKOJIBKO IAroB PEIICHUs, €CIU YCIOBHUSA
IIPUMEHEHMs 3a]laHbl B SIBHOM (opme

6.13

OnepupoBaTh MOHSATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE TEWCTBUS CIIOKCHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHO)KEHHUSI BEKTOpAa Ha YHCIIO, OOBSCHATh, KAKMMH CBOMCTBAMH OHH
oOazmaroT

6.15

HpI/IMeHﬂTB IIpaBHJIO IIapaJuICICuIeaa npu CJI0XKEHUN BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHUAMU: JCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBE,
BEKTOP, MOAYJIb BCEKTOpa, PAaBCHCTBO BCKTOPOB, KOOPAWMHATBI BEKTOPA,
yroJi MCXKIAY  BCKTOpaMHu, CKaJILIpHOC IMPOU3BCIACHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIIIAHAPHBIC BEKTOPbI

6.17

Haxoguts CYMMY BCKTOPOB U IPOHU3BCACHUC BCKTOpPA Ha YHUCIO, YIroJl
MCKAY BCKTOpAMHU, CKAJIIPHOC IMMPOU3BCIACHUC, PACKIAAbIBATE BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAHUHAT

6.19

Pemate HpOCTCfII.HPIC reoOMETpHUICCKUC 3aJa41 HA IPUMCEHCHUC BCKTOPHO-
KOOpPpAWHATHOTO METOa

6.20

Pemate 3amaun Ha J0KAa3aTeIbCTBO MATEMAaTHYECKHX OTHOIIECHHH M
HaXO0XKIACHUEC I'COMECTPUYCCKUX BCIUYHH I10 06pa3uaM HJIn aJiIroOpuT™Mam,
IIPUMCHAA HU3BCCTHBIC MCTO/JbI npu peUICHUN CTaHAAPTHBIX
MaT€MaTUYCCKUX 3a1a4




6.21

IIpuMeHATH mHpoCTEHIIME IPOrpaAMMHBIE CPEACTBA M AIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

IIpuBoUTE IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
JKU3HH, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE

6.23

[IpumeHATh NOTyYEHHBIE 3HAHUS HA TPAKTHKE: aHATU3UPOBATh PEajbHbIC
CUTYallUH U IPUMEHSTh U3YUEHHBIE TOHATHS B IIPOLECCE TOUCKA PELICHUS
MaTeMaTH4eCKu  cHOpMyIMpOBaHHOW  MPOOJIEMBI,  MOJCIHUPOBATH
pealbHbIE CUTYallUM Ha SI3bIKE T'€OMETPHH, HCCIEIOBATh MOCTPOCHHBIE
MOJIEJIU C UCIIOJIb30BAaHUEM T€OMETPUUYECKHUX MOHATUM U TEOPEM, arlapara
anreOppl, peliaTh MPaKTUYECKUE 3aJlayH, CBSI3aHHBIE C HAXO0XKJICHHUEM
r€OMETPUYECKUX BETUYUH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
7

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TOHATUA cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[onsiTne 06 aKCMOMATHYECKOM IOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUN
U CJIEJCTBUS U3 HUX

7.2

B3auMHOE  pacmonokeHue INpsAMBIX B NIPOCTPAHCTBE:  IE€PECEKaIOIIHNecs,
napajulefibHble M CKpeluBaroluecss npsiMble. llapamnenbHOCTh HpSIMBIX U
IUIOCKOCTEH B NPOCTPAHCTBE: TMapalielbHble MpsIMbIE B  MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX NPSIMBIX, MAPAJJICIbHOCTh MPSAMON M IUIOCKOCTH. YTJIBIC
COHAINpPABJICHHBIMH CTOPOHAMM, YrOJ MEKIY MpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEH: MapajlielbHble INIOCKOCTH, CBOMCTBA MapaslIeNbHbIX
miockocteit. [Ipocreiiye mpocTpaHCTBEHHbIE (DUTYpBI Ha IIOCKOCTH: TETpa’Jp,
KyO, napajjienenure, IoCTpOeHUEe CeUeHHM

7.3

HepHeH,}II/IKy.]'ISIpHOCTI) prIMOfI U IUIOCKOCTH: TMCPICHAUKYIISAPHBIC TIIPSAMBIC B
MIPOCTPAHCTBE, MPsMbIE MapauIeIbHbIE U MEPICHIUKYISPHbIE K IIOCKOCTH, MPU3HAK
MEePIEHANKYIISIPHOCTH MPAMOM M TIJIOCKOCTH, TEOpEMa O MPSAMON MEePIEHANKYIIPHON
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJI MEXAY NPSIMOM U TIJIOCKOCTHIO, ABYTPAHHbBIN
YTOJI, IMHENHBIN yroJ IBYrpaHHoro yria. [lepnenaukymnsp u HaKJIOHHbIE: PACCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TIIIOCKOCTH, MPOeKLUs GUTyphI Ha
IJI0CKOCTh. [lepneHaAnKyIIpHOCTb MI0CKOCTEN: MPU3HAK NEPIICHIUKYISIPHOCTH ABYX
mwiockoctelt. Teopema o TpEX mepreHUKyIsIpax

7.4

[lonsiTHe MHOTOTpaHHMKA, OCHOBHBIE 3JEMEHTHl MHOTOIPAaHHUKA, BBINYKJIbIE H
HEBBINMYKJIbIE MHOTOIPAaHHUKH, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yrombHas
npu3Ma, TpaHU U OCHOBAHUS IPU3MBI, MpsiMas M HAKJIOHHAs MPHU3MBbI, OOKOBas U
MOJIHAs TIOBEPXHOCTH Mpu3Mbl. [lapanienenunen, npsMOyroabHbIN Mapaieenumne]y
u ero cpoiictBa. [Iupamuaa: N-yronbHas nupaMua, TpaHd U OCHOBAHUE MMUPAMUIBI,
OOKOBas W MOJHAsA MOBEPXHOCTh MHUPAMUbI, NIPABWIIbHAS U yCeu€HHas MUpaMuia.
DneMeHTbl Tpu3Mbl W TUpaMuibl. [IpaBuiibHbIE MHOTOTPAHHUKH: TOHSATHE
MPaBMWJIBHOTO MHOTOTpPaHHHKA, MpaBUIbHAs NpU3Ma M MpaBUJIbHAs MHpaMUIa,
MpaBUJIbHAS TPEYroJibHAs MUpaMua U MPaBUIbHBIN TeTpasap, kyo. [IpencraBnenue
0 TMPaBWIbHBIX MHOTOTPAaHHUKAX: OKTa’Ap, AOJAEKa’dap U uxocadapyrue CeueHus
MIPU3MBI U TTHPAMHU/IBI

7.5

CI/IMMeTpI/IH B IPOCTPAaHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTpPUU B nupamuiax, MapaiejicnuIeaax, IMpaBHUJIBHBIX
MHOT'OIpaHHUKaAX

7.6

BrlunciaeHue 31€MEHTOB MHOTOI'PAaHHUKOB: pera, AuaroHajaiu, YrJIbl. IInomane
OOKOBOM MOBCPXHOCTU U MOJIHOH MOBCPXHOCTU HpHMOﬁ MpU3Mbl, IUIOIAAb




OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH NpsiMoN npu3Mbl. [lnomans 6okoBoi
MOBEPXHOCTH M TMOBEPXHOCTH TPABWIBHOM NHpaMHUIBI, TeOpeMa O IUIONIAAN
yceu€HHo# nupamupl. [lorstue 06 00béMe. O0BEM mupaMuIpl, IPU3MBI

1.7

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEKIY TUIOIIASIMH TOBEPXHOCTEH,
00BpEMaMHU 110 OOHBIX TEJT

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolre MMIMHAPUIECKON MOBEPXHOCTH, OCh
HAJTUHIPUYECKON MoBepxHOCTH. [lvymHap: ocHOBaHUS M OOKOBasi MMOBEPXHOCTb,
o0Opasyroias 1 0Ch, TIIONIAAh OOKOBOW U MOJTHON TOBEPXHOCTH

6.2

Konndeckasi MOBEpXHOCTh, OOpa3yroNIMe KOHMYECKOW TIOBEPXHOCTH, OCh H
BepIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: ocHOBaHUWE M BepIIMHA, 00pa3yromas
1 OCh, TUIOIIa/1h OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 0Opa3yromme
" BBICOTA, OCHOBAHUSA U OoKkoBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, 1uameTp, IIouaab NoBepxXHoCcTH cdeprl. BzaumHoe
pacnofioxkenue chepbl M INIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, mionanb

chepsl

6.4

N300paxkenue Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTka IMIMHApPA U KOHYCa

6.5

KomOunammu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIHMCAHHBIN
oKoJio cepsl, chepa, BiucaHHasi B MHOTOTPAHHUK, UJIHM TEJIO BpallleHUs

6.6

[Tonsatue 06 oO6béme. OcCHOBHBIC CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajuiesienunena u cieactBuss u3 He€. OO0bEM HMIMHIpA,
koHyca. O0béM mapa u rionmaab chepsl

6.7

[Tonobubie Tema B mpoctpaHcTBe. COOTHOUIEHUS MEXKIAY — IUIOMIAIIMHU
MMOBEPXHOCTEH, 00bEMaMU TIOTI0OHBIX TEIT

6.8

Ceuennsi muiuHApa (TapaieIbHO U MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUs [1apa

6.9

BCKTOp Ha IINIOCKOCTH U B IIPOCTPAHCTBCE. CnoskeHre W BBIYMTaHUE BCKTOPOB.
YMHOXEHUE BCKTOpPAa Ha YHUCJIO. Paznoxenue BCKTOpPa I10 TpeM HCKOMILIaHAPHBIM
BCKTOpPaM. HpaBI/IJ'IO mapauiCiaCiuIcaa. Pemenune 3aJa4d, CBA3aHHBIX C
NPUMCHCHUEM IIpAaBUJI JENCTBHI C BCKTOpaMu

6.10

HpﬂMOYTOJILHaSI CUCTCMaAa KOOPpAMHAT B MPOCTPAHCTBC. KOOp,[[I/IHaTBI BCKTOpaA.
HpOCTCﬁHIHC 3alauu B KOOpAWHATAaX. VYron MCKAY BCKTOpaMHu. CKaJ'IprHOC
MMPpOU3BCIACHUC BCKTOPOB. Brrunciaenue YIJI0B MCXKAY MPAMBIMU U IJIIOCKOCTIMMU.
KOOpI[I/IHaTHO'BeKTOpHI:Jﬁ MCTOX ITPHU PCIICHHUU I'COMCTPUICCKHUX 3alaY




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOIM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne MeromamMu J10Ka3aTeNbCTB, aJTOPHUTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHATUSIMH: OIpEAEICHHE,
aKCHOMa, TeopeMa, CIEJCTBHE, CBOMCTBO, MpPH3HAK, I0Ka3aTeNbCTBO,
paBHOCHJIbHBIE (POPMYJIMPOBKHU; TPUMEHATDH UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U NPOTUBOIOJIOXKHOE YTBEPXKIECHHE, NMPUBOJUTH MPUMEPHI U
KOHTPpHOPHUMEPLI, HCIIOJB30BaTb MECTOJ MaTeMaTHYEeCKOU WHAYKIHH;
MIPOBOAWUTE AOKA3aTCIbHBIC PACCYXKIACHUA TIIPpU PCIICHHUM  3ajad,
OLICHUBATH JIOTUYCCKYIO MMpaBUIBbHOCTDH paCCY)I()IeHPII;'I; YMCHHC
OIICpUPOBATH MOHATUAMU: MHOXCCTBO, IMOJMHOXKCCTBO, OIICpAllMMW HaAJ
MHO)KECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
ammapar Jyisi OMCaHHsI PeaibHBIX IPOIIECCOB U SBICHUHN U MTPH PEIICHUH
3aJa4, B TOM 4YHCJIE€ U3 JPYruX y4eOHBIX TPEIMETOB; yMEHHE
OTIEPUPOBATH MOHATUAMHU: Tpad), CBA3HBIN rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHWE 3aJaBaTh M OMUCHIBATh Tpadbl pPa3INIHBIMH

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune ONICpHUpOBATh IOHATUAMU: HATYpPaAJIbHOC YHCJIO, IEJIO0C YHCIIO,
CTCIICHb C LCJIBIM IMOKA3aTCJIEM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM IIoKa3arTecjieM, CTCIICHb C HCﬁCTBHTeHBHBIM
IIOKa3aTcCJlICM, norapn(bM qucJia, CHUHYC, KOCHUHYC N  TaHI'CHC
IIPOU3BOJIBHOTO YHUCIIA, OCTATOK II0 MOIAYJII, PpalUOHAJIBHOC YHCIIO,
HPppallMOHAJIbHOC YqHucCJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX qucell; yMCHHC  HUCIIOJIb30BATb
IMPU3HAKHU OCIIMMOCTH, HauMEHBIIHH O6II.[HI>'I JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpU pCIICHUU 3a1a4; 3HAKOMCTBO C
pa3JInYHbIMHU MNO3MIMMOHHBIMHA CUCTCEMaMH CUHCJICHHA, YMCHUC
BBINIOJIHATh BBIYHCJICHHE 3HAYCHUM H Hp606pa3OBaHI/IH BLIpa)KeHPII’I Cco
CTCIICHAMH H HOFapH(bMaMH, npe06pa30BaHI/I;1 ,Z[pO6HO'paI_II/IOHaJ'IBHBIX
BLIpa)KeHPIfI; YMCHUC OIICPHUPOBATH NOHATUAMMU: IMOCICAOBATCIIBHOCTD,

apupMeTHyecKas porpeccus, FreoMeTpruecKas mporpeccusi, 0eCKOHEUHO




yObIBaroIasi ~ TeOMETpHYEcKass  IMpOTrpeccHus; yMEHHE  3aJaBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (PopMyIT;
YMEHHE OIEPUPOBATH NOHATUSAMU: KOMIUIEKCHOE YHUCIIO, CONPSIKEHHBIE
KOMIUIEKCHBIE UMCIIA, MOJIY/Ib U apryMEHT KOMILUIEKCHOTO 4yHcia, opma
3aMcH KOMILIEKCHBIX 4Hces (FreoMeTpudecKasi, TPUTOHOMETPUYECKas U
anreOpandeckasi); yMeTb HPOU3BOAUTH apU(PMETHUYECKUE ICHCTBUSA C
KOMIUIEKCHBIMH ~ YHCJIAMH; TPUBOJUTH TMPUMEPHl  HCIIOJIB30BAHHS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMU: Marpuma 2x2 u 3x3,

ONIPCACIINTCIIb MaTPHUIIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICII OITPCACIIUTEIA

YMeHne onepupoBaTh NOHATHSAMH: PAalMOHAIbHBIC, MPPALMOHAJIBHEBIE,
MOKa3aTeabHble, CTENEHHbIE, JIoTapu(pMHUUEcKue, TPUTOHOMETPUUECKHE
YpaBHEHUSI W HEPABEHCTBA, HMX CHCTEMBl; YMEHHE OIEPHUPOBAThH
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE,
HEpPABEHCTBO, CHUCTEMa YPABHEHUH U HEPABEHCTB, PAaBHOCUIIBHOCTh
YpaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHUE peniaTb YypaBHEHMS,
HEpPAaBEHCTBA M CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX NPHUEMOB; pelIaTh
YPAaBHEHHUs, HEPAaBEHCTBA M CHCTEMBI C I1apaMeTpOM; IPHUMECHSITH
YPaBHEHUs, HEPABCHCTBA, UX CUCTEMBI U1 PEIICHUS MAaTEeMAaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue omnepupoBaTh MOHATHUAMH: (QYHKIMSA, YETHOCTh (YHKIIHH,
HEPUOJUYHOCTh (PYHKIUU, OTPAHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb
GbyHKIMH, 3KCTpeMyM (pyHKIMU, HanOoblllee ¥ HaMMEHbIIee 3HAaYeHUs
(GyHKIIMY Ha TPOMEXKYTKE, HepepbIBHAS (PYHKIMS, aCUMIITOTHI Tpaduka
(GbyHKIMH, TIepBasi ¥ BTOpas Npou3BOAHAA (DYHKIIUU, TEOMETPUUECKUNA U
(¢u3nueckuif CMBICIT MPOU3BOJHON, MEpPBOOOpa3zHasA, OMpeeEHHBIH
UHTETpall; yMEHUE HaXOJUTh ACUMMOTOTHI rpaduka (QyHKIUU; yMEHUe
BBIUUCIIATh TMPOU3BOAHBIE CYMMBI, MPOU3BENEHUS, YaCTHOTO U
KOMITO3UIIMN (PYHKIUNA, HAXOJUTh YpaBHEHHE KacaTeNbHOU K rpaduky
(GyHKIMHM; yMEHHE HAXOAWUTh IMPOU3BOJIHBIC AJIIEMEHTAPHBIX (DYHKIHUI;
YMEHHME WCIIOIb30BaTh MPOU3BOJHYIO ISl HCClIeNoBaHUS (YHKIIUMH,
HaXOJWTh HAWOONBIINE U HAaUMEHBIINE 3HAYeHUS (YHKIHMHI; CTPOUTH
rpaduky MHOTOUJICHOB C HMCIIOJIB30BAHMEM ariapara MaTeMaTH4ecKoro
aHallM3a; TPHUMEHATHh TPOU3BOIHYIO JIS HAXOXKICHHS HAWITYy4dIIero
pelIeHus] B MPUKIAJHBIX, B TOM YHUCJIE COLUAIbHO-3KOHOMHUYECKHX H

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOAUTh IIOoImaanu 1 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; NPpUBOAUTL MPUMCPBI MATECMATHYCCKOI'0 MOJCIMPOBAHUA C

moMoIIeio quddepeHInaTbHbIX YpaBHEHUN

YMeHue omepupoBaTh NOHATHUSAMH: Tpaduk ¢GyHKUMM, oOpaTHas
GbyHKIMsA, KOMIO3UIMs (DYyHKUWH, JTUHEWHas (QYHKIUS, KBaJpaTUYHAS
¢byHKIMS, panroHambHas byHKIHS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GbyHKIMU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpOHTh TpaUKH W3YyYEHHBIX (PYHKIUH, BBIIOJHATH MPE0OpazOBaHUA
rpadukoB GYHKUMH, HCIOJIB30BaTh I'padUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBHCHUMOCTEH, TIPH PEIICHUN 3a/1a4 M3 APYrUX YU4EeOHBIX MPEIMETOB M
3a7a4d U3 peasbHOM KHU3HH, BBIpAKaTh (JOPMYIIaMU 3aBUCHMOCTH MEXITY
BEJIMYMHAMM; HCIIOJIb30BATh CBOWCTBA U rpadpyku PYHKIIHIHA IS peIICHHST
ypaBHEHUH, HEpaBEHCTB W 3aJady C IapaMeTpaMu; H300pakaThb Ha
KOOPAMHATHOW IIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHH M, HEPABEHCTB

U UX CUCTEM

YMeHne periaTh TEKCTOBBIE 3a7adud Pa3HBIX TUIIOB (B TOM YHCIE Ha
MIPOLIEHTHL, JOJH U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTh TOBapOB U
yCIyT, HAJIOTH, 33J1a4d U3 00JIaCTH yIPaBICHUS INYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKECHUS, ypaBHEHHs, HEPaBEHCTBA U HX
CUCTEMBbl IO YCJIOBHIO 3aJayd, HCCIEAOBATh IMOJYYEHHOE pPELICHUE U
OIICHUBATh IMPAaBAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJICIUPOBAThH
pealibHbIE CUTyallUd Ha S3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbl IO YCJIOBHIO 3a/adyH,
UCCIIEJIOBaTh IOCTPOCHHbIE MOJEIU C MCIOJIb30BAaHUEM arlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3y/IbTaT

YMeHue onepupoBath NOHATUSAMU: cpefHee apuMeTHuYecKoe, MeIuaHa,
HauboJIbIlIee M HAaUMEHbIIIee 3HAUCHUS, pa3Max, TUCTIEPCHSs], CTAaHapTHOE
OTKJIOHEHUE YUCIOBOTO Ha0Opa; yMeHUE M3BIIEKaTh, HHTEPIPETUPOBATH
uH(bOpMAaIIMIO, PECTABICHHYIO B TA0IUIAX, HA qUarpaMmax, rpadukax,
OTPAXKAIOILYIO CBOMCTBA peabHbIX MPOLIECCOB U SIBICHUI; PEICTABIATD
UHGOPMAIIMI0O C TIOMOIIBIO TabNWIl H JAMarpaMM; HCCIEO0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM 4YHCIIe C MPUMEHEHHEeM TpadUuvecKux
METOJIOB U DJIEKTPOHHBIX CPEACTB; TpaUueCKH UCCIeA0BATh COBMECTHBIE
HaOMIOJIEHUsT C TIOMOIIBIO JWarpaMM pacCeUBaHUA W JIHHEWHOM

perpeccuun




YMeHue OnepupoBaTh IOHATHUSAMM: CIy4alHBI ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIYyYAHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HUCHOJb30BAHUEM TIpaUUeCKUX METOJIOB; MPUMEHSTH
(GopMyNBI CIOXKEHHUSI U YMHOXXEHHS BEPOSITHOCTEH, (OPMYIy IOIHOMN
BEpOSATHOCTH, hopMmyiy bepHymmm, komOuHaTOpHBIE (PAKTHI U HOPMYITHI;
OLICHUBAaTh BEPOSITHOCTH PEAJIBHBIX COOBITUH; YMEHHE OIEpPUPOBAThH
HNOHSATUSIMU: CllydallHasi BEJIWYMHA, paCIpEesieHue BEpPOSTHOCTEM,
MaTeMaTHYeCKOe OXUAAHUE, AUCIEPCHUs] U CTaHJAPTHOE OTKIOHEHHE
CllydallHOM BENMYMHBI, (YHKUMU paclpelesieHuss U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTeJIbHOIO M HOPMAJIBHOTO PACIPEICIICHUI;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pACHpEleNeHUN Juis
pelIeHns 3a/la4; 3HAKOMCTBO C MOHSTHUSMM: 3aKOH OOJBIINX YHCET,
METO/Ibl BBIOOPOYHBIX HCCIEAOBAHMM;, YMEHUE MPUBOAUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIUX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATH MOHATUSIMU: COUETaHHE, IEPECTaHOBKA,
YUCJIO COYETAaHWH, YUCIO TIEPECTaHOBOK; OmHOM HbIOTOHA, yMeHme
MPUMEHATh KOMOMHATOPHBIE (DAKThI U pacCyKICHUS Ul PELICHUs 334,
OILICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOTYYCHHBIN PEe3yabTaT

YMenue omnepupoBaTh MOHATUSAMM: TOYKa, MpsMasi, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4y, BeIMYMHA Yyria, IUIOCKUN yrodi,
NBYTPaHHBIA Yroj, TPEXTPaHHBIM yYroy, CKPelIMBAIOLIUECs MpsSMBIE,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSAMBIX U TJIOCKOCTEH, yrou
MEXAY MPSMBIMH, YroJl MEXIy NPSAMOW M IUIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE MEXKITY
OPSIMBIMHU, PACCTOSIHIE MEXKY MIIOCKOCTSMU; YMEHUE UCIIOJIb30BATh MIPH
pellieHnn 3a7ad u3ydyeHHble (aKThl U TEOPEMBbI TUIAHUMETPHUH;, YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C TOMOIIbI T€OMETPUYECKUX TMOHATUH U

BCJIMYHMH, pCIIaTh CBA3aHHBIC C HUMHW MMPAKTUYCCKUC 3adauU

10

YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUTYPBI, 00BEM (UTypHI,
MHOTOT'pPaHHMK, MPaBUIIbHBI MHOTOTPAHHUK, CEYEHHUE MHOTOI'paHHHKA,
KyO, mapamienenunes], Npu3Ma, OUpamuaa, ¢urypa u HOBEPXHOCTb
BpallleHMs, LIMHAP, KOHYyC, wap, cdepa, miom@ns chepsl, MIOaIb
MOBEPXHOCTU TNHUPAMU[BI, MPHU3MBI, KOHYCa, IMIUHApa, 00bEM Kyoa,

OpsAMOYT'OJIbHOTO IMapajuiejiCnuIcaa, mupamMuabl, MIPHU3MbI, HUIWHIpPA,




KOHYCa, Il1apa, pa3BEPTKA IOBEPXHOCTH, CEUYECHMs KOHYCAa M LIWJIMHJIPA,
NapajuleJIbHbIE OCH WIM OCHOBAHHUIO, CEYEHHUE IIapa, IUIOCKOCTD,
Kacaromasicsi cepbl, HWIMHIApPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpaLICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOLIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPHUYECKHX (PHUTYpP, CAMOCTOSTEIHHO
(GhopMynTHpOBaTh ONpPEIETCHHS N3y4aeMbIX (HUTyp, BBIIBUTaTh TUIOTE3bI
O CBOMCTBax W MpHU3HAKaX r€OMETPUYECKUX (PUryp, 000CHOBHIBATH HIIH
ONpoBepraTh MUX; YMEHHE MPOBOAMUTH Kiaccupukauuo ¢GUryp Imo
pa3IMYHBIM TMpPU3HAKAM, BBINOJHATE HEOOXOAMMBIE JONOJHUTEIbHbIE

MOCTPOCHUS
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VYMenne OIICpHUPOBATh TMOHATHUAMMU: ABWKCHUC B  IPOCTPAHCTBE,
MapajuIeNIbHBIN TIEPEHOC, CAMMETPHUS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TMOAOOHUS, MOJ0OHBIE (UIyphl; YMEHHE
pacrno3HaBaTh paBHblE€ U MOJOOHBIE (UTYpHI, B TOM YHUCIE B MPUPOJIE,
HUCKYCCTBEC, ApPXUTCKTYPEC, HCIIOJb30BAaTh TI'€COMCTPHYCCKHUEC OTHOLICHUA
MIPH PELIEHUH 3a]]a4; HAXOJUTh T€OMETPUUECKHE BETUUUHBI (JIJIMHA, YTO1,
TJI0Ta b, 00BEM) TIPH PELICHUHU 33/1a4 U3 IPYruX YUYCOHBIX MPEIMETOB H
W3 peaJlbHOM >KU3HU; YMEHHUE BBIUUCISATH F€OMETPUUYECKUE BETMUYUHBI
(nmvHa, yroJ, miomanak, 00bEM, MUIONIAAh TMOBEPXHOCTH), HCIIOIB3YS
M3Y4YEeHHbIE (OpPMYJIbl U METOJbI, B TOM YHCIIE: IJIOUa/lb MOBEPXHOCTH
nUpaMubl, TPU3MBL, KOHYyCa, HWIMHIpA, TUIOMmaab chepsl; 00bEM Kyoa,
IPSAMOYTOJbHOTO TapajUieNienuea, MUPaMUbl, MPU3MbL, IWIXHADPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB MOI00HBIX (PUTYP
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VYmenune OIICPHUPOBATH MMOHATHAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHUCIIO, PA3JI0KCHHUC BCKTOpPa IIO 633H0y,
CKaJILIpHOC IIPOU3BCACHHUE, BCKTOPHOC IPOU3BCACHUC, YIOJl MCKAY
BCKTOpaMU; YMCHUC HUCIIOJIb30BATb BeKTopHHﬁ nu KOOp)IHH&THLIfI MCTOJ
I PpeIICHUA TCOMECTPHUYCCKUX 3aJad W 3aJlad JpYrux y‘IC6HLIX

mpeaAMCcTOB
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YMmenue BLI6I/IpaTB NOAXOAAIIMI METOHd A peUiCHud 3aaavu;
INIOHUMAHHUEC 3HAUYUMOCTH MATCMATUKKU B H3YUCHUU IIPUPOJHBIX U
O6IJ.I€CTBCHHLIX nmponeccos " HBHCHHﬁ; YMCHHUE  PACIIO3HABATb

MIPpOSABJIICHUC 3dKOHOB MATEMATUKKU B HCKYCCTBC, YMCHHC IIPUBOIAUTH




IIpUMEpPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCHMCKOM U  MHMPOBOM

MAaTeMaTU4ECKOU HAYKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypaneuble u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
12 Pammonanbupie  umcna. OOBIKHOBEHHBIE W JECATUYHBIE JAPOOH, TPOLIEHTEHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypalibHOU cTeneHu. JlelicTBUs ¢ apupMeTHIECKUMHU
' KOPHSIMH HATYpaITbHOU CTETICHH
14 CreneHp ¢ muenbIM mokazarteneM. CTerneHb C palMOHAIBHBIM ITOKa3aTeNeM.
. CBolicTBa CTEIEHU
15 CuHyc, KOCHHYC M TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlefictButenbHpie YHCTa. ApuUPMETHYECKHE OIepaluud ¢ JIeUCTBUTEIHHBIMU
1.7 yucnamMu. [lpuOnmx€HHble BBIYMCICHMS, IpaBWiIa OKPYIJIEHUS, NPUKHAKA H
OIICHKA Pe3yJIbTaTa BbIUMCICHHI
1.8 IIpeoGpa3oBanue BLIPAKEHHI
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpUroHOMETPUUECKUE YPABHEHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKHe YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbIe U TorapupMUIecKie HEPaBEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cuCTeMbl JMHEHHBIX ypaBHEeHUH. OnpeenuTeb MaTPHIIbI
3 ®yukuuy 1 rpahuKu




Oynknus, cmocoOwl 3amanus Gynkiuu. ['paduk Gyaknuu. B3anmaO oOpaTHBIE

3 ¢bynkuuu. Yérneie n Heuétnele Gynkuuu. [lepuoanueckue GyHKIIHA
OO6nacte ompenesneHUs] W MHOXKECTBO 3HaueHWH ¢ynkumu. Hymm dyHkumu.
39 [IpoMexxyTkn  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIWH.
' MakcuMymbl 1 MHUHHMYMBI (QyHKIHH. Hambosblnee W HaumMeHbIIee 3HAUYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennas GyHKIHUS C HaTypalbHBIM M LENbIM MokazateneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnToTel rpagukoB ¢yHkuuil. CBoiicTBa (QYHKUHUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrueckas 1 reomeTpudeckas mporpeccun. DopmMyna CII0KHBIX TPOIICHTOB
4 Havasa MaTeMaTH9IecKoro aHaam3a
4.1 [IpousBonnas ¢pynkuun. [IporsBoaHbIe 31eMEHTAPHBIX (YHKIIHMA
[IpuMeHeHre TPOM3BOJHONM K HCCICNIOBaHHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HaMMEHbIIEro 3HaueHUs! GYyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Diisiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHS
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

e JI. C. Aranacsn, B. ®@. byry3os, C. b. Kagomues u ap. «['eomerpus. 10—11 knaccsl.

ba3oBblii 1 yrinyOiaEHHBINA YPOBHU.

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA
e Caaksn C. M., byry3os B. ®@. «I'eomerpus. 10—11 knaccsl. [loypounsie
pazpaboTKm».
e B. A Cmupnos, 1. M. CmupHoBa. «I'eomeTpusi. bazoBsliil 1 yriiyonéHHbINA ypOBHU.
10-11 xmaccey».

(] HH}I&KTH‘IGCKI/IG MaTcpuraibl

HUDPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
HUHTEPHET

e bubmmoreka [IOK

e POII

e Uudoypox

e Pemy EI'D



