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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yue6HOTO Kypca «I'eomeTpus» 6a30Boro ypoBHs s ooydarommuxcst 10 —11
KJlaccoB paspaboTaHa Ha ocHOBe @DenepajibHOTO TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO CTaHIapTa
cpeqHero oOmero oopazoBaHMs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUM, NMPeIbABISIEMbBIX K
MaTeMaTH4IeCKOMy OOpa30BaHUIO, W TPAAUIUI POCCHIICKOTO oOpa3oBaHms. Peanmzanusi mporpaMmsl
o0ecrieynBaeT OBJAJCHUE KIIIOUEBBIMU KOMIETCHIIUSAMHU, COCTABIIAIOIIMMU OCHOBY 11 CAMOPA3BUTHS U
HETPEPHIBHOTO 00pa3oBaHMs, IEIOCTHOCTh OOIIEKYIbTYPHOTO, JHUYHOCTHOTO M TI03HABATEILHOTO
pa3BUTHUS JTUYHOCTH O0YUaIOIIUXCSL.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca T€OMETPUH Ha YPOBHE CPEIHETO OOIIero oopa3oBaHusi 00yCIOBIEHA
MPAKTUUECKONH 3HAYUMOCTBIO METAINPEIMETHBIX U MPEIMETHBIX Pe3yJbTaTOB OOyYeHHUS T'€OMETPHUH B
HANpaBICHUH  JUYHOCTHOIO  pa3BUTUS  oOydarommxcs,  (popMmupoBaHus  (QyHKIIMOHAIBHON
MaTEeMaTHYECKONH I'PaMOTHOCTH, M3y4€HHUS IPYIHX y4eOHBIX AUCHMIUIMH. Pa3zButue y oOyuaromuxcs
MPAaBUIBHBIX TMPEACTABICHUH O CYIIHOCTH M TPOUCXOXKACHUM TeOMETPUYECKHX abCcTpakiui,
COOTHOULICHUHU PEaJIbHOTO M MIEAJIbHOI0, XapaKTepe OTPAKECHMsI MAaTEeMATHYECKOW HAyKOW SIBIICHMM U
IIPOLIECCOB PEAIbHOTO MHUpPA, MECT€ TIEeOMETpPUHM B CHCTEME HAayK M pOJIM MaTeMaTHYeCKOIo
MOJICTUPOBAHUSl B HAYYHOM IIO3HAHMM M B IMPAKTHUKE CHOCOOCTBYeT (HOPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUSI YUYaIIMXCs, a TaKKe KAaueCTB MBIIUICHUS, HEOOXOAMMBIX [UJIsl ajanTalidd B
COBPEMEHHOM O0IIEeCTBE.

['eomeTpust ABIsIETCA OAHUM M3 0A30BBIX NMPEAMETOB HA YPOBHE CPEAHET0 O0IIero oopa3oBaHus,
Tak Kak oOecrneumBacT BO3MOKHOCTh WM3y4YeHHS KaK JUCIHHUIUIMH  €CTECTBEHHO-HAyYHOMH
HAIPaBIEHHOCTH, TaK ¥ TYMaHUTapHOM.

Jloruueckoe MbIIUICHHE, (HOPMUPYEMOE NPU H3YYCHHH OOYYAIOIIUMHCS MOHSATHWHBIX OCHOB
TE€OMETPUH U TIOCTPOCHHUH TETIOUKH JIOTHUECKUX YTBEPIKIACHUH B XOJI€ PEIICHUS] T€OMETPUIECKHX 3a/1a4,
YMEHHE BBIIBUTaTh U ONpPOBEpPraTh TUMOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCS MPH PEIICHUH 3a/1ad
€CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH U3 Kypca (PHU3HKH.

YMeHne OpUEeHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX O0IaCTAX
JeSTENbHOCTH uenoBeka. OpueHTanusi 4ejoBeKa BO BPEMEHHM M NPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €r0 COIUAIBHOTO OBITHSA, (hopMa OTpakeHUS OKPYKAIOMIETO MHUpA, YCIOBHE YCHEITHOTO
MO3HAHUS M AaKTHUBHOIO MpeoOpa3oBaHMs NeHCTBUTENbHOCTH. OmnepupoBaHHE MPOCTPAHCTBEHHBIMU
oOpa3amMu OOBEAMHSET pa3Hble BUAbI Y4eOHOW M TPYAOBOHM NEATEIBHOCTH, SBISETCS OJHUM U3
npoeCCHOHATFHO BaXXHBIX Ka4yeCcTB, MOJTOMY aKTyalibHa 3a7ada (OPMHUPOBAHUSA Yy OOYYArOIIUXCS
MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTH OOpPa3HOrO MBIIIJIEHUS — CYIIECTBEHHOTO
KOMITOHEHTA B MIOATOTOBKE K MPAKTUUECKOM JEATETBHOCTH 110 MHOTUM HaIlPaBJICHUSM.

Llens ocBoeHus mporpaMMbl ydeOHOTO Kypca «l'eoMerpus» Ha 0a30BOM ypoBHE OOyUCHHS —
o011eo0pa3oBaTenbHOE M O0MICKYIBTYPHOE Pa3BUTHE O0yUYAIONINXCS Yepe3 00ecreueHne BO3MOKHOCTH
npuoOpeTeHus] W HCIOJNB30BAaHHUS CHCTEMAaTHYECKMX TEOMETPUYECKHX 3HAaHWH W JIEHCTBHH,
crerupUIHbIX TEOMETPUH, BO3MOXXHOCTH YCIIEUTHOTO MPOIOJKEHHS 00pa30BaHUs MO CHEIUATBHOCTSIM,
HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAaHUEM T€OMETPHH.

[lporpamMa mo reomerpun Ha 0a30BOM ypOBHE TNpeAHA3HAYCHA IS OOYYaIOIIUXCS CpeaHen
IIKOJIBI, HE MCTIBITHIBABIINX 3HAYUTENbHBIX 3aTPYJHEHUI HA YPOBHE OCHOBHOTO 00IIET0 0O0pa3oBaHUS.
Takum oOpa3om, obydaromuecs: Ha 6a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIHE MAaTEMaTHIECKUE YMECHUS,
CBSI3aHHBIE CO CTICIU(UKON TEOMETPUU U HEOOXOAMMBIC /IS )KM3HU B COBpEMEHHOM obOtmiecTBe. Kpome
3TOr0, OHU UMEIOT BO3MOXKHOCTh M3YYHUTh T€OMETPHUIO OoJiee TITy00KO, €Clid B aTbHEHUIIIEM BOSHUKHET
HE00XOIMMOCTh B T€OMETPUYECKHX 3HAHUAX B MPO(PECCHOHAIBHON AEATEIbHOCTH.

JocTrxeHne eI OCBOSHHs MPOorpaMMbl 00ECIIEUNBAETCS PEIICHUEM COOTBETCTBYIOLIMX 3a]1ad.
[TpuopureTHpiMu 3amadamMu OCBOeHHS Kypca «['eomerpum» Ha 6a3zoBoMm ypoBHe B 10—11 kmaccax
SIBIISTIOTCSL:



e (opmupoBaHUE NMPEACTABIECHUS O T€OMETPUU KaK YAaCTH MUPOBOM KYJIBTYpbl U OCO3HaHHE €&
B3aMMOCBS3HU C OKPYXaIOLIUM MUPOM,;

e (opmupoBaHue Npe/CTaBICHHS O MHOTOIPAaHHUKAX W TeJaX BpaALIeHHs] KaK O Ba)KHEHIINX
MaTEMaTHYECKUX MOJENSX, [O3BOJISIONIMX ONUCHIBAaTh W M3Yy4aTb pas3HbIE SBICHUS
OKpY’KalOIIEero MUpa;

e (opMHUpOBaHME YMEHHs paclo3HaBaTh Ha YepTeXax, MOJAEIIX U B pealbHOM MHpe
MHOTOTPAaHHUKU U TeJa BPALLECHUS;

® OBJAJICHHE METOJIaMH pEIIeHUs 3a/a4 Ha IMOCTPOEHUS Ha N300pa’keHHUSIX MPOCTPAHCTBEHHBIX
buryp;

e (dopMHUpOBaHME YMEHHUS OINEPUPOBATH OCHOBHBIMU MOHATHSMH O MHOTOIpaHHMKAaxX M TeJax
BpAllleHUs U UX OCHOBHBIMH CBOWCTBaMU;

® OBJQJCHHE QITOPUTMAaMHU pEUICHUS OCHOBHBIX THUIIOB 3aay; (OpMUPOBAHHE YMEHHUS
MIPOBOAMTH HECIJIOKHBIE JJOKA3aTEJIbHbIE PACCY)KIEHUSI B XOJ€ PEIIECHUS CTEPEOMETPUUECKUX
3aJa4 ¥ 3a/1a4 ¢ IPAaKTUYECKUM COZICpPIKaHUEM;

® Da3BUTHE WHTEIUICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEW OOYdYarOIIMXCsl, TTO3HABATEILHON
aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHHUM, KpUTUYHOCTH MBILICHUS;

e (QopmupoBanue (QYHKIHMOHAIBHONM TPAMOTHOCTH, pPEJIEBAHTHON TIE€OMETpUHU: YMEHUE
pacro3HaBaTh MPOSIBIEHUS T€OMETPHUUECKUX IMOHATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEabHBIX KU3HEHHBIX CUTYAlUsAX U PU U3YUYEHUU APYTUX YUEOHBIX IPEIMETOB, IPOSIBICHUS
3aBUCUMOCTEHl U 3aKOHOMEpPHOCTEH, (POPMYyIUpPOBATh UX HA SI3bIKE N€OMETPUU MU CO3/1aBaTh
rE€OMETPUYECKHE MOJENH, NPUMEHATh OCBOCHHBIM I'€OMETPUUYECKHMH ammapaT Uil pelleHUs
IIPAKTUKO-OPUEHTUPOBAHHBIX  3aJlad, MHTEPIPETUPOBATh M  OLIEHUBAThb  IOJIyYECHHBIE
pe3yibTaThl.

OTnuunTeNIbHOW O0COOEHHOCTBIO MPOrPaMMBbl SIBISETCS BKIIOUEHHE B KypC CTEpPEOMETpPUU B
Hayajie ero M3Yy4eHHs 3ajlay, pellaeMbIX Ha YPOBHE HMHTYHUTHUBHOIO MO3HAHUS, U OINpEAeNIEHHBIM
o0pa3oM opraHM3oBaHHas paboTa HaJ HHUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U
IIPOCTPAHCTBEHHOT'O MBIIIJIEHUS, CTUMYIUPYET MIPOTEKAHUE MHTYUTHBHBIX IIPOLIECCOB, MOTUBUPYET K
JlaJbHENIIEMY U3YUYEHHUIO MPEIMETA.

[Tpeanourenue oTaAETCS HATIAAHO-KOHCTPYKTUBHOMY METOY O0YUEHUs, TO €CTh TEOPETUUECKHE
3HaHMSI UMEIOT B CBOEHW OCHOBE YYBCTBEHHOCThb MPEIMETHO-IIPAKTHUUECKON NesATeNbHOCTH. Pa3zButne
IPOCTPAHCTBEHHBIX MPEACTABICHUN y yJallluXcs B Kypce CTEpEOMETPUH MTPOBOJIUTCS 3a CUET pELICHUs
3ajlad Ha CO3[]aHMe MPOCTPAHCTBEHHBIX OOpa30B M 3aJauy Ha OINEPUPOBAHHME MPOCTPAHCTBEHHBIMU
obpazamu. Co3naHue obpas3a MPOBOAMUTCS C ONOPOM Ha HATJSIHOCTb, a ONEPUPOBAHUE OOpa3oM — B
YCIIOBUSAX OTBJICYEHHUS OT HAIJISIIHOCTH, MBICIEHHOTO U3MEHEHUsI €r0 UCXOJIHOTO COEPKAHUS.

OcHoBHbIE cozepkaTenbHble TMHUM Kypca «I'eomerpun» B 10—11 xiaccax: «MHOrorpaHHUKNY,
«[IpssMBble M IUIOCKOCTM B MpPOCTpaHCTBe», «Tena BpameHus», «BeKTOppl M KOOpIHWHATHI B
IpocTpancTBe». @OpMHUPOBaHUE JTOTMUECKUX YMEHHUM PACIIPEAEIIAETCS HE TOIBKO M0 COAECPKATEIBHBIM
JUHUSIM, HO | 10 TO/IaM OOYYeHHUs Ha YPOBHE CPEAHET0 001Iero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yJbTaTaM OCBOCHHUS paboueit
IporpaMMbl, paclpelel€HHbIM O TofaM OOydYeHHs, CTPYKTYPUPOBAHO TakuUM oOOpa3oM, YTOOBI
OBJIaJICHUE TEOMETPUUYECKMMM MOHATUSAMHU M HaBBIKAMHU OCYIIECTBISJIOCH IIOCIEA0BAaTENbHO H
HOCTYNATENbHO, C COOJIIOJICHUEM MPUHIMIA IPEEMCTBEHHOCTH, YTOObl HOBBIE 3HAHMs BKIIOYAIUCH B
O0IIyI0 CHCTEMY I'€OMETPUYECKUX MPEICTABICHUI 00YyYaloOIMXCsl, paciiupsst U yriyosss e€, o0pasys
MIPOYHbIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoautcs 2 yaca B Henento B 10 kiacce u 1 yac B Heaemo B 11 kitacce,
BCEro 3a JBa roja ooyuenus - 102 ydeOHBIX yaca.



COJAEPKAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ MJI0CKOCTH B MPOCTPAHCTBE

OcHOBHbIE TIOHATHSA CTEpeoMeTpuH. Touka, mpsiMasi, IIIOCKOCTh, MpocTpaHcTBO. [loHsTHe 06
AKCMOMAaTHYE€CKOM MOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUU U CJIECICTBUS U3 HUX.

B3anmHOe pacrmonoxkeHue TMPsSIMBIX B TPOCTPAHCTBE: TMEpECeKarouIuecs, MapauiebHble |
CKpeluBaromuecs npsmMele. [lapannenbHOCTh NPSIMBIX U MIIOCKOCTEH B MPOCTPAHCTBE: MapalljiesibHbIC
MpsIMbIE B MPOCTPAHCTBE; MAPALICTLHOCTh TPEX MPSAMBIX; MAPALIECILHOCTh MPSIMON U IIOCKOCTHU. YTJIBI
C COHAIpaBJICHHBIMH CTOPOHAMM; YIroJl MEXAy IMpsSMBIMU B MpocTpaHcTBe. llapamnensHOCTh
IUIOCKOCTEH: TmapajUielbHble IUIOCKOCTH; CBOMCTBAa MapajieNbHBIX IIockocTeil. [Ipocreiimue
MPOCTPAHCTBEHHBIC (PUTYPHI HA TUIOCKOCTH: TETPAdIP, KyO, MapaljIeIICIIUIIE/; ITOCTPOCHUE CCUCHUM.

[lepneHANKYISIPHOCTh MPSAMON M IUIOCKOCTH: MEPHEHIAUKYISIPHBIE NpPSIMblE B MPOCTPAHCTBE,
MpsIMbIE MapajulelibHbIE U NMEPIEHAUKYISIPHbIE K TUIOCKOCTH, MPU3HAK MEPHIEHAUKYISIPHOCTUA IPSIMOM U
MJIOCKOCTH, T€OpeMa O MPSIMOM TMEPHEHAUKYISIPHON TUIOCKOCTU. YTIBI B MPOCTPAHCTBE: YroJ MEXKIY
NpsIMOM U IUIOCKOCTBIO; JIBYIPAaHHBIM YIoJl, JIMHEWHBIA Yroj JIBYrpaHHoro yria. [lepneHaukymnsp u
HAKJIOHHBIE: PAaCcCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHME OT MPSIMOM /10 IUIOCKOCTH, MPOEKIUs
burypsl Ha IIOCKOCTh. llepneHANKYISIpPHOCTh IJIOCKOCTEH: MpHU3HAK MEPHEHANKYISIPHOCTH JBYX
mrockocreil. Teopema o TpEX NMEpIEeHIUKYIISIpax.

MHororpaHHuKHu

IloHsiTHE MHOrOTpaHHHMKA, OCHOBHBIE 3JEMEHTHl MHOIOTPAaHHUKA, BBINYKJIBIE M HEBBIIYKJIbIE
MHOTOTpaHHUKH; pa3BEpTKa MHororpaHHuka. [lpu3ama: nN-yronbHas npu3Ma; TpaHU U OCHOBAHUS
MPU3MBI; MpsAMas U HAKJIOHHAs MPU3MbI; OOKOBasi W IMOJHAs MOBEPXHOCTh mpu3Mebl. [lapannenenunes,
NPSIMOYTOJIBHBIM Iapajulesienune]; U ero cBoicTBa. [lupammpa: N-yrospHas nupamuia, I'paHd H
OCHOBaHWE THUPAMUIbI, OOKOBass M TONHAS MOBEPXHOCTh NHUPAMUIBI, TpaBWIbHAS U yCEUEHHAS
nupamMuga. DJIeMEHTbl MPU3Mbl U mupaMuibl. [IpaBuUIbHBIE MHOTOTPAaHHUKH: TOHSTHE MPABHIBHOTO
MHOTOIpaHHUKa; IPaBUJIbHAS MPU3Ma U MPaBUIIbHAS MUPAMU/A; PAaBUIIbHASL TPEYTOJIbHASI TUpaMUIa U
MPaBUIBHBIA TeTpadip; Ky0. [Ipencrapnenue o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTAdJIp, JOACKAdIp U
ukocadap. CeyeHuss Ipu3Mbl U MUPAMUIBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, HNPSIMOM, MIOCKOCTH. DJIEMEHTbI
CHMMETpHUH B MUPAMUJIAX, MMapauIeNICIUIe1aX, MPAaBHUIbHBIX MHOTOTPAHHUKAX.

Breruucienue 5J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriel. [lmomaas OOKOBOM
MOBEPXHOCTU M TOJHOW MOBEPXHOCTH MPSMOM MPHU3MBI, IIIOIIAAL OCHOBAaHMIA, TeopemMa O OOKOBOI
MOBEPXHOCTU MpsMOM mpu3Mbl. Ilmomans OOKOBOM MNOBEPXHOCTM M IOBEPXHOCTH IPaBUIIBHOMN
MUPaMUJIBI, TEOpeMa O IUIOMaau yced€éHHOM mnupamuibl. [lonstue o6 o6bEme. OOBEM NMUpaMUIBbI,
MPU3MBL.

[TonoGubIe Tema B mpoctpancTBe. COOTHOIICHUSI MEXKIY TUIOMIAASMHU IMOBEPXHOCTEH, 00BEMaMu
MOTOOHBIX Te.

11 KUIIACC

Tesia BpameHus

[unuHapuyeckass  MOBEPXHOCTb,  OOpasylolue  IMJIMHAPHYECKOM  MOBEPXHOCTH,  OCh
WIMHIPUYECKON MOoBepXHOCTH. L{unuuap: ocHOBaHUS M OOKOBasi MOBEPXHOCTh, 00Opa3yolas U OCh;
TUIOMIA/1b OOKOBOH U MOJHOM MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yonue KOHUYECKONH MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOH
noBepxHocTu. KoHyc: ocHOBaHMe W BeplimHa, 00pa3yromas M OCh; IUIONIAJAb OOKOBOW M TOJHOW
MOBEPXHOCTHU. Y CeUEHHBIN KOHYC: 00pa3yIolIye U BEICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTh.



Chepa u 1wmap: HeHTp, paauyc, JIWaMeTp; IUIOMIAAb IOBEpPXHOCTU cdeprl. Bzanmuoe
pacrosiokeHue chepbl U INIOCKOCTH; KacaTeslbHasl IIIOCKOCTb K cepe; Iomaiab chepsl.

N306paskeHue Te BpalieHus: Ha II0CKOCTU. Pa3BépTKa LUIMHIpa U KOHYCA.

KomOuHanmu Ten BpalleHUS U MHOTOTPAHHUKOB. MHOIOIpaHHHUK, ONHCAaHHBIM OKOJO c(epbl;
cdepa, BIMcaHHasi B MHOTOTPaHHUK, UM TEJIO BPAIIEHUS.

[Tonarue 06 o6béMe. OcHOBHBIE cBOCTBA 00BEMOB Tell. Teopema 00 00BEME MPSIMOYTOJIBLHOTO
napajJiesienunesa u cineacTsus u3 He€. O0bEM nUIMHIpa, KoHyca. O0BEM 1apa U miomaas chepsl.

[Togo6Hble Tenma B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY IUIOIIAASIMH MTOBEPXHOCTEH, 00BEMaMu
MOJOOHBIX TEI.

Cevenus mwinHApa (IapavieIbHO U NEPHEHIUKYISIPHO OCH), CEUeHHsl KOHyca (mapajuiesbHOe
OCHOBAHUIO U IPOXOSAIIEE Yepe3 BEPIIMHY ), CEUEHHUS LIapa.

BekTopb! M KOOPANHATHI B IPOCTPAHCTBE

Bekrtop Ha 1uiockocT M B mpocTpaHcTBe. CIIOKEHME M BBIYUTAHME BEKTOPOB. YMHOMKEHUE
BEKTOpa Ha 4ucio. PasmoxkeHnue BekTopa 1O TpEM HEKOMIUIAHApHBIM BekTopaM. IIpasumio
napauienenunena. Pemienue 3amad, CBA3aHHBIX C IPUMEHEHHWEM IIpaBUJ JIEWCTBUM C BEKTOPAMM.
[IpstmoyronbHast cuctema KoopauHaT B npoctpaHcTBe. Koopaunatsl BekTopa. IIpocreiimue 3agaun B
KOOpAMHATaxX. YTon Mexay Bekropamu. CkajaspHOe NpOU3BEAECHHE BEKTOPOB. BbruncieHue yrios
MEXIY NPAMBIMH U IIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIM METOJ IPHU PEUICHHH I€OMETPUYECKHX
3az1ad4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHMSI IPOrpaMMbl yueOHoro npeamera «MaTemaTukay XapakKTepu3yroTCs:

I'paxxaanckoe BocnuTaHue:

c(hOpPMUPOBAHHOCTHIO TPAKIAHCKON MO3HUIIMKA 00YYAIOMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO WIEHA
pPOCCHIACKOTO OO0ITeCTBa, MPEICTABICHHEM O MaTEeMAaTHYECKHX OCHOBAaX (DYHKIIMOHHUPOBAHUS PA3THIHBIX
CTPYKTYp, SIBICHUH, TpPOLEAYp TpaKAaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI U TMp.), YMEHHEM
B3aHMOI[eI>'ICTBOBaTL C COOMAJIbHBIMH MHCTUTYTAMU B COOTBETCTBUU C UX (1)YHKIII/I$IMI/I 1 HA3HAYCHUCM.

IlaTpuoTHYeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPaXKTaHCKON MICHTHYHOCTH, YBXKEHHUS K TIPOIIIOMY U HACTOSIIEMY
pOCCHfICKOfI MaT€éMaTHuKU, LOEHHOCTHBIM OTHOIICHUEM K JOCTHXXCHUAM pOCCPIfICKHX MaTEeMaTUKOB H
POCCHIICKOM MaTEMAaTHYE€CKOM IIKOJIbI, K UCIIOJIb30BAHUIO ITUX JOCTH)KEHUW B APYTMX HayKaX, TEXHOJOTHSX,
chepax SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT0 BOCTIMTAHUS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH PpOCCHUICKOr0 Hapona; CcGOPMUPOBAHHOCTBIO HPABCTBEHHOTO
CO3HAaHUA, STHYCCKOI'O0 IOBCACHUSA, CBA3AHHOI'O C IIPAKTHUYCCKUM MIPHUMCHCHUCM I[OCTI/I)KGHI/Iﬁ HAaYKH U
JEeSATENBHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOCHHUE YCTOMUMBOTO OYAYIIEro.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETHYECKUM OTHOIIECHUEM K MUY, BKIFOUasl 3CTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH, 00OBEKTOB,
3a/a4y, pEHIeHUH, pacCyXIEHUM; BOCHPUUMYHMBOCTBIO K MaTeMAaTHUYECKUM acleKTaM pa3jNYHbIX BHJOB
HCKYyCCTBa.

du3nyecKoe BOCIUTAHME:

c(OpMUPOBAHHOCTHIO YMEHMSI TNPUMEHATH MaTeMaTHYeCKHe 3HAHUS B MHTEpecax 3/I0pOBOrO U
Oe3omacHoro oOpa3a >KHM3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3[0pOBBIO (3M0pOBOE MHUTAHUE,
cOamaHCUPOBAaHHBI PEXUM 3aHATHH W OTABIXA, peryisipHas (u3ndecKkas aKTUBHOCTH); (DU3MYECKOTO
COBEPUICHCTBOBAHHUSA, TIPU 3aHITHUSIX CLIOPTUBHO-030POBUTEIHLHON ACSITEIbHOCTHIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHEM IIEHHOCTH TpPYAOIIOOMs; WHTEPECOM K pa3iIHYHbIM cdepam
npodeccuoHaNbHON NeATeTbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW W €€ MPUIIOKEHUSIMH, YMEHUEM COBEpIIATh
OCO3HAHHBIN BRIOOp Oyaymeit mpodeccuu u peann3oBbIBaTh COOCTBEHHBIC )KMU3HEHHBIE TUIAHBI; TOTOBHOCTRIO U
CITOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUI0O W CaMOOOpa30BaHWIO HA TMPOTSIKCHWH BCEH JKU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEUICHUH MPAKTUYECKUX 33/1a4 MaTEeMaTUYECKOU HAIIPaBIEHHOCTH.

JK0JI0rHYeCKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO JKOJOTHYECKOW KYJIbTYphl, MOHUMAHHEM BIHMSHHUS COIHAIbHO-3KOHOMHYECKHUX
MPOLIECCOB HA COCTOSHUE TMPUPOAHOM M COIMAIBHON Cpeibl, OCO3HAaHHEM TJI00ATBHOTO XapakTepa
9KOJIOTHYECKHUX MpoOJieM; OpUEeHTallMeil Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HaHUM JJis pellleHus 3aaad B
00JacTH OKpY>Karoleil cpeapl, IMIAHHUPOBAHMS TOCTYNKOB M OIEHKH HMX BO3MOXHBIX TOCIEICTBUN IS
OKpYKaroIle CpeBbI.

[leHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHON MPAKTHKH, MOHMMAaHUEM MaTeMaTHYECKON HAayKd KakK c(epbl 4eIOBEUYECKOW NesATEIbHOCTH,
9TamoB €€ pa3BUTHS U 3HAYUMOCTU Ui Pa3BUTHS IUBWIM3AIMH, OBIAJACHHEM S3BIKOM MAaTeMaTUKU H
MaTeMaTH4eCKOW KYJIbTYpOH KaK CPEICTBOM IO3HAHUS MHpPA; TOTOBHOCTHIO OCYIIECTBIATH MPOCKTHYIO H
HCCICA0BATCIILCKYIO ACATCIIBHOCTD HHANBUAYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI



MeranpeameTHble  pe3yibTaTbl  OCBOEHUS IporpaMMbl  yuyeOHOro mpeamera «MareMaTuka»

XapaKTepU3YIOTCS  OBNAJCHHUEM YHUBEPCAIbHBIMH HO3ZHAGAMENbHBIMU  OCUCMBUAMY, VHUBEPCATIbHbIMU
KOMMYHUKAMUBHBIMU OCUICMBUAMU, YHUBEPCATbHIMU Pe2YIAMUBHBIMU OeUCMBUAMU.

1) Yuueepcanvnvie nosnasamenwvnsie oeticmaus, obecneuusaiom Gopmuposanue 6a308blx KOCHUMUBHBIX
npoyeccog 00yuarwuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYICAIUWe20 Mupa; npuMeHeHue J102UYecKUx,
uccne008amenbCKux onepayuil, ymeHuil pabomamao ¢ uHgopmayueti).

ba3oBble Jiornyeckue aeiicTBUs:

BBIABIISITh M XapaKTepU30BaTh CYIIECTBCHHbIC NPU3HAKA MATEeMAaTHYECKUX OOBEKTOB, IOHSATHIA,
OTHOLICHUHA MEXJy MOHATUAMH; (OPMYIMPOBAaTh OINpENEICHUs MOHATHM; YyCTaHABIMBATh
CYIIECTBEHHBIN MpPH3HAK KJIACCHU(HUKAIMK, OCHOBAaHHS Uil OOOOIIECHHS U CPaBHEHUS, KPUTEPHH
IPOBOANMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYIUPOBATH U PE0OPA30BLIBATH CYXKICHUS: YTBEPAUTEIbHBIC U OTPULIATEIbHBIE,
eIMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIE;

BBIABIISITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W NPOTUBOpEYMs B (akTax, JaHHBIX,
HAONIOACHUSAX W YTBEP)KICHUSIX; IMpeylaraTb KPUTEPUW IS BBISABICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUIL;

JieNaTh  BBIBOJABI C  HWCIOJB30BAaHMEM 3aKOHOB JIOTWKH, JIEAYKTHBHBIX ¥  WHIYKTHBHBIX
YMO3aKIIIOYEHNH, YMO3aKIIOUeHNUH 10 aHAJIOTHH;

MPOBOJUTh CaMOCTOSITENIFHO JI0KAa3aTelIbhCTBA MATEeMAaTHYECKHX YTBEP)KACHUH (TpsMBbIE W OT
IPOTUBHOIO0), BBICTPAUBaTh apryMEHTALMIO, IPUBOAUTE IPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBHIBATH
COOCTBEHHBIE CYXJICHUS U BBIBOBI;

BBIOMPATh CIIOCO0 pelieHus yueOHOH 3a1a4M (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIIECHUS, BIOUPATh
HanboJee MOAXO SN ¢ yYETOM CaMOCTOSITETIHHO BBIACIICHHBIX KPUTEPHEB).

ba3oBble uccienopareabcKue AeiicTBUS:

MCIIOJIb30BaTh BOMPOCH KaK MCCIEAOBATEIBCKUNH MHCTPYMEHT MO3HAHUS; (DOPMYIUPOBATH BOIIPOCHI,
¢buKcHpyIOIMe MPOTHBOPEYHE, MPOOJIEeMy, YCTaHAaBIMBaTh HMCKOMOE H JIaHHOE, (OPMHUPOBATH
TUIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHUE;

MIPOBOJITH CaMOCTOSITEJIBHO CIDIAHMPOBAHHBIA 3KCICPUMEHT, HWCCIICIOBAaHUE 110 YCTAHOBJICHHIO
0COOEHHOCTEH MaTeMAaTHYECKOTO OOBEKTA, SIBJICHHS, MPOIIECCA, BBIIBICHUIO 3aBUCHMOCTEH MEXIy
00BEKTaMH, SIBJICHHUSIMH, IIPOIIECCAMU;

CaMOCTOSITENIbHO  ()OpMyNUpOBaTh O00OOIIEHHS M BBIBOABI IO pE3ylbTaTaM MPOBEIEHHOTO
HAOJTIOJICHUS, HWCCIICIOBAHUS, OICHWBATH JIOCTOBEPHOCTH ITOJIYYEHHBIX PE3ylIbTaTOB, BBIBOJOB H
0000IIIEeHHI;

MIPOTHO3MPOBATh BO3MOXKHOE pA3BUTHE IMPOIECCa, a TAKXKE BBUIBHTATh IPEANOJIOKECHHUS O €ro
Pa3BHUTUHU B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

2)

BBIBJIATH Ae(UIMTHI HHPOpMAINK, TAaHHBIX, HEOOXOIUMBIX JJISI OTBETA HAa BONPOC M JUIS PELICHUS
3a7a4u;

BBIOMpaTh MHPOPMAIMIO U3 MCTOYHUKOB PA3IMYHBIX THIIOB, aHAJIU3UPOBATh, CUCTEMAaTH3UPOBATh U
MHTEPIPETHPOBATH HH(POPMALIUIO PAa3IUUHBIX BUJOB U ()OPM IMPEICTaBICHUS;

CTPYKTYpPHPOBaTh HMH(GOPMALMIO, TPEACTABIATE €€ B pasIM4YHBIX (OpPMax, WILIIOCTPUPOBATH
rpaduyecky;

OLICHUBATh HAIEKHOCTh HH(POPMAIIIH IO CAMOCTOATENFHO C(HOPMYITNPOBAHHBIM KPUTEPHSIM.
Vhueepcanvhvle KOMMyHUKAmMueHnwle Oelicmsus, 06ecneyusarom cgopmupo8anHOCmb COYUANbHBIX

HABLIKOB 00YUAOUUXCAL.
Oo0menmne:

BOCIIPUHUMATh U (QOPMYJIUPOBATH CYXIEHHS B COOTBETCTBUU C YCIOBHSIMU U IEJIIMHU OOIICHMS;
SCHO, TOYHO, TPAMOTHO BBIPAJKaTb CBOIO TOYKY 3PEHHs B YCTHBIX U IIMCBMEHHBIX TEKCTaX, JaBaThb
MIOSICHEHHUS 110 X0y PELICHUS 3a/1a4i, KOMMEHTHUPOBATh MOJy4YECHHBIN PE3YyJIbTAT;



B X0JIe 0OCYXJCHHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOJIEMBI, pelIaeMon
3aa4yi, BBICKA3bIBaThb HJCHU, HALCJICHHBLIC Ha IIOHMCK PCHICHUA; COIIOCTABJIATH CBOU CYXICHHA C
CYXKACHUAMU JpPYrux Y4JaCTHUKOB Jualiora, O6H3py>KI/IBaTI) pasinuue U CXOACTBO HOSI/II_II/II\/'I; B
KOPPEKTHOH popme (HopMyIHpOBaTh pa3HOTIIACHS, CBOU BO3PAKCHUS;

npeaACTaBIATh PE3YyIbTaThL peIICHUA 3aJga4u, OKCIICPUMCHTA, HUCCJIICAOBAaHNA, IIPOCKTA,
CaMOCTOSTENILHO BBIOMPATh (hopMaT BBICTYIUICHUS C YYETOM 3a7ad MPE3CHTAIlMA U OCOOCHHOCTEH
ayTUTOPHH.

CoTpyaHnuecTBo:

MOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaTbHOM paOOTHI MpH pElICHUU
y4eOHBIX 3ajad; TPUHAMATH II€JIb COBMECTHOW MEATENFHOCTH, IUIAHWPOBATh OPraHHU3AIUIo
COBMECTHOM paboThl, pacrpenesaTh BUIbl padoT, JOrOBapUBATHCS, 00CYXKATh MPOLECC U pe3yabTaT
paboThL; 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIIOBBIX (hopMax padoThl (0OCYXIeHUS, 0OMEH MHEHHM, «MO3TOBBIC HITYPMBD» H
I/IHI)IG); BBIIIOJIHATH CBOIO YacCThb pa6OTI)I U KOOPAHWHHUPOBATH CBOH IICﬁCTBPI?I C ApYruMu YJICHaAMH
KOMaH/bl, OIIEHMBATh KAadyecTBO CBOErO BKJIAJAa B OOHMH TPOAYKT 1O  KPUTEPHSM,
c(hopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vhusepcanvhvie pecynsamuenvle deiicmeus, 00ecneyusam Gopmuposanue CMblCi08blx YCMAHOBOK U
HCUSHEHHbIX HABLIKOB TUYHOCTU.
Camoopranu3anus:

COCTaBIIATH IUIAH, AJITOPUTM PEIICHUS 3a7a4H, BBIOUPATh CIIOCO0 PEIICHHS C YUETOM UMEIOIIUXCS
PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUNA
¢ y4€éTOM HOBOI MH(OpPMAITHH.

CaMOKOHTpOJIb:

BJIaJIeTh HABBIKAMU II03HABATENILHOW peQUIeKCHMHM KaK OCO3HAaHUS COBEpIIAEMbIX JeHCTBUH U
MBICIMTENBHBIX IPOLIECCOB, UX PE3YNbTATOB; BIAAETh CIIOCOOAMH CaMOIPOBEPKH, CaAMOKOHTPOJII
npoliecca U pe3yibTaTa pelleHus] MaTeMaTUYeCKO 3a1auy;

IIPEBUJIETh TPYJAHOCTH, KOTOPbIE MOI'YT BOZHUKHYTh IIpU PELICHUM 3a/1auyd, BHOCUTh KOPPEKTHUBHI B
JIeSATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENBbCTB, JAHHBIX, HAWJEHHBIX OIIMOOK, BBISBIECHHBIX
TPYIXHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3y/lbTaTa LEIU M YCIOBHUAM, OOBSICHATH NMPUUUHBI JOCTHXKECHHUS WIH
HEIOCTHXKEHUS PE3YJIbTAaTOB JIE€ATENbHOCTH, HAaXOAUTh OIMIMOKY, /aBaTh OLCHKY NPUOOPETEHHOMY
OTIBITY.

HNPEIMETHBIE PE3YJIbTATHI

10 KJIACC

OnepupoBath NOHATHIMU: TOUKA, IPSMAasi, INIOCKOCTb.

[IprMEHATH aKCHOMBI CTEPEOMETPUN U CIEICTBUSA U3 HUX IIPU PEILICHUN T€OMETPUYECKUX 3a1a4.

OnepupoBaTh NOHATHIMU: NAPAIIIENBHOCTh U NEPIIEHAUKYISIPHOCTD MIPSIMBIX U IIJIOCKOCTEH.

KnaccuduuupoBaTh B3aMHOE PacIioNOKEHHE MPSIMBIX U IFIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JIBYTPAHHBIM YroJl, TpaHH JBYTPaHHOrO yria, peOpo ABYIPaHHOIO YIJa;
JIMHEHHBIN Yrojl ABYTPaHHOTIO yria; IpaJyCHas Mepa ABYIPAHHOIO YIJIA.

OHepI/IpOBaTB MOHATHUAMU. MHOTOT'PaHHHK, BBIHYKJII)IP'I n HeBBIHYKHBIﬁ MHOTI'OTpaHHHK, 3JICMCHTEI
MHOTOTpaHHMKA, IPABUJIbHBIA MHOIOTPAHHHUK.

PacriozHaBaTh  OCHOBHBIE  BUABl  MHOIOTPAaHHUKOB  (MMpamMuaa; MpU3Ma,  IPSIMOYTOJIbHBII
napajuiesienume, Kyo).



KnaccupuuupoBate MHOTOrpaHHHKH, BBIOMpAsi OCHOBaHHUS JJs KilacCUpUKAUUU (BBIIYKIbIE U
HEBBINYKJIBIE  MHOTOIPDAaHHHMKH;, IpaBWJIbHbIE MHOTOIDAaHHHKHM; MpsIMble W  HAKJIOHHBIE  IPU3MBI,
HapaijIesICUIe/bl).

OnepupoBaTh NOHATHAMU: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOI'PaHHUKOB.

OOBACHATH MPUHLUIBI TOCTPOCHUS CEUEHHM, UCTIONB3YSI METO]T CJIEJIOB.

Ctpouth ceueHus: MHOTOI'PAaHHUKOB METOJIOM CJIE/IOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH M3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaXOXKAEHHWE TE€OMETPHUUECKUX BEJIIMYMH MO 0o0pas3laM WM ajiropuTMam, MPUMEHss
W3BECTHBIE AHAIUTUYECKUE METOJbl NMPHU PELICHUH CTAHIAPTHBIX MaTeMAaTHYeCKUX 3a/1ad Ha BbIUKCIIECHHE
paccTOSIHUA MeXIy JByMs TOYKaMM, OT TOYKM JO HPSAMOH, OT TOYKM [JO IJIOCKOCTH, MEXIY
CKPEIIHUBAIOIINUMUCS MPSIMBIMHU.

PemaTp 3amaun Ha HaXOXKIEHHE T€OMETPUYECKUX BEJIMUYMH MO 00pa3liaM WM alropuTMam, MpUMEHsS
U3BECTHBIC AHATMUTUYECKHUE METO/IbI IPH PEIICHUH CTAaHIAPTHBIX MaTeMaTUYECKUX 3a/jad Ha BHIYHUCIICHUE YTJIOB
MEXAY CKPEUIMBAIOUIMMUCS MPSIMBIMU, MEXAY NPSIMOW M IUIOCKOCTBIO, MEXAY IJIOCKOCTSIMH, IBYTPaHHBIX
YTJIOB.

Bbruucnate 00bEMBI U IIJIOLIAIN TOBEPXHOCTEH MHOTOIPaHHUKOB (IIpU3Ma, NHUpaMHJIa) ¢ IPUMEHEHUEM
¢bopMyIs;  BBIYMCIATH COOTHOIICHHS  MEXKIy IUIOMIAASMU  TOBEPXHOCTEHW, 00bEMaMM  MOAOOHBIX
MHOT'OI'PaHHHUKOB.

OnepupoBarh NOHATUAMU: CAMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPUH; LIEHTP, OCh
U TUIOCKOCTh CUMMETPHUH (PUTYpPHI.

W3Bnekats, npeoOpa3oBbIBaTh W UHTEPHPETHPOBATH  MHMOPMALMIO O  MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUrypax, MPEACTABICHHYIO Ha YEPTEeKaX U PUCYHKAX.

[IpumensTe reomerpuueckue (akThl AN pEIICHUS CTEPEOMETPUUYECKUX 3aj]lad, MpeIoyiarariimx
HECKOJIbKO I1aroB PELICHMsI, €CJIM YCIOBHsI IPUMEHEHU 3a/1aHbl B SIBHOM QopMme.

[IpumensTh mpocTeiye NporpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IpHU
pEIIEeHNH CTEPEOMETPUYECKHX 3a/1ad.

[IpuBoauTe npHMEpPbl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U IKU3HHU, paclO3HaBaTh
MPOSIBJIEHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[lpuMeHsTh MoOJydeHHBbIE 3HAHUSA Ha MpaKTHKE: aHAJIU3UPOBaTh pealbHbIC CUTyallud U NPUMEHATH
W3YYEHHBIE TIOHATHS B TpOIECCE IOMCKA pEIIeHUs MaTeMaTHYeCKd CGOPMYIMPOBAHHON MpoOIeMBbl,
MOJIENIUPOBaTh peajbHble CHUTyallUM Ha S3bIKE TIE€OMETPUHM, UCCIEI0BaTh IOCTPOCHHbIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPHUECKUX TMOHATUH W TeopeM, ammapara aiareOpbl; pelarb NpakTHYECKUe 3ajauu,
CBsI3aHHbBIE C HAXOXKIECHUEM F€OMETPUUECKUX BEJINYMH.

11 KUIIACC

OnepupoBaTh  MOHATHUSAMHU:  LWIMHAPUYECKAs  IOBEPXHOCTb, 0Opasyroliue  IHIMHIPUYECKON
MOBEPXHOCTH; UWIMHIpP, KOHHUYECKas IIOBEPXHOCTh, OOpa3ylollye KOHUYECKOH IOBEPXHOCTHU, KOHYC;
cepuydeckasi IOBEPXHOCTb.

PacrioznaBats Tena BpameHus (IIIMHAP, KOHYC, cepa u map).

OOBACHATH CIIOCOOBI TIOJYYCHHSI TEJT BPAIICHUSI.

KnaccudunupoBats B3aMHOE pacroioskeHre chepbl U MIOCKOCTH.

OrnepupoBaTh MOHATHIMU: MIAPOBOM CETMEHT, OCHOBAaHUE CETrMEHTA, BHICOTA CETMEHTA; IIapOBOM CIIOH,
OCHOBaHHE I1apOBOT0 CJI0S, BBICOTA IIAPOBOTO CIIOSI; IIAPOBOM CEKTOP.

Breruncnsate 00bEMBI U TUIOIIATN TTOBEPXHOCTEH TeNl BpAIEHUS, TEOMETPUYECKHUX Tel C MPUMEHEHUEM
dhopmyi.

OnepupoBaTh MOHATHSMU: MHOTOTPAaHHHK, BIHCAHHBIN B cepy M OMHMCAaHHBIN OKOJO chepsl; chepa,
BIIMCaHHAas1 B MHOI'OI'PaHHUK WJIA TCJIO BPALLICHHA.

Brrancnate COOTHOIIEHUS MCXKAY IIomaasaMu HOBerHOCTefI 1 00BbEMaMH HO}IO6HI)IX TECII.

N3o6paxaTh u3yyaemsbie GUTYpHI OT PYKH U C IPUMEHEHUEM IPOCTHIX YEPTEIKHBIX HHCTPYMEHTOB.



BbmonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UIYp: BUJA CBEPXY,
cOOKy, CHU3Y; CTPOUTh CEUCHHUS TeJl BPALCHHUS.

W3Bnekatb, WHTEpHpPETHpOBaTb W  NpeoOpa3oBbBaTh  HWHGOPMAIMIO O  IPOCTPAHCTBEHHBIX
reoMeTpruecKux (Gurypax, npeacTaBleHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbIONnHATE NEHCTBUS CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOKEHHUS BEKTOpa Ha YHUCIIO,
O0BSCHATH, KAKUMH CBOMCTBAMHU OHH 00J1a/1a10T.

[IpuMeHATH paBMIIO NapajuIeIenunea.

OnepupoBaTh MOHATHSMH: JEKapTOBBI KOOPAMWHATBI B IPOCTPAHCTBE, BEKTOP, MOAYNb BEKTOpa,
PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, Yrol MEXAY BEKTOpaMH, CKaJIsIpHOE MPOU3BEICHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMIIJIaHAPHBIE BEKTOPBI.

Haxoauth cymmy BEKTOpPOB M MpPOM3BENEHHE BEKTOpa Ha YMCIO, YTOJ MEXAY BEKTOPAMH, CKaJSIPHOE
HpOM3BEACHUE, PACKIIaAbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3azaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKapTOBOI cUCTEME KOOPAUHAT.

[IpumensiTe reomerpuueckue (akThl AN PEIICHUS CTEPEOMETPUUYECKUX 3aj]lad, MpeIroyiararimx
HECKOJIBKO LIIaroB PEIeHUs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

Pemats npocreiinie reoMeTpuiecKue 3a/1a4yi Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/IA.

Pemate 3amaun Ha [0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOIIEHUM M HAXOXJIEHHE I'€OMETPHUYECKUX
BEJIMYUH MO oOpa3laM WIM alropuTMaM, MPUMEHSS H3BECTHbIE METOAbl MPH PELICHUHM CTaHIapTHBIX
MaTeMaTU4YeCKUX 3a/]ad.

[TpumensThs mpocTeiine NporpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI IIPH
PELIEHUH CTEPEOMETPUUECKUX 3a1ay.

[IpuBoauTe, npHMEpbl MaTeMAaTUYECKUX 3aKOHOMEpPHOCTEW B MPUPOJE U IKHU3HHU, Paclo3HaBaTh
IPOSIBJIIEHUE 3aKOHOB '€OMETPUHU B UCKYCCTBE.

[IpuMmeHsTh TOMyYeHHBIE 3HAHUS Ha NPAKTUKE: aHAJIM3UPOBATh pealbHbIE CUTYyallUW M MPUMEHSTbH
U3y4CHHbIE IOHATHA B IpPOLIECCe IIOMCKA pELICHUs MaTeMaTH4ecku C(OpMYyIUPOBAHHON NpoOIEMBI,
MOJEIUPOBAaTh peajbHbIE CHUTyallUM Ha S3bIKE T[E€OMETPUH, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIN C
WCIIOJIb30BAHUEM T€OMETPUYECKUX TOHATUN W TEOpeM, ammapaTa aiareOpbl; pemath NpakTUYecKUe 3a/Jauu,
CBSI3aHHBIE C HAX0XKJICHHUEM I'€OMETPUUECKUX BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
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TJIOCKOCTSMU
MHOrorpaHHHKH 11 1 https://m.edsoo.ru/XPW9US5FB2
O0BEMBI MHOTOIPAaHHHUKOB 9 1 https://m.edso0.ru/010FX2SJB
I1 :
7 OBTOPEHIIE: CCHCHILL 4 1 https://m.edsoo.ru/L1AAMHO3D
PACCTOSIHUS U YTJIbI
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 [TPOTPAMME
11 KJIACC
Ne KounyecTBo yacos
HaumeHoBaHue pa3jie/ioB U
n/ Konrtpo | IIpakTn DJIeKTPOHHbIE (1M (pPOBbLIE)
TeM NMPOrpamMMbl
n Bceero JIbHbIE YyecKue oﬁpaaoBaTenbnme pecypchbl
padoTsl | padoThI
https://m.edsoo.ru/HYOWQLS5K
1 Tena Bpalenus 12 0
2 OOBEMBI Ten 5 https://m.edsoo.ru/B9ORVIYC9
3 BekTopsl 1 KOOpIUHATHI B 10 https://m.edso0o.ru/4ANCL4GO
MIPOCTPAHCTBE MFE
IT 600
4 OBTOPETIHE, OBODIIEHNE, 7 https://m.eds00.ru/DORV3P725
CUCTeMAaTH3aIHs 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 34 0
[TPOTPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuyecTBOo 4acos

Ne
JJIeKTPOHHbIE
Tema ypoka o 1 Jara (i) g
0JILHBI aKTH HU@PpPOBLIC
n/ yp Bceer p usyue P
e yecKHe o0pa3oBaTebHbIE
n 0 HUS
paGotr | padoThI pecypchbl
bl
OCHOBHBIC MOHATHS CTEPEOMETPHUH:
TOYKa, MpsiMasi, IIO0CKOCTb,
npoctpancTBo. [IpaBuia n3o0paxkeHus https://m.edsoo.ru/D
1 . 1
Ha pUCYHKaX: U300pakeHHsI MIIOCKOCTEH, 3VCJ7TUN4
napaIesIbHbIX IPSIMBIX (OTPE3KOB),
CepeIMHBI OTPEe3Ka
[MousiTus: mepecekaroImecs MIOCKOCTH, https://m.edsoo.ru/N
2 1
TepeceKarorecs npsiMasi ¥ INOCKOCTh R6VIJYCGK
[oHsATHS: IepeceKaroIIuecs MIOCKOCTH, https://m.edsoo.ru/O
3 1
TepeceKaroIrecs npsiMasi U TNIOCKOCTh 6RNDFAMO
3HAaKOMCTBO ¢ MHOIOI'DaHHUKAMH,
4 5 P 1 https://m.edsoo.ru/K
n300pakeHHe MHOTOIPaHHUKOB Ha
P P MUQPILLO
PHUCYHKaX, Ha MIPOCKIMOHHBIX YSPTEIKAX
HauanbHble cBeeHHs 0 KyOe U
5 . I:B 5 4 oxe 1 https://m.edsoo.ru/FP
ApaMUIE, X Pa3BEPTKU U MOJIEIH.
PAMIAIE, 1X paseep s W2JNHCZ
CedeHUsT MHOTOIPAaHHHUKOB
HauanbHble cBeeHMS 0 KyOe U
6 ) 4 1 https://m.edsoo.ru/l
MApaMU/JIE, UX Pa3BEPTKU U MOJIEIIH.
PAMLLE, 11X paSEED A MQ3AJ3S5
CeueHuss MHOTOTPAaHHHUKOB
Ilonstre 00 akCMOMaTUYECCKOM
7 1 https://m.edsoo0.ru/S
ITOCTPOECHHUH CTEPEOMETPHH: AKCUOMBI
P PeOMETP LMI7R3BL
CTEPEOMETPHUH U CIICJCTBHS U3 HUX
[TousaTue 06 akCHOMAaTHICCKOM
g 1 https://m.edsoo.ru/D
ITIOCTPOEHHUH CTEPEOMETPHH: AKCHOMBI
P PEOMETP UKAX7OE1
CTEPEOMETPHUH | CIICCTBHS U3 HUX
[TonsiTe 00 aKCHOMATUYECKOM
9 IMOCTPOSCHHUH CTEPECOMETPHH: AKCUOMBI 1 https://m.edsoo.ru/Y
P peoMETpHH: PKS5MLIL
CTEPEOMETPHUH M CIICJCTBHS U3 HUX
IlonsTre 00 akCMOMATUYCCKOM
10 1 https://m.edsoo.ru/13
ITOCTPOECHHUH CTEPEOMETPHH: AKCUOMBI
P peomMetp A98J6Z9
CTEPEOMETPHUH U CIICJCTBHS U3 HUX
B3anMHOe pacnionokeHue NpsmMbIX B
1 POCTPAHCTBE: MEePECEKAIOIIUECS, 1 https://m.edsoo.ru/1U
napajielibHbIE U CKPEIIMBAIOIINECS IWBKR5Q
psIMbIC



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/IUIW8KR5Q

[TapamtensHOCTh NPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

https://m.edsoo.ru/C

12 napaJijiebHbIe IPSAMBIC B ) SOVLOLHG
MPOCTPAHCTBE; MAPALIEIbHOCTh TPEX
MPSMBIX
[MapaurebHOCTh MPSMBIX U TIOCKOCTEH
13 |B HI;))OCTpaHCTBe: HzpaJIJIGJIBHOCTL https://m.edsoo.ru/P
. 05J6D23U
PSMOU M TUTOCKOCTH
14 VTIIBI ¢ COHAMPABICHHBIMI CTOPOHAMHU Mtps://m.edso0.n/LL]
AVHVBW
15 Vros Mex1y IPSIMBIMHU B TIPOCTPAHCTBE hitps.//m.eds00.1/K
GJMB8OEUK
16 Vroa Mex Iy IPSMBIMH B IIPOCTPAHCTBE https://m.edsoo.u/24
LVWH9VS
17 [MapanienbHOCTh MIOCKOCTEH: https://m.edsoo.ru/B
napa’suiesibHbIe TUIOCKOCTH USTQIHZT
18 CaoiicTBa napauiesibHbIX I0OCKOCTEMH hitps://m.edsoo.ru/0
KQQK2ABA
[Ipocreiinre mpocTpaHCTBEHHbBIE
19 (birypm Ha HHOIZ:KOZI?FH: TETPAdIP, KYO itps://m. eds00.1/M
T RT13XP79
napaiiesenurne,
20 Moctpoere cedenuii https://m.edsoo.ru/Dl
3AX05J8
1 Moctpoese ceueHmuii https://m.edso0.ru/20
GC3ZP9P
Kontponbnas padota no teme "lIpsmbie
29 Y IJIOCKOCTH B TIPOCTPAHCTBE. https://m.edsoo.ru/Bl
[TapamiensHOCT NPAMBIX U 405QJEB
miockocTei"”
[lepneHquKyIsIpHOCTD NPSIMOM U
23 HJI(I))CKOCI"[H/I:};IeppneHnHKyIJ)mpHme https://m.eds00. /R
N45YBOSR
IpsSIMBIE B TPOCTPAHCTBE
[Mpsimble mapanienbHble U https://m.edsoo.ru/32
24
MePIEHIUKYIISIPHBIE K TTIOCKOCTH MXRZDDL
[IpsiMble mapaiensHble 1 https://m.edsoo.ru/JP
25
MEPICHIUKYIISIPHBIC K TIIOCKOCTH UOTOI3N
26 [Mpu3HaK nepreHIuKyISPHOCTH TPSMOI https://m.edsoo.ru/D
U TUIOCKOCTH C41W6K14
97 [Mpu3HaK neprneHIuKyIIPHOCTH TPSIMOI https://m.edsoo.ru/H
Y TUIOCKOCTH D3D63S5P
08 Teopema o mpsMOii EPIIEHANKYIAPHOI https://m.edsoo.ru/Y
MJI0CKOCTH 0IQSMOH1



https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/Y0IQSMOH1

Teopema o mpsiMOii IEPIIEHANKYISIPHON

https://m.edsoo.ru/81

29 IJI0CKOCTH R5KU5RJ
30 Teopema o mpsMOii EPIIEHINKYIIAPHOI https://m.edsoo.ru/H
TJIOCKOCTH FKNPKZ7T
[MeprieHIUKYIISAP ¥ HAKIOHHBIE:
31 pafcmﬁl:meym ﬁquI/I 10 TIOCKOCTH https://m.edsoo.1i/63
g ’ 8GKWY7V
PACCTOSIHUE OT MPSIMOM JI0 TIIOCKOCTH
IMeprieHAMKYIIAP U HAKJIOHHBIE:
32 pafcmﬂineyOT 1;0111(1/1 110 TJTOCKOCTH https://m.edsoo.ru/A
. ’ D6RCACRA
PACCTOSIHUE OT MPSMOH JI0 TUIOCKOCTH
[leprieHAMKYISIp U HAKIIOHHBIE:
33 pa(i:TOSI?-II/IeyOT Fr)oqlm 110 TUIOCKOCTH https://m.edso0.ru/V
. ’ LLIQ7HXC
PacCTOSIHUE OT MPSMOM JI0 TIOCKOCTH
[MeprieHIUKYIISAP ¥ HAKIOHHBIE:
34 pafcmaineym 20111(1/1 710 IJIOCKOCTH hitps://m.edsoo. (/6P
g ’ 5BVV34R
PACCTOSIHUE OT MPSIMOM JI0 TIIOCKOCTH
35 VYTJBl B IPOCTPAHCTBE: YOI MEKIY https://m.edsoo0.ru/PS
MPSIMOM M TUIOCKOCTBIO FIXUA1I
36 JIByrpaHHbIil yroj, TMHEHHBINA Yo https://m.edsoo.ru/6
JBYTPAHHOTI'O yIJia R4A0EOMD
37 JIByrpaHHbIil yroJ, TUHEHHBINA Yo https://m.edsoo.ru/M
JBYTPAHHOT'O yIJia LOZZYZC7
[lepnenquKynsIpHOCTD MJIOCKOCTEM:
38 HpIESHaIf[ HCI}),HGEI[I/IKyHHpHOCTI/I JBYX hitps://m.edso0. (/¥
. RQDSMINH
IUTOCKOCTEH
[lepneHauKyISIPHOCTD MJIOCKOCTEM:
39 HPESHaKH nel}),negnnxynszOCTn JBYX https://m.£ds00.1/L
. Y2AF84T2
IUTOCKOCTEH
[lepneHauKyISIPHOCTD MJIOCKOCTEM:
40 npi:«sHaIf[ negnegﬂnxynﬂpﬂocm IBYX hitps://m.edso0. (/T
. S80AINH?2
TUTOCKOCTEH
41 Teopema 0 TPEX MEPHEHAUKYIIAPAX htips.//m.eds00.1u/0
W5LZ1RVZ
42 Teopema 0 TPEX MEPIECHAUKYIIAPAX hitps://m.edso0. /O
PA4KES54N
43 Teopema 0 TPEX MEPIEHAUKYISAPAX https://m.edsoo.ru/0
WG81WDV3
KontponbHas paboTa mo TeMam
44 "TlepHeHAUKYIAPHOCTD MPSIMBIX https://m.edsoo.ru/V
miockocTed" u "YTibl MeXAY NPSIMBIMU OXABPOPB
U TJI0CKOCTAMU"
45 [ToHsITHE MHOTOTPaHHHKA, OCHOBHBIC https://m.edsoo.ru/L5

OJIECMCHTEI MHOI'OT'paHHUKA, BBIITYKJIBIC

FTEZ8QX



https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/L5FTEZ8QX

1 HCBBIITYKJIBIC MHOT'OT'PaHHUKH,
pa3BEpPTKAa MHOTOTPaHHUKA

[Ipusma: N-yronapHas Mpu3Ma; rpaHu v
OCHOBAHMUS IPU3MBI; NIpsiMast U

https://m.edsoo.ru/Z

46 HaKJIOHHAs PU3MbI; OOKOBas U MOJIHASI AL6DKFQL
MTOBEPXHOCTDH MTPU3MBI

47 [Napannenenunen, TpSMOYTOIbHBIN https://m.edsoo.ru/IT
napaJsuieNienuIe]] ¥ ero CBOMCTBa COB1WIO
[Mupamuna: N-yroapHasi MUpaMuaa,

TPaHU U OCHOBaHUEC MTHUPAMUJIBL;
48 612)KOB3,51 U [TOJTHAST HOBEpXH(J)ICTB https://m.edsoo.ru/LT
. OFX00PA
MUPaMUJIbI; IPABUIIbHAS U YCEUEHHAS
nupaMuIa
[paBuibHBIC MHOTOTPAHHUKU: TIOHSITHE
MIPABWJIBHOTO MHOTOTPAHHHKA;

49 NIpaBUJIbHAS IPU3MA U MPaBUIIbHAS https://m.edsoo.ru/L
NMpaMK/ia; IPaBUIIbHAS TPEYTOJIbHAS WNGFZTWE
MUpaMU/Ia U TIPaBUIIbHBINA TETPAdP;

Ky0
[IpencraBneHue o MpaBUIbHBIX
50 MgoforpaHHHKaX: OETaaup, noaeKa’Ap https://m.eds00.ru/06
SHO2IDD
Y UKOCadIp.
CummeTpus B IPOCTPaHCTBE:
CUMMETPHUS OTHOCUTEIIEHO TOYKH,

51 MPSIMOMA, TUIOCKOCTH. DIIEMEHTBI https://m.edsoo.ru/S
CUMMETPUHU B IUPAMUJIAX, WEUC9ENR
napa’suiesienune1aX, MpaBUIbHBIX
MHOTOTPaHHUKAX
Brruncienue 3neMeHTOB

52 MHOTOTPAaHHUKOB: p&Opa, AMaroHau, hitps://m.edso0.(u/E

UP4MN760
YTJIBI
[Tnomaas 60KOBOM MOBEPXHOCTH H

53 TIOJTHOM TIOBEPXHOCTH MPSIMO MIPU3MBI, https://m.edsoo.ru/S
IJI0111a]Ib OCHOBaHUM, TEOpeMa O QYI9XSIL6
OOKOBOI1 MOBEPXHOCTH MPSMOU MPU3MBI
[Tnomaae 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPABUIBHON MTUPAMU/IBI, https://m.edsoo.ru/R

54 .

TeopeMa O IJIom@aau OOKOBOMH 22FHBG60
IIOBEPXHOCTU YCEUEHHON MTUPaMUIBI

55 KonrtposasHas paboTa mmo teme https://m.edsoo.ru/\V
"MHororpaHHuKu" HYNJOMQD

56 Horstie o6 ofnime https://m.edsoo.ru/G

M1LC394G



https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/GM1LC394G

https://m.edsoo.ru/B

57 O0BéM UpamMuIbI 1 307PBWTC
https://m.edsoo.ru/P
58 OO0BEM TUpaMHuIBI 1 Zpg ED3YE
, https://m.edsoo.ru/R
59 O06bEM UpamMuIbI 1 Z8BITMUY
. https://m.edsoo.ru/0
60 O0BEM mupaMuIbI 1 HREO2LCT
https://m.edsoo.ru/Y
61 & 1
O0BEM npU3MBI EOP637D4
https://m.edsoo.ru/B
2 ¢ 1
6 O0BEM pU3MBI A6EMRRGE
63 O06BEM TIPU3MBI 1 rl\];[ltpf/:\ﬁgr&le:isoo'ruml
64 Konrponsnas pabota o teme 1 https://m.edsoo.ru/23
"O6BEMBI MHOTOI'PaHHUKOB" S50180N
65 lc_[:cBTTe(I)vII)aeTHI/IIZZ, ?/Iioflgzi;e IToctpoeHue 1 https://m.edso0.ru/K
o oetp XTOCIOJG
CCUCHUI B MHOT'OI'PAaHHHKE
[ToBTOpenue, 06061IeHNE
cucTeMaTH3alus 3HaHui. Beraucienue
PaCCTOSTHHIA: MEKIY IBYMSI TOUKaMH, OT https://m.edsoo.ru/H
66 . 1
TOYKH JI0 IPSIMOH, OT TOYKHU 10 KP613JUC
TUIOCKOCTH, MEX/Ty CKPEIIUBAOIIMMUCS
MPSIMBIMH
https://m.edsoo.ru/K
67 HTorosast KOHTpOJbHAs paboTa 1 B3EKOA9U
[NoBTOpenue, 06001IeHNE
cUcTeMaTH3alus 3HaHui. Beraucnenue
68 YIJIOB: MEKIY CKPEIMBAIOIIAMHUCS 1 https://m.edsoo.ru/X
MPSIMBIMH, MEXIY TIPSIMOU U 7CJUSLOO0
IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB
MEXy TUIOCKOCTAMU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0
https://m.edsoo.ru/X7CJU5LO0

11 KUIIACC

Ne KoanuecTBo 4acos DJIeKTPOHHbIE
Konrpo | ITpakrTm Aara uupposbie
Tema ypoka Bce H3yue
n/ ‘o JAbHBIE | uecKHe | o0pa3oBaTejbHbIE
I padoTbl | pabdoThI pecypcbl
Cdepa u map: meHTp, paguyc,
1 z[p(lbaleeTp‘ HHE)LLI[laz[L ioief)xiomn 1 https://m.edso0.ru/T
’ W8Z59CHJ
chepsr
Bzaumnoe pacnonoxenue chepsl U
2 HHOCKOCTI/IPKacaTCJILHa}I HH(ECEOCTL 1 https://m.edsoo.ru/Y
’ CMWCAMSI
K cepe; ruoniaab cepsl

3 W3o0paxkeHue cdepsl, mapa Ha 1 https://m.edsoo.ru/Q

miockocT. CedeHust mapa DCF8UGXE
Hunuanpudeckasi TOBEPXHOCTD,

4 oOpa3yromue HUIHHIPHIECKON 1 https://m.edsoo.ru/85
MOBEPXHOCTH, OCh IIHJIMHIPHUIECCKOMN 16BBEOY
MTOBEPXHOCTH
Hunuanap: ocHoBaHUS 1 OOKOBast

5 MOBEPXHOCTh, 00pa3yoIIas u OCh; 1 https://m.edsoo.ru/W
IUIOIIA s OOKOBOW M MOJIHOM 0JRO79VY9
MTOBEPXHOCTH
N300paxenune uunuHapa Ha
MJIOCKOCTH. PazBépTka munmHapa.

6 Ceuenus I_II/IJ'II/IHI[;)a (HJ‘IL:)CKOC’fII:IO, 1 https://m.edso0.r/O

y YMSPW10Z
napauIeIbHON HITH
MEPICHIUKYIIPHOU OCH IAJIUH/IPA)
Konuueckas HOBepXHOCTH,
o0pa3ymoiire KOHUYeCKOn https://m.edsoo.ru/H

7 1
MMOBEPXHOCTH, OCh M BEPIIIMHA 64QF3E6GR
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHuE 1 BeplIrHA

8 06p23;y}0ma;1 U OCb; nﬂ(f)maﬂb ’ 1 https://m.eds00.1u/Q

. . 4EUBB6GT
OOKOBOH1 M ITOJIHOM MMOBEPXHOCTH
VYceu€nnelii KOHYyC: 00pa3 ve u
9 BBICOTA; OCHOBaIi]I/ISI u goxzf;: 1 https://m.edso0.11/80
’ VNITU20
MOBEPXHOCTh
N300paxkeHre KoHyca Ha
I0CKOCTH. Pa3BépTka KoHyca.

10 CeueHus KoHyca (IUTOCKOCTBIO, 1 https://m.edsoo.ru/0P
napasuieNbHOM OCHOBaHMIO, VOCKUYU
TUIOCKOCTBIO, TIPOXOSIIEH Yepes
BEpIIUHY)

1 KomOuHarwst Ten BpalieHus 1 1 https://m.edsoo.ru/4
MHOTOI'PaHHUKOB VHGTYX8F



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/4VHGTYX8F

MHoOrorpaHHuK, OIIMCaHHBIN OKOJIO
cdepsl; chepa, BIUCaHHAs B

https://m.edso0.ru/R

12 MHOTOTPaHHUK WJTU B TEJIO MYYI1STLP
BpaIICHHS
13 IToustre 00 00béMe. OCHOBHEBIE https://m.edsoo.ru/4
CBOICTBa 00BEMOB Tell CENHGLOZ
14 OO6BEM IUIMH/IPA, KOHYCa https://m.edsoo.ru/W
’ 8TGN5Z99
. https://m.edsoo.ru/G
15 O0BEM 1rapa u Iomaasb chepsl 7 AYCMOTT
[Togo6HbIE TEIa B IPOCTPAHCTBE.
16 COOTHOIIEHUST MEKIY TUTOMIAISIMA https://m.edsoo.ru/4
NOBEpXHOCTEH, 00BEMaMu OAOOHBIX NO4FYUUX
Te
17 KonrponbHas pabota no remam https://m.edsoo.ru/K
"Tena Bpamenus" u "O6bembI TET" COMHISWW
18 BekTop Ha MJI0CKOCTH U B https://m.edsoo.ru/A
MIPOCTPAHCTBE Q405SB7C
19 CoxeHHe ¥ BEIYMTAaHHE BEKTOPOB https://m.edsoo.ru/P
MNHTUK7G
20 VMHOKEHHE BEKTOPA Ha YUCIIO hitps://m.eds00.u/4
H7PLGBI1
Paznoxxenue BekTopa mo TpeEM
21 HEKOMILIAaHAPHBIM l];)eKTOp%Il)M. https://m.edsoo. /N
ZSOLFWN1
[IpaBuwiio nmapannenenunena
Pemienue 3am1a4, CBI3aHHBIX C
22 HpI/IMeHeHI/I:M IpaBMII JIEHCTBHH C hitps://m.edso0.1/73
F23EPU5
BEKTOpaMH
KoopauHatHO-BEKTOPHBIM METO
23 HpI/II;)I;HIeHI/II/I reOMeIT)queCKHX " https://m.edsoo.ru/B
BI1139Z7U
3amau
[IpssMoyTOIbHAS CHCTEMA KOOPIUHAT
54 | BTPOCTpAHCTBE. KoopauHaTst https://m.edsoo.ru/X
BekTopa. [Ipocrelimme 3agaun B 9TSDNSQ3
KOOpIMHATAX
o5 VYron mexay Bektopamu. CKaasipHOe https://m.edsoo.ru/R
MIPOU3BEICHUE BEKTOPOB PAQMBCDO
26 Berauciienue yrioB MEKIy https://m.edsoo.ru/E
MPSIMBIMU ¥ TUIOCKOCTSIMH GRV3NF84
KonTponbHas padora 1o Teme
97 "BeI;ITpopLI " KfopMHaTH 5 https://m.edsoo.ru/N
. 8KELEBHL
POCTPAHCTBE
08 [ToBTOpenue, 06001IICHHE 1 https://m.edso0.ru/16

CUCTCMAaTHU3al A 3HaHui. OCHOBHBIE

ASE1TYU



https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/16ASE1TYU

burypsl, GpaxTsl, TEOPEMBI Kypca
IUTAHUMETPHUH

[ToBTOpEeHME, 0000IIEHNE 1
cucreMarnsanuys 3HaHni. OCHOBHEIE

https://m.edsoo.ru/V

29 burypsl, GpaxTsl, TEOPEMBI Kypca L EMVY73YE
TUTAHUMETPUH
[ToBTOpeHme, 0000IIEHNE 1
30 CHCTEMATH3ALMS 3HAHUM. 3a1a4n 1 https://m.edsoo.ru/U
IUTAHUMETPHUU U METOJIbI UX FO2M943T
pelieHus
[ToBTOpEeHme, 0000IIEHNE 1
CHCTEMATH3ALMS 3HAHUMN. 3a1a4n https://m.edsoo.ru/F
31 1
IUTAHUMETPHUU U METOJIbI UX G4PJN2IF
pelieHus
[ToBTOpenue, 060061IeHNE U
32 cucreMaTnzauus 3HaHui. OCHOBHBIE 1 https://m.edsoo.ru/Z
¢burypsl, GpakTel, TEOPEMBI Kypca Y6BYLY7W
CTEpEOMETPUHU
https://m.edsoo.ru/V
33 HroroBas koHTpoJIbHAs paboTa 1 PECXOCAC
34 [ToBTOpeHue, 0600IICHNE U 1 https://m.edsoo.ru/70
CHCTeMaTH3aIis 3HAHUI QSTDCAP
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP

MPOBEPSEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIIACC
Kon
nposepsie . .
IIpoBepsiemble npeaMeTHBbIE pPe3yJIbTAThl OCBOCHHSI OCHOBHONH 00pa3oBaTe/IbHOM
Moro NPOrpamMMsbl CpeHero oouero oopa3oBanus
pe3yJabTar
a
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, PsAMasi, INIOCKOCTb
7.2 [IpuMeHATh aKCHOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX NP PELICHUH T€OMETPUUECKUX 3a/1a4
7.3 OnepupoBaTh NOHATUAMMU: IAPATUIEIBHOCTD U MEPIEHIUKYISPHOCTD MPSAMBIX U INIOCKOCTEH
7.4 KnaccuduiumpoBats B3aUMHOE PAaCHOI0KEHHUE IPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE
- OnepupoBaTh NOHATUAMHU: IBYTPAHHBIA YIroJl, TPaHU JBYIPAHHOIO yria, peOdpo JBYTPaHHOTO
' yIJIa, JIAHEMHBIN yroy IBYTPaHHOIrO yria, IpajyCcHas Mepa JBYIPaHHOTO yriia
5 OnepupoBaTb NOHATUSMU: MHOTOIPAHHUK, BBINYKJIBIH W HEBBINYKJIBIH MHOTOIPDAaHHUK,
' AJIEMEHTHl MHOTOI'PaHHUKA, IPABUIbHBIH MHOTOIPAaHHUK
- Pacrio3HaBaTh OCHOBHBIE BMJIbBI MHOTOTPAaHHUKOB (IIMpaMMJa, IMPU3Ma, MPSMOYIOJIbHBIN
' napaiesenunes, Kyo)
KnaccuduupoBatb MHOTOTpaHHUKH, BHIOMpast OCHOBAHUS ISl KIacCU(PHUKALMU (BBITYKIIbIE
7.8 U HEBBIIYKJIbIE MHOTOI'DAaHHHMKH, MpPaBUIIbHbIE MHOTOTPaHHUKH, MpPsIMblE U HAaKJIOHHbIE
IPU3MBI, apasIesIenuIe bl)
7.9 OnepupoBaTh NOHATUSAMU: CEKYILAs INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
7.10 OOBSICHATH NPUHIIMIIBI TOCTPOEHUSI CEUEHNH MHOIOTPAHHUKOB, UCIIOJIB3YSI METOJ] CJIE0B
11 Ctpouth ceueHuss MHOTOIPAHHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
' YEePTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXKJIEHHE N'EOMETPUUYECKUX BEJIMYMH MO 00pa3liaM WM ajlropuTMam,
219 IIPUMEHSISI U3BECTHBIE aHAIIMTUYECKHE METO/BI PU PEIIECHUN CTaHAAPTHBIX MaTeMaTHYECKUX
' 3a/1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXAY ABYMs TOYKAMM, OT TOUKH 10 MPSAMOM, OT TOUKU
710 TUIOCKOCTH, MEX/ly CKPELIUBAIOIIUMUCS MPSMBIMU
Pemate 3ajaun Ha HaXOXKIEHHE NEOMETPUUYECKUX BEJIMYMH IO 00paslaM WIH aJropuTMaM,
213 IPUMEHSISI U3BECTHBIE aHAIIMTUYECKHE METO/Ibl MPU PEIICHUN CTaHJAPTHBIX MaTEeMaTUYECKUX
' 3a/lad Ha BBIYMCIIEHUE YIJIOB MEXAY CKPEIIMBAIOLIMMUCS MPSMBIMH, MEXIy MNpPsSIMOH U
IUIOCKOCTBIO, MEXK/Y IJIOCKOCTSIMH, JIBYTPAHHBIX YIJIOB
- 12 Bobruncnsate 00bEMBI M IUIOIIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (IpHU3Ma, NMUPaMHIA) C
' npuMeHeHHEeM (OpMyJ, BBIYUCIATH COOTHOIICHUS MEXIYy IUIOMAASIMU IOBEPXHOCTEH,




00BEMaMy TOAOOHBIX MHOTOTPaHHUKOB
215 OnepupoBaTh MOHATUSAMHU: CHMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U TNIOCKOCTh CHMMETPHH,
' LEHTP, OChb U TIIOCKOCTh CUMMETPUH (PUTYPBI
216 W3Bnekarb, MpeoOpa3oBbIBATE M HHTEPIPETUPOBATH HHMOPMAIMIO O MPOCTPAHCTBEHHBIX
' TreOMETPUIECKUX (PUTypax, MPEICTABICHHYIO Ha YePTEeIKaX U PUCYHKAX
[lpumensaTp  reomerpuueckue  QakThl  JUIsl  PEIICHWS ~ CTEPEOMETPUYECKHX  3ajad,
7.17 MIPEIOJIarafoInX HECKOJIBKO IIaroB PEIICHUs, €CIH YCIOBHS NMPUMEHEHHs 3allaHbl B SIBHOU
dhopme
- 18 [lpuMeHsTh mTpOCTEHIINE TPOTPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAITIOHHBIE
' CUCTEMBI IIPH PEIICHUN CTEPEOMETPUIECKUX 3314
219 [lpuBoauT, TpUMEpHl MaTEeMAaTUYECKHX 3aKOHOMEPHOCTEH B TpPUPOAE U JKU3HH,
' pacro3HaBaTh IPOSIBICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE
[lpuMeHATh TOMy4YEHHBIE 3HAHWSA HA MPaKTHKE: aHAIU3UPOBaTh peajbHble CHUTyallUd U
NPUMEHATh  W3YYCHHBIC TOHATHSA B  TIPOIECCe TOWCKA PEIICHUS  MaTeMaTHYeCKH
290 cOpMYIIMPOBaHHOW TPOOJIEMBI, MOJICIUPOBATh pPEAbHBIC CUTYAIlMH Ha SI3BIKE T€OMETPHH,
' WCCIIEZIOBATh MMOCTPOSHHBIE MOJICIH C HCIOJIb30BAaHHEM T'€OMETPHUYECKUX TOHSATHA M TEOPEM,
ammapara ainreOpbl, pemiath IMPaKTHYECKUE 3aJadd, CBSA3aHHBIE C  HAXOXKICHUEM
TeOMETPUICCKHUX BEITHUNH
11 KJIACC
Kon
npoBepsie . .
IIpoBepsiemMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOIT 00pa3oBaTe/IbHOI
Moro NPOrpamMMbl CpeHero ooiero oopa3oBanus
pe3yJabTar
a
6 ['eomeTpus
OnepupoBaTh MOHATHUAMU: IMJIMHAPHUYECKAsT MOBEPXHOCTb, 00pa3yloIlne IMINHAPHYECKOM
6.1 MOBEPXHOCTH, IIMIIMHJIP, KOHWYECKast TOBEPXHOCTh, 00pa3yroIne KOHMYECKOW MMOBEPXHOCTH,
KOHYC, c(epuyeckasi IOBEpPXHOCTb
6.2 Pacrnio3HaBaTh Tena BpalieHus (LMIMHAP, KOHYC, cdepa U map)
6.3 OOBSACHATH CIIOCOOBI TTOJIYICHHSI TEJT BpaIleHUS
6.4 KnaccuduinupoBats B3aUMHOE PactoyiokeHHe chephl U MIIOCKOCTH
65 OnepupoBaTh MOHSATHSMHU: IIAPOBOW CETMEHT, OCHOBAaHHME CETMEHTa, BHICOTA CETMEHTa,
' IapOBOM CJIOM, OCHOBaHME IIAPOBOI0 CJIOSA, BHICOTA IAPOBOI0O CJIOA, IIAPOBOM CEKTOP
6.6 Bbruncnare 00bEMBI M TUTOMIAM TMOBEPXHOCTEH TEJ BpAIICHHUS, TE€OMETPHUECKUX TN C
' npuMeHeHHEM (GopMyIl




OnepupoBaTh MOHATUSIMHU: MHOTOTPaHHUK, BIMCAHHBIA B c(hepy M ONMUCAHHBII OKOJIO CepsI,

67 C(bepa, BIIMCaHHAaA B MHOT'OT'PAHHHUK HJIM TCJIO BpalllCHUSA
6.8 BbI4HCcnsATE COOTHOIICHHS] MKy TUTOIIAIIMH MTOBEPXHOCTEH U 00BEMAMHU MOT00HBIX TEI
6.9 N300paxkaTh u3y4aemble (GUIYppl OT PYKH U C TNPUMEHEHHEM TMPOCTBIX YEPTEIKHBIX
' UHCTPYMEHTOB
6.10 BbImoniHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
' CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEIl BPALICHHUS
6 11 I/ISBJ’ICKaTB, HHTCPIIPETUPOBATE U Hp€06paSOBBIBaTI) I/IH(i)OpMaHI/IIO 0 IMPOCTPAHCTBCHHBIX
. TCOMETPUUICCKUX (bI/IpraX, MMpEACTAaBJICHHYIO Ha YCPTECIKAX U pUCYHKAX
[MpumensTp  reomerpuueckue  (GakThl ISl pPEHICHUS  CTEPEOMETPHUYSCKUX  3ajad,
6.12 MPEANOJIAraloluX HECKOJIBKO IIArOB PELICHUs, €CIM YCIOBHUS IPUMEHEHHUs 3aJaHbl B SIBHOU
dbopme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
6 14 BrimmonusaTe I[CﬁCTBH’I CJIOKCHUA BCKTOPOB, BBIYMTAHUA BCKTOPOB U YMHOXXCHUS BCKTOpA HaA
' YHCII0, OOBSICHATH, KAKIMH CBOHCTBAMHU OHU 00J1a/1al0T
6.15 [TpuMeHsATh TpaBUIIO MapaJUICIICUIICIA PU CIOKEHUH BEKTOPOB
OnepupoBaTh NOHATUSAMU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
6.16 BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPIMWHATHI BEKTOPA, YTrOJI MEXIAY BEKTOPAMH, CKAISIPHOE
MIPOM3BEICHNE BEKTOPOB, KOJTMHEAPHBIC U KOMILUIAHAPHBIE BEKTOPHI
6.17 Haxomuth cymMMy BEKTOPOB WM MPOU3BEACHHE BEKTOpPA HA YHCIIO, YTOJI MEXIY BEKTOPAMH,
' CKaJISIPHOE TIPOU3BEICHUE, PACKIIAIBIBATH BEKTOP MO ABYM HEKOJUTHHEAPHBIM BEKTOpaM
6.18 3amaBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT
6.19 Pematp mpocreiiiyie reoMeTpHUECKHe 3aJaud Ha TPUMEHEHUE BEKTOPHO-KOOPIWHATHOTO
' MeToj1a
Pemrats 3aJa4d Ha JO0Ka3aTCJIbCTBO MATEMATHYCCKHUX OTHOIIIEHUU WU HaXO0XKIACHUC
6.20 TreOMETPUYECKUX BEITMUMH 110 00pa3liaM WK ajJropuTMaM, IPUMEHsS U3BECTHBIE METOBI IPU
PCIICHHUU CTAHAAPTHBIX MATCMATHYCCKUX 3a1a1
6.21 [IpuMeHATs TpocCTEHIME NPOrpaMMHBIE CPEICTBA U JJICKTPOHHO-KOMMYHHKAIMOHHBIC
' CUCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 33712
6.22 [IpyBoaWTH TPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TNPUPOAE M  KU3HHU,
' pacro3HaBaTh MPOSIBIICHHE 3aKOHOB TEOMETPUH B HICKYCCTBE
HpI/IMeHHTB IMOJIYYCHHBIC 3HaHWA Ha MNPAKTHKE: aHAJIU3UpPOBATb PCAJIbHBIC CHUTyallUh H
MMPUMCHATH HU3YUCHHBIC IIOHATUA B mponecce IOUCKa  PCHICHUA MaTEMaTUYCCKU
6.23 c(hopMyITUPOBAHHOHN MPOOJIEMBI, MOJCIHPOBATh PCATBHBIC CUTYallMd HA SI3BIKC TCOMETPHH,

HCCIICA0BAaTh MOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUEM I'COMECTPUICCKUX MMOHSATUH U TCOPECM,
alrrmapara aJlFe6pLI, peuiatb MNPAKTUYCCKUC 3ada4dd, CBA3aHHBIC C HAXOKIACHUCM

TCOMETPUUCCKHUX BECIIMINH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP/KAHUSA

10 KJIIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

I'eomerpus

7.1

OCHOBHBIC ITOHSTHUS CTCPCOMCTPHUU. Tqua, npsmasi, IIJIOCKOCTb, HNPOCTPAaHCTBO. [Tousarue 006

AKCHUOMATHUYCCKOM INOCTPOCHHUU CTCPCOMECTPHUU: aKCHMOMBI CTCPCOMCTPHHA U CICACTBUA U3 HUX

7.2

B3auMHOe pacnonoxkeHue MpAMbIX B IMPOCTPAHCTBE: IEPECEKalolUecs, MapaieibHble U
CKpeluBaromuecs npsmslie. [lapaaienbHoOCTh NPAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE: MapauleIbHbIE
IpsiIMbI€ B IPOCTPAHCTBE, MAPAIEIBLHOCTh TPEX MPSAMBIX, MAPALIEIBHOCT MPSIMOM U MJIOCKOCTU. YTJIb
C COHAmpaBJICHHBIMU CTOPOHAaMH, Yroll MEXIy MpsSMbIMH B TpocTpaHcTBe. [lapanienbHOCTb
IUIOCKOCTEH: MapajulesibHble IIJIOCKOCTH, CBOMCTBA MapaienbHbIX IUIockocTeil. [Ipocreiimme

IPOCTPaHCTBEHHBIE (PUTYPHI HA IUIOCKOCTHU: TETPAdP, KyO, Mapajuieenumne/, TOCTPOSHUE CEUYCHUN

7.3

[lepneHAUKYISIPHOCTh NPSIMON M IUIOCKOCTH: NEPIEHIUKYIISAPHBIE NPSAMBIE B IPOCTPAHCTBE, MPSMBbIE
napajulejibHble M NEPHNEHAMKYISIPHBIE K IUIOCKOCTH, IPU3HAK NEPHEHIUKYJISIPHOCTU IPSIMOW H
IUIOCKOCTH, TEOpEMa O MPSAMOM NEPNEHIUKYIAPHON INIOCKOCTU. YTIIBI B NPOCTPAHCTBE: YrOJl MEXKAY
IPSIMOM U IUIOCKOCTBIO, ABYIPAHHBIN YroJl, JIMHEWHBIM Yroja ABYrpaHHoOro yria. Ilepnenaukymnsp u
HAaKJIOHHBIE: PACCTOSHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHME OT MPAMOM O IUIOCKOCTH, IMPOEKLUS
¢Gurypsl Ha IMIOCKOCTb. IlepneHIUKyISApHOCTh IUIOCKOCTEH: NMPHU3HAK MNEPHEHIUKYIIPHOCTU JBYX

wiockocTeil. Teopema o TpEX meprneHuKysIpax

7.4

[lonsiTME MHOrOrpaHHMKAa, OCHOBHBIE JJEMEHTbl MHOTOIDAaHHHKA, BBINYKJIBIE W HEBBIMYKIIbIE
MHOTOI'DaHHUKH, pa3BEPTKA MHOrorpaHHuka. llpm3ma: n-yrompHas npusma, IpaHM U OCHOBAHHUSA
IPU3MBIL, IpsIMasi U HaKJIOHHasl pU3Mbl, OOKOBasl M IOJIHAsl MOBEPXHOCTh Npu3Mbl. [lapannenenunen,
IIPSIMOYTOJIBHBIM TapaJuleienuIe] U ero coucrea. [Iupammpa: N-yronpHas NHUpaMuja, I'PaHU H
OCHOBAaHME MHUPAMHUIBI, OOKOBas W IMOJIHAS MOBEPXHOCTb MHUPAMUIBI, MpPAaBUIbHAS M yCEUEHHAs
nUpaMua. DJIEMEHTHI NpU3Mbl U nUpaMuabl. 1IpaBuIbHBIE MHOTOIPDAHHUKHU: NOHSTHE MPaBUILHOTO
MHOI'OI'PaHHUKA, [IPaBUJIbHAS [IPU3Ma U IIpaBUJIbHAS IUPAMUJIA, [IPAaBUJIbHAS TPEYroOJIbHAS IUpaMuia u
NpaBWIBbHBINA TeTpasap, KyO. IIpencraBienue o MpaBUIBHBIX MHOTOIPAaHHHMKAX: OKTAdAp, JOACKadp U

HUKOCadApyruc CeueHus MMPU3MBbI U TUPAMHUBI

7.5

CI/IMMeTpI/ISI B IIPOCTPAHCTBE: CUMMCTPHUA OTHOCHUTCIBHO TOYKH, HpﬂMOﬁ, IUIOCKOCTH. DJIEMEHTHI

CUMMCTPHUHU B IIMpaMuJax, mapauiCacnuneaax, mpaBujJIbHbIX MHOI'OI'paHHUKaX

7.6

Brruncnenue 3eMeHTOB MHOTOTpaHHUKOB: péOpa, quaroHany, yrisl. [lnomans 00KoBOW MOBEPXHOCTH
U TOJIHOM TMOBEPXHOCTH NPSIMON MPHU3MBI, IUIONMIAb OCHOBAaHUM, TeopemMa O OOKOBOW MOBEPXHOCTU
npsiMoit pu3Mel. [Inomaas O0OKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABMIIBHON MUPaMU/Ibl, TEOPEMA O

iomaan yceu€uuoit nupamuanl. [lousarue 06 06béme. OOBbEM MHpaMHIBL, TPU3MBI

7.7

HOI[O6HLIC TCJIa B IPOCTPAHCTBE. CooTHomIeHUS MCXKAY IIomaaiaMu HOBCpXHOCTCﬁ, 00BEMaMu




MOAOOHBIX TEN

11 KJIACC
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
6 I'eomeTpus
[Munuaapuueckass  MOBEPXHOCTh,  OOpasylolue  MIIWHAPUYECKOM  MOBEPXHOCTH,  OCh
6.1 | nunuHApUYeckoil moBepxHOCcTH. L{unuHap: ocHOBaHUs U OOKOBasi MOBEPXHOCTh, 00pa3yrolas u och,
TJI01AIh OOKOBOM M IMOJTHOM MOBEPXHOCTH
Konnueckass moBepxHOCTh, 00pa3yronue KOHUYECKOW MOBEPXHOCTH, OChb M BEpPIIMHA KOHHMYECKON
6.2 | moBepxHocTH. KoHyc: OCHOBaHME W BEpIIMHA, 00Opasyrolias ¥ OCh, IUIOMIaIh OOKOBOW M ITOJHOM
MOBEPXHOCTHU. Y Ceu€HHBINA KOHYC: 00pa3yIolle U BEICOTa, OCHOBaHHS 1 OOKOBAasi IOBEPXHOCTh
6.3 Cdepa u map: ueHTp, paauyc, [uameTp, IUIOMIAlb MOBEpXHOCTU cephl. BlaumHoe pacnonoxxeHue
' cdepsl U MITIOCKOCTH, KacaTellbHas MII0CKOCTh K cdepe, Iiomanb chepsl
6.4 | M3zobpaxkeHue Tl BpalleHUs Ha INIOCKOCTH. Pa3BEpTKa MIMHIPA ¥ KOHYyCa
6.5 Kom0Ounanuu ten BpalieHus 1 MHOTOIPaHHUKOB. MHOTOrpaHHUK, OMMCAHHBIN 0KOJIO cdepsbl, cdepa,
' BIIMCAHHAsl B MHOTOTPaHHUK, WJIU TEJIO BPaIllCHUS
6.6 [Tonsitue 06 o6bEMe. OcHOBHBIE CBOWMCTBA 00BEMOB Tei. Teopema 00 00BEME MPAMOYTOJIBHOTO
' napasuienenuneaa u ciaeacTsus u3 He€. O0bEM nunuuapa, Konyca. O0bEM mapa u miomab chepsl
6.7 [lono6usie Tenma B mpocTpancTBe. COOTHOIICHHST MEXIY IUIOUIAASIMH TOBEPXHOCTEH, 0O0bEMaMu
. MMOAOOHBIX TEI
6.8 Ceuenust nunuHApa (MapaiebHO W MEPHEHAMKYISIPHO OCH), CEYeHHs KOHyca (TmapasuieiabHoe
' OCHOBAHUIO U MPOXO/sIlee Yepe3 BEPIINHY), CeUeHHUs 1apa
BekTop Ha miockocT U B mpocTpaHcTBe. ClokKeHHe U BRIYUTAaHHE BEKTOPOB. Y MHOKEHUE BEKTOpa
6.9 | Ha umcno. PasokeHne BEKTOpa 10 TPEM HEKOMIUIAHAPHBIM BekTopaM. IIpaBmiio mapasuieenuresa.
Pemenue 3a1ay, cBsI3aHHBIX C MPUMEHEHUEM MIPABUII JEHCTBUI ¢ BEKTOpaMH
[IpsimoyronbHas cucteMa KoopAUHAT B pocTpancTBe. Koopaunatel Bekropa. Ilpocteiimme 3anauu B
6.10 KOOpJMHATAX. YTOJ MexAy BekropaMu. CkajasipHOE MPOU3BENCHHE BEKTOPOB. BbluucieHue yrios

MCXKAY MPSAMBIMHA U INIOCKOCTAMMU. KOOpI[HHElTHO-BCKTOpHLIﬁ MCTO/ IIpHU PCIICHHUU I'COMETPHUYCCKUX

3aaa4




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIbHOM MPOI'PAMMBI CPEJJHEI'O OBIIIETO
OBPA3OBAHUA

Kon
npose
psiemo
ro
TpeOOB
aHus

IIpoBepsieMble TPpeGOBaHUS K MPeIMETHBIM Pe3yJIbTATAM OCBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NMPOrpaMMbl CpeIHero 001ero o0pazoBaHus

Brnanenue Metonamu J10Ka3aTeNbCTB, AITOPUTMAMU PEIICHHS 3a/1a4; YMEHUE (HOPMYITHPOBATH U
OIIEpUPOBATh MOHITUSIMU: OIPEAEIECHUE, aKCUOMA, TEOpEMa, CJIEJICTBUE, CBOMCTBO, MpPHU3HAK,
JI0Ka3aTelbCTBO, PABHOCWIBHBIE (DOPMYIHPOBKH; NPUMEHATh HUX; YMEHHE (OPMYIHPOBATH
o0paTHO€ ¥ TPOTHBOIOJIOXKHOE YTBEpPXKJIEHUE, NPUBOIUTH MPHUMEPHl U KOHTPIPUMEPHI,
HCII0JIb30BaTh METOJ MaTEeMaTHYECKOM WMHIYKIMH; IPOBOAMTH J10Ka3aTEJIbHBIE PACCYKICHUS
IIpY PEIICHUM 3a7ad, OLEHUBAThb JIOTMYECKYI0 IIPaBUIBHOCTb PACCY)KICHUN; YyMEHUE
OIIEpUPOBATh NOHATHUAMU: MHOXKECTBO, IIOJMHOKECTBO, ONIEPALIMN HaJ MHOXECTBAMH; YMEHUE
HCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapaTr A ONMCAHMS pealbHbIX IPOLIECCOB U
SBJICHUM M TpU pelIeHUM 3aJad, B TOM YHUCJIE M3 JAPYIMX Y4eOHBIX INPEIMETOB; YMEHHE
ONepUpOBaTh MOHATUAMHU: Tpad, CBA3HBIA Irpad, AepeBo, LUK, Ipad Ha IUIOCKOCTH; YMEHHUE
3a/laBaTh U OMUCHIBATH Ipadbl pa3IMYHBIMU CIIOCOOAMU; MCHOIb30BaTh Ipadbl MpH pelieHun

3a1a4

YMeHue omnepupoBaTh MOHATUSMHU: HATypaJbHOE YHUCIO, LIEJI0€ YHUCIIO, CTENEHb C LEJIbIM
II0Ka3aTesieM, KOpEHb HaTypajbHOW CTENEHH, CTENIEHb C PAllMOHAJIbHBIM I10Ka3aTelIeM, CTENIEHb
C ICWCTBUTENBHBIM IIOKa3aTeseM, JOrapu(M Yuciia, CHHYC, KOCHHYC U TaHT€HC TPOU3BOJIBHOTO
YyHucila, OCTAaTOK MO MOMAYNIO, PalMOHAIBHOE YHCIJIO, HUPPALMOHAIBHOE YHUCJIO, MHO>KECTBA
HaTypaJibHbIX, LEJbIX, PALUOHAIBHBIX, JEUCTBUTENIbHBIX YHCEN; YMEHUE HCI0JIb30BaTh
MPU3HAKUA JIEJTMMOCTH, HAMMEHBIIUN OO [eTuTellb U HauMEHbIIee o0Inee KpaTHoe,
anroput™ EBKiInMga npu pemeHuu 3ajady; 3HAKOMCTBO C Ppa3JIMYHBIMU MO3ULIUOHHBIMU
CHUCTEMaMH CYHCIICHUS; yYMEHHE BBINOJHATh BBIUMCICHHE 3HAUECHUH U MpeoOpa3oBaHUs
BBIpQXKEHHM CO CTeNeHAMH U JorapudpmMamu, MpeoOpa3oBaHus APOOHO-palMOHATBHBIX
BBIpQ)KEHUI; yMEHHE OIEepHUpOBATh MOHATHSAMHU: IIOCIEA0BATEIbHOCTh, apudmMeTnyeckas
mporpeccusi, TeOMeTpUYeckas IMporpeccus, OECKOHEYHO YObIBalollasi TIeoMeTpUyYecKas
Mporpeccus; yMEHHE 3aJaBaTh MOCJIEI0BATEILHOCTH, B TOM YHCJIE C MOMOUIbIO PEKYPPEHTHBIX
(dhopMyI1; yMeHHE ONepUpOBaTh MOHITUSAMM: KOMIUIEKCHOE YUCIIO, CONPSKEHHBIE KOMIUIEKCHbBIE
9rcia, MOIYJIb M apryMEHT KOMIUIEKCHOTO 4YHcla, (opMa 3alucd KOMIUICKCHBIX YHCEIN
(reomeTpuyeckas, TPUTOHOMETpUYECKas ¥  anreOpamyeckas); yMETb  IPOU3BOJIUTH
apudmeTnueckue AEHCTBHS C KOMIUIEKCHBIMH YWCIIAMH;, TIPUBOJUTH MPUMEPHI UCTIOTH30BAHUS

KOMIUJICKCHBIX YUCCJI; OIICPHUPOBATH MMOHATHAMU: MATpHUILlA 2X2 u 3><3, OIPCACIINTCIIb MATPUIIBI,




FeOMeTpI/I‘IeCKI/Iﬁ CMBICJT OITPCACITIUTCIIA

YMeHue onepupoBaTb IOHATUSAMHU: palMOHAIbHBIC, WPPALUOHAIBHBIC, I10KAa3aTECIbHbIC,
CTETIEHHbIE, JIoTapu(pMUUYEeCKHe, TPUTOHOMETPUYECKHE YpaBHEHHS 1 HEPABEHCTBA, UX CUCTEMBI;
yYMEHHUE ONepupoBaTh MOHATUSAMHU: TOXIECTBO, TOXKIECTBEHHOE NpeoOpazoBaHKe, YpaBHEHUE,
HEPaBEHCTBO, CUCTEMAa YPAaBHCHUI U HEPABEHCTB, PABHOCUIIBHOCTh YPAaBHEHWM, HEPABEHCTB U
CUCTEM; YMEHHUE peLIaTb YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI C IIOMOIIBI PA3IUYHBIX
MIPUEMOB; pEIIaTh YPAaBHEHHsI, HEPABEHCTBA U CHCTEMBI C ITApaMETPOM; IPUMEHSATh YPABHEHHS,
HEpPABEHCTBA, MX CHUCTEMBbI Ul PELIEHUs MaTeMaTH4YeCKUX 3aJad M 3a7a4 U3 pas3iInYHbIX

oOyacTeil HayKu U peaIbHOM KU3HU

YMeHne onepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (DYHKIMH, MEPHOAMYHOCTH (DYHKIHH,
OTPaHUYECHHOCTh (PYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, IKCTpeMyM (GYHKIWH, HAuOOJbIIee U
HaMEHblIee 3HaueHUs (YHKIMU Ha MPOMEKYTKE, HeNpepbiBHAS (YHKIMSA, aCUMITOTHI
rpaduka GyHKIUH, IEpBast U BTOpasi MPOU3BOAHAA (DYHKLINHU, TEOMETPUUYECKUH U (PU3NUECKUN
CMBICJI ITPOU3BOIHOM, IEPBOOOPA3HAs, ONPECIEHHBII HHTETPpall; yMEHHE HAXOIUTh ACUMITOTHI
rpa¢uka (yHKIHMU; YMEHUE BBIYUCIATH MPOM3BOJHBIE CYMMBI, MPOU3BEICHMSA, YACTHOIO WU
KOMIO3ULMN (DYHKIMHA, HAXOJUTh ypaBHEHME KacaTelbHOM K Tpaduky (QYHKLIHH; YMEHHE
HAXOJUTh MPOU3BOJHBIC 3JIEMEHTAPHBIX (DYHKIUH; YMEHUE HCIIOJIB30BATH IMPOU3BOIHYIO IS
uccueoBaHus (QyHKIMHA, HAXOAUTh HAMOOIbIINE U HAUMEHBIINE 3HAYCHUS (DYHKIUI; CTPOUTD
rpadKi MHOTOWICHOB C HCIIOJI30BAHMEM amlapara MaTeMaTHYECKOrO aHali3a; NPUMEHSThH
MPOU3BOJHYIO JUII HAXOXKICHUS HAWIYYIIETO pEIMeHWs B NPUKIANHBIX, B TOM YHCIE
COLMATEHO-D)KOHOMHYECKUX W (PH3MUECKUX 3a/Jadax; HAXOAWUTh IUIOMAAH U OO0BEMBI (UTY C
MOMOIIBI0 WHTETpajia; MPUBOIUTH MPUMEPHI MaTEMAaTHYECKOTO MOJCIHPOBAHUS C TOMOIIBIO

nuddepeHaTbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATUAMHU: Tpaduk (yHKIMH, oOpaTHas (YHKIMS, KOMIO3HMLIHUS
¢byHKuui, nuHeHHas (QyHKIMS, KBaJgpaTHuHas (QYHKIMs, palMOHANbHAs (YHKIUS, CTCIICHHAs
(GyHKLUSA, TpPUTOHOMETpUYecKHe (YHKIMM, OOpaTHbIE TPUTOHOMETpUYEeCcKHe (YHKIHH,
nokaszaTelbHass M Jorapupmuyeckas (GyHKUMH; YMEHHE CTPOMTHh TIpauKH H3y4EHHBIX
(yHKIMHA, BBITOJHATH TpeoOpa3oBaHus TpaduKoB (YHKIHMHA, HCIOJIB30BaTh TpaduKH s
W3YUYEHHsI TTPOIECCOB M 3aBUCUMOCTEH, TIPU PEIICHUH 33]a4 U3 IPYTUX YUEOHBIX MPEIMETOB U
3aJjad M3 pEaNbHOW JKWU3HHW; BBIpaXkaTh (opMylamMu 3aBUCHMOCTH MEXAY BEIMYUHAMU;
WCIIOJIb30BaTh CBOMCTBA M TpaduKu (PYHKIUH IJIs1 pelIeHUs] YypaBHEHHUI, HEPABEHCTB M 337a4 C
rapaMeTpamMu; M300pakaTh Ha KOOPJAWHATHOM IIJIOCKOCTH MHOYKECTBAa PEIICHHH ypaBHEHHH,

HCEPABCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 337]a4M Pa3HbIX TUIIOB (B TOM YHCJI€ Ha MPOLEHTHI, JOJIU U YacTH,
Ha JBIDKEHHE, paboTy, CTOMMOCTh TOBAPOB U YCIYyT, HAJIOTH, 33Ja4d M3 OOJACTH YIpPaBICHUSA
JTUYHBIMU U CEMEWHBIMU (PMHAHCAMHM); COCTABIISATH BBIPAXKECHUS, YPaBHEHUs, HEPABEHCTBA U MX
CUCTEMBl II0 YCIOBHUIO 3aJayM, MWCCIEIO0BaTh IIOJYYEHHOE pELICEHHE U OLEHUBATh

HpaBIIOHO,I[O6HOCTB pe3yJIbTaTOB;, YMCHHC MOJACIUPOBATH PCAJIbHBIC CHUTyallUM Ha A3BIKC




MaTCMaTUKU; COCTABJIATH BBIPAKCHUSA, YPABHCHHA, HCPABCHCTBA U HUX CHUCTCMEI IO YCJIOBHIO
3alayi, HCCJICAOBATL TIOCTPOCHHBIC MOJACIM C HUCIOJB30BAHUCM  alllapara anrerH,

UHTEPIPETUPOBATH MOJTYYESHHBIA Pe3ylIbTaT

YMeHue omnepupoBaTh MOHATHSIMH: CpelHee apu(MeTHUecKoe, MeIuaHa, HauOOIbIlIee WU
HauMEHBIIIee 3HAYCHHUS, pa3Max, TUCIEPCHs, CTAHAAPTHOE OTKIOHEHHWE YHCIOBOro Habopa;
YMEHHE W3BJIEKaTh, HUHTEPIPETUPOBATh HHGOpPMALMIO, MPEICTaBICHHYI0 B TaliMlax, Ha
nuarpaMmax, rpadukax, OTPaKarollyl0 CBOWCTBAa peaJbHBIX TPOIECCOB U  SIBICHUM;
MpeICTaBIAT, UHYOPMALIMIO C TIOMOIIBIO TaOMUI] U JAUAarpaMM; UCCIEN0BATh CTATUCTUYECKUE
JaHHbIE, B TOM YHCJE C TPUMEHEHHEM TpauuecKuX METOJOB M JJIEKTPOHHBIX CPEICTB;
rpauYecKu MCCIIEIOBATh COBMECTHBIC HAOIIOACHUS C MOMOIIBIO JUArpaMM pacCEUBaHUS W

JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATHUSAMH: CIyYalHBIN ONBIT W CllydaifHOE COOBITHE, BEpOSITHOCTH
CIIy4alfHOrO COOBITHS; YMEHHME BBIYUCIATH BEPOSTHOCTh C HCIOJb30BAHUEM TpaduyecKux
METOJIOB; HMPUMEHATh (HOPMYJIBl CIOKEHHS W YMHOXEHHUS BEPOSITHOCTEH, (opMyny MOTHON
BEPOSTHOCTH, (opmyny bepnymin, komOuHaTOpHble (akTel U (OPMYIBI; OLEHHBATH
BEPOSITHOCTH DPEAJbHBIX COOBITHI; yMEHHE ONEepHUpOBaTh MOHATHAMM: CllyyailHas BeIMYUHA,
pacupeleNieHHe BEPOSTHOCTEH, MaTEeMAaTHYECKOE OKUIAHHWE, IHUCIEPCHs U CTaHAAPTHOE
OTKJIOHEHHE CIIy4ailHOW BEJIMYMHBIL, (PYHKIMU pacHpeiesieHUs U IUIOTHOCTH PaBHOMEPHOTO,
IIOKa3aTeJIbHOI0 U HOPMAJIBHOI'O PACHpElENICHUN; YMEHUE UCIO0Ib30BaTh CBOMCTBA U3YyYEHHBIX
pacnpenenieHuid JUis pelieHus 3ajady; 3HAKOMCTBO C MOHSTHSMH: 3aKOH OOJIBIIUX YHUCEIl,
METOJIbl BBIOOPOYHBIX HCCIEAOBAHUNA; YMEHHE NPUBOAUTH MPHUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIKX YUCEN B MPUPOJIHBIX U OOIECTBEHHBIX SBJICHUSAX; YMEHUE ONEPUPOBATH MOHITHSIMHU:
COYeTaHMe, IEPEeCTaHOBKA, YUCIIO COUCTAHHM, YMCIIO NepecTaHOBOK; OuHOM HbloTOHA; ymeHue
NPUMEHSATh KOMOMHATOpHBIE (AaKThl M PACCY)KACHUS JUIA peIIeHWs 3a/1ad; OIEHHBATh
BEPOSATHOCTH PEAbHBIX COOBITUH; COCTAaBIISATH BEPOSITHOCTHYIO MOJEIb M HHTEPIPETHPOBATH

MIOJIy4EHHBIH pe3ypTaT

YMeHue onepupoBaTh MOHATUSIMH: TOUYKA, MPsAMasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIYY,
BEJIMYMHA YyTja, TUIOCKUNA YTOJ, ABYIPAaHHBIA Yroj, TPEXTPaHHBIA YToJ, CKPEIIUBAIOLIUECS
npsiMble, TapalIeIbHOCTh M TMEPHEHAUKYISPHOCTh MPSIMBIX M IJIOCKOCTEH, Yroia MEXKIy
MPSIMBIMU, YTOJI MEXKAY MPSAMOM M TUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSMHU, PACCTOSHUE OT
TOYKH J10 TUIOCKOCTH, PACCTOSHUE MEXAY MPSIMBIMU, PACCTOSIHUE MEXKY MIIOCKOCTSIMH; YMEHUE
WCIIOJIb30BaTh MpPHU pPEUICHUM 3a7a4 HM3y4dyeHHbIe (DAKThl U TEOPEMbl IUIAHUMETPHUM; YMEHUE
OIICHUBATh pPa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHPA; CTPOUTh MATEeMaTHUYECKHUE MOJEIU C
MOMOIIIbI0 TEOMETPUUYECKUX TMOHATUNA U BEIIMYWH, PEIIaTh CBSA3aHHBIE C HUMH MPAKTHUYECKUE

3aga4uu
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YMeHue omnepupoBaTh MOHATHAMHU: IUIOMAAb (UTYphl, O00BEM (UTYpbl, MHOTOTPAaHHUK,
NPaBUIBHBI MHOTOTPAaHHUK, CEYEHHWE MHOTOrpaHHMKa, KyO, MapajuleienuIes, Mpu3Ma,

nupamMuja, (bm“ypa " MMOBCPXHOCTH BpalllCHUs, HUWINHIAP, KOHYC, Iap, cq)epa, iomanb C(I)epbl,




TUIOIIA/b TIOBEPXHOCTH MUPAMHUIBL, TPU3MBI, KOHYCA, IIUIUHIPA, 00bEM Ky0a, IpSIMOYTOJIEHOTO
napajuieNienumea, NupaMuabl, TpU3Mbl, TWIMHAPA, KOHYCa, IIapa, pa3BEPTKA MOBEPXHOCTH,
CEYEHMs KOHYCa U LMIMHAPA, apaJljelIbHbIE OCH MM OCHOBAHMIO, CEYEHME 11apa, MI0CKOCTH,
Kacaromasgcsa cdepbl, LIWIMHApPA, KOHyCa; YMEHHE CTPOUTh CEYEHHE MHOTOTPAHHUKA,
M300pakaTh MHOTOTPAHHUKH, (PUTYPHI U TIOBEPXHOCTH BPAILEHUS, UX CEYCHHUS, B TOM YHCIIE C
MOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE NPUMEHSTh CBOWCTBA T'€OMETPHUECKUX (Uryp,
CaMOCTOSITENIbHO (POPMYIMPOBATH OIpENENeHUsI M3y4aeMbIX (Uryp, BbIIBUraTh THUIIOTE3BI O
CBOICTBaxX M MpHU3HAKaX F€OMETPUUYECKUX (UTYp, 00OCHOBBIBATH UM OMPOBEPraTh UX; yMEHHE
MPOBOANTH KJiaccUpUKalKio (GUryp MO pa3IuyHbIM TMPU3HAKAM, BBINOIHITH HEOOXOIUMBIE

AOIMMOJTHUTECIIBbHBIC ITIOCTPOCHUSA
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YMeHue omnepupoBaTh IMOHATHUSMHU: JBM)KEHHE B MPOCTPAHCTBE, IMapaUIeIbHBIA MEpPeHoc,
CUMMETpPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHue MoA00us, mo1o0HbIe
Gburypel; yMeHue pacro3HaBaTb paBHbIE W TMOAOOHBIE (UTYpPH, B TOM 4YHCIE B NPUPOAE,
UCKYCCTBE, apXUTEKType; HUCIIOJb30BATh F€OMETPHYCCKUE OTHOILICHMS NPH PEUICHUH 337134,
HAXOJUTh TEOMETPHUYECKHE BEIMYHMHBI (IJTMHA, YroJl, IUIOINaab, 00BhEM) NIPU PEIICHUH 33134 13
APYrUX YYeOHBIX TNPEIMETOB M U3 DPEATbHON JKU3HH; YMEHHE BBIYHCISATH T'€OMETPUYECKHUE
BEJIMYMHBI (JUIMHA, YroJl, IUIOMIadb, OOBEM, IUIOMIAIb MOBEPXHOCTH), UCIIONIB3YS H3YYCHHBIC
GbopMynBl M METOABI, B TOM YHCJE: IUIOIAAb IOBEPXHOCTH IHMPAMHIbI, HPH3MBI, KOHYCA,
WIMHPA, IUIOMAAs chepbl; 00bEM KyOa, MPSMOYTOJBHOTO TMapailielenuesia, MHUPaMUIbL,

MIPU3MBI, HWIMHAPA, KOHYCA, I1apa; YMEHUE HAXOAUTh OTHOUIEHHE 00BbEMOB MO00HBIX GUTYP
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VYMmenue ONEpHUPOBATH MOHATHAMU: MIPAMOYTOJIbHAd CUCTEMAa KOOPAWHAT, BEKTOP, KOOPAWHATHI
TOYKH, KOOPJAUHATHI BEKTOPa, CyMMa BEKTOPOB, ITPOU3BEICHHE BEKTOPA HA YHCIIO, PAa3IOKCHHE
BEKTOpa MO 0a3uCy, CKaJsIpHOE IPOU3BEICHHE, BEKTOPHOE IIPOM3BEACHHUE, YTOJl MEXIy
BCKTOpaMHu; YMCHHUC HUCIOJIb30BaATH BeKTOprII\/JI u KOOpIIHHaTHBIﬁ MEeTod4 JJId PCIICHUA

reOMETPUUECKUX 3a]a4 U 3a/1a4 JPYTruX yu4eOHbIX IPEAMETOB
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YMmenue BBI6I/IpaTI:> MOAXOOAIIUN METOH MJIs peuieHud 3aaa4yv; HNOHHMAHUC 3HAYUMOCTU
MAaTEMAaTUKU B HU3YUYCHUHU HNPHUPOAHBIX U O6IJ.I€CTB6HHBIX mponeccoB u SIBJ'ICHI/II\/'I; YMCHHC
PacCiio3HaBaThb IMPOABICHHUEC 3aKOHOB MATECMATHUKHW B HMCKYCCTBC, YMCHHC IIPUBOAUTH IPUMCEPLI

MAaTEMaTHYE€CKUX OTKPBITUH POCCUHUCKON U MUPOBOM MaTeMaTUYECKON HAyKU




INEPEYEHb 2JIEMEHTOB COAEPXKXAHUS, IITPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

Kon
1 Yucna 1 BBIYUCICHUS
11 HarypanbHble u nienslie uncia. [lpuzHaku AeTMMOCTH LENbIX YHUCe
19 Panmonaneupie umncia. OOBIKHOBEHHBIE W JECATUYHBIE APOOH, TMPOLEHTHI, OECKOHEYHBIE
' nepUoOANYECcKHe Apoou
13 ApudmMeTnyeckrii KOpEeHb HATypaJbHOW cTemnmeHu. JlelcTBuS ¢ apuMETHYeCKMMHU KOPHIMHU
' HaTypajabHOMN CTEIICHU
1.4 Cremnenb ¢ 1enbIM nokasareneM. CTeTeHb ¢ palmoHaIBHBIM MToKa3aTeraeM. CBOMCTBA CTETICHU
15 CuHyc, KOCHHYC W TaHT€HC YMCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO
| aprymenra
1.6 Jlorapudm uucna. JlecaTuuHbie U HATYpaJIbHbIC JOrapu(MbI
17 HeiictButensHple  uyucia. ApudMeTHUYECKHEe Omepanud C  JACHCTBUTEIbHBIMH  YHCIAMHU.
' [TpuGnxEHHBIE BHIYUCICHUS, PAaBUJIa OKPYIJICHUS, TPUKHUIKA U OLICHKA Pe3y/IbTaTa BEIYUCICHHMA
1.8 [TpeoOpazoBaHMe BBIPAKCHHIMA
1.9 KommuiekcHble uncna
2 YpaBHEHMS U HEPaBEHCTBA
2.1 Llenbie U 1pOOHO-palIOHANIEHBIE YPaBHEHHUS
2.2 HppanyoHanbHble ypaBHEHUS
2.3 TpuronomeTpudecKkue ypaBHSHHUS
2.4 [TokazaTenpHbIC U TOTapUDMUUECKUE YPABHEHUS
2.5 Lenbie 1 1poOHO-paLlMOHAIbHBIE HEPABEHCTBA
2.6 WppanuoHanabHble HEPABEHCTBA
2.7 [Toka3arenbHble U JorapupMUIecKie HepaBeHCTBA
2.8 TpuroHomerpuyeckre HepaBeHCTBA
2.9 CucTteMbl U COBOKYITHOCTH ypaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEHHS, HEPABCHCTBA M CUCTEMBI C ITApaMeTPaMu
2.11 Martpuia cucTemsl JIMHEHHBIX ypaBHEHUH. OrnpenenuTesb MaTpUILIbI
3 @OyHkmu U rpaduku
3.1 @ynxnys, cnocoOs! 3aaanus yHkuu. ['paduk ¢pynkunu. Bzanmuo oOpatueie pyHkuuu. YETHbIE




u Heu€THble pyHkuuu. [leprognueckue GyHKIHH

OOnacTb ompeneneHuss M MHOXKeCTBO 3HaueHuM ¢yHkouu. Hymn ¢ynkuuun. I[IpomexyTku

3.2 3HAKOMOCTOSHCTBA. [IpoMeXyTKH MOHOTOHHOCTH (PYHKIIMH. MaKCUMyMbl U MUHUMYMBbI ()YHKIIHH.
HauGonbiiee 1 HaumeHblee 3HadYeHUE (QYHKIIUU Ha IPOMEKYTKE
33 CrenerHast GyHKITUSI C HATYpPaJIBHBIM U II€JIBIM TIoKa3zareneM. E€ cBolicTBa u rpaduk. CBoiicTBa U
' rpaduk KOpHs N-Oi CTENeHH
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [TokasarenbHas u norapudmudeckas GyHKINU, UX CBOMCTBA U rpaduKu
3.6 Touku pa3pbiBa. ACUMNTOTHI rpadukoB GpyHKuuil. CBoNCTBa (yHKIMI, HEPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHNUS MTOCIIE0BATEIbHOCTEN
3.8 Apudmernueckas 1 reoMmeTpudeckas nporpeccun. @opmysa CI0XKHbBIX IPOLIEHTOB
4 Hauana maTemMaTnueckoro aHainsa
4.1 [TpousBoanas pynkuuu. [Ipon3BogHbIE AI€MEHTAPHBIX PYHKINN
42 [lpumeHeHne TPOM3BOIHONW K HCCIENOBaHMUIO (DYHKIMI Ha MOHOTOHHOCTH M 3KCTPEMYMBI.
' Haxosxaenue HauOoJIbIIero ¥ HAMMEHbIIETO 3HaYeHNs (DYHKIIMU Ha OTPE3Ke
4.3 [TepoobOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOecTBO, onepanu HaJ MHOKecTBaMuU. [{narpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTh B cTaTUCTHKA
6.1 OnucartenbHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KomOunaropuka
7 I'eometpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMbIe ¥ TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 NOBEpXHOCTHU BPALLEHUS
7.5 KoopauHats! 1 BEKTOPBI




