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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma ydyebHoro kypca «I'eomerpusi» 6a3oBoro ypoBHs i oOydaromuxcs 10 —
11 kiaccoB pazpaborana Ha ocHOoBe DenepaabHOr0 rocyIapCTBEHHOT0 00pa30BaTENLHOTO CTaHAapTa
cpenHero obimiero o0pa3oBaHUsl, C YUETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUH, MPEABABISAEMBIX K
MaTeMaTHYECKOMY OOpa30oBaHUIO, U TPATUIMI POCCUHCKOro oOpa3oBaHms. Peamm3amus mporpamMmbl
oOecrieunBaeT OBJIAJCHHE KIFOYEBBIMU KOMIETEHIIUSIMHU, COCTABIISIIOIIMMH OCHOBY JJISI CAMOPa3BUTHUS
U HENPEepPBIBHOTO 00pa3oBaHUSs, IEIIOCTHOCTh OOMICKYIbTYPHOTO, TUYHOCTHOTO U IO3HABATEIHHOTO
pPa3BUTHUSA JTUYHOCTU 00YUAIOIIUXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocth y4eOHOTO Kypca reOMEeTpHH Ha YPOBHE CPEIHET0 001Iero oopazoBaHus 00yCIOBICHA
MPAKTUYECKONH 3HAYUMOCTBIO METANpPEJAMETHBIX U MPEAMETHBIX PE3ylbTaTOB O0yYEHUs TEOMETPUH B
HANpaBJICHUU  JIMYHOCTHOTO  pa3BUTHA  oOydwaromuxcs, (GopMupoBaHus  (yHKIHOHATIBHON
MaTeMaTHUYeCKON IPaMOTHOCTH, U3YYCHHUS APYTUX y4eOHbIX AUCHMUILINH. PazButue y oOydarommxcs
NPaBWIBHBIX TPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHH TEOMETPUYECKHUX aOCTpaKIHi,
COOTHOILIEHUH PEANbHOTO M UJICATBHOT0, XapaKkTepe OTPaKEHUS MaTeMaTHYeCKOW HAYKOH SIBJICHUN U
IPOIIECCOB PEaJbHOr0 MHpa, MECTE T'e€OMETPUU B CHCTEME HAayK W pOJM MaTeMaTUYeCKOTO
MOJICJIMPOBAHUSI B HAyYHOM IIO3HAHUW W B MPAKTHUKE CHOCOOCTBYET (OPMUPOBAHHIO HAYYHOTO
MHPOBO33PCHUA YYallUXCda, a TaKKC KadCCTB MbIIIJICHUA, HCO6X0[[I/IMI)IX U1 agarrainunu B
COBPEMEHHOM 00I1IeCTBE.

['eomeTpus sBIsETCS OHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro 00IIero o0pa3oBaHus,
Tak Kak o0ecrneynBaeT BO3MOXKHOCTh U3yU€HHUs KaKk JUCIHUIUIMH  eCTECTBEHHO-HAay4HOM
HaIIPaBJIECHHOCTH, TaK U TYMaHUTapHOU.

Jlorudeckoe MplluieHue, GopMupyeMoe MPU HU3YYCHHH OOYYaIOIIMMUCS MOHATUHHBIX OCHOB
TCOMETPHUHU U NOCTPOCHHU HCIOYKH JIOTHUYCCKUX yTBep)KI[eHI/Iﬁ B XOAC PCIICHHUA T'COMETPUUCCKHX
3a/1a4, YMEHHE BBIABUTATh U OMPOBEPraTh TUMOTE3bl HETIOCPEICTBEHHO MCIONB3YIOTCSA MPH PEIICHUN
3aJ1a4 €CTECTBEHHO-HAYYHOTO IMKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHeHTHPOBAThCS B MPOCTPAHCTBE HIPaeT CYIIECTBEHHYIO POJb BO BCEX OOJACTIX
NesITeTbHOCTH 4YeroBeka. OpHEHTalusi 4YeloBeKa BO BPEMEHHM M MPOCTPAHCTBE — HEOOXOIUMOe
YCIIOBUE €r0 COIHUAIBHOTO OBITHS, (opMa OTpakeHHUs OKPYKAIOIIET0 MHUpa, YCIOBHE YCIEITHOTO
MO3HAHUS M aKTUBHOIO NpeoOpa3oBaHUs NEUCTBUTENBHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpa3zamMu O0BEIMHSAET pa3Hble BUABI Y4eOHOH M TPYAOBON [EATENbHOCTH, SBISETCS OJHUM U3
po(heCCHOHATLHO BaXKHBIX KA4YeCTB, MOITOMY aKTyajbHa 3aja4a (OPMUPOBAHUS y OOYUArOIIMXCS
MPOCTPAHCTBEHHOTO MBINUICHHUS] KaK pPa3HOBUIHOCTH OOpPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO
KOMITOHCHTA B ITIOATOTOBKE K HpaKTquCKOﬁ ACATCIIBHOCTH ITO MHOTHYM HAITpaBJICHUSAM.

[lenb ocBOEHHs MporpaMMmbl yuyeOHOro kypca «l'eomerpusi» Ha 0a30BOM YpoBHE OOydeHHUS —
001meoOpa3oBaTeIbHOE ¥ OOMIEKYJbTYPHOE pa3BUTHE OOydJaIOIIMXCS 4epe3  oOecredeHue
BO3MOXXHOCTH TMPHOOPETEHUST W WCIHOIb30BAHUS CHUCTEMATHUYECKUX TE€OMETPHUYECKMX 3HAHUN U
neicTBuil, crenuUYHBIX T€OMETPUHM, BO3MOXHOCTH YCIHEIIHOIO MNPOAOKEHHUS 00pa3oBaHUS IO
CHEIHUALHOCTSIM, HE CBS3aHHBIM C MPUKJIAIHBIM HCIIOIH30BAaHHEM F€OMETPHH.

[Tporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE IpenHA3HAdeHa JJIsi OOYJaIOUINXCs CpeaHen
IIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTEILHBIX 3aTPYTHEHUH Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHusI.
Takum o00pazom, oOyuaromuecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOHMTH OOIIME MAaTeMaTHYECKHE
YMEHHUsI, CBSI3aHHBIE CO CHEMU(UKON TEOMETpUM M HEOOXOAMMBIE s XU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPUIO OoJyiee TIIyOOKO, €CIIM B
TAIBHEUIIEM BO3HHMKHET HEOOXOJUMOCTh B TEOMETPUYECKMX 3HAaHUSAX B MNPO(HEecCHOHATBHOM
JESITEIbHOCTH.

I[OCTI/I)KGHI/IG [eJii OCBOCHUS NPOTrpaMMbl OGCCHG‘IHB&GTCH peIICHUECM COOTBCTCTBYIOIIUX 3aaaY.
[IpuoputeTHRIMU 3aJauaMu OCBOeHHUs Kypca «l'eomerpum» Ha 6a3zoBoM ypoBHe B 10—11 kmaccax
ABIAKOTCA:



e (opMHpOBaHNE MPEICTABICHUS O TEOMETPUH KaK YaCTH MHPOBOM KYJIBTYPHl M OCO3HAHHUE e
B3aUMOCBSI3H C OKPY)KAIOIINM MHUPOM;

e (opmupoBaHUE MPEACTABICHUS O MHOTOTPAHHUKAX W TelaX BPAIEHUS KaK O BaKHEUIITNX
MAaTCMAaTUYCCKUX MOJCIAX, IMO3BOJIAIOINIMX OIMMCBbIBATL MW HM3Y4YaTb Pa3HbIC SBJICHUSA
OKPYXXaIOIIEero MHUpa;

e (QopmupoBaHuME yMEHHS paCloO3HABAaTh Ha 4YepTekax, MOJCISIX M B pPEATbHOM MHUPE
MHOTI'OT'paHHUKHA U TCJIa BPALLICHUS,

e OBJAJCHHE METOJAMH PEIICHHS 33]a4 Ha OCTPOCHHS Ha M300paKeHUAX MPOCTPAHCTBEHHBIX
buryp;

° q)OpMI/IpOBaHI/Ie YMCHHA OINICPHUPOBATH OCHOBHBIMU INOHATUSAMHU O MHOI'OIpaHHUKAX U TCJIaX
BpalCcHuA U UX OCHOBHBIMUA CBOﬁCTBaMH;

e OBJAJCHHEC AaNTOPUTMaMH pEIICHHUS OCHOBHBIX THIOB 3ajgad; (OPMUPOBAHHE YMEHHS
IMPOBOAUTDH HCCJIOXKHBIC NOKA3aTCIBbHBIC PACCYKACHUA B XOAC PCHICHUA CTCPCOMETPUUCCKUX
3a/1a4 U 3a/1a4 C IPAKTUYECKUM COZEpKaHHEM;

® Da3BUTHE MHTEIUICKTYAJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH 00yUaromuXCsi, MO3HABATEIHLHON
AKTUBHOCTH, UCCJICAOBATCIbCKUX YMGHI/If/'I, KPUTUYHOCTH MBIIIJICHUA

e (¢opmupoBaHue (GYHKIHOHAJIBHOM TI'PaMOTHOCTH, pEJIEBAHTHOW T'€OMETPUU: yMCHHE
pacno3HaBaTh TPOSBICHHUS TEOMETPHUUSCKHX MOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CHTYyallUAX W TpPU H3YYEHUH JAPYrHUX YUEOHBIX IPEIMETOB,
IPOSIBIICHUS 3aBUCHMOCTEH U 3aKOHOMEPHOCTEH, (hOPMYIIMPOBATh UX HA SI3BIKE TEOMETPUH U
CO3aaBaTb rCOMETPUUCCKHUEC MOACIIN, IIPUMCHATDH OCBOCHHBIHN FGOMCTpI/ILIGCKI/Iﬁ afnmnapar ajisd
pelIeHus MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, MHTEPIPETHPOBATh U OLICHUBATH MOJTYYCHHbIC
pe3yIbTaThl.

OTnu4uTeNbHOM OCOOEHHOCTBIO MPOTpPaMMBbl SBISETCS BKIIOYEHHE B KypC CTEPEOMETPUU B
Ha4ajI€ €ro M3y4dCHHUsdA 3aaad, pCIIacMbIX Ha YPOBHC HMHTYMTHBHOTO IIO3HAHHA, U OHpe)IeJIéHHI)IM
o0pa3oM opraHu3oBaHHas pa0oTa HaJl HHMMH, YTO CIIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U
MPOCTPAHCTBCHHOI'O MBINUJICHHA, CTUMYJIUPYET MMPOTCKAHNEC MHTYUTHUBHBIX MMPOUECCOB, MOTUBUPYET K
JapHeHIeMy U3y4eHHIO MpeIMeTa.

[Ipennmourenue oTAaércs  HArASAHO-KOHCTPYKTUBHOMY MeTOAy OOydeHus, TO €cTb
TEOpETUYECKHE 3HAaHUS HMEIT B CBOEH OCHOBE YYBCTBEHHOCTb HPEIMETHO-TIPAKTHUECKON
JeATebHOCTH. Pa3sBUTHE NPOCTPAaHCTBEHHBIX MPEACTABICHUN Yy YYallMXCs B Kypce CTEpEOMETPUH
IOPOBOJIUTCS 3a CYET pELIeHMs 3aJad Ha CO3JaHMe NPOCTPAHCTBEHHBIX 00pa3oB M 3ajad Ha
ONEpUPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpa3a MPOBOAUTCS C ONOpPOM Ha
HarJsIHOCTh, a ONEpUpOBaHME 00pa3oM — B YCIOBMSIX OTBJICUEHHS OT HArJISIIHOCTH, MBICIEHHOTO
MU3MEHEHHS €r0 HCXOIHOTO CONIEPIKAHMS.

OcHoBHBIE cojiepKaTebHble JUHUU Kypca «'eomerpun» B 10—11 knaccax: «MHOrOrpaHHUKH,
«[IpsiMple W TUIOCKOCTH B TpocTpaHcTBe», «Tema BpameHus», «BeKTOpsl W KOOpPAWHATH B
npocTtpaHcTBe». (DOpMHpOBaHHME JIOTMYECKMX  yYMEHHH  pachpeiensercs He TOJIbKO IO
CoJIepKaTeNIbHBIM JIMHUSAM, HO U IO rojilaM 00y4eHUsl Ha YpOBHE CpPEHEr0 00LIero 00pa3oBaHuUs.

Conepxanne o0pa3oBaHuUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ybTaTaM OCBOCHHUs paboueit
IPOrpaMMBbl, pacHpeeN€éHHBIM MO ToAaM OOy4YeHHs, CTPYKTypUPOBAHO TaKUM 00pa3oM, YTOOBI
OBJIQICHUE T'€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMH OCYILECTBIISJIOCH IOCIEA0BATEIbHO U
MMOCTYIaTe€JIbHO, C CO6J'IIO)I€HI/IGM MpuHIUIIa MPEEMCTBECHHOCTH, yTOOBI HOBLIE 3HAHUS BKIIOYAINCEH B
OO0IIyI0 CUCTEMY T'€OMETPHUYECKUX MPEICTABICHUH 00yJatoUuXcs, pacupsis U yriyonss e€, oopazys
IMPOYHBIC MHOXCCTBCHHEIC CBA3U.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVTAHE

Ha u3ydyenue reomerpun otBoaurtcs 2 4daca B Henmemo B 10 kmacce u 1 wac B Hepemo B 11
KJ1acce, BCero 3a JiBa roga oOyueHus - 102 y4eOHBIX yaca.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHS cTepeoMeTpuH. Touka, mpsmas, MIOCKOCTh, IpocTpaHcTBO. lloHsATHE 00
AKCHOMAaTUYECKOM ITOCTPOECHHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3anMmHOe pacnosiokeHue IpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECs, NapajlIeIbHbIE H
CKpeluBaouecs npsamele. [lapamienbHOCTh NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapajlieIbHbIE
IpsIMBIE B INPOCTPAHCTBE; MAPAUICIIBHOCTh TPEX NPSIMBIX; NApPAJLIEIbHOCTh MPSAMONW M ILIOCKOCTH.
VYrisl ¢ COHANpPaBIECHHBIMU CTOPOHAMHM; YroJl MEXKIy IpPsMBIMU B mpocTpaHcTBe. IlapamiensHOCTh
IJIOCKOCTEM: mapajuielbHble IUIOCKOCTH; CBOMCTBA MapajuledbHbIX IUlockocTed. IIpocreiimme
IPOCTPAHCTBEHHBIE (PUTYPHI HA IIIOCKOCTHU: TETPadp, KyO, mapasuienenumne1; HOCTPOCHUE CEUCHH.

[lepneHAUKYISIPHOCTh MPSAMOM U IUIOCKOCTU: TNEPHEHIUKYISPHBIE MPSMbIE B IPOCTPAHCTBE,
IIPSIMBIE NTAPAJUIEIIbHBIC U NEPIEHANKYIIAPHBIE K IIJIOCKOCTH, IPU3HAK NEPIEHIUKYISIPHOCTH IPAMOHN U
IJIOCKOCTH, TEOpEMA O MPAMOU MEPHEHAUKYISPHOU IIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YIOJ MEXKIY
IIPSAMOM M IUIOCKOCTBIO; IBYI'PAHHBIA YrOJI, JUHEHHBIA Yrojl ABYrpaHHOro yria. [leprnieHnukyisp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MIOCKOCTH, HMPOEKIIMS
¢Gurypbl Ha IUIOCKOCTb. llepneHAMKYyISpHOCTh IIOCKOCTEH: NMPU3HAK MNEPIEHIUKYJISIPHOCTU JIBYX
mrockocrei. Teopema 0 TpEX NEpPIEHAUKYIIAPAX.

MHoOrorpaHHuKHu

[loHsiTHE MHOTOIpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIYKJIbIE U HEBBITYKJIbIC
MHOTOI'PAHHUKH; pa3BEpPTKa MHOrorpaHHuka. [Ipm3ma: N-yroinpHas npusma; I'paHU U OCHOBAHMS
MPU3MBIL;, IPsIMasi 1 HAKJIOHHAs MPU3MbI; OOKOBas U MOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapamienenumnen,
IIPSAMOYTOJIBHBIN TapaJUIeNIeNuIe] U ero cBoicTtBa. [Iupammpa: N-yrosbHas nupaMuaa, TPaHU M
OCHOBaHWE MUPaMHJIbI; OOKOBas W TMOJIHAS TMOBEPXHOCTh MHUPAMUMABI; MpaBWIbHAS M YyCEUEHHas
nupaMujia. DJIEeMEHThl IpU3Mbl U nupamuibl. [IpaBuibHbIE MHOTOTPaHHUKU: MOHSATHE MPaBUIBHOTO
MHOTOI'PAaHHMKA; MTpaBUJIbHAS MIPU3Ma U NpaBUJIbHAS NUpaMuia; NPaBUIbHAS TPEYroyibHas MUpaMHUAA
U NpaBUWIbHBIN TeTpasp; KyO. [IpeacraBnenue o mpaBUIIbHBIX MHOTOTPAHHUKAX: OKTa’Ap, JOJEKadAP
1 ukocasp. CedeHust Npu3Mbl U MIUPAMU/IBI.

CumMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, MPSMOM, TNIOCKOCTH. DJIEMEHTHI
CHMMETPHUU B IUPAMUJAX, NapajuIeJIeUIENAX, IPABUIBHBIX MHOTOTPAHHUKAX.

Brruucnenue 371€MEHTOB MHOTOTPaHHUKOB: pé&0pa, auaroHanu, yriel. [linomans OOKoOBOMA
MOBEPXHOCTU M IMOJHOW MOBEPXHOCTH NMPSIMOM NMPU3MBI, IUIONIA/lb OCHOBAHUH, Teopema 0 OOKOBOIi
MOBEPXHOCTU TNpsAMON mnpusMbl. [lnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH IPaBUIBLHOM
MUPaMUJIBI, TeopeMa O IUIoIanu yceu€HHoW mupamuiabl. [lonstue 06 o0béme. OOBEM MHUpPaMUIBI,
MIPU3MBI.

[TonoGHbIe Tena B npocTpancTBe. COOTHOIIEHUS MEXIY IIIOMIAIMH TOBEPXHOCTEH, 00bEMamMu
MMOJOOHBIX TEI.

11 KJIACC

Tesa BpameHus

[Munuaapuyeckas TMOBEPXHOCTh, OOpa3ylolue IMIIWHAPUYECKOW  TMOBEPXHOCTHU, OCh
MATUHAPUYECKON TTOBepXHOCTU. L{umuHap: ocHOBaHUS U OOKOBas MOBEPXHOCTh, 00pa3yromas u OCh;
TUI0IIa/1b OOKOBOH U MOJHOM MOBEPXHOCTH.

Konunueckast moBepxHOCTb, O0O0pa3yiolue KOHMYECKOH MOBEPXHOCTH, OCh U BepUIMHA
KOHUYecKol moBepxHocTu. KoHyC: oCHOBaHME W BepIIMHA, 00pa3yromas U OCh; MIIOMAaasr OOKOBOWH U
MOJITHOM TIOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOOpa3ylollue H BBICOTA; OCHOBaHUA U OOKOBas
MOBEPXHOCTb.

Chepa u map: IHeHTp, paauyc, AWAMETP; IUIOMA[b IOBEpPXHOCTU cdephl. B3anmuoe
pacmoioxeHue cepsl U TUIOCKOCTH; KacaTenbHas TUIOCKOCTh K cdepe; TUIomaas chepol.

N3o6paxenue Ten BpalleHus Ha II0cKocTH. Pa3BépTka nunuHapa 1 KoHyca.



KomOuHanmu ten BpamieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHMK, ONHCAHHBIA OKOJIO CQEepHl;
cdepa, BMcaHHasi B MHOTOTPAaHHUK, UJIH TEJIO BpAIEHUS.

[Tonsitue 06 00BEMe. OCHOBHBIC CBOMCTBA 00BEMOB Tell. Teopema 006 00bEME IPSIMOYTOJILHOTO
napajienenunena u cieacTeus u3 He€. O0bEM nnnmnHpa, kKonyca. O0bEM 1mapa u wiomaab chepsl.

[Togo6HubIe Tenma B mpocTpaHcTBe. COOTHOLICHUS MEKAY IUIOMIAIIMH IIOBEPXHOCTEH, 00BbEMamMu
NOJOOHBIX TEIL.

Ceuenust numHApa (TTapaiebHO M MEPIEHANKYISIPHO OCH), CEYCHUsI KOHYyca (MapaieabHoe
OCHOBAHHMIO U MPOXOIAIIIEE Yepe3 BEPIINHY), CEUCHUS Iapa.

BeKTOpBI M KOOPANHATHI B IPOCTPAHCTBE

BekTop Ha miockoctd M B mpoctpaHcTBe. CIIOKEHHWE W BBIYMTAaHHE BEKTOPOB. YMHOXKEHHE
BEeKTOpa Ha 4ucio. PasmokeHue BekTOopa 1O TpEM HEKOMIUIAHAPHBIM BekTopam. llpaBumiio
napajuienenunena. Pemenue 3amay, CBSA3aHHBIX C NPUMEHEHHWEM IPAaBWI JCHCTBHH C BEKTOPAaMHU.
IIpssMoyrosbHas cuctemMa KoopAuHar B npoctpaHcTse. Koopaunars!l BekTopa. IIpocreiimue 3anauu B
KOOpJAMHaTax. Yrosi Mexay Bekropamu. CKajspHOe MpOM3BEIEHHE BEKTOpPOB. BbluncieHue yrios
MEXy MPSIMBIMH U TUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIA METOJ IIPU PEIICHHH T€OMETPUIECKUX
3ajad.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS HporpamMMmbl ydeOHoro mpeamera «MaTtemaTukay
XapaKTEepU3YIOTCS:

I'pazkianckoe BocliuTaHMe:

c(OPMHPOBAHHOCTBIO IPAKITAHCKON MO3UIMU 00YYArOIIErocsi Kak akTUBHOT'O U OTBETCTBEHHOTO
YJleHa POCCUHUCKOro oOIIecTBa, MPEACTAaBICHUEM O MAaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHHPOBAHUS
pasIMYHBIX CTPYKTYp, SBJICHUH, MpOLEAyp I'pakJaHCKOro obiiecTBa (BbIOOpBI, ONPOCHl U MIp.),
YMEHUEM B3aUMOJICHICTBOBATh C COLUMAIBHBIMA WHCTHTYTaMH B COOTBETCTBUU C UX (YHKUUSAMHU U
Ha3HA4YEHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(OPMHUPOBAHHOCTBIO POCCUMCKON TpakJaHCKOM HAEHTHUYHOCTH, YBO)KEHUS K IPOLUIOMY H
HACTOALLEMY POCCUHCKONM MaTeMaTUKH, LEHHOCTHBIM OTHOLIEHMEM K JOCTHKEHHUSIM POCCHUMCKHUX
MaTEMaTHKOB U POCCUICKONH MaTeMaTHUECKOM LIKOJIbI, K UCIOJIb30BAaHUIO 3THX JOCTHIKEHUH B IPYTUX
HayKax, TEXHOJIOTUSX, chpepax IKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHMEM JyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapo/a; ChOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, ITUYECKOIO MOBE/ICHUS, CBA3aHHOIO C MPAKTUYECKUM IIPUMEHEHHEM JTOCTHKEHUN HAayKH U
JIeSITENIbHOCTBIO YYEHOT0; OCO3HAHUEM JIMYHOI'O BKJIAa B IOCTPOEHUE YCTOMYMBOTO Oy IyIIEro.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUDY, BKJIKOYas 3CTETUKY MATEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajlay, PpELICHUH, PpacCyXICHHH; BOCHPUUMYMBOCTBIO K MAaTeMaTHYECKHUM acleKTaM
Pa3IUYHBIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpMHUPOBAHHOCTHIO YMEHHSI IPUMEHATh MaTeMaTU4YEeCKHE 3HAaHUS B MHTEpecax 370pPOBOTO U
6e3omacHoro obpasza *HU3HH, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3JI0pPOBBIO (3I0pPOBOE MUTAHUE,
cOaaHCUPOBAHHBIM PEXHUM 3aHATHI M OTAbIXa, peryispHas (pusndeckas akTUBHOCTb); (PU3UUECKOTO
COBEPUICHCTBOBAHHUS, IIPU 3aHATHUAX CIIOPTUBHO-03J0POBUTEIBLHON JEATEIBHOCTHIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYZly, OCO3HAaHHEM IIEHHOCTH TPYJOIIOOUS; HHTEPECOM K pa3IMyHbIM cepam
po(ecCHOHANBHON JIeATENIbHOCTH, CBSI3aHHBIM C MaTEMaTHMKOM M €€ NPUIIOKEHUSMH, YMEHUEM
CoBepIIaTh OCO3HAHHBIM BBHIOOP Oyayied mpodeccuu M pealn30BbIBATH COOCTBEHHBIE >KU3HEHHBIE
IUTaHbI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MaTeMaTH4eCKOMY 0Opa3oBaHUIO M CaMOOOpPa30BaHHIO Ha
INPOTSKEHUM BCEH XU3HU; T'OTOBHOCTBIO K AKTMBHOMY YYacTHIO B PEIIEHUU INPAKTUYECKUX 3a7ad
MaTeMaTU4eCKOI HalpaBIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTBIO ~ AKOJIOTMUECKON  KYJIbTYpbl, TOHUMAHUEM BIMSHUS COLHAIBHO-
DKOHOMHYECKUX TIPOLECCOB HA COCTOSHUE TNPUPOJHOM M COLUMAIBHOM Cpelbl, OCO3HAHHUEM
IJ100abHOTO XapaKkTepa 3KOJOTHYECKHX IMpoOseM; OpHUEeHTalMeld Ha MPUMEHEHHE MaTeMaTH4YeCKHX
3HAaHUH U1 pelieHus 3a1a4 B 00JaCT OKPYXKAOIIEei cpebl, INIAHUPOBaHUS MIOCTYIIKOB M OLIEHKU UX
BO3MOJXKHBIX MTOCJIEJICTBUI JIJIs1 OKPY’KaIOLEl CpeIbl.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YpPOBHIO Pa3BUTHS
HayKd U OOIIECTBEHHOM NPaKTUKH, TOHUMAHUEM MaTeMaTHUeCKOW HayKH Kak c(epbl UelIOBEUeCKOM
NEeSITeIbHOCTH, 3TANOB €€ Pa3BUTUS M 3HAUUMOCTH Ul Pa3BUTUS LIMBUIM3ALUY; OBIAJCHUEM SI3BIKOM
MaTeMaTUKM M MaTEeMaTHMYeCKOM KyJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHpa; TOTOBHOCTHIO
OCYILECTBIISATh POEKTHYIO U UCCIIEI0BATEIbCKYIO JESITEIbHOCTh HHANBUYAIBHO U B TPYIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbie pe3yJbTaThl OCBOCHHUs IPOrpamMMbl ydeOHoro mpeaMera «MaTeMaTHKay
XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAIHHBIMU HO3ZHABAMENbHBIMU OCLICIMBUAMU, YVHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OCLLCIBUSMU, VHUBEPCATbHIMU PeSYSMUSHIMU OeUCMEUAMU.

1) Vuueepcanvnvie nosnasamenvuwvle Oeiicmeus, obecneyusarom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECcco8 00YHarWuUxcs (0C8oeHUe Memo008 NO3HAHUS OKPYICAOWE20 MUpd;
npUMeHeHUe 102UHeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBrble JJornueckue aeiicTBu:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKKM MaTeMaTHYECKHUX OOBEKTOB,
MOHITHIA, OTHONICHWA MEXAY TOHATUAMH, (DOPMYIHpPOBATH OINPEACTICHUS TOHATHH;
YCTaHABIIMBATh CYIICCTBEHHBIM MPH3HAK KIACCU(PUKALNU, OCHOBAHHUS JJIsi OOOOLICHUS H
CpaBHEHHUSI, KpUTEPUU TTPOBOJIUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBaTh M MPEOOPA3OBBIBATH CYXKICHHS: YTBEPIUTCIbHBIC H
OTpHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U O0IINE; YCIOBHbIC;

BBISIBJISITH MaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W IMPOTHUBOpeUYUss B (hakTax,
JMAHHBIX, HAONIOJCHUSAX H YTBEPXKACHHSX; IMpeaaratb KPUTCPUU IS  BBISIBICHUS
3aKOHOMEPHOCTEH 1 IPOTUBOPCUHIA,

JIeNIaTh BBIBOJIBI C HCIOJB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTUH;

NPOBOJIUTH CAMOCTOSITEIIEHO JIOKA3aTeIbCTBA MATEMATUYCCKUX YTBEPKIACHUHN (NIPSIMBIC U OT
NPOTHBHOTO), BBICTPAWBaTh AapPryMEHTAIMIO, NPHBOIWTH MPUMEPbl M KOHTPIPUMEDHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOMpaTh croco0 pelieHus: yuyeOHo# 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanboIee MOAXOSIINN C YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbcKue AeiCTBUA:

MCIIONIb30BaTh BOIMPOCHI KaK HMCCIEA0BATEIbCKUN WHCTPYMEHT MO3HaHUS;, (HOPMYyITHUPOBATH
BOTIPOCHI, (PUKCHUPYIONIUE MPOTUBOPEUNE, MPOOJIEMY, YCTaHABIMBATH UCKOMOE M JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

HpOBOI[I/ITB CaMOCTOSTCIIBHO CHHaHHpOBaHHBIfI BKCHepI/IMeHT, HUCCIICIOBAHUC 10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBJICHHUS, MPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MeXTy 00beKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENIEHO (DOPMYITHpPOBaTH OOOOIIEHUS W BHIBOJBI IO PE3yibTaTaM MPOBEASHHOTO
HAOJIIOJICHUS, HCCJICJOBAaHUs, OIEHUBATh JIOCTOBEPHOCTh IIOJIYYCHHBIX PE3yJIbTaTOB,
BBIBOJIOB M 00OOIICHUIA;

HpOFHOSI/IpOBaTB BO3MOXHOEC pa3BI/ITI/Ie npouecca, a TAKXXC BbIIBUT'ATh Hpe}IHOHO)KeHI/IH 0 €10
paSBI/ITI/II/I B HOBBIX YCJ'IOBI/IHX.

Pabora ¢ nnopmanmeii:

BBISIBIIAITH JIEDUIMTH WHPOPMAILIUHU, JAHHBIX, HEOOXOANMBIX JUIsi OTBETA HA BOIPOC W JIJIS
pEIIeHHS 3a/1a9H;

BBIOMpaTh  MHPOPMALMIO U3  HCTOYHHUKOB  PA3IMYHBIX  THUIIOB, aHAJIW3UPOBATH,
CHCTEMaTH3UpOBaTh W MHTEPIPETUPOBATh MH(GOPMAIMIO pa3IMYHBIX BHUJIOB U  (HopM
NIPEICTaBIICHHUS;

CTPYKTYpUPOBaTh MH(OPMAIHIO, MIPEACTABIATh €€ B pa3IMuHbIX (popMax, WIITIOCTPUPOBATD
rpaduvecKku;

OLICHMBATH HAAEKHOCTH HH(POPMAIIH IO CAMOCTOATENHLHO C(HOPMYINPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvivie KOMMYHUKAMUGHbBIE Oelicmeus, 00ecneyusaiom CchopmMuposanHocns
COYUANLHBIX HABBIKOG 00YUAIOUUXCAL.
Oo0menne:

BOCIIPUHUMATh U (POPMYIHUpPOBATh CYKJIEHUS B COOTBETCTBUU C YCIOBUAMHU U UEISIMH
oOLIeHHs; SICHO, TOYHO, TPaMOTHO BbIpaXkaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX



TEKCTaX, JaBaTh MNOSICHEHUS IO XOAYy pEUICHUs 3a/1ayd, KOMMEHTHUPOBAaTh MOJYyYEHHBIN
pe3yJbTaT;

B Xo0Jle OOCYXIIeHHUsl 3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMOW TeMbI, MPOOJIEMBI,
penraeMoi 3a7a4u, BbICKa3bIBaTh UJIEU, HALIEJICHHBIE HA MIOUCK PELEHUS; COITOCTABIATh CBOU
CYXKJEHUS C CYXKICHHAMHU JIPYrUX YYaCTHUKOB JAHajora, OOHApyKMBaTh pa3IHuue H
CXOJICTBO MO3UIUI; B KOPPEKTHOU (hopme (HopMyIUpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;
IPEJICTaBISATh PE3yIbTaThl pEIICHUs 3a7aud, SKCIEPUMEHTA, HCCIEI0BAaHUS, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpPaTh (opMarT BBICTYIUIGHHS C Y4E€TOM 3a7ad TMpE3EHTAlUU H
0COOCHHOCTEH ayAUTOPHH.

CoTpyaHunuecTBo:

IOHUMAaTh U HCIOJb30BATh MPEUMYIIECTBA KOMAHAHOM M HMHIUBHIyalbHOH pabOTHI NpH
peleHUH Y4eOHBIX 3a7ay; MPUHUMATh I€Jb COBMECTHOM JESATEIbHOCTH, IJIAHUPOBAThH
OpraHu3aIII0 COBMECTHOM paboThl, paclpenensaTh BUIAbl padoT, TOrOBAPUBATHCS, 00CYKIATh
polecc 1 pe3yabTaT padoThl; 0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCyXIeHHS, OOMEH MHEHUH, «MO3TOBBIC
LITYPMbI» U HHBIE); BBINOJHITH CBOK 4YacTh pabOThl U KOOPAMHHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4YJ€HaMU KOMaH[bl; OLICHMBAaTh KAayeCTBO CBOEro BKJaJa B OOLIMM MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMH B3aMMOACHCTBUSI.

3) Vuusepcanvnvie pezynsmuensvie Oeiicmeus, obecnewusarom @GopmMuposanue CMuLCIO08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranu3anus:

COCTABIIATH TJIaH, AITOPUTM PELICHUS 33]]a9H, BEIOUPATh CIIOCO0 peIeHUs ¢ y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapUaHThI pelIeHul ¢ y4€TOM HOBOW MH(pOpPMALIUH.

CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMU MO3HABATENbHON pedIeKcHM Kak OCO3HAHMs COBEpIIAeMbIX NEHCTBUN U
MBICIIUTENBHBIX MPOLECCOB, WX PEe3yJlbTaToOB; BIaJeTh CIIOCO0AMHM CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpoIiecca U pe3yiibTaTa pelIeHns MaTeMaTHUeCKOH 3a1auu;

NPEIBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTH IIPH PELICHWM 3aJadd, BHOCUTH
KOPPEKTHUBBI B JESITENBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HalIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHME pE3yJIbTaTa LENHU U YCIOBUSIM, OOBSICHITh MPUUYMHBI JOCTUKECHUS
WIM HEJOCTUKEHHUS Ppe3ylbTaTOB JEATEIbHOCTH, HAaXOAWUTh OIIMOKY, JaBaThb OLIEHKY
npUOOPETEHHOMY OTIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb.

IIpuMeHATh aKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PEIIEHUN T€OMETPUYECKUX 3a]1a4.

OnepupoBaTh NOHATUAMU: NAPALIENBHOCTD U MEPIEHAUKYISIPHOCTD NPSMBIX U TNIOCKOCTEH.

KnaccuduimpoBaTs B3auMHO€E pacioIoKeHUE MPSMBIX U TUIOCKOCTEN B MTPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JIBYTPAHHBIA yroj, 'paHU JABYTPAaHHOTO yria, peOpo JIBYrpaHHOTO
yTJ1a; TMHENHBIN YroJl ABYTPaHHOTO yIJia; TpaJgyCcHas Mepa JBYIPaHHOIO yIJa.

OnepupoBaTb NOHSATUSAMU: MHOTOTPAHHMK, BBINYKJIBIH M HEBBITYKJIbIM MHOIOTPAHHUK,
3JIEMEHTBI MHOTOI'PaHHUKA, IIPABWIIBHBIM MHOTOTPaHHUK.

Pacno3naBate OCHOBHBIC BHJBl MHOTOTPAHHUKOB (MHMpamMHIa; MpU3MA, MPSIMOYTOJIbHBIN
napajuiejenumnes, Kyo).

KnaccugunupoBarb MHOTOTpaHHUKH, BBIOUpPAsi OCHOBAHMS JAJs KiaccU(UKauu (BBITYKIIbIE U
HEBBIITYKJIbIE MHOTOTPAHHMKH; IIPAaBUJIbHBIE MHOTOIPDAaHHUKH; INPAMBIE W HAKJIOHHBIE IIPHU3MBI,
napajuIeIeIuIebl).



OnepupoBaTh MOHATUAMU: CEKYILAs TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYCHHA, UCTIONB3YS METO]I CIIE/IOB.

CrpouTh CeueHHs MHOTOTPAHHUKOB METOAOM CIIE[OB, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEePTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHHU3Y.

Pemate 3azaun Ha HaXOXXIEHHE TNEOMETPUYECKMX BEJIMYMH MO 00pasuaM WIKM alropuTMam,
IIPUMEHSII U3BECTHBIC aHATMTUYECKUE METO/BI IIPU PEIICHUH CTAHIAPTHBIX MATEMATUYECKUX 3a7a4 Ha
BBIUMCJICHUE PACCTOSHUN MEXAY ABYMs TOYKaMH, OT TOYKHM N0 MPAMOH, OT TOYKH IO IUIOCKOCTH,
MEXY CKPEIUBAOIIUMUCS PSMBIMU.

Pemate 3a7aun Ha HaXOXXIEHHE TNEOMETPUYECKMX BEJIMYMH MO 0oOpasuaM WIKM ajlropuTMam,
IIPUMEHSIS] U3BECTHBIE AHAIUTUYECKUE METOBI ITPU PELICHUH CTaHIAAPTHBIX MAaTEMATHYECKUX 3a7a4 Ha
BBIYMCIICHUE YIJIOB MEXAY CKPEIIMBAIOLIIUMUCA NPSIMBIMH, MEXKAY NPSMON MU IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbraucnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, MUpPaMUAa) C
npUMeHeHHeM (OpMys; BBIUUCIATH COOTHOILEHHS MEXAY IUIOIAAsIMU IOBEpXHOCTEH, 00bEMaMu
NOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMU: CUMMETPHUS B NPOCTPAHCTBE; LEHTP, OChb U IUNIOCKOCTh CUMMETPUU;
LEHTP, OCh U TNIOCKOCTh CAMMETPHH (DUTYPHI.

W3BnekaTrb, npeoOpa3oBbIBATE M HMHTEPNPETUPOBATh HH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUTypax, MpenCTaBICHHYIO Ha YePTeKaxX U pUCYHKaX.

[Ipumensts  reomerpuueckue  GakThl Ui PEUIEHHUS  CTEPEOMETPUYECKHUX  3ajad,
IpeJoJIaratoliuX HECKOJIBKO I11aroB PEIIeHNUs, €CJIM YCIOBUsI IPUMEHEHUS 3a/1aHbl B sSIBHOU (popme.

[TpuMeHATh npocTelIe NPOrpaMMHBIE CPECTBA U MIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CUCTEMBI
IIPU PELIEHNN CTEPEOMETPUUYECKHX 3a1a4.

[TpuBOIMTE IIPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HHU, PACIIO3HABATH
IIPOSIBIICHUE 3aKOHOB F€OMETPUH B HCKYCCTBE.

[IpuMeHATh MOJIydE€HHBIE 3HAHHWA Ha MPAKTUKE: AHAIM3UPOBAaTh pEalbHbIE CHUTyallUd U
IPUMEHSTh U3yYEHHbIE MOHATUS B MPOLIECCe MOMCKA PELIeHUs MaTeMaTU4eckd chopMyIHpOBaHHOU
npoOIeMbl, MOJEINPOBATh peajbHble CUTYallMM Ha S3bIKE I€OMETPUH, HCCIIEA0BaTh MOCTPOCHHbIE
MOJIEJIM C HCIOJIb30BAaHUEM T'€OMETPUUECKUX IOHATUH M TeopeM, ammapara ajareOphl; pelaTh
IIPAKTUYECKHE 3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM I€OMETPUYECKUX BEJIUYHH.

11 KUIIACC

OnepupoBaTh MOHATHIMH: UUJIMHIPHYECKAs MOBEPXHOCTh, OOpa3yIolUe UUIUHAPHIESCKON
MOBEPXHOCTHU, HUJIIMHAP, KOHUYCCKAsA MOBECPXHOCTD, O6p213y1-OHlI/I€ KOHUYECKOU IMOBCPXHOCTHU, KOHYC;
ceprueckas MOBEPXHOCTD.

Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CITOCOOBI TTOTyYEHUS Tl BPaIllCHUS.

KnaccudumupoBars B3auMHOE pacmiofioskeHHe cPephl U TIIIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTa;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CIIOS, BBICOTA MIAPOBOTO CIIOST; IAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIOMIATU TIOBEPXHOCTEM TeN BpAIICHHS, TE€OMETPUUYECKUX TENl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHITHSIMH: MHOTOTPAaHHUK, BIHCAHHBIN B cepy M OMHCAHHBIN OKOIO chepsl;
cq)epa, BIIMCaHHAasd B MHOI'OI'PaHHUK UJIX TCJIO BPAIICHUA.

BbI4ncnsaTe COOTHOLIEHUS MKy TUIOMIAISIMH TOBEPXHOCTEH U 00hEMaMK MOAOOHBIX TETI.

Nzo0paxarh wuzydaemble GUTYpHl OT pPYKH U C TNPUMEHEHHEM MPOCTBIX YEPTEKHBIX
HHCTPYMEHTOB.

BrITIOTHATE (BBIHOCHBIC) TIJIOCKHWE YEPTEKH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (UTYpP: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJ BPAILICHUS.

W3Bnekatb, MHTEPHIPETHPOBATH U MpeoOpa3oBbIBaTh HH(GOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKux GUTypax, MPeJCTaBICHHYIO Ha YepTekKaX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.



BBITIOTHATE JACHCTBHS CIIOKEHUS BEKTOPOB, BBHIYMTAHWS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
YHCII0, 00BIACHATEH, KAKUMH CBOMCTBAMHU OHH 00JIamaIoT.

[TprMeHSTh PaBUIIO HapalIeICIHIIC A,

OnepupoBaTh MOHSATHAMU: IEKAPTOBBI KOOPAHHATHI B MIPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIrOJ MEXIY BEKTOPaMH, CKaJISAPHOE IMPOHM3BEIACHHE
BEKTOPOB, KOJUTMHEAPHBIC U KOMIUTAHAPHBIC BEKTOPHI.

HaxoauTh CyMMy BEKTOPOB W IPOM3BEJICHHE BEKTOpPA HA YHCIIO, YroJl MEXIy BEKTOPAMH,
CKaJISIpHOE TIPOM3BEICHUE, PACKIIAILIBATH BEKTOP O IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a1aBaTh IUIOCKOCTh YPABHCHHEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMmeHsTh  TeoMeTpudeckue  (GakThl U1 PEIICHHsS  CTEPCOMETPHYCCKHX  3ajad,
MPEITOJIAraf0IINX HECKOJBKO IIar0OB PEIICHUs, €CIIM YCIOBHSI IPUMEHEHUS 3a/IaHbI B sSIBHOU (hopme.

Pemate mnpocredime reoMeTpUYeCKHe 3aJadyd Ha NPUMEHEHHUE BEKTOPHO-KOOPIMHATHOTO
METO/IA.

Pemrarp 3amauM  Ha  JIOKA3aTENbCTBO MAaTEMAaTHYECKMX OTHOIIEHHMH W HaXOXJIECHHE
TCOMETPHUYECKAX BEIUYHMH 10 00pasllaM WM aJrOpUTMaM, MPUMEHSSI W3BECTHBIC METOIBI TIPU
pCIIEHUH CTaHIAPTHBIX MaTEMATHUYCCKHX 3ajay.

[TpuMeHSTh MPOCTEUIINE MPOTPAMMHBIC CPEJICTBA U AICKTPOHHO-KOMMYHHUKAITMOHHBIC CHCTEMBI
IIPH PEIICHUH CTEPEOMETPUUCCKHUX 3a/1a4.

[TpuBOIUTE IPUMEPHI MATEMAaTUICCKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HHU, PACIIO3HABATH
NPOSIBJIICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpuMeHSTh TOJIyUCHHBIC 3HAHWS HA TMPAKTUKE: aHAIM3UPOBATH pEATbHBIC CHUTYallUd W
NPUMEHSTh U3yUYCHHBIC TOHSATHS B MPOIECCE MOKMCKA PEIICHUS MaTeMaTU4eCKU cHOpMyTUpOBAHHOMN
po0JIEMbI, MOJICITUPOBATh pPEATbHBIC CHTYAIlMH HAa S3bIKE TEOMETPHH, HCCIICIOBATh IMOCTPOCHHBIC
MOJICJIM C KCIIOJIb30BAHUEM I'€OMETPHUCCKHUX IIOHATHH M TEOpeM, ammapara aireOpbl; peliarhb
MPAKTUYECKHE 33]1a4H, CBSI3aHHBIC C HAXOXK/JICHIUEM I€OMETPHYCCKHUX BEITHUUH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KUIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NPOrpamMMbl Bcero OHT%O‘]H’m’Ie paxT 6“quK"e o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypebi
bu6mmoreka [IOK
. Baezierue B crepeomeTpuio 10 https://m.edso0.ru/1c209e37
2 IIpsiMbI€ ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmuoreka [IOK
[TapanaenbHOCTh IPSAMBIX M IUIOCKOCTEMH https://m.edsoo.ru/1c209e37
3 IleprieHAMKYIAPHOCTD MPAMBIX U 12 bubnnoreka [JOK
IUIOCKOCTEH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
4 Vsl MeXay NpsSMBIMU U IIJIOCKOCTSIMU 10 1 https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
> MuororpaHHKH 1 1 https://m.edsoo.ru/1c209e37
N bubmuoreka [JOK
6 OOLEMEL MHOTOTPAHHNKOR ? 1 https://m.edso0.ru/1c209e37
7 IToBTOpEHME: ceUeHUs, PACCTOSIHUS M YTJIbI 4 1 bubmorexa HOK
p ’ P T https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
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11 KJIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n MPOrpaMMblI Bcero OHTI%O‘H"HH?' paxT 6nqec1me odpa3oBaTejbHbIE
pa6oThI patoThI pecypesI
bu6mmoreka [IOK
. Tena BpateHus 12 https://m.edso0.ru/1c209e37
N bubnmoreka [JOK
2 OonEMBI Ten > 1 https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
3 BexTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1 hitps://m.eds00.ru/1c209e37
4 [ToBTOpeHue, 06001IIeHNE, 7 1 bubmunoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0
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INOYPOYHOE IIJTIAHUPOBAHUE

10 KJIACC
Ne KoJsnyecTBo 4yacoB Jlara JIeKTPOHHBbIE HU(POBHIE
- Tema ypoka o0pa3oBaTe/ibHbIE
/i yp Beero Kontposbubie IIpakTnueckue wysenus P
padoThI padoThI pecypcbl
OcHOBHbIE TIOHATHUSL CTEPEOMETPHHU:
TOYKa, NpsiMasi, IIOCKOCTb,
npoctpancTBo. [IpaBuia n3o0pakeHus 1 bubmuoreka [JOK
Ha pUCYHKaX: N300pakeHUS TIOCKOCTEH, Jim. .
PHUCYH op https://m.edsoo.ru/aecc77cd
MapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CEpeIUHbI OTPE3Ka
[TonsTHA: nepecekaromumecs MIOCKOCTH, 1 bubnunoreka LIOK
[EPECEKAIOIINECS MPAMAst U IIOCKOCTh https://m.edsoo.ru/2d8a9¢99
[ToHsTHS: MepeceKarouecs MIOCKOCTH, 1 bubnnorexa [JOK
NepEeCeKaroIIMecs MpsMasi U TIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOI'paHHHUKaMHU,
n300pakeHue MHOI‘OFIl;)aHHI/IKOB Ha 1 bubmorexa HOK
https://m.edso0.ru/a63959%d
PUCYHKAX, Ha MPOEKIIMOHHBIX YepPTeKax P
HavanwsHbie cBeneHuns o kyoe u
FleH Y bubnuoreka [{OK
UpaMu/ie, X pa3BEPTKU U MOJIEIH. 1 https://m.eds00.ru/b30dff38
CeueHurst MHOTOTPAaHHUKOB — '
HavanwsHbie cBeneHus o kyoe u
FleH Y bubnuoreka [{OK
UpaMu/ie, X pa3BEPTKU U MOJICITH. 1 https://m.eds00.ru/3d8fd32
CeueHurst MHOTOTPAaHHUKOB — '
[TonsTn AKCHOMAaTHYECKOM
N ¢ 00 axcno eeKo bubmuoreka [IOK
MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI 1 https://m.eds00.ru/0cc5cafe
CTEPEOMETPUH U CIEICTBUSA U3 HUX E— )
[TonsTn AKCHOMATHYECKOM
OHATHE 00 aKcHo eero Bu6miorexa LJOK
MTOCTPOCHUU CTEPEOMETPUU: AKCUOMBI 1 https://m.eds00.ru/239¢c8ch4
CTEPEOMETPUH U CIECACTBUS U3 HUX — )
[TonsiTne 06 akcMOMaTHIECKOM
bubanoreka LJOK
MMOCTPOEHUU CTEPEOMETPUU: AKCUOMBI 1 https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CIICJICTBUS U3 HUX — '
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[Tonsatre 00 akCMOMATHUYECKOM

10 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI bubmorexa I[IOK
' https://m.edso0.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHoOe pacnionoxxeHue npsmbIx B
11 IIPOCTPAHCTBE: IepeceKarouecs, Bu6muotexa [JOK
napajuie/IbHbIE U CKPEIINBAIOIIHECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapamienbHOCTh IPSIMBIX U TIIOCKOCTEH
12 B MPOCTPAHCTBE: MapAJIJICIbHbIC TPSMbIC bubmuoreka [JOK
B IIPOCTPAHCTBE; MapaIICIbHOCTh TPEX https://m.edso0.ru/93ad36b3
MPSMBIX
15 | poTememer. sy oot B LOK
N ' https://m.edsoo.ru/ee1d19b9
MPSIMOM U IIOCKOCTHU
14 VYIIIBI C COHANPABIEHHBIMU CTOPOHAMU bubmorexa HOK
https://m.edso0.ru/9f4071b9
15 VYron Mexay nNpsMbIMU B TPOCTPAHCTBE bubmorexa HOK
https://m.edsoo.ru/fe733862
16 VYron Mexay npsSMbIMU B IPOCTPAHCTBE bubmorexa LOK
https://m.edso00.ru/2935a9a0
17 [TapauienbHOCTB IIOCKOCTEN: bubmuoreka [IOK
napasuie/IbHbIe TUIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajyieNbHbIX INIOCKOCTEN bubmorexa LOK
https://m.edso0.ru/e504d656
19 duryput ma mroekoont: rerpaoap, k35 Bubmotera LIOK
’ P https://m.edso0.ru/4a28dc02
napajuieJenumne;y
20 [TocTpoenne ceueHmit bubmorexa HOK
https://m.edsoo.ru/1d434d0f
21 Iloctpoenue ceuennii bubmmorexa [IOK
https://m.edsoo.ru/ec26fe5d
KonTponbnas padota no teme "lIpsambie Bubmorexa [IOK
22 U TJIOCKOCTH B MPOCTPAHCTBE.

[TapaytenbHOCT IPSIMBIX U

https://m.edsoo.ru/9a0a9e56



https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56

mwIockocten"”

[TeprieHAMKYASAPHOCTD NPAMOU U

bu6nmmoreka [IOK

23 IUTOCKOCTH: TIEPIICHIUKYIISIPHBIC TIPSIMbIC .
B TIPOCTpAHCTEE https://m.edso0.ru/b19f6a5d
o4 [Ipsimbie napajuiebHbIE U bubmuorexa [IOK
NEePICHUKYIISPHBIC K ITIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble mapasienbHbIe U Bu6muoteka [JOK
MEPIEHINKYIISIPHBIC K IJIOCKOCTH https://m.edsoo.ru/ba545966
2% [Ipu3Hak nepneHIuKyJIIPHOCTH IPSIMOM bubmuorexa [IOK
U INIOCKOCTH https://m.edso0.ru/f85bfc46
7 [Ipu3Hak nepneHANKYJIIPHOCTH IPSIMOU bubnnoreka [JOK
U IUIOCKOCTH https://m.eds00.ru/79165d15
8 Teopema 0 npsAMON NEepIEHIUKYISIPHON Bbu6moteka [JOK
IIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsiMoii epreHAUKYISIPHON bubnnorexa [JOK
IJIOCKOCTH https://m.edso00.ru/bd3745f8
30 Teopema 0 npsAMON NepIEHAUKYISIPHON Bu6moteka [JOK
IIOCKOCTH https://m.edso0.ru/7d18834b
[lepnenauKynsip U HAKIOHHBIE: Bubmorexa [[OK
31 paccTosiHuE OT TOYKH JI0 TIIOCKOCTH, hitps://m.edsoo.ru/33c477d3
paccTosiHuE OT NMPSMOM 10 MIIOCKOCTH B '
[lepnenauKynsip U HAKIOHHBIE: Bubmorexa [[OK
32 paccTosiHUE OT TOYKH JI0 TIIOCKOCTH, https://m.edsoo.ru/66fefadd
paccTosiHuE OT NMPSMOM 10 MIIOCKOCTH B '
[lepnieHIUKYNsIp U HAKIIOHHBIE: Bubsmorexa [IOK
33 paccTOAHUE OT TOUKH JI0 IIOCKOCTH, https://m.eds0o.ru/a5b7b8e3
paccTosiHue OT IPSIMOM J0 MIIOCKOCTH
[lepnieHIUKYNSIp U HAKIIOHHBIE:
34 panCTOHiI/ICYOT l:T)O‘{KI/I JI0 TNIOCKOCTH bubmorexa I[IOK
. ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT IPsIMOM J0 TNIOCKOCTH
35 VYTIIBI B TPOCTPAHCTBE: YTOJ MEXKIY bubnuoteka [JOK
IPSIMOH U TIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi bubmuorexa [IOK

JBYTPAHHOT'O yIiia

https://m.edsoo.ru/5fa0b3ce
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37 JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJ bubnuorexa [JOK
JBYTPaHHOT'O yTJja https://m.edsoo.ru/c7c777ed
IlepneHAMKYISIPHOCTD MIOCKOCTEM:

38 nglilfalfl negﬁegngzynﬂ;)fgc:; ;Byx buGnuorexa LIOK

o https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEMN
IlepneHAUKYISIPHOCTD MIOCKOCTEM:
39 nglilfalfl negﬁegngzynﬂ;)fgc:; ;Byx buGnuorexa LIOK
o https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEMN
P ——— Bubmotera LIOK
o https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEMN

41 Teopema o Tpéx nepneHAUKYISIpax buGnuorexa LIOK

https://m.edso0.ru/e4972cdc

42 TeopeMma o TpEx nepHeHAUKYIAPAX bubmmorexa HOK

https://m.edso0.ru/52188a7d

43 Teopema o Tpéx nepneHAUKYISIPax bubmorexa LIOK

https://m.eds00.ru/9f246736
KonTponbHas padoTa no temam

44 "IlepnieH IMKYISIPHOCTD NPSAMBIX U bubmuoreka [IOK
wiockocTeit" ¥ "Vl MeX 1y MPSIMBIMHU https://m.edsoo.ru/5b971ef3
U MJI0CKOCTSMU"

[loHsiTHe MHOTOTpaHHUKA, OCHOBHBIE

45 3JIEMEHTHI MHOTOTPAHHHKA, BBITYKIIBIE 1 bubmuorexa [IOK
HEBBIITYKJIbIE MHOTOTPaHHHKH; https://m.edsoo.ru/2d24e873
pa3BEPTKAa MHOTOTPAaHHUKA
[Ipusma: n-yronpHast mpu3Ma; rpaHu U

16 OCHOBaHUS IPU3MBL; TIpsIMast U bubnmnorexa [JOK
HAKJIOHHASI TPU3MBbI; OOKOBAs M MOJTHAS https://m.edsoo.ru/b4ad63ad
MMOBEPXHOCTh MPU3MBI

47 [Tapamnenenunen, NpsMOyTOJIbHBII bubmuoreka [JOK
napaJuleNIenume U ero CBOicTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yroibHas Nupamuaa, Buborexa IOK

48 IpaHu ¥ OCHOBaHHE MUpaMHibl; OOKOBas

" 1IOJIHAasA NOBEPXHOCTD IMUPAMUBI;

https://m.edsoo.ru/fblcd0a5
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MpaBWIbHAA U ycedEHHAs MUpaMKia

HpaBI/IHBHHe MHOI'OI'pAaHHUKH: ITIOHATHUEC
IMPaBHUJILHOTO MHOT'OI'PAHHHKA,

bubnunoreka LIOK

49 MpaBWJIbHAS MIPU3Ma U MPaBUIIbHAS https://m.eds00.ru/074c8865
NMpaMK/ia; IpaBUIbHAs TPEYTOJIbHAS
MMpaMuJia U MpaBUIbHBINA TeTpasrap; Kyo

50 ororpamtmnax: oktaonp. SOk ubmiotexa LIOK

: ’ https://m.edsoo.ru/a0fdd5Sbf
HKOCadIP.
CumMeTpusi B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIBHO TOYKH,

51 MPSAMOH, TNIOCKOCTU. DJIEMEHTHI bubnnoreka [JOK
CHMMETPHHU B MUPAMUJIAX, https://m.edsoo.ru/b9e777d9
napajuieNienuneax, NpaBuibHbIX
MHOTOTpaHHUKAX

52 ﬁi?ﬁgﬁﬁiﬁ?ggégi JMaroHaIn bubmorexa [IOK

: ’ ’ https://m.edsoo.ru/6cdbecef
YTJIbl
[Tnomaas 60KOBOM MOBEPXHOCTH U
53 IIOJIHOW ITOBEPXHOCTH IIPSMOM MPU3MBI, bubmmnoreka HOK
TUIOIIA b OCHOBAHUIA, TEOpEMa O https://m.edsoo.ru/37d84157
OOKOBOI1 MOBEPXHOCTH MPSIMON MTPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 IIOBEPXHOCTHU MTPABUIILHOM MUPAMUIBL, bubmuotexa [IOK
Teopema o IIOIIa OOKOBO https://m.edso00.ru/5603e30b
IIOBEPXHOCTU YCEUEHHOU ITUPaAMUIBI
55 KonrponbHas pabota no reme bubmuoteka [IOK
"MHororpaHHUKH" https://m.edso0.ru/a95f5c04
N bubnuoteka [JOK

56 [onsmite 00 0Oweve https://m.edso0.ru/7ad0020b
. bubnunorexa LIOK

> OObEM Mupamu el https://m.eds00.ru/235171b3
58 O0BEM TUpaMUIBI bubmorexa [IOK

https://m.edsoo.ru/f47dfefd
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but6mmoreka [IOK

59 OOBEM mipamu b1 . https://m.eds00.ru/79¢10312
N bubnnorexa [{OK
60 OOLEM mpamu b1 . https://m.edsoo.ru/2faadc3f
. bu6nmoreka [IOK
61 OOBEM mpu3MbI . https://m.eds00.ru/79853608
N bubnuorexa [IOK
62 OOBEM mpu3MbI . https://m.edso0.ru/1e053890
N bu6nmoreka [IOK
63 O0BEM mpu3MEL . https://m.edso0.ru/482d3f51
64 KonTponbnas pabota no teme "O0bEMBI 1 bubnnoreka [JOK
MHOTOTPaHHHKOB" https://m.edso0.ru/28a6573c
65 1;;?;?:;1’;‘: Ziofiiiﬁe ITocTpoenune 1 buGnuorexa LIOK
ara ) P https://m.edsoo.ru/098bedad
CCYCHU B MHOTOTPAHHHUKE
[ToBTrOpenue, 0600IICHNE
cUCTeMaTH3aIusl 3HaHui. BeraucieHue
66 PAcCCTOSIHUM: MEXKIy ABYMS TOUKaMHU, OT 1 Bu6moteka [JOK
TOYKH JI0 TIPSMOU, OT TOUKH JI0 https://m.edsoo.ru/f7792ba9
TJIOCKOCTH, MY CKPEIINBAIOIIUMUCS
MPSIMBIMU
bubnmorexa LIOK
67 Hrorosast konTpopHas paboTa 1 https://m.eds00.ru/b9146bc0
[ToBTOpenue, o6o0IIEHNE
CUCTEMaTH3aIusl 3HaHWK. BeraucieHue
68 YIJIOB: MEKy CKPEIIMBAIOIINMHUCS 1 bubmmnoreka HOK
NPSIMBIMH, MEXKAY MPSIMOH U https://m.eds00.ru/56765e8b
IJIOCKOCTRIO, JIBYTPAHHBIX YIJIOB, YIJIOB
MEXTY TIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Kont I Hata 00pa3oBaTeIbHBI

/i Beero POJIbHBIE e L NA— pa3oBateJ e

padoThI padoThI pecypcbl

L e ntoutath noneprager ) Bufimsorexa LIOK

’ https://m.eds00.ru/0341bc2b
chepnl
B3anmMHoe pacnionoxenue chepsl 1 Buborexa LIOK
2 IJIOCKOCTH; KacaTellbHasl INIOCKOCTh K 1 _
https://m.edsoo.ru/bed12a43
cthepe; miomaas cheps

3 N3o0pakenue cdepsl, mapa Ha 1 bubnnorexa [JOK
wiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
[{umHaprYecKas IOBEPXHOCTb,

4 00pa3yromue MUJINHIPUIECKOM 1 bubmmoreka [JOK
IIOBEPXHOCTH, OCh LUIHHAPUIECKOM https://m.edso0.ru/6054b8cl
MTOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBasI

5 MOBEPXHOCTh, 00pa3yroIas 1 OCh; 1 bu6mmoteka [JOK
IUIOIAaAb OOKOBO¥ U TIOHOM https://m.edso00.ru/188f6216
MOBEPXHOCTHU
N300pakeHre UIMHAPA HA

;| mocmeom P, | B 10K

N ’ https://m.edso00.ru/016e25eb
napauIeTIbHON HITH
NIEPIIEHIUKYIIIPHON OCH IUJIMHIPA)
Konnueckasi mOBEpXHOCTb,

7 00pa3yrolne KOHHIeCKOM 1 bubmuorexa [IOK
MOBEPXHOCTH, OCh U BEPIIMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH

8 56012{21}]3(;121(1:1111(5){]33122(:, H H]ngeopullna:;iaéOKOBoﬁ 1 Bubmorexa OK

. ’ https://m.edso00.ru/897dd3b2
Y TIOJTHOW TTOBEPXHOCTH
9 Yceu€HHBII KOHYC: 00pa3yoiue u 1 bubnmnorexa [JOK

BBICOTA, OCHOBaHHUA U OoKxoBas

https://m.edso0.ru/1468bab3
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MOBEPXHOCTh

N300pakeHne KoHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca

10 (TUTOCKOCTHIO, MapajuIeIbHON bubmorexa HOK
’ https://m.edsoo.ru/Obdelbe8
OCHOBAHHIO, U IJIOCKOCTHIO,
MPOXOJISIICH Yyepe3 BepIINHY)
11 KomMOuHamust Ten BparieHus: u bu6nmoreka [IOK
MHOTOTPaHHHKOB https://m.edsoo.ru/3cef10e5
o | Mo o ckon B 10K
’ ’ https://m.eds00.ru/0b136158
MHOTOTPaHHHK WJIN B TEJIO BPAIICHUS
13 ITousitue 06 00béMe. OCHOBHBIE bubnunoreka LIOK
CBOMCTBa 00BEMOB Tel https://m.edsoo.ru/26a03fb7
N bubnuorexa [IOK
14 OOBEM 13, KOHYCA https://m.eds00.ru/5513d87b
N bubnuoreka [{OK
15 OOBEM mapa 1 nomans chepe! https://m.edsoo.ru/d189bde2
[TomoOHBIE TENa B IPOCTPAHCTBE.
16 CooTHoMIEHNs MEX Ty IUIOIAIIMHU bubmuoreka [IOK
HOBEPXHOCTEH, 00bEMaMU TIOT0OHBIX https://m.edso0.ru/810cfleb
TN
17 Konrponbnas padora no remam "Tena bubmuoreka [IOK
Bparienus" u "O6bembl Ten" https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha MI0CKOCTH U B bubnmnoreka HOK
IPOCTPAaHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHre ¥ BEIMUTAHUE BEKTOPOB bubmorexa HOK
https://m.edso00.ru/23f4f089
20 YMHOKEHNE BEKTOPA HA YHUCIIO bubmorexa LIOK
https://m.edsoo.ru/dee379eb
21 EiﬁiﬁiﬁﬁZlf;;;ogzxizggﬁhdnpamno bubmorexa LIOK
' https://m.edsoo.ru/a28fd74e
napasuiesenumneia
29 Pemenne 3amad, CBSI3aHHBIX C bubanoreka LJOK

IIPUMEHEHUEM IIPaBUIl ACUCTBUM C

https://m.edsoo0.ru/5a827900



https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900

BEKTOpaMHU

KoopauHatHo-BEKTOpPHBINA METOJ IIPU

bu6nmoreka [IOK

23 PCLICHUU TeOMETPUYECKUX 33124 https://m.edsoo.ru/d3alfe30
ITpsim bHas cUCTEeMa K WHAaT B
24 H[E)OCT([))%:;-I(();BC?K(C)O]f)ﬂiIHaa'lT}iOBpeIII(TO?)a. bubsmorexa [IOK
N https://m.edso00.ru/48db7058
[Ipocreitmume 3aga4u B KOOpAMHATAX
o5 VYron mexay Bektopamu. CKasipHOE bubmmoreka [JOK
POM3BEIECHUE BEKTOPOB https://m.edsoo.ru/725effc4
2% Brruuciienue yrioB Mexay NpsMbIMU bubmuorexa [IOK
¥ IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
| Kommona e e B LOK
. https://m.edso0.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEHHME, 0000IICHUE 1
28 cucremaTu3aius 3Hanuii. OCHOBHBIC bubnuorexa [IOK
¢burypsl, haxThl, TCOPEMbI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHH
[ToBTOpenue, 0600IICHNE U
29 cuctemaTusanus 3Hanuii. OCHOBHbIE bubmuoreka [{OK
Gurypsl, haxThl, TCOPEMBI Kypca https://m.edso00.ru/078cd184
TUTAHUMETPHUH
0 cneremaman s Jaza Bumaoress LIOK
' https://m.edso0.ru/7491efe0
TUTAHUMETPUH U METOJIbI UX PEIICHHUS
IToBTOpEeHN HHE U
31 CI/IOCTG(I)VII)aeTHBZ.’H(I)/I(jIOS;I;Iinle 3agaun bubmaorexa LJOK
' https://m.edsoo.ru/4dffda97
TUTAHUMETPUH U METOJIbI UX PEIICHHUS
[ToBTOpenme, 0600IIEHNE 1
32 cucrtemaTusaius 3Hanuii. OCHOBHBIE bubmuoreka [{OK
Gurypsl, hakThl, TCOPEMBbI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU
33 Hrorosast koHTposIbHAs paboTa bubmorexa [IOK

https://m.edsoo.ru/ec24dfc2



https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2

[ToBTOpEeHmE, 0000IIEHUE 1 but6mmoreka [IOK
CHCTEMATU3aLMA 3HAHUHN https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

34 3 0


https://m.edsoo.ru/f465d10e

MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITIPOI'PAMMBI

10 KUIIACC
Kon .
HpoBepsieMoro IIpoBepsiemble NpeMeTHBIE Pe3yILTATL 0CBOCHHS OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero 00pa3oBaHus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, IPsIMasi, INIOCKOCTh
79 [IpuMeHSATh aKCHOMBI CTEPEOMETPUM W CIEACTBUA W3 HUX TPU DPELICHUU
reOMEeTPHUECKUX 3aJau
73 OHepI/IpOB%TB HOHATUAMMU: MAPAJUIETbHOCTD U MEPIEHIUKYIPHOCTD MPSIMBIX U
IJI0CKOCTEN
74 KnaccudunupoBarb B3aMMHOE pPACHOJOXKEHHE HPSAMBIX M IIJIOCKOCTEH B
IIPOCTPAHCTBE
OnepupoBaTh NOHATUSMU: IBYTPAHHBIA YIroJj, TpaHU ABYTPAHHOIO yria, pedpo
7.5 JIBYI'PAaHHOI'O YIJla, JIMHEHHBIA yroja JBYTpaHHOrO Yrijla, IpaaycHas Mepa
JBYTPAHHOI'O yIJia
76 OnepupoBarh TMOHSATHSAMHU: MHOTOTPAHHUK, Bbmywzmﬁ U HEBBITYKJIbIHI
MHOT'OI'PaHHHK, 3JIEMEHTbl MHOTOTPAHHUKA, IPAaBUJIbHBIA MHOTOI'paHHHUK
77 Pacnio3HaBaTh OCHOBHbIE BHABI MHOIOI'PDAaHHMKOB (IIUpaMujaa, MpU3MA,
MPSIMOYTOJIBHBIN TTapajuieNenumne, Kyo)
Knaccudumuposars MHOTOTPaHHHKH, BBIOUpAst OCHOBAHUS TUIst
7.8 Kjaccu(uKauuy (BBIIYKJIbIE U HEBBINYKIblE MHOTOIPAaHHHUKH, IMPaBUIbHBIE
MHOTOTPaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, MTapaJUIeIICITUTIC IbI)
7.9 OnepupoBaTh MOHATHAMU: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB
710 OOBACHATh NPUHLUUIBI MOCTPOEHUS CEUYECHUH MHOTOTPaHHUKOB, HCIIOJIb3Ys
METO/I CJIEJIOB
CTpouTth ceueHusi MHOTOTPAaHHHKOB METOJ/IOM CJIEJIOB, BBHITIOJIHSTH (BBIHOCHBIE)
7.11 IUIOCKME YepTEeKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJA CBEPXY,
cOOKY, CHU3Y
Pemarp 3amaun Ha HaxXoXKJI€HHWE F€OMETPUUECKUX BEIUYMH MO 00pasliaM WM
aIrOpUTMaM, TPUMEHsSI U3BECTHBIC AHATUTHUECKHE METOJAbl MPU PpeIIeHUH
7.12 CTaHJAPTHBIX MaTEeMaTHYECKUX 3a/la4 Ha BBIYHCICHHUE PACCTOSHUH MEXIy
JIBYMS TOYKaMM, OT TOYKHM IO NPSAMOH, OT TOYKH OO IUIOCKOCTH, MEXKIY
CKPETTHBAOIIUMHUCS MTPSIMBIMH
Pemarp 3amaun Ha HaxoKJI€HWE T€OMETPUYECKHUX BEJIMYMH MO o0pas3lam WiIH
aITOpUTMaM, TPUMEHSSI U3BECTHBIE AHATUTHUECKHUE METOAbl MpPU PpeIIeHUU
7.13 CTaHIAPTHBIX MaTeMaTHYeCKMX 3a1ad Ha BBIYHCICHHE VYIJIOB MEXIY
CKPEUIMBAIOIUMUCS TPSAMBIMH, MEXIY TMPSAMOH U IJIOCKOCTBIO, MEXKIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTIIOB
Beruauciare 00BEMBI M TUTOMANM TTOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpHU3Ma,
7.14 MUpaMU/ia) C TPUMEHEHUEM (OPMYI, BBIUUCIATH COOTHOIIECHUS MEXKIY
IUIOINASIMU TOBEPXHOCTEH, 00bEMaMU IOJJOOHBIX MHOIOI'PaHHUKOB
715 OnepupoBaTh NOHATHSIMHU: CHMMETPUS B MPOCTPAHCTBE, ILEHTP, OCb U
IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI
716 W3Bnekatb, mpeoOpa3oBbIBaTh W HHTEPNPETUPOBATH HMHMOPMAIMIO O

MIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (HUrypax, MPEICTABICHHYIO Ha YepTexax




U PUCYHKaX

[IpumensTh reomerpuueckue (akThl IS PEIICHUs CTEPEOMETPUUYECKUX 3a/ad,

7.17 MIPEANOJIAralolMX HECKOJIbKO IIAaroB PEIICHMS, €CIM YCIOBUS IPUMEHEHUS
3aJlaHbl B ABHOU (hopme
718 [IpumensaTs  mpocTeiiliie  OporpaMMHBIE  CpEACTBA W DJIEKTPOHHO-
KOMMYHHKAITUOHHBIE CHUCTEMBI IIPH PEIICHUN CTEPEOMETPUICCKHX 33129
719 [TpuBOIUTE TPUMEPHI MATEMATUIECKIX 3aKOHOMEPHOCTEH B IPUPOJIC U KHU3HHU,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE
[IpuMeHsTh TONyYeHHBbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh pPeEajbHbIC
CUTYalluu W TPUMCHITh W3YYCHHBIC IMOHSTHS B IMPOIECCE TOUCKA PEIICHUs
MaTeMaTH4ecKu CHOPMYIUPOBAHHOM MPOOIEMBI, MOJAEIUPOBATH pPeEabHbIC
7.20 CUTyallud Ha S3bIKE TCOMETPHH, WCCIECIOBAaTh IIOCTPOCHHBIC MOJCIU C
UCIOJIb30BAaHUEM TE€OMETPUYECKMX IOHATUH M TEopeM, ammapara aireOpsl,
pemiaTh MpaKTUYEeCKUE 3aJadd, CBSA3AHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BEJIMYUH
11 KJIIACC
Kon .
HpoBepsieMoro IIpoBepsiembie NpeMeTHbIE Pe3Y.IbTAThI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl cpeaHero o01ero 00pa3oBaHus
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh TMOHATUSMHU: IWIMHAPUYECKAs TMOBEPXHOCTh, OOpa3yoolne
6.1 [WIMHIPAYECKON  MMOBEPXHOCTH, IHJIWHADP, KOHWYECKas IOBEPXHOCTD,
o0pa3yrolire KOHHYeCKOl MOBEPXHOCTH, KOHYC, cheprudeckasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHS TEJI BPALLICHUS
6.4 KnaccuduimupoBaTs B3auMHOE pacioioKeHue cepbl U MI0CKOCTH
OnepupoBaTh TMOHATHSMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
6.5 CETMEHTa, IIaPOBOH CIIOI, OCHOBaHME MIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO CIOS,
11apOBOM CEKTOP
6.6 Berumcnate  00BEMBI W IUIOMIAAM  TIOBEPXHOCTEH  Ten  BpalICHWS,
' TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMYI
6.7 OnepupoBaTh MOHITUSIMH: MHOTOTPAaHHHK, BIIUCAHHBIA B cepy U OMUCAHHBIN
okoJto chepsl, chepa, BMCaHHAST B MHOTOTPAHHHK W TEJIO0 BPAIICHUS
6.8 BBIYHCIATE COOTHOIICHUS MEXAY IUIONIQJISIMH TIOBEPXHOCTEH M 00BEMaMu
] MOI0OHBIX TeN
6.9 H3o§Pa>KaTL u3ydaemble QUTYpHl OT PYKHM U C TPHUMEHEHHEM TIPOCTHIX
YepTEKHBIX HHCTPYMEHTOB
6.10 BoInonHsATh (BBIHOCHBIC) IIOCKUE YEPTEKU U3 PHUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: BHI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHSI TEJI BPAIICHHS
W3Biiekath, WHTEPIPETHPOBATH W  MPeoOpPa3oBBIBATH HHGOPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax, MIPEICTABICHHYIO HA YepTexKax
U PUCYHKaX
[TpumensTh reomeTpruyeckue (HaxThl sl pelICHUs] CTEPEOMETPUUECKUX 3a/ad,
6.12 MPEIIOJIarafoIINX HECKOJIbKO IIaroB PEIICHUS, €CIH YCIOBUS MPUMEHECHUS
3a/1aHbl B IBHOU (popme
6.13 OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBITIONHATE  MEUCTBUSL  CIIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U




YMHOKEHHSI BEKTOpa Ha YHCIIO0, OOBICHATh, KAKUMH CBOWCTBAMH OHH
o0JagaroT

6.15

6.16

[IpumensTh NpaBuiIO NapauieIenuneia Ipyu CI0KEHUN BEKTOPOB

OHGpI/IpOBaTB NOHATUAMU: NCKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE, BCKTOP,
MOAYJIb BCKTOpa, paBE€HCTBO BCKTOPOB, KOOPAMHATBI BEKTOPA, YIroJl MCEXKAY
BCKTOpaMHu, CKaJIIpHOC MMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC u
KOMILJIAHAPHBIC BEKTOPLI

6.17

Haxoauth cymMmMy BEKTOpPOB M MPOM3BEICHUE BEKTOPa HA YHCIIO, YTOJI MEXKAY
BEKTOpaMHU, CKaJISIPHOE TNPOM3BEICHUE, pPaACKIAAbIBaTh BEKTOp MO JBYM
HEKOJUTUHEAPHBIM BEKTOpaM

6.18

3a,I[aBaTB IIJIOCKOCTH YPaBHCHHUEM B ﬂeKapTOBOﬁ CUCTEME KOOpAHAT

6.19

Pemate HpOCTCfIIHHG FCOMCTPHUYCCKUC 3aJadud Ha HNPHUMCHCHUC BCKTOPHO-
KOOPAWHATHOI'O METOAa

6.20

6.21

Pemare 3amaum Ha J10Ka3aTeIbCTBO MAaTEMaTMYECKUX OTHOLIEHUH U
HaXO0XJ/EHWE TIEeOMETPUYECKUX BEJIMYMH [0 00pasliaM WIH alrOpUTMaM,
IIPUMEHSSI U3BECTHBIE METOJBI IPU PELICHUM CTaHAAPTHBIX MaTeMaTHYECKHX
3a1a4y

[IpuMenaTs  mpocTeWlIne  NOPOrpaMMHBIE  CPEICTBA M JJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPY PEILIEHUN CTEPEOMETPUUECKHX 33]1a4

6.22

6.23

HpI/IBOI[I/ITB IMPpUMCPbI MATCMATHUYCCKHX 3aKOHOMepHOCTeﬁ B Ipupoac H
JKU3HH, paCllO3HaBATh IPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[IpuMeHATH TOJIy4EHHBIE 3HAHUS HAa IPAKTUKE: aHAIM3UPOBATh PEAJIbHbBIC
CUTyallUd U NPUMEHATH U3Y4YCHHBIE IOHATHSA B IPOLIECCE IOUCKA PEIICHUS
MaTeMaTU4ecKu CQHOPMYJIUPOBAHHON MNpoOIeMBbl, MOAEIUPOBATH peajlbHbIE
CUTyallUd Ha SA3bIKE TIE€OMETPHUM, HCCIEAOBATh IIOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATHH M TeopeMm, ammapaTta ajireOpsl,
pelarb NPaKTUYECKUE 3aJayd, CBSA3AHHBIE C HAXOXKIECHUEM I'€OMETPUYECKHUX
BEJINYUH




IMTPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

10 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
7 I'eomerpus

7.1

OCHOBHBIC TTOHATHSI CTEPCOMECTPHU. Tqua, npsaMmasd, MmIOCKOCTb, IIPOCTPAHCTBO. Ilousarue
00 aKCMOMATHYCCKOM MMOCTPOCHUUN CTCPCOMETPUHN: aKCUOMBI CTCPCOMETPUHN U CIICACTBUA
U3 HUX

7.2

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAOUINECs, MTapaJICIbHbIE U
CKpeluBaroImuecs npsMsle. llapamnenbHOCTh NPSAMBIX M INIOCKOCTEN B IPOCTPAHCTBE:
IapaJuleJIbHBIE NPSMBIE B IPOCTPAHCTBE, MAPAILIEIBHOCTD TPEX MPSAMBIX, APaLIEIbHOCTD
IIPSIMOM M INIOCKOCTH. YTUIBI C COHAIIPABIECHHBIMU CTOPOHAMHM, YrOJl MEXKJY IPSMBIMHU B
npoctpancTBe. [lapallenbHOCTh IIIOCKOCTEH: IapajulelbHblE IUIOCKOCTH, CBOWCTBA
napajieNbHBIX TUIocKocTel. Ilpocreiimme mpocTpaHcTBEHHBIE (UTYpBI HA IUIOCKOCTH:
TeTpa’ip, KyO, mapajuiesenue], NoCTpOeHHE CeUeHU

7.3

7.4

7.5

[lepieHAUKYIAPHOCTh TOPSIMOM U TUIOCKOCTU: TMEpPHEHANKYISPHBIE TMpsMbIE B
MMPOCTPAHCTBEC, MPAMBIC IMAPAJJICIIBHBIC W NCPHCHIAUKYIIAPHBIC K IINIOCKOCTHU, ITPHU3HAK
NEPIEeHIUKYIAPHOCTH MPSMOM U TUIOCKOCTH, T€OpeMa O MPSIMOW MepHeHAUKYISIPHON
MJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJ MEXAY HPsIMOM M TUIOCKOCTBIO, JABYTPAHHBIN
yroJI, IMHEHHBIM yroil IBYrpaHHOro yria. [lepneHnukymnsp U HakJIOHHBIE: PACCTOSHUE OT
TOYKH J0 IUIOCKOCTH, PACCTOSHUE OT NPSIMON 1O TUIOCKOCTH, MPOCKIHsS (UTYpHl Ha
IUIOCKOCTh. [lepneHAuKyISIpHOCTh IJIOCKOCTEH: MPU3HAK MEPHeHIUKYISIPHOCTH JBYX
mrockocreil. Teopema o TpEX meprneHIuKyIIsIpax

IlonsAiTMe MHOrOrpaHHUKA, OCHOBHBIC JJIEMEHTHI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yrosbHas npusMma,
IpaHd M OCHOBaHMs MPU3MBI, MpsiMas W HAKJIOHHAs MpPU3MbI, OOKOBas M IOJIHAS
MOBEPXHOCTh mpu3Mel. [lapamtenenunen, HOpsAMOYrOJIBHBIA IAapajuIeNICIANIEl U €ro
cBoiicTBa. [Tupamuna: N-yroiabHas mUpaMuia, TpaHd U OCHOBaHME MHUpaMM[Ibl, OOKOBas U
MOJIHAsl TOBEPXHOCTb MHpaMUAbI, NpaBUJIbHAs W Yyceu€HHas MNupaMuaa. DJIEMEHTHI
npusMel M nupamusl.  I[IpaBuiIbHBIE  MHOTOTPAaHHMKHM: IIOHATHE  IPaBUJIBHOIO
MHOT'OI'PAHHMKA, [TPAaBUJIbHAS MPU3Ma U NIPAaBWIIbHAS TUPAMUAA, IPABWIBHAS TPEYTOJIbHAS
nupampia W NpaBWIBHBIA  TeTpadap, KyO. IlpenctaBieHue o  NpaBUIIBHBIX
MHOTOTpaHHHUKaX: OKTa’p, 10AeKadIp U ukocadipyrue CedeHus MpU3Mbl U TUPAMU/IBI

CummeTpusi B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSMOM, IJIOCKOCTH.
DOneMEeHTH CUMMETPUH B IMpaMuax, NapauleenuIe1ax, IpaBUIbHbBIX MHOTOTpaHHUKAX

7.6

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, nuaroHainu, yrisl. [lnomans 60koBoi
MTOBEPXHOCTU Y TMOJIHOM MOBEPXHOCTH MPAMOW IMPU3MBI, IUIONIAb OCHOBAaHUM, TEOPEMA O
OOKOBOI MOBEPXHOCTU MPAMO npu3mbl. [1nomaas 60KOBOM MOBEPXHOCTH U TOBEPXHOCTH
NPaBWIBHON MUpaMHIbI, TeopemMa O IUIomaan yceu€HHoM mnupamunabl. [lonstue 00
00béMe. O0BEM MUPaMUIbL, TPU3MBI

7.7

[Tomo6uble Tema B mpocTtpaHcTBE. COOTHOIICHHS] MEXAY IUIOMIAIIMU TTOBEPXHOCTEH,
00BEMaMHU TTOOOHEIX TEI

11 KUIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

6

I'eomeTrpus

6.1

[unuHapudeckass MOBEPXHOCTh, OOpa3yIoNHe MHJIWHAPUYCCKOW ITOBEPXHOCTH, OCh
HWINHAPUYECKON moBepXHOCTH. LlwmmHap: ocHoBaHusS U OOKOBas IOBEPXHOCTb,
oOpasyromas 1 0Ch, TUIONIaAh OOKOBOW M TTOJIHOW TTOBEPXHOCTH




Konnueckass moBepxHOCTb, 0Opas3yrolye KOHMYECKOH IMOBEPXHOCTH, OChb M BEpLIMHA
KOHHYECKOH nmoBepxHOCTH. KOHyC: OCHOBaHME M BepIlrHa, 00pa3yromas U oCh, IJIOLIA/lb

6.2 OOKOBOW M MOJHOM MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yIoIIle U BHICOTA, OCHOBAHUS
1 OOKOBasi IOBEPXHOCTh
6.3 Cdepa u map: meHTtp, pamuyc, AMAMETp, IUIOMIAJL MOBEPXHOCTH cdepbl. B3ammuoe
pacnosoxeHue cepsl U IIIOCKOCTH, KacaTeabHas INIOCKOCTh K cdepe, miomanb chepsl
6.4 N300paxenue e BpalieHus Ha III0CKOCTH. Pa3BépTka HuIuMHApa 1 KOHyca
6.5 KoMOunamu Tten BpamieHUs] ¥ MHOTOIPAaHHUKOB. MHOIOTpaHHUK, OMHCAHHBIA OKOJIO
cdepsl, cdepa, BucaHHAsE B MHOTOI'PAaHHHK, WM TEJIO BPALLICHHS
[Tonstne 006 o00BEMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
6.6 MPSIMOYTOJIBHOTO Tapajuiefienunena u ciueactsuss u3z He€. OO0bEM UMIMHApA, KOHYCA.
O06BEéM mapa u wiomazab cheps
6.7 [Tono6ubie Tena B mpocTpancTBe. COOTHOLICHUS MEXKAY IJIOMAASMH MOBEPXHOCTEH,
' 00BEMaMK TOJOOHBIX TEIT
6.8 Ceuenus uwinuHApa (MapauIeIbHO H  TMEPHEHIUKYJSIPHO OCH), CEUEHUsS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEePIINHY), CeUeHuUs 1apa
Bektop Ha muockoctm u B mpocTpaHcTBe. CIOKEHHE W BBIYMTAHHE BEKTOPOB.
6.9 YMHOXKEHHE BEKTOpa Ha 4uciao. PasnokeHue BekTopa MO TPEM HEKOMIUIaHAPHBIM
BekTopam. [IpaBuino mapamnenenurnena. Pemienue 3amad, CBS3aHHBIX C MPUMEHEHHEM
IIpaBUJI IEVCTBUM C BEKTOPaMHU
[IpsmoyronbHasi cucreMa KoOOpAuHAT B IpocTpaHcTBe. KoopauHaTtel — BeKTOpa.
6.10 [Ipocreiimme 3amaud B KOOpAMHATaX. Yroia Mexay BekTopamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brranciaenue YIJI0B MEXKAY IMNIPAMBIMH W IIJIOCKOCTSAMM.
KOOp,I[I/IHaTHO'BeKTOpHHﬁ MCETOJ IIpHU PCIICHHUU I'COMCTPUUICCKHUX 3a1a1




ITPOBEPAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOM MPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOoOBaHUSA

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMBbl CPpeHEro 001ero 00pa3zoBaHus

Bragenne meromamm J0Ka3aTeIbCTB, AITOPUTMAMHU PELICHUS 3a]ad; YMEHHUE
dopMynMpoBaTE W ONEPUPOBATH IOHATUAMHU: OIPEACICHUE, aKCHOMa,
Teopema, CIEACTBUE, CBOWCTBO, NPHU3HAK, JOKA3aTEIbCTBO, PABHOCUIIBHBIC
(GOopMyIHpPOBKH; TPHUMEHATh HX; YMEHHE (OPMYIHPOBATH OOpaTHOE H
IPOTUBOIIOJIOKHOE YTBEPKICHNUE, MPUBOIUTH NPHUMEPHl U KOHTPIPUMEPHI,
UCIIOJIb30BaTh METOJ] MaTEMATUYECKON WHAYKIIUH; IPOBOAUTH JOKa3aTeIbHbIC
pacCyXKIeHHs TpPU PEIICHWU 33a/1a4, OLECHHWBATh JOTMYECKYIO IMPAaBUIBHOCTD
paccyXIeHHii; yMEHHE ONEPUPOBATH MOHATHUSIMH: MHOKECTBO, TIOAMHOXKECTBO,
omepalMM  HaJX  MHOXECTBaMH;, YMEHHE  HCIOJb30BaThb  TEOPETHKO-
MHOXECTBEHHBIN ammapar Ui ONMCAHUS PEATbHBIX MPOIECCOB U SBICHUH U
IpU PEUICHUH 337ad, B TOM YHCJIE M3 JAPYrHX y4eOHBIX IPEIMETOB; YMEHHE
OIEepHpOBATh TMOHATUSAMH: Tpad, CBA3HBIN Tpad, nepeBo, NHHMKI, Tpad Ha
IUTOCKOCTH; YMEHHE 3a/laBaTh U OMKCHIBATH TPpadbl Pa3IMYHBIMU CIIOCOOAMH;
UCTIOJIB30BaTh Tpadbl MpH peleHnH 3a1a4d

YMeHue onepupoBaTh NOHITUSIMU: HATYPAIbHOE YHUCIIO, LIEJI0€ YUCIIO, CTETIEHb
C ILEJIbIM IIOKa3aTeleM, KOpPEHb HaTypaJbHOM CTENEHU, CTENEHb C
palMOHANIBHBIM TIOKa3aTelieM, CTENEHb C JEUCTBUTEIbHBIM IIOKa3aTelleM,
Jorapugm 4ucia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YHUCIIA, OCTATOK
0 MOAYJII0, PalMOHAIBLHOE YHUCIO, HpPpalOHAIbHOE YMCIO, MHOKECTBa
HATypaJIbHbIX, LEJbIX, PAlUOHAIbHBIX, JACHCTBUTENIBHBIX YHCEN, YMEHHUE
UCIIOJIb30BaTh MpPHU3HAKU JEIMMOCTH, HAaWMEHBIIMM OOIMH JenuTens Hu
HalMeHblllee ofllee KpaTHoe, anropuT™M EBkimuaa npu penieHuu 3ajaad;
3HAKOMCTBO C Pa3JUYHBIMU MO3UIMOHHBIMU CUCTEMAMM CUHCIICHUS; YMEHHE
BBIMOJIHATh BBIYMCIEHHWE 3HAYeHUH M TpeoOpa3oBaHUs BBIPAXKEHUH €O
CTeMEeHsMH U Jorapupmamu, MpeoOpa3oBaHus JpPOOHO-PALMOHAIBHBIX
BBIDQXCHHUM; YMEHHE OIEpPUPOBaTh IOHATHUSAMHU: IIOCIEJOBATEIbHOCTb,
apudmernyeckas Tporpeccus, TIeoOMETpUYecKas mporpeccusi, OECKOHEYHO
yOBIBaroIast reoMeTpHuyIecKas IIpOrpeccusi; YMEHHE 3a/1aBaTh
MOCIEI0BATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (OpMYII;
YMEHHME OIEpPUPOBaTh NOHATHSAMM: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHUCJAa, MOAYJIb W apryMeHT KOMIUIEKCHOro 4wucia, (opma
3alMCH  KOMIUIEKCHBIX 4YMCENl (F€OMETpHYEecKas, TPUTOHOMETpUYECKAs H
anreOpanveckas); yMeTh MPOU3BOJIUTH apU(PMETHUECKUE ACHCTBUS C
KOMIUIEKCHBIMU YK CJIAMU; IPUBOJUTH PUMEPHI UCTIOIb30BAaHUS KOMIUIEKCHBIX
4yyCceNl; ONEPUpPOBaTh MOHATHAMHU: MaTtpuua 2x2 wu 3X3, ompeaennuTenb
MaTpHULIbI, FEOMETPUYECKUNA CMBICII ONIPEAETUTENS

YMeHune omnepupoBaTh MOHSATUSMU:  palMOHAJIbHBIE, HpPpalUOHAIbHbBIE,
MOKa3aTeNbHble, CTENEHHBIC, JIOrapu(MUYECKUE, TPUTOHOMETPUYECKHE
YpaBHEHUS M HEPAaBEHCTBA, UX CHCTEMbI; YMEHHE OINEPUPOBATH MOHSITHUSIMHU:
TOXKIECTBO, TOXKIECTBEHHOE IMpeoOpa3oBaHue, YypaBHEHHE, HEPaBEHCTBO,
CUCTEMa ypaBHEHHI M HEPaBEHCTB, PAaBHOCUJIBLHOCTb YpaBHEHHM, HEPABEHCTB
U CHCTEM; YMEHUE pellaTh ypaBHEHUsS, HEPABEHCTBA U CUCTEMbI C TTOMOIIBIO
pa3IMyYHbIX NPUEMOB; pelIaTh YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBI C
napameTpoM; IPUMEHSTh YPAaBHEHUsI, HEPABEHCTBA, X CUCTEMBI ISl PEIICHUS
MaTeMaTUYECKUX 3a/lad U 33/ay U3 Pa3IMuHBIX 00JlacTel HAyKH U pealbHOU




KU3HU

YMeHue  onepupoBaTh  MOHATUAMHU:  (QyHKOMS, 4YETHOCTH  (DYyHKIMH,
NEPUOMYHOCTh  (YHKLIHH, OTPAHUYCHHOCTh (PYHKLIHUH, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HauOojblllee M HaMMEHbIIEEe 3HAYCHUS
(GyHKIMKM Ha TPOMEXKYTKE, HEmpepbiBHas (YHKIH, acHUMOTOTHI Tpaduxa
(GyHKUMH, TepBas W BTOpas NPOU3BOAHAS (YHKLMU, T€OMETPUYECKUH WU
(¢u3nUecKuil CMBICT MPOU3BOIHOM, IEPBOOOPA3Hasi, ONPEACIEHHbBIN HHTETpa,
YMEHUE HaxXOAWUThb ACUMNTOTHl rpaduka (QYHKIUH; YMEHUE BBIUUCIATH
IPOM3BOJIHBIE CYMMBI, IPOHM3BEACHUS, YaCTHOTO M KOMIIO3UIMH (YHKIUH,
HaXOJUTh ypaBHEHUE KacaTeIbHOM K rpaduky (yHKIMH; yMEHHE HaXOIUTh
IPOM3BOJIHBIC 3JIEMEHTAPHBIX (PYHKIUH; YMEHHE HCIIOJIb30BaTh MPOU3BOIHYIO
JUId  UcciefoBaHus (YHKUMH, HAXOIUTb HauOOJbIIME M HAUMEHbIIUE
3HaYeHUs (QYHKUUN; CTPOUTH TpadUKU MHOTOYJICHOB C HCIOJIb30BAHUEM
anmapara MaTeMaTH4YeCKOro aHajau3a; IPUMEHATh IPOU3BOJHYIO IS
HaXO0X/ICHNS HAWIY4llIero peleHusl B NPUKIAIHbIX, B TOM YUCIIE COLMAIBHO-
9KOHOMHYECKUX U (PU3MUECKUX 3ajJjauax; HaXOAUTh IJIOLIATU U 00bEMBI (HUry
C IIOMOIIbIO  HMHTErpajga; MNPUBOJUTH HPUMEPbl  MaTEMaTHYECKOI'O
MOJICJIMPOBAHMSI ¢ HOMOILBIO AU depeHInanbHbIX YpaBHEHUI

YMenue onepupoBaTh NOHATUSIMH: Tpaduk (yHKIMU, oOpaTHas QyHKIHS,
KOMIO3uIMs  (DYHKIWH, JWHEWHAas QYHKOWS, KBagpatuyHas (QyHKIHUSA,
panyioHanbHas ~ (QYHKUMs, CTeneHHas (QYHKIUS, TPUTOHOMETPHUYECKHE
¢ynkunu, oOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMHU, TOKa3aTelabHas W
norapudmuueckas QyHKIMHN;, yMEHUE CTPOUTH IPaUKU NU3YUEHHBIX (YHKIIHM,
BBITNOJHATH MIpeo0pa3oBaHus rpaduKoB (YHKIIHMA, UCTIONb30BaTh IpaduKu AJs
W3YYEHHs IPOLECCOB W 3aBUCUMOCTEW, NpPU PELIEHUM 3anad M3 JIpYrux
y4eOHBIX MPEIMETOB U 33Jad M3 pEaJbHOM XU3HU; BbIpaxarb (hopMmynamu
3aBUCHUMOCTH MEX]y BEIWYMHAMH; HCIOJIb30BaTh CBOWCTBA U TpaduKH
GyHKUMA 19 pelieHus ypaBHEHUW, HEPAaBEHCTB W 3aJad C MapaMeTpaMu;
n300pakaThb Ha KOOPAMHATHOM IMJIOCKOCTH MHOXKECTBA pELIEHUH ypaBHEHHUH,
HEPABEHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIE 337a4l Pa3HbIX THIOB (B TOM YMCJE HA MPOLIEHTHI,
JIOJIM ¥ 4acTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapOB M YCIYT, HAaJOIH,
3a7a4l U3 O00JIaCTH YNpaBICHMs] JIMYHBIMU U CEMEUWHBIMM (UHAHCAMMU);
COCTABJIATh BBIPAXXEHUs, YPABHEHMs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO
3aJjauy, UCCIIE0BATh NOJYYEHHOE PEIIEHHE U OLIEHWBATh IPaBIONO00HOCTh
pe3ynbTaTOB; YMEHHE MOJEIUPOBATh pEaJbHbIC CHUTyallud Ha A3BIKE
MaTE€MaTHKH; COCTABJIATh BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI
[I0 YCJIIOBMIO 3aJayH, UCCIENOBATh IOCTPOCHHBIE MOJEIH C UCIOJIb30BAaHUEM
anmnapara anreOpbl, UHTEPIPETUPOBATH MMOTYUEHHBIN pe3ynbTar

YMeHue omnepupoBaTh TMOHATUSMHU: CpelnHee apudmerndyeckoe, MeAHaHA,
HauOoJiblllee W HAWMMEHBINEE 3HAYCHUs, pa3Max, AUCIEPCUs, CTaHIAPTHOE
OTKJIOHEHHE YHCIOBOro Habopa; yMeHWE W3BIEKaTh, HWHTEPIPETHPOBATH
nH(popMaInoo, TPENCTAaBICHHYI0 B TaOJMIaX, HAa auarpamMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBAa pPEAbHBIX MPOIECCOB U SIBICHUW; MPEACTABISTH
WH(OpPMAIHIO C TTOMOIIBIO TAOIHI] U TUArpaMM; HCCIIEIOBATh CTATUCTUYECKUE
JaHHBIC, B TOM YHCJIE C TIPUMEHEHUEM IpaUuecKuX METOI0B M AJICKTPOHHBIX
CpencTB; rpaduyecKd HCCIIENOBAaTh COBMECTHBIC HAOIIOJEHUS C IOMOIIBIO
JMarpaMM pacCeUBaHUs U JIMHEMHOWU perpeccun

YMeHue onepupoBaTh MOHATUSAMH: CIIy4ailHBIH OMBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTh CIY4allHOTO COOBITUS; YMEHHME BBIUUCIATH BEPOATHOCTH C
UCITOJIb30BaHUEM TIpaUUEeCKUX METOJIOB; NMPUMEHATh (OPMYIIbI CIOKECHUS U
YMHOXXEHUSI BEpOATHOCTEH, (OpMyly TMOJHOW BEPOSTHOCTH, (HOPMYILY




bepnymnu, komOunatopHbie (GakThl U (HOPMYJbI; OICHUBATH BEPOSTHOCTH
peasbHBIX COOBITHI; YMEHHE ONEpUPOBATh MOHATUSAMU: CIydaiiHas BEIMYUHA,
pacnpezesieHue BEPOSTHOCTEH, MAaTeMaTH4eCKOe OKUIAHWE, OUCIEPCUS H
CTaHJAPTHOE OTKJIOHEHUE CIyYalHON BENMYMHBI, QYHKIIMH paclpeneieHus u
IUIOTHOCTH PAaBHOMEPHOTO, IIOKA3aTENIbHOIO0 U HOPMAJIBHOIO PaCIpPElCIICHUN;
YMEHME HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pacHpeleseHUN ISl peLIeHUs
3ajja4; 3HAKOMCTBO C IOHATUSIMM: 3aKOH OOJBIIMX YHCEN, METOMAbI
BbIOOPOYHBIX MCCIEI0BAHUN; YMEHME IPUBOAUTH IPUMEPHI IPOSIBICHUS
3aKoHa OOJIBIIMX YHUCEN B MPUPOAHBIX M OOLIECTBEHHBIX SIBJICHUSX; YMEHHUE
OIIEpUPOBATh MOHATUSIMU: COYETAHUE, IEPECTAHOBKA, YUCIIO COYETAaHUMN, YUCIIO
IepeCcTaHOBOK; OMHOM Hbl0TOHA; yMeHue MPUMEHATh KOMOMHATOPHBIE (DAKTHI
U pacCyKIEHHus JUisl pelleHMsl 3a7ad; OLEHUBATb BEPOSTHOCTU pPEaJIbHBIX
COOBITHH; COCTaBJIATH BEPOSATHOCTHYKD MOJENb M  HMHTEPIPETHPOBATH
IIOJIYYEHHBIN pe3ysbTaT

YMeHue onepupoBarh MOHATUSMU: TOYKA, IpsiMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, JIy4, BEJIMYMHA yTJIa, IUIOCKUH yroJl, IByTpaHHbIH yroi, TpEXrpaHHbIN
yroJ, CKpellMBaroIIMecs IMpsiMble, NapajuIeIbHOCTh U MEPIEHIUKYISIPHOCTD
OpSMBIX U IUIOCKOCTEH, Yroia MeXay NpsAMBIMU, Yrol MeX1y NpsMOH U
IUIOCKOCTBIO, YTOJI MEXKY IUIOCKOCTSIMH, PACCTOSIHME OT TOUYKHU JIO0 TUIOCKOCTH,
paccTossHUe MEXAY HPSMBIMU, PAaCCTOSHUE MEXIYy IJIOCKOCTSAMHU; yMEHHUE
UCIOJB30BaTh IPU PEIIEHUU 3a/7ad H3Y4YeHHble (AKTBl U  TEOpPEMBI
IUIAaHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIEr0 MHpa;
CTPOUTh MAaTEMATUYECKHUE MOJIEIM C IOMOIIBI0O F€OMETPUUECKUX IMOHITUN U
BEJIMYMH, PELIAaTh CBSI3aHHBIE C HUMH ITPAKTUYECKHE 33]Jaul
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YMeHue omnepupoBaTh IMOHATUAMHU: IUIOIIAAL (GUIYphl, O0BEM (QUIYpHI,
MHOTOTPaHHUK, MPABWJIBHBII MHOTOTPaHHUK, CEYEHUE MHOTOTpaHHHKa, KyO,
napajjenenunes, npusMa, nupaMmuaa, (urypa u TOBEPXHOCTh BpallEeHUS,
LWIMHIpP, KOHYyC, mmap, cdepa, Iiomanb cdepbl, MIOMEAAb MOBEPXHOCTU
NUpaMUbl, TPU3MBI, KOHYycCa, LIWIUHApa, 00BEM Kyba, NpPSIMOYTrOJIbHOTO
napajuiesienunes1a, TupaMuIbl, MPU3MbI, IUIUHAPA, KOHYCA, 11apa, pa3BépTKa
MIOBEPXHOCTH, CEUYEHMS KOHyca W IWIMHIpPA, NapajulelbHble OCH WIH
OCHOBaHHUIO, CEYEHHUE Ilapa, IJIOCKOCTh, Kacaromascs chepsl, IWIMHIPA,
KOHyca; yMEHHE CTpPOUTb CEYEHHE  MHOIOIpaHHHMKa, H300pakaTh
MHOTOTPaHHUKH, QUTYpbI U IOBEPXHOCTH BPAIICHUSI, UX CEUEHUS, B TOM YHCIIe
C TOMOIUBIO JJEKTPOHHBIX CPEACTB; YMEHUE IPUMEHATh CBOWCTBA
FEOMETPUUECKUX (QUTYp, CAMOCTOSTEIbHO (HOPMYIHPOBATh OMNPEACICHUS
u3ydyaeMmbIX (QUryp, BBLABHraTh THUIOTE3bl O CBOWCTBAX W MpPHU3HAKAX
reoMeTpUUecKUXx (Quryp, 0oOOCHOBBIBATH WM OINPOBEpPrarb UX; YMEHHE
OPOBOJIUTH KiacCU(UKAUIO (UTYp MO pa3iIuuHbIM MPU3HAKAM, BBINOJIHATH
HE0OXO0IUMBIE JOTIOJIHUTENbHbIE TOCTPOEHUS

YMeHne onepupoBaTh MOHITHSAMH: JIBIKEHHE B IPOCTPAHCTBE, MapaJlIeTbHBIN
NepeHOC, CHMMETpUsi Ha IJIOCKOCTM W B TPOCTPAHCTBE, IOBOPOT,
npeobpazoBaHue MoAo0us, Mo100HbIE (PUTYPBI; YMEHHE pAacliO3HABaTh PaBHBIE
U T0J00HBIE (UTYpHl, B TOM 4YHCIE B HPUPOAE, MUCKYCCTBE, apXHUTEKTYpE;
UCIOJIb30BaTh I'€OMETPUUECKUE OTHOILEHUS NPU peIIeHUH 3371a4; HaXOIUTh
T€OMETPUUYECKHE BEIWYWHBI (JUTHMHA, YroJi, IUIOmanab, 00bEM) MPU pElICHUU
3aJa4 M3 JpPYrux y4eOHBIX MPEIMETOB W M3 pPEaJbHOM JKU3HU; YMEHHE
BBIYHCIIATE TEOMETPHUYECKHE BEIUYMHBI ([UIMHA, YTOJ, IJIOMAnb, OOBEM,
IUIOINAAb MOBEPXHOCTH), UCTONB3ys U3ydeHHbIE (DOPMYIIBI U METOIbI, B TOM
YHClie: IUIOMIaAb ITOBEPXHOCTH NHPAMHIBI, IPU3MBI, KOHYyCa, IMIMHApPA,
wiomaas cepsl; 00bEM Kyda, MPIMOYTOJIBLHOTO Hapauieenunena, mupaMuibl,
NPU3MBI, IWIMHIPA, KOHYyCa, IIapa; yMEHHWE HAaXOAWTh OTHOIICHHE O00BEMOB




MoT0OHBIX (huryp
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YMeHHne onepupoBaTh IMOHATUAMM: IPAMOYTOJbHAs CUCTEMA KOOPIMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATBl BEKTOpa, CymMMa BEKTOPOB,
IIPOM3BEIEHNE BEKTOpa Ha YHCIIO, Pa3sioKeHHE BEKTOpa Mo 6a3ucy, cKausipHoe
IIPOU3BE/ICHUE, BEKTOPHOE IPOU3BEACHUE, YTOJI MEX]Y BEKTOpPAMHU; YMEHHE
UCIIOJIB30BaTh  BEKTOPHBII M KOOPAMHATHBIA  METOX Ui  PELICHUS
reOMETPUYECKUX 3a/1a4 U 33/1a4 JPYTUX yU4eOHbIX IPEAMETOB

YMeHnue BbIOMpATh MOAXOMAIIMKA METOA JUIS PELICHHs 3aJaud; NOHWMaHHE
3HAYMMOCTH MaTeMaTHMKH B H3YYEHUM MPUPOJHBIX U  OOIECTBEHHBIX
IPOLECCOB U  SBICHMM; YMEHHME DACIIO3HABAaTh IPOSABICHUEC 3aKOHOB
MaTEMAaTUKd B MCKYCCTBE, YMEHHE INPUBOAMUTH IIPUMEPHl MaTeMaTHYECKHX
OTKPBITHIA POCCUMCKON U MUPOBOM MAaTeMaTHUYECKOU HAYKH




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAepPKAHUSA
1 Yucna v BIYKCICHUS
11 Harypanbnsle u niensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
12 Parnmonanbupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOLEHTHI, OECKOHEUHBIE
HEepUOIMYECKUe 1pooH
13 Apudmernaeckuit KOpeHb HaTypajdbHON creneHu. JlelicTBusS ¢ apuMETHUYCCKUMU
KOPHSIMU HaTypaJIbHON CTENEHU
14 Crenenp ¢ wnenbiM nokaszaresneM. CTemeHb ¢ palMOHAIBHBIM IOKa3areneM. CBOHCTBa
CTENEHU
15 CuHyC, KOCUHYC U TaHI€HC YHMCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC, apKTaHI'€HC
YHCIOBOrO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuuHbie U HaTypajgbHbIE JOrapu(MbI
JeiicTBuTtenpHble uyuciaa. ApupMeTHYECKHE OINepaluu ¢ JeHCTBUTEIbHBIMU YHCIIAMU.
1.7 [IpnbnuxEHHbIE BBIUMCICHUS, MpaBUa OKPYIJICHHS, MPUKHUJKA U OLEHKa pe3ysbTara
BBIYHCIICHUI
1.8 [IpeoOpaszoBaHue BhIpaXKEeHUN
1.9 KommiekcHbie uncna
2 YpaBHEeHUs U HEpaBEHCTBA
2.1 ensle 1 1poOHO-paliOHaIbHbIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHs
2.4 [TokazarenbHble U JIorapupMUUYECKUE YPABHEHHUS
2.5 Lenble 1 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUecKre HEPaBEHCTBA
2.8 TpuronomeTpuuecKue HEPaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUs!, HEPABEHCTBA U CHCTEMBI C MapaMeTpaMu
2.11 Marpuia cucTeMbl JINHEWHBIX YpaBHEHHN. ONpeeuTeNs MaTpUILbI
3 OyHKIMH U TpaduKu
31 @yHKIMA, crocoObl 3ananus GyHkuuu. I'padux Gynkunu. Bzaumuo oOpatHbie QyHKIUU.
Yéruble u HeuéTHbIe QyHKUUU. [lepuoanyeckue GyHKIUN
OO6nacTp omnpeeneHuss 1 MHOXKecTBO 3HaueHui ¢pyHkuuu. Hymn ¢ynxmun. Ipomexytku
3.2 3HAKOIOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHHUMYMBI
¢ynkuuu. Haubonblee 1 HauMeHbllee 3HaueHNe QYHKIIMU Ha TPOMEXKYTKE
33 CrenenHass (yHKIMsS C HAaTypaJbHBIM M LIEJNbIM TOKa3areneM. E€ cBoiicTBa u rpaduk.
CaolicTBa U rpaguK KOpHsI N-Oi CTENeHH
3.4 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpaduKu
3.5 [Toka3zaTenbHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TPaPUKU
36 Touku pa3peiBa. AcuMOTOTH rpadukoB GyHkimii. CBoWicTBa (YHKIMIA, HENPEPHIBHBIX Ha
OTpe3Ke
3.7 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEN0BATEIHLHOCTEN
3.8 Apudmerndeckas 1 TeoMeTpudecKas nporpeccuu. @opMysia CI0KHBIX TPOIEHTOB
4 Hauana maremMaTHueckoro aHaimsa




4.1

[TpousBoanas pyukmuu. [Ipon3BoHBIE 2IEMEHTAPHBIX (PYHKITUH

[IpumeHeHre MPOU3BOIHOM K MCCIEI0BAaHUIO (PYHKIIMIA HA MOHOTOHHOCTb U 3KCTPEMYMBI.

4.2 Haxoxaenrne HanOOIbIIIero 1 HAMMEHBINET0 3HAYCHHS PYHKIIMH HA OTPE3Ke
4.3 [TepBooOpasuas. MUuTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHoXxecTBO, orepanuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
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