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IHOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamma ydeOHoro kypca «['eomerpusi» 06azoBoro ypoBHs uisi oOydatommuxcs 10 —11
KJ1accoB pazpaboTana Ha ocHOBe DenepaabHOro TOCyAapCTBEHHOTO 00pa30BaTeIbHOIO CTAHapTa CPEIHETO
o011ero o0pazoBaHus, C yIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, MIPEIBSABISIEMBIX K MATEMATUICCKOMY
00pa3oBaHMIO, U TPAIUIMIA POCCHICKOTO 00pa3oBaHus. Peann3anus mporpaMmMbl 00ecIieYMBaET OBJIAICHUE
KITFOUEBBIMH KOMIIETCHIIUSIMH, COCTABJISIFOIIIMME OCHOBY JIJIsSi CAMOPA3BUTHS U HETIPEPHIBHOTO 00pa30BaHMsl,
[[EIOCTHOCTH OOIIEKYJIBTYPHOTO, THYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS TUYHOCTH O0YUArOIIHXCSI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca T€OMETpHH Ha YPOBHE CpelHero oomero odpazoBaHHs 00ycloBieHA
MPAKTUYECKOW 3HAUYMMOCTHIO METANpPEeIMETHBIX W MPEAMETHBIX pe3ylbTaTOB OOYy4YeHHs] TE€OMETPUU B
HaMpaBJIEHUU JTUYHOCTHOTO pa3BUTHs oOydaromuxcs, GopMUpOBaHUS (YHKIIMOHATBHOW MaTeMaTUYeCKOM
IPaMOTHOCTH, W3y4YeHUS JAPYTUX YUYEOHBIX ITUCHUIUIMH. Pasputhe y 0OydYarOImUXCs TPaBUIBHBIX
MPEJCTABICHUN O CYIIHOCTH U MPOUCXOKICHHH T€OMETPUIECKUX a0CTPaKIMi, COOTHOIICHUN PEATbHOTO H
UJICaNIbHOTO, XapaKTepe OTPaKEHUsI MAaTeMAaTUYECKOM HAyKOH SIBJICHUN U MPOLIECCOB PEATbHOIO MUPA, MECTE
TrE€OMETPUH B CUCTEME HAYK U POJIM MAaTEMaTHYECKOTO MOJICTIMPOBAHUS B HAYYHOM TMO3HAHUU U B MPAKTUKE
CocoOCTBYeT (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS YYAIIUXCSA, a TaKKe KadecTB MBIIUICHHUS,
HEOOXOIUMBIX JIJISl /IalITAl[UU B COBPEMEHHOM OOIIECTBE.

I'eomeTpus siBnsieTcss OAHUM U3 0A30BBIX MPEAMETOB Ha YPOBHE CpelHEro olIiero oopa3oBaHus, TaK
Kak 00ecreynBaeT BO3MOXHOCTh U3yUeHHUs KaK JUCIUILIINH €CTECTBEHHO-HAYUYHOU HAIMPaBIEHHOCTH, TaK U
T'YMAaHUTAPHOM.

Jlornueckoe MpIlUIeHHE, (GOPMHUPYEMOE TPU H3YUYEHUU OOYUYaIOMUMUCS TOHSATUHHBIX OCHOB
Tr€OMETPUM U TIOCTPOSHUU IIETIOYKHU JIOTUYECKUX YTBEPKACHUM B XOJIe PEHICHHUs TeOMETPUUYECKHUX 3ajad,
YMEHHE BBIBUTATh W OMPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCS MpPH PEIICHUU 3a]ad
€CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (pHU3HKH.

YMeHHne OpHUEeHTHPOBATHCS B IPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pPOJb BO BCEX 00JacTax
JesTeIbHOCTH YenoBeka. OpreHTanus 4eJI0BeKa BO BpEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €T0
COLIMATILHOTO OBITHS, (hopMa OTPAKEHHS OKPYKAIOIIETO MHUPa, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus AeUCTBUTENBHOCTH. OneprupoBaHUe MPOCTPAHCTBEHHBIMU O00Opa3amMu OOBEAMHSIET pa3HbIe
BUJIBI YI€OHOH U TPYIOBOU IS TEITFHOCTH, SIBISIETCSI OJTHIUM U3 MTPO(GECCHOHATFHO BAKHBIX Ka4€CTB, TOITOMY
aKkTyallbHa 3a7a4a (OPMUPOBAHMS Y OOYUYAIOUIUXCA MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTHU
00pa3HOr0 MBIIUICHUS] — CYIIECTBEHHOTO KOMITIOHEHTa B MOATOTOBKE K MPAKTHUYECKON NEATEILHOCTH IO
MHOTHM HaIpaBIICHUSM.

Ilens ocBoeHust mporpamMmbl ydeOHOTO Kypca «l'eomerpusi» Ha 0a30BOM ypoBHE OOyYEHHST —
o0mieoOpa3oBarenbHOEe U OOIIEKYJIBTYPHOE pPa3BUTHE OOYYAIOMIMXCS Yepe3 oOecleyeHre BO3MOXKHOCTU
MPUOOPETEHUsT U UCTOIb30BAaHUS CUCTEMATHYECKHX M€OMETPUYECKHX 3HAHWHM U JEHCTBUH, CHEIU(PUIHBIX
T€OMETPHH, BO3MOKHOCTH YCIIEIIHOTO TPOJIOJDKEHUsT 00pa30BaHMUs MO CICIUATBLHOCTSIM, HE CBSI3aHHBIM C
MPUKIIAJHBIM UCTIOIH30BaHUEM T€OMETPHH.

[IporpamMma o reomeTpun Ha 0a30BOM ypOBHE MpeAHa3HAUYEHA I 00ydYaloluXcs CpEeIHEN MIKOJbI,
HE WCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPyIHEHUI HA YpPOBHE OCHOBHOTO 0O0IIero ooOpa3oBaHus. Takum
o0OpazoM, oOydJaromuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIIME MAaTEeMAaTHUYECKUE YMEHHUS, CBA3aHHBIC
co crieun(pukoil reoMeTpuH U He0OX0JUMBIE [Tl )KU3HU B COBPEMEHHOM o0111ecTBe. KpoMe 3Toro, OHM UMEIOT
BO3MOYKHOCTh H3YYHUTh T'€OMETPHUIO Oojiee TyOOKO, €ciM B JalibHEHIEeM BO3HUKHET HEOOXOJWMOCTH B
TE€OMETPUUYECKUX 3HAHUSIX B MPO(EeCCHOHATBHOMN IeATETHhHOCTH.



JlocTukeHue Ied OCBOEHHS MPOrpaMMbl 00ECIIEYMBACTCSI PEIIEHHEM COOTBETCTBYIOLIUX 3ajad.

[IpuopurerHpIMHU 3a1a4aMu OCBOEHUS Kypca «I'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBIstOTCS:

e (opMHUpOBaHME TPEACTABICHUS O I'€OMETPUU KaK YaCTH MHUPOBOM KyJIbTYphl M OCO3HaHHE €€
B3alMOCBSI3U C OKPY’KAIOLUM MUPOM;

e (opMHUpOBaHHME TMPEICTABICHUS O MHOTOTPAaHHUKAX M TeJaxX BpallCHUS KaK O BaKHEHIINX
MaTEMaTHUECKUX MOJEIAX, IO3BOJISIOIIMX ONUCHIBATh U U3y4YaTh Pa3HbIC SIBJICHUS OKPY KAIOIIETO
MUDa;

e (opmupoBaHUE yMEHUS paclO3HABaTh HAa YEPTEXKAX, MOJCISAX U B peabHOM MUPE MHOTOTPAaHHUKHU
U TeJla BpallleHus;

e OBJAJIEHHE METOJIaMU pEIIEeHHUs 3a/Jad Ha TOCTPOEHHUS Ha H300pAKEHUSX MPOCTPAHCTBEHHBIX
duryp;

e (opmupoBaHUE yMEHHs ONEPUPOBATH OCHOBHBIMHU MOHSATHSAMH O MHOTOTPAaHHHMKAX M Tellax
BpalUICHUsI U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJICHUE aJTOPUTMaMHU PEIICHHUS OCHOBHBIX TUIOB 3aJa4; (OPMHUPOBAHHE YMEHHUS MPOBOIUTH
HECJIOKHBIE JI0Ka3aTEeIbHbIE PACCYKJICHUS B XOJI€ PEILICHUSI CTEPEOMETPUUECKUX 3a7a4 U 3a/1ay C
MIPAKTUYECKUM COJEPKAHUEM;

® Da3BUTHE HHTEIUIEKTYAJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH OO0ydYaromuxcs, MO3HABAaTEIbHOM
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUMN, KpUTUYHOCTU MBILLUICHHUS;

e (opmupoBaHHe QYHKINOHATBHON I'PAMOTHOCTH, PEJIEBAHTHON T€OMETPUH: YMEHUE PAacliO3HABATh
MIPOSIBJIEHUSI T€OMETPUUECKUX TMOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEHN B peallbHbIX KM3HEHHBIX
CUTyallUsiX U IpU M3YyYEHUU JPYTUX Y4eOHBIX IPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN U
3aKOHOMEpPHOCTEH, (POPMYITMPOBATH UX Ha SA3bIKE TEOMETPHH U CO3/1aBaTh T€OMETPUUYECKHIE MOIEIH,
IIPUMEHSTh OCBOEHHBI I'€OMETPUYECKMM ammapar Jjsl PEIIeHUs NPaKTUKO-OPUEHTHUPOBAHHBIX
3aJ1a4, MHTEPIPETUPOBATH U OLIEHUBATh MOIYUYEHHbIE PE3YIbTAThI.

OTnnuuTeNbHON 0COOEHHOCTHIO TPOrPaMMBI SIBIISIETCS BKIIOUEHHE B KypC CTEPEOMETPUH B HadaJle ero
M3yYeHHUs 3ajlay, pEelIaeMblX Ha YPOBHE WHTYUTHUBHOI'O IIO3HAHMS, U ONpEAENEHHBIM 00pa3oMm
OpraHu3oBaHHas paboTa HaJ HUMH, YTO CIHOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOTO M IMPOCTPAHCTBEHHOTO
MBILIEHHS], CTUMYJIUPYET NPOTEeKaHUE UHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K JAIbHEUIIEMY HM3YYEHUIO
npeaMera.

[Ipennourenue oTnaércs HAMNIAJHO-KOHCTPYKTUBHOMY METOAY OOydYEHHs, TO €CTh TEOpETHYECKHE
3HaHHA HUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-IIPAKTUYECKON JeATenbHOCTH. Pa3Butue
MIPOCTPAHCTBEHHBIX MPECTABICHUH Y yUalluXCsl B Kypce CTEpEOMETPHUH TPOBOAUTCS 3a CUET pelIeHUs 3a1a4
Ha CO3/J]aHHE MPOCTPAHCTBEHHBIX OOpa30B M 3ajJady Ha ONEPUPOBAHHE IPOCTPAHCTBEHHBIMH OOpa3aMH.
Co3nanue obOpa3a MPOBOJUTCS C ONOPOM Ha HAMIAJHOCTb, a OMNEPHUpPOBaHHE OOPa3oM — B YCIOBHUSAX
OTBJICYEHHUSI OT HATJISIIHOCTH, MBICIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJEPIKAHUS.

OcHoOBHBIE copaeprkaTenbHble TuHUN Kypca «l'eomerpum» B 10-11 knaccax: «MHOrorpaHHHKN»,
«IIpsiMble W TIOCKOCTH B MpOCTpaHCTBE», «Tena BpameHus», «BeKTopbl U KOOpAUHATHI B IPOCTPAHCTBE.
@opMHUpPOBAaHUE JIOTUYECKUX YMEHUN pacHpenersieTcs HE TOJIBKO IO COJAEPKATENIbHBIM JMHHUAM, HO U I10
rogaM oOy4eHHsI Ha YPOBHE CpPeIHEro o01ero oopazoBaHusl.

CopepxaHue 00pa30BaHUs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJibTaTaM OCBOEHHUsI paboueit
MIPOrpaMMBbl, paclpeesIEHHBIM 10 ToAaM 00y4YeHHUsI, CTPYKTYpPUPOBAHO TaKUM O0Opa3oM, YTOOBI OBIJIaJICHHE
F€OMETPUYECKUMHU MOHATUSAMHM M HAaBBIKAMHM OCYILIECTBISJIOCH ITOCIIEIOBATEIBHO M IOCTYNAaTENbHO, C
COOJIIOJICHNEM TPHUHLMIA TPEEeMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAHUS BKIIOYAJIHCh B OOMIYI0 CHCTEMY
IE€OMETPUUECKUX TPEACTABICHUN OOydYalommxcs, pacmmpss u yrayomsas e€, oOpasys MpoYHbIe
MHOYECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
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Ha nzydenue reometpun otBoautcs 2 yaca B HeAento B 10 kitacce u 1 yac B Henento B 11 kiacce, Bcero
3a qBa roaa ooyuenus - 102 y4eOHBIX daca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATUS CcTepeoMeTpuu. Touka, MpsMas, IUIOCKOCTh, HpocTpaHcTBO. [loHsTHe 00
AKCHOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEACTBUSA U3 HUX.

B3anMHOE pacnonokeHue IpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECs, IapaJuleIbHbIE H
CKpeluuBamomuecss npsMele. llapamienpHOCTs NPAMBIX M IJIOCKOCTEH B IIPOCTPAHCTBE: IapajuICIbHBIC
IIpsIMBIE B NPOCTPAHCTBE; NApaUIEIbHOCTD TPEX MPSAMBIX; NAapAJUIEIBbHOCTD NMPSAMOM M INIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMUA CTOPOHAMU; yIOJ MEXKIy INpsSMBIMUA B IIPOCTpaHCTBE. llapayienbHOCTh IUIOCKOCTEN:
napajiesibHbIe TUIOCKOCTH; CBOMCTBA MapauIebHbIX TuIockocTei. [Ipocreiimme npocTpancTBEHHbBIE (DUTYPBI
Ha IJIOCKOCTU: TeTpa’Ip, KyO, mapajuiesenures; ocTpoeHHe CeUeHH.

[lepneHIUKYISPHOCTD NPSIMOW U IUIOCKOCTH: NMEPIEHIUKYJISIPHBIE IIPSIMbIE B IIPOCTPAHCTBE, MPSIMBIC
MapaJuIeIbHbIE U NEPICHANKYJIAPHBIE K IJIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH NPSMON U IIJIOCKOCTH,
TeopemMa O MpsSMOM MNEPHNEHAUKYJSIPHOM IIOCKOCTH. YTIJIBI B IIPOCTPAHCTBE: YrOJ MEXKIy NIPSIMOM M
IUIOCKOCTBIO; JABYTPAHHBIM yroJl, JIMHEHHBIM Yroj [BYrpaHHOro yria. lleprneHaukyissp M HakKJIOHHBIE:
paccTosiHUE OT TOYKH J10 INIOCKOCTH, PACCTOSIHUE OT MPSAMOMN JI0 MJIOCKOCTH, IPOEKIHs (PUTyphl HA IIIOCKOCTb.
[lepneHMKyIAPHOCTD IIOCKOCTEM: IPU3HAK IEPIEHIMKYJSIPHOCTH JBYX IUIOCKOCTEeH. Teopema o Tpéx
MEPIEHIUKYIISPAX.

MHOrorpaHHuKHa

[loHsiTHE MHOTrOIpaHHMKA, OCHOBHBIE DJIEMEHTbl MHOTIOIPDAHHMKA, BBIIYKJIBIE U HEBBIIYKIIBIE
MHOT'OTPaHHUKH; pa3BEPTKa MHOTOrpaHHMKa. [Ipu3ma: N-yronpHas mpusMma; rpaHd U OCHOBAHMS IPU3MBI,
npsiMasi 1 HaKJIOHHasl IPU3Mbl; O0OKOBasi M MOJIHAsl IOBEPXHOCTH NMpu3Msbl. [lapamienenunen, npsMoyrojabHbIH
napajuiesienunes u ero coicrsa. Ilupammpa: N-yronbHas nupamuaa, TpaHd M OCHOBAHME IUPAMMUIBL,
OOKOBasi U TOJIHAS TOBEPXHOCTh MUPAMU/IbI, MPaBUIbHAS M yCEUEHHAS MUpaMuja. DJIEMEHTHl MPU3Mbl U
nupamMuel. [IpaBuiibHBIE MHOTOTPAHHUKH: IOHATHE MPABWJIBHOIO MHOTOTPaHHUKA; MPABWIIbHAS IIPU3MaA U
IpaBWJIbHAs MUpPaMKJIa; IPaBUIIbHAS TPEYTOJIbHAS IMpaMKIa U MPaBUIbHBINA TeTpasap; KyO. [IpeacraBnenue
O IIPaBWJIBHBIX MHOTOI'PAaHHUKAX: OKTA3p, AOACKa’Ap U ukocasap. CedeHus MpU3Mbl U MUPaAMUIBI.

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUsSl OTHOCHUTENBHO TOYKH, MPSAMOMW, IIIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B NIMpaMUIax, Napajuieiaenuneax, IpaBuibHbIX MHOMOTPaHHUKAX.

Boruncnenue 31eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans 00KkoBoi MOBEpXHOCTH
Y TIOJIHOW TMOBEPXHOCTH MPSMOM MPU3MBI, IO lb OCHOBAHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOM
npu3mbl. [lnomans 6G0KOBON MOBEPXHOCTH M MOBEPXHOCTH MPABUIBLHOM MUPAMUABI, TEOPEMa O IUIOIMIAH
yceu€HHoi nupamuabl. [lonstue 06 06béme. OObEM MUpPaMHIbL, TPU3MBL.

[TogoOubie Tema B mpocTpaHcTBe. COOTHOIICHHUS MEXIy IUIOMIAASIMH TOBEPXHOCTEH, 00BEMaMu
MOJIOOHBIX TE.

11 KJIACC

Tena BpaumeHus

[unuuapudeckast MOBEpXHOCTb, 00pa3yomue IIHHAPHYECKON MMOBEPXHOCTH, OCh IIMITUHAPHYECKON
noBepxHocTU. Llmmuuap: ocHoBaHus U OOKOBasi MOBEPXHOCTh, OOpasyrolias U OCh; IJIOLIaJb OOKOBOM M
MOJTHON MOBEPXHOCTH.

Konundeckasi moBepXHOCTh, 00pa3yroIne KOHHUYECKOW MOBEPXHOCTH, OCh W BEPIINHA KOHUYECKOM
noBepxHocTU. KOHyC: OCHOBaHHME W BepIIMHA, OOpa3yromas W OCh;, IJIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTHU. Y CeUEHHBINA KOHYC: 00pa3yIolie U BbICOTA; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.
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Cdepa u map: neHTp, paauyc, Iuamerp; IUIOIAAb MOBEPXHOCTH cdeprl. B3aumHoe pacnosoxeHue
cdepsl U MITOCKOCTH; KacaTeabHas IIIOCKOCTh K cdepe; Tomaas chepsl.

N300pakeHue Tes BpallleHus Ha IJI0CKOCTH. Pa3BépTka MIIMHApa U KOHYCA.

KoMOuHanmu Ten BpaiieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMMUCAHHBINA OKOJIO cdephl; chepa,
BIIMCaHHAsl B MHOT'OT'PaHHUK, WU TEJIO BPALICHHUS.

[Tonstue 06 oOBEMe. OCHOBHBIE CBOHCTBA 00BEMOB Tein. Teopema 00 00BEME MPSIMOYTOJIBLHOTO
napajiesienunena u cieacTeus u3 He€. O0bEM nunuHapa, Konyca. O0BEM mapa u riomaab chepsl.

[TonoGubie Tema B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOIAISIMHU TOBEPXHOCTEH, 0O0BEMaMu
MOIOOHBIX TEIL.

CeueHus mwinHApa (MapauiebHO U NEPHEHIUKYJSPHO OCH), CEYeHUs KOHyca (mapajuieabHoe
OCHOBAHUIO U IIPOXOSIIEE YepPE3 BEPILNHY ), CEUEHHUS LIapa.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

Bekrop Ha miockoctu U B mpocTpaHcTse. Cl0KeHne U BBIUNTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yuciao. Pa3nojxkenue Bekropa 1o TpéM HEKOMIUIaHApHBIM BekTopaMm. IIpaBuio mapamienenunena. Pemenue
3aJ1a4, CBSI3aHHBIX C IPUMEHEHHUEM MpaBUil JeHCTBUI ¢ BekTopamu. [IpsiMoyronbpHas cucrema KOOpJIUMHAT B
npocrpanctBe. Koopaunatel BekTopa. Ilpocreiimme 3agauu B KOOpAMHATaX. YTOJN MEXAY BEKTOPaMH.
CkansipHoe Npou3BeJIeHUE BEKTOPOB. Brlunciaenne yrioB Mexy NpsMbIMU U 1ockocTsiMu. KoopaunarHo-
BEKTOPHBIN METO/1 IPU PEIIEHUU T'€OMETPUYECKHX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE  pe3yJbTaThl  OCBOEHHUs  IIporpaMmbl  ydyeOHOro mpeamera «MaTemaTukay
XapaKTepU3YIOTCS:

I'pa:xknanckoe BocniuTanue:

c(hOPMHUPOBAHHOCTHIO IPAKIAHCKON TTO3UITNH 00YYAOIIEroCs KaK aKTUBHOTO U OTBETCTBEHHOT'O YJICHA
pOCCHICKOTO 00IIecTBa, MPEACTABICHHEM O MAaTEMaTHYECKMX OCHOBAaX (YHKIIMOHMPOBAHUS Pa3IUYHBIX
CTPYKTYp, SBJIEHUH, TPOLEIyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCH W TIp.), yMEHUEM
B3aMMO/ICHCTBOBATH C COIMATBLHBIMUA HHCTUTYTAMH B COOTBETCTBHUHU C MX (DYHKIUSIMU U HA3HAUYCHUEM.

IIarpnoTnyeckoe BOCIMTAHUE:

c(OPMHUPOBAHHOCTHIO POCCHICKOM TpaKTAaHCKOW UACHTUYHOCTH, YBAXEHHUS K TMPOILIOMY H
HaCTOSIIEMY POCCUMCKOM MAT€MAaTHKH, LEHHOCTHBIM OTHOLIEHHWEM K JIOCTHKEHUSIM pPOCCUHCKHUX
MAaTeMaTUKOB U POCCHUMCKOM MaTEMAaTHYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITUX JIOCTHKEHUH B APYTUX
HayKax, TEXHOJOTUAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEH POCCHICKOrOo Hapojaa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHHUS, ITUYECKOTO TOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUW HAyKH U
JESATEIILHOCTIO YUYEHOT0; OCO3HAHMEM JIMYHOTO BKJIA/Ia B TIOCTPOCHHUE YCTOHYHBOTO Oy TIyIIEro.

IcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHWEM K MHUPY, BKIIOYas JCTETUKY MaTEeMaTHYECKHUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aja4, pEIICHUH, PACCYKICHUH; BOCIIPUUMUYUBOCTHI0O K MAaTEMAaTUUECKUM aCleKTaM Pa3IMuHBIX
BHJIOB HCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTUYeCKHWe 3HaHHs B HMHTEpecax 3I0pPOBOTO H
0e3omacHOTO O0pa3a >KHU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO (30pOBOE IHUTAHHE,
cOanaHCUpPOBAaHHBIA pEXHUM 3aHATUH W OTHbIXa, peryispHas (usnueckas aKkTUBHOCTb); (PHU3UUECKOIO
COBEPILIEHCTBOBAHUS, IIPU 3aHATUSAX CIIOPTUBHO-03/JOPOBUTEIBLHOMN JESITEIbHOCTHIO.

TpyanoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTHU TPYIOJIOOUS; HMHTEPECOM K pa3audyHbIM chepam
PO eCCHOHAIBHON JCSITEIbHOCTH, CBA3aHHBIM C MAaTeMaTHUKON U €€ TPHIOKCHUSIMH, YMEHHEM COBEPIIIAThH
OCO3HAaHHBIN BBEIOOD Oyayiieit mpodeccuu U peann30BbIBaTH COOCTBEHHBIE )KU3HEHHBIE IIAHBI, TOTOBHOCTHIO
U CIOCOOHOCTBIO K MaTeMaTUYECKOMY OOpa3oBaHUIO M caMOOOpa30BaHHUIO Ha MPOTSHKEHUU BCEH JKU3HU;
TOTOBHOCTBHIO K aKTUBHOMY YYaCTHUIO B PEIICHUH MPAKTHYECKUX 3a7a9 MaTeMAaTHUYE€CKOM HAIPaBIEHHOCTH.

IKO0JIOrHYECKO€E BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO IKOJOTUIECKON KYIbTYpPbl, TOHUMAaHUEM BIIUSHUS COLUATBHO-IKOHOMHUYECKUX
MPOIIECCOB HAa COCTOSIHME TPUPOJHOW U COIHMAIBLHOM Cpefbl, OCO3HAHMEM TIJI00AILHOTO XapakTepa
AKOJIOTUYECKUX TPOOJIEM; OpHEHTAIlMEH Ha MPUMEHEHWE MaTEeMaTHYECKUX 3HAHWUW IS PEIICHHS 3a7ad B
00JIaCTH OKpYIKaIoIIeH Cpenpl, TUIAHUPOBAHUS TOCTYNKOB M OIEHKHM MX BO3MOJKHBIX IOCJIEACTBUH IS
OKpYKarOILEH Cpeibl.

IleHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU
1 0OIIIECTBEHHON TTPAKTHUKH, TOHUMaHUEM MaTeMaTHUYEeCKOW HayKH Kak c(ephl YEIOBEUECKON AeATETLHOCTH,
ATanoB €€ pa3BUTHS U 3HAYMMOCTH JUISl Pa3BUTUS LMBWIM3ALMU; OBJAJCHUEM SI3BIKOM MAaTE€MAaTUKU U
MaTeMaTUYeCKOW KyJIbTYpOH Kak CPEeICTBOM IMO3HAHMUSI MUPA; TOTOBHOCTBHIO OCYHIECTBIATh MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACATEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.
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METAIIPEJMETHBIE PE3YJIbTATbBI

MertanpeameTHble  pe3ysnbTaThl OCBOEHUS IMporpammsl  yueOHoro mpeamera «MaremaTtuka»
XapaKTEepU3yIOTCSl OBJIAJICHUEM YHUBEPCAIBHBIMU HO3ZHABAMENbHBIMU OCUCMBUAMU, VHUBEPCATIbHbIMU
KOMMYHUKAMUBHBIMU OeliCMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU OeUCEUSMU.

1)

Vuueepcanvuvie noznasamenvuvie Oelicmeus, obecneuugarom —@Gopmuposanue 6a306bix

KOCHUMUBHBIX NPOYECCO8 00yYaowuxcs (0ceoenue Memooo8 NO3HAHUSL OKPYACAIOULe20 MUpa, npumeHeHue
JIO2UYECKUX, UCCAe008aMeNbCKUX Onepayull, yMeHut pabomams ¢ ungopmayuet).
Ba3oBble Jlornueckue aeiicTBuA:

BBISIBJIATh M XapaKTEPU30BATh CYIIECTBEHHBbIE MPU3HAKKM MAaTEeMaTHYECKUX OOBEKTOB, MOHSATHUM,
OTHONIICHUN MEXJy TMOHATUAMHU; (OPMYJIHUPOBATH OMPEICIICHUs TOHSITHIA, YCTaHABIMBATH
CYIIECTBCHHBIA MPH3HAK KJIACCH(UKAIUU, OCHOBAHHS ISl OOOOIICHUS W CPABHCHHS, KPUTEPHUU
MIPOBOJMMOTO aHAIH3A;

BOCIPUHUMATH, (opMynHpoBaTh W MNpPeoOpa3oBBIBATh CYXKACHHUSA: YTBEPAWUTEIbHBIE W
OTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIEC U OOIIIKE; YCIOBHBIE,

BBISIBJISITH MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUUs: B (pakTax, JaHHBIX,
HAONIO/ICHUSAX W YTBEPXKICHUSX;, MpeljaraTh KpPUTEPHUH MJIs BBISABICHUS 3aKOHOMEPHOCTEH H
MPOTUBOPEUHIA;

Jenath BBIBOABI C  HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSTENIBHO JI0KA3aTEIhCTBA MATEMATHUYECKUX YTBEPXKICHUM (TIpsIMbIE U OT
MPOTHBHOTO), BBICTPAWBATh ApPTyMEHTAIMIO, TMPUBOJIUTH TPUMEPHl U  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIEC CYXKICHUS U BHIBOJIBL;

BBIOMpaATh CHoco0 pemieHus y4eOHOUM 3amauu (CpaBHHBAaTh HECKOJIBKO BApUAHTOB pEIICHHS,
BBIOMPATh HAMOOJIEE MOIXOIAIINN ¢ YUETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBbIe ncciiegoBaTeLCKHeE JeHCTBUS:

UCIIOJIB30BaTh BOMPOCHI KaK HCCIICOBATEIbCKHI HHCTPYMEHT MO3HAHUS, (QOPMYJIUPOBAThH
BOMPOCHI, (DUKCHpYIOILIKE MPOTUBOPEUUE, MPOOJIEMy, YyCTAaHABJIMBAaTh HCKOMOE M JaHHOE,
(bopMHUpPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3HUIIHI0, MHCHHE;

MIPOBOJIUTH CAMOCTOSITEJILHO CIUTAHUPOBAHHBIN 3KCIIEPUMEHT, MCCIIEI0BAHUE 10 YCTAHOBJICHHUIO
0COOEHHOCTEH MaTEeMaTHYECKOr0 00bEKTa, SIBJICHUS, POIIECCA, BHISBICHHIO 3aBUCHMOCTEH MEKTY
00BbeKTaMu, SIBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSITENIbHO (hOpPMYJIUPOBaTh OOOOUICHHS W BBIBOJABI 10 pe3yJibTaTaM MPOBEAEHHOTO
HAOJIIOICHUS, WCCIIEIOBAHUS, OIIEHUBATh JOCTOBEPHOCTh MOYYEHHBIX PE3YyJbTaTOB, BHIBOJOB U
0000I1IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIECcCa, a TAKKE BBIIBHTaTh IMPEIINOJIOKCHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHUSIX.

Padora ¢ undopmanueii:

BBISABJISATH )]e(i)I/II_[I/ITI)I I/IH(i)OpMaHI/II/I, JaHHBbIX, HCO6X0}II/IMLIX JJIs1 OTBETA HA BOIIPOC U IJId PCIICHUA
3aJauu;

BBIOMPATh HH(DOPMAITHIO U3 UCTOYHUKOB Pa3IMYHBIX THIIOB, aHAIM3UPOBATh, CACTEMAaTH3UPOBATh U
MHTEPIPETHPOBATH HHPOPMAIIUIO PA3TUYHBIX BHIOB U ()OPM MPEICTABICHUS;

CTPYKTYPHUPOBaTh WH(POPMAIINIO, MPEICTABIATh €€ B pa3IMYHBIX (OpPMax, HWILTIOCTPUPOBATH
rpauvecKu;

OLICHUBATh HAJAEKHOCTh HH(POPMAIIHH TIO CAMOCTOSTENLHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.
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2) Vuusepcanvhvie KOMMYHUKAGMUGHBLE OeliCMEUs, 00ecneuusaion chopmMuposanHoCnb COYUALIbHBIX
HABBIKOB 00YUAIOWUXCAL.
Oo01menmne:

BOCIPUHUMATH U (HOPMYJIMPOBATH CYXJICHUS B COOTBETCTBHH C YCIOBUSMHU U LIEISAMHU OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MHUChMEHHBIX TEKCTaX, IaBaTh
MOSICHEHUSI 110 X0y PEUICHHUs 3a71aui, KOMMEHTUPOBATH MOJTyUYCHHBIN pe3yJIbTarT;

B X0JIe 00CYK/ICHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBbI, IPOOJIEMBI, pelacMoi
3aJ]auu, BBICKA3bIBaTh WJICH, HAICIICHHBIC HA TIOMCK PEIICHUS; COMOCTABJIATH CBOU CYXKICHHS C
CYXJICHUSIMH JPYTUX YYaCTHUKOB JHajora, OOHapy>KUBaTh Pa3IM4Me U CXOJCTBO IO3UIUH; B
KOPPEKTHOH opme GopMyITUpOBaTh PA3HOTIIACHS, CBOH BO3PAKCHIS;

MPEJCTaBIATh PE3yJIbTaThl pPEHICHUS 3a/ladd, OKCIEPHUMEHTa, WCCICIOBaHUs, IPOCKTa,
CaMOCTOSITENILHO BBHIOMPATh OpMAT BBICTYIUICHHS C YIETOM 3a/1a4 MPE3CHTAIIUN U 0COOCHHOCTEH
ayJIMTOPUH.

CoTpyannuecTtBo:

MOHUMATh M MCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHTHOW U WHAUBUIYAIBHOW PaOOTHI P PEIICHUU
yueOHBIX 3ajlay; NPUHUMATh Melb COBMECTHOHW JESATEIBHOCTH, IJIAHUPOBATh OPraHU3aIHIo
COBMECTHOH paboOThl, pacmlpeneisiTb BHIBI Pa0OT, IOTOBAPUBATHCA, OOCYXKIATh IPOLECC H
pe3ysbTat paboThl; 0000IIaTh MHEHUS HECKOJIBKUX JTFO/ICH;

y4acTBOBAaTh B IPYMIIOBBIX (hopMax paboTel (00CykieHus, 0OMEH MHEHHIA, «<MO3TOBBIC IITYPMBI» U
I/IHI)IC); BBITIOJIHATH CBOKO 4YaCThb pa6OTbI U KOOPpAWHHUPOBATHL CBOH HeﬁCTBHﬂ C ApyruMy 4iCHaMU
KOMAaHJIbI, OICHMBATh KA4YeCTBO CBOEr0 BKJIaJa B OOMMHA MPOAYKT TIO KPUTEPUSIM,
chOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuusepcanvuvie pezynisamusnsie oeticmsus, obecneyusarom Gopmuposanue CMvlClo8blX YCMAHOBOK
U JHCUBHEHHBIX HABLIKOG TUYHOCU.
Camoopranmuzanus:

COCTABIIATH IJIaH, AITOPUTM PELICHHUs 3aaui, BEIOUPATh CIIOCO0 peIIeHus ¢ yYETOM UMEIOLINXCS
PECYpcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BapUAHThI
peleHuii ¢ y4éToM HOBOH MH(pOpMaLUH.

CaMOKOHTPOJIb:

BJIa/IETh HAaBbIKAMHU I103HABATENIbHON pediIeKcuu Kak OCO3HAHMS COBEpIIAEMbIX AEHCTBUM U
MBICIMTENbHBIX MPOILIECCOB, UX PE3YJIbTATOB; BIa/JETh CIOCOOAMU CAMONPOBEPKU, CAMOKOHTPOJIS
Ipoliecca 1 pe3yJbTaTa pelieHusl MaTeMaTHYECKON 3ajiaui;

nNpeaABUACTb TPYAHOCTHU, KOTOPBIC MOTYT BOBHUKHYTH IIPHU PCIICHHUU 3aJla4i, BHOCUTHE KOPPCKTUBBI
B JCATCIBHOCTh HAa OCHOBE HOBBIX 06CTO$IT€J'IBCTB, JaHHBIX, Haﬁ}IeHHBIX OHII/I6OK, BBIABJIICHHBIX
TPYIHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LU U YCIOBUSAM, OOBSICHATh NMPUYUHBI JOCTHXKEHUS WM
HEJOCTHKEHHSI PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OMIMUOKY, J1aBaTh OLEHKY MPUOOpPETEHHOMY
OTIBITY.

HNPEIMETHBIE PE3YJIBTATHI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUYKA, IPAMAs], INTIOCKOCTb.
[IpuMeHATH AKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX MPU PEIICHUN F€OMETPUUYECKUX 3a]1a4.
OnepupoBarh NOHATHAMU: NAPAILIEIBHOCTD U MEPIEHAUKYISIPHOCTD NPSMBIX U INIOCKOCTEH.
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KnaccuunuposaTs B3aMMHOE pacloI0kKEHNUE MPSAMBIX U INIOCKOCTEH B TPOCTPAHCTBE.

OmnepupoBaTh MOHATHAMM: ABYI'PaHHBIN yroj, I'paHM JABYI'PaHHOTO yIia, peOpo IBYTPaHHOIO YIJIA;
JIMHEWHBIN YIoJI JBYI'PAHHOIO yIJIa; IPalyCHasl Mepa ABYTPaHHOIO yIJIa.

OnepupoBaTh MOHATUSAMU: MHOTOTPAHHMK, BBITYKJIbIH W HEBBIIYKJIbII MHOTOI'PDAaHHUK, 3JIEMEHTBI
MHOT'OTPaHHUKA, IPABUJIbHBI MHOTOTPaHHHUK.

Pacnio3HaBaTh  OCHOBHBIE BHMJbl MHOTOTPAHHUKOB (IMpamMHAad; MpU3Ma, MPSIMOYIOJIbHBIN
napaienenumnes, kyo).

KnaccuunupoBarh MHOTOTpaHHHKH, BbIOMpas OCHOBaHMA I KiIacCU(UKAUK (BBITYKJIbIE WU
HEBBIMYKJIBIE MHOIOIPDAaHHUKH; IIPABHJIbHBIE MHOTOIDAaHHUKH; TIPSMBIE M HAKIOHHBIE IIPU3MBI,
napasuJiesIenuIe /1bl).

OnepupoBarh NOHATUAMU: CEKYIas INIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHIUIIBI TIOCTPOCHUS CEYCHUM, UCTIONB3YS METO]I CIIC/IOB.

CTpouTth ceueHus MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBIMOIHATH (BBIHOCHBIE) IUIOCKUE YEPTEXKU U3
PHUCYHKOB NPOCTBIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHHU3Y.

Pemrate 3aaun Ha HAX0XK/IEHUE TEOMETPUIECKUX BEJIMYHH IO 00pa3liaM WM aITOPUTMaM, IPUMEHSIS
W3BECTHBIC AHAIMTUYECKUE METOMBI IPHU PEIICHUM CTAaHIAPTHBIX MAaTEMaTUYECKHUX 3a]a4 Ha BBIYKMCIICHHE
paccTOSHUM MEXAY [JBYMS TOUYKAMM, OT TOYKM JO TMPSAMOM, OT TOYKM [0 INIOCKOCTH, MEXIY
CKPEILMBAIOIINUMUCS IPSIMBIMHU.

Pemrate 3aaun Ha HAX0XK/IEHUE TEOMETPUIECKUX BEJIMYHH IO 00pa3laM WM aITOPUTMaM, IPUMEHSIS
W3BECTHBIC AHAIMTUYECKUE METOMBI IPHU PEIICHUM CTAaHIAPTHBIX MAaTEMaTUYECKHUX 3a]ad Ha BBIYHMCIICHHE
YIJIOB MEXKIY CKPELIUBAIOIMMUCS IPSIMBIMU, MEXIY NPAMONM M IUIOCKOCTBIO, MEXIY IUIOCKOCTSIMH,
IBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI W IJIOLIAAM TOBEPXHOCTEH MHOrOTpaHHUKOB (TMpU3Ma, MHpaMuia) C
MIpUMEHEHUEM (POPMYJT; BBIUNCISATH COOTHOIICHUS MEXTy IJIOLIAASIMH TOBEPXHOCTEN, 00bEMaMU MOT00HBIX
MHOT'OTPaHHHUKOB.

OnepupoBaTh NOHATHUAMU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U TNIOCKOCTh CUMMETPHUU; LIEHTD,
0Cb U IUNIOCKOCTh CUMMETPHUH (PUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPHOPETUPOBATH HHGOPMALKIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPEICTABICHHYIO Ha YepTeKaxX U PUCYHKAX.

[TpumeHnsaTh reomeTpudeckue (GaxkTbl JUIs PEeleHUs CTePEOMETPUUYECKHUX 3a/ad, MpeAroiararomnux
HECKOJIBKO LIaroB PELIeHUs], €CIM YCIOBUS IPUMEHEHNUS 3aJJaHbl B IBHON (opMe.

[IpuMeHATH MpocCTeiIMe NPOrpaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH
pELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IpyBoIUTE NpUMEPHl MAaTEMAaTHYECKHUX 3aKOHOMEPHOCTEM B MNPUPOAE M KU3HHU, paclO3HABaTh
MIPOSIBJIEHUE 3aKOHOB F€OMETPUH B HCKYCCTBE.

[IpuMmeHsTh MOTy4YeHHbIE 3HAHUS HA MPAKTUKE: aHAJTU3UPOBATh pEAIbHbIE CUTYallMH U MPUMEHSTH
U3yYEHHbIE MOHATUS B TPOILIECCe IOWCKA pEIIeHUS MaTeMaTH4ecKu c(HOpMyTUPOBAHHON MpPOOIEMBI,
MOJCIIUPOBATh peajbHbIE CUTyallUM Ha $A3BIKE TI'€OMETPUHU, HUCCIEAOBATh ITOCTPOEHHBIE MOJEIU C
HCIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATHI U TeopeM, ammapaTa aareOphl; pemarh NpakTHUYeCKue 3a1a4u,
CBSA3aHHBIE C HAX0K/ICHHEM I'€OMETPUYECKUX BEJIIMYHH.

11 KJIACC

OnepupoBaTh TOHATHSIMHU: IMJIHMHIPHYECKAass MOBEPXHOCTh, O00Opa3ylolye  IMIHHAPHYECKON
MOBEPXHOCTH; IIWIMHJP, KOHWYECKAash TOBEPXHOCTh, OOpa3yIolue KOHUYECKOW IMOBEPXHOCTH, KOHYC;
cepuueckas mOBEPXHOCTb.

PacmoznaBate Tena Bpamenus (MWIMHIDP, KOHYC, cdepa u map).
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OOBACHATH CITOCOOBI TIOYYCHHS TEJT BpaAIICHUSI.

KnaccuduimpoBaTs B3auMHOE pacnoyiokeHUe chephl U MIIOCKOCTH.

OrnepupoBatrh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BLICOTA CErMEHTA; IIaPOBOM CJIOM,
OCHOBAHUE IAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U IUTOMIAAN TOBEPXHOCTEH Tel BpallleHUs, FTEOMETPUUECKUX Tell C MPUMEHEHUEM
dhopmyi.

OmnepupoBaTh NOHATHSAMH: MHOTOI'PAaHHMK, BIMCAHHBIA B c(hepy U OMUCAHHBIN OKOJIO chepsl; chepa,
BIIMCAHHAsA B MHOI'OI'PaHHUK WJIM TCJIO BPAIICHHA.

BbIyncnsaTe COOTHOLICHHS] MEXKAY ITUIOMIAIIMU MOBEPXHOCTEH U 00bEMaMU MOT0OHBIX TE.

N306paxaTs u3yuaembie GUTYPBI OT PYKH U C TPUMEHEHHUEM IIPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY,
cOOKy, CHH3Y; CTPOUTH CCUCHUS TEJl BPAIICHUSI.

W3Bnekatb, WHTEpNpPETHPOBaTH M  NpeoOpa3oBbIBaTh HHMOPMALKIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX PUTYpax, MPEACTABICHHYIO Ha YepTekKaxX U PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

Brimonaare I[CﬁCTBH?I CJIOKCHUA BCKTOPOB, BbIYMTAHWA BCKTOPOB M YMHOXCHUA BCKTOpa HAa 4YHCIIO,
OOBSICHSITH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[IpuMeHsTh MpaBUIIO NapasuieTenunea.

OnepupoBaTh MOHATHSAMH: JE€KapTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOpP, MOIYJb BEKTOPA,
PaBCHCTBO BCKTOPOB, KOOPAMHATBI BEKTOPA, YIOJI MCKAY BCKTOPpaMH, CKAJSIPHOC IMMPOU3BCACHHUEC BECKTOPOB,
KOJUIMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPBHI.

Haxoauth cymMmy BEKTOPOB U MPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJI MEXY BEKTOPAMHU, CKAISIPHOE
MPOU3BCACHUC, PACKIIAABIBATE BEKTOP 1O ABYM HCKOJIJIMHCAPHBIM BEKTOPAM.

3a/1aBatTh IOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTh reomerpuueckue (HakThl AN PEUICHUS CTEPEOMETPHUECKHUX 3ajad, Mperoararomnx
HECKOJIBKO IIaroB PeUIeHMs, €CH YCIOBUS IPUMEHEHHUS 3aJJaHbl B IBHOH dopMe.

Pemarp nmpocreiniie reoMeTpUIecKre 3a/1a4u Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/IA.

Pemrate 3ala4y Ha J0Ka3aTCJIbCTBO MAaTEMATHUYCCKUX OTHOIIIEHUH U HaXOXIACHUC T'COMCTPUYCCKUX
BEJIMYMH 1O O0pa3laM WIM alropuTMaMm, NpPUMEHss HM3BECTHBIE METOJbl MPU PEIIeHHH CTaHJAPTHBIX
MaTeMaTHYeCKHX 3ajau.

[IpuMeHATH MpocTeiire NPOrpaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI TIPH
pEIICHNN CTEPEOMETPUICCKIX 3a]1ad.

[IpuBOIMTE MpUMEpPHl MaTEeMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAEC U JKU3HHU, PACIO3HABATH
MPOSIBIIEHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHATh MONMyYEeHHBIE 3HAHUS HA NPAKTUKE: aHAIM3UPOBATh PEABHBIE CUTYallMd U IPUMEHSTH
U3Y4YEHHbIE MOHATHS B IIPOIECCE IOMCKAa pEIIeHUs MaTeMaTU4ecKu C(HOpMyIMpOBaHHOW NPOOIEMBI,
MOJICTIUPOBaTh pEadbHbIE CUTyallUM Ha S3bIKE TE€OMETPUH, HCCIEAO0BaTh IMOCTPOCHHBIE MOJENH C
UCIOJIb30BaHNEM T€OMETPUUYECKUX MOHSATHI M TEOpeM, ammapaTa anreOpbl; pemaTh IpakTHUeCKue 3aaauu,
CBA3aHHBIC C HAXOXKIACHUEM I'COMETPHUICCKUX BEJINYHH.

11



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Kontpoabubie IlpakTuueckue
n/n MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
bubmuorexa [JOK
1 B 1
BEACHIE B CTEPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
[IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE. bubnnorexa [HOK
2 . 12 1
[MapaiienbHOCTD MPSIMBIX U TUIOCKOCTEH https://m.edso0.ru/1c209e37
3 IleprieHAMKYISAPHOCTD NPSAMBIX U 12 bubnnoreka [JOK
IIOCKOCTEH https://m.edsoo.ru/1c209e37
bu6 OK
4 VYrisl MeXAy NPSMBIMU U IIJIOCKOCTSIMU 10 1 h'E/'[IpSJ,I:I;I/(r)TT]iKCiZ(I)_f).rU 11620937
bu6mmoreka [IOK
5 M 11 1
HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
6 & 9 1
OObEMbI MHOTOTpaHHHIOD https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: CeUEHHUs], pACCTOSIHUS U YTJIbI 4 1 bubnuorexa LIOK
P ' P Y https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 5 0
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11 KUIIACC

KoiaunuecTBo 4acos DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ii/m Konrpoabnsie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
1 Tena Bpalenus 12 bubmorexa HOK
paitl https://m.edsoo0.ru/1c209e37
bubnuoreka [{OK
2 O05Bé 5 1
HEMBLTE https://m.edsoo.ru/1c209e37
3 BekTope! ¥ KOOpAUHATEL B IIPOCTPAHCTBE 10 1 bubmorexa HOK
p PA pocTp https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 060061ICHNE, 7 1 bubnunoreka LIOK
CHCTEMATU3ALMA 3HAHUN https://m.edso0.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 3 0
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KounyecTBo 4yacoB Jara JIeKTPOHHBbIE U(PPOBHIE
° T
Tema ypoka Konrpoabnsie IIpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bceero H3yYeHUs
padoThbI padoTbI pecypcbl
OcHOBHbBIE IOHATHS CTEPEOMETPUU: TOUKA,
npsimMasi, MI0CKOCTh, POCTPAHCTBO.
1 Hp 5 POCIp 1 bu6mmoreka [IOK
aBuJIa U300paKEHUsI HA PUCYHKAX:
P P . PHey https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH, MapauieIbHBIX
IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka
5 [TonsTHs: IepeceKarourecs MmI0CKOCTH, 1 bubnnoreka [JOK
IIepeCEKArOIIUECs MPsAMast U INIOCKOCTh https://m.edsoo.ru/2d8a9¢c99
3 [TonsTHs: nepecexarouecs MIOCKOCTH, 1 bubnnorexa [HOK
IepeCEKarOIIUECs MPsAMast U INIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOT'OTPaHHHKAMU,
4 300pakeHNE MHOTO pa OB Ha 1 bubnuorexa LIOK
u KCHHE MHOT! HHUKOB H
P P https://m.edso0.ru/a63959d
PHUCYHKaX, Ha MPOCKITMOHHBIX YePTEIKAX
HauanwsHbie cBeieHUS 0 KyOe U MupaMu/ie,
5 R 8 é] pantii 1 bubmuorexa [JOK
uX pa3BEépTKU U Mojenu. CedeHus
paspep https://m.eds00.ru/b30dff38
MHOTOTPaHHUKOB
HauanwsHbie cBeieHUS 0 KyOe U MupaMu/ie,
6 R 8 é] pantii 1 bubmuorexa [JOK
uX pa3BEépTKU U Mojenu. CedeHus
pasBep A https://m.edso0.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTne 06 aKCMOMATHYECKOM
7 ocTpoe cTepeome aKCHo 1 bubnmorexa LIOK
b HUU CT METPHH: aKCHOMBI
R P P https://m.edsoo.ru/Occ5c4fe
CTEpEOMETPHUU U CIEACTBHSI U3 HUX
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https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
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TToHsATHE 00 aKCHOMATUYECKOM

8 [IOCTPOEHUH CTEPEOMETPUU: AKCHOMBI bubmorexa HOK
p P DHI: https://m.edso0.ru/239c8ch4
CTEPEOMETPHUU U CIEACTBHSI U3 HIX
I1 e 00 e
9 H(?;HZPIGH;H iﬁnzz&;zmn:f(;fcml\m bubmorexa [IOK
P P Tpui: https://m.eds00.ru/65¢c6b106
CTEPEOMETPHUU U CIEACTBHSI U3 HIX
I1 §)
10 HC:)CHTHTOH:HEH iﬁZHZgSZHqEEIITZDIfCHOMH bubmorexa [JOK
p p ThuH: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CJICACTBUS U3 HUX
B3anmHO€ pacnoioKeHue NpsiMbIX B
MIPOCTPAHCTBE: MepeceKaronuecs, bu6mmoreka [JOK
11
napajie/ibHbIe U CKPEIIUBAIOIIHECS https://m.edso0.ru/1a2520f6
psIMBbIC
[TapanmienbHOCTh MPSMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE: MapajlIeIbHbBIE PSIMbIC B bu6mmoreka [IOK
12 .
NPOCTPAHCTBE; MapaIeIbHOCTD TPEX https://m.edso0.ru/93ad36b3
MPSIMBIX
n N
o | e ey
poctp - ap P https://m.edsoo.ru/ee1d19b9
ILIOCKOCTH
14 VYT1IIBl ¢ coHapaBiIEHHBIMU CTOPOHAMU bubmorexa [JOK
p p https://m.eds00.ru/9f4071b9
15 VYroa Mexay IpAMBIMH B IPOCTPAHCTBE bubmmorexa [IOK
Ay TP pocTp https://m.edsoo.ru/fe733862
16 VYron Mexay IpsIMBIMA B IIPOCTPAHCTBE bubmorexa [JOK
Ay ip poctp https://m.edso0.ru/2935a9a0
17 [TapayieabHOCTB TUNIOCKOCTEN: bubnnorexa [JOK

napaijaCJIbHbIC IIJIOCKOCTU

https://m.edsoo.ru/2e18f255
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https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
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https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
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bubmuoreka [JOK

18 CaoiicTBa napajyIeIbHBIX TUIOCKOCTEN https://m.eds0o.ru/e504d656
o | e e s
napaneneme 0 https://m.edso0.ru/4a28dc02
. bubanorexa [IOK
20 Hoctpoerne cetterit https://m.edsg).ru/ld434d0f
. bubmumorexa [IOK
21 Hocrpoerie cerernit https://m.edsﬁ).ru/eCZGfe5d
| oot e g
[MapayuieIbHOCTh MPSIMBIX | TIOCKOCTEN" https.//m. eds00.1/96049256
23 EJ?(I::;:STI;I?};Z};ZZZ?;KI;?;E;EI:I: psIMBIC B Bubmiorexa LIOK
https://m.edsoo.ru/b19f6a5d
IIPOCTPAHCTBE
24 [Ipsimble napasuienbHble U bubnnoreka [JOK
NEepPIEeHANKYIISPHBIE K TTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasuienbHble U bubnnoreka [JOK
HEePICHAUKYJISPHBIC K TJIOCKOCTH https://m.edso0.ru/ba545966
26 IIpu3Hak NepHeHAUKYIAPHOCTH IPSIMOU U bubnuoreka [IOK
JIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U bubnnoreka [JOK
IIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o psIMOI MEPIIEHIUKYJIIIPHOMN bubnnoreka [JOK
IIOCKOCTH https://m.eds00.ru/635¢5087
29 TeopeMa 0 ipsIMO¥ NTEPIIEHAUKYIIIPHOU bubnuoreka [IOK
IIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o psIMO¥ TEPIIEHANKYIISIPHOU bubnnorexka [JOK

INJIOCKOCTH
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https://m.edsoo.ru/4a28dc02
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[lepnieHauKymsip 1 HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT Bu6mnorexa LIOK
. P https://m.edsoo.ru/33c477d3
IPSIMOM 70 IJIOCKOCTH
Ilepne e: e
2 orrown 10 mockocr, pacerosmne or biGorexa LIOK
A P https://m.edsoo.ru/66fefadd
IPSIMOM 710 IJIOCKOCTH
I1 :
3 or o g0 nockoc, paccronnc ot buGmorexa LIOK
. P https://m.edsoo.ru/a5b7b8e3
IpsIMO 10 TIJIOCKOCTH
IT :
34 or o g0 maockocr, pacerotnc ot biuGamorexa LIOK
. ! P https://m.edsoo.ru/dbee22bc
IpsIMO 10 TIJIOCKOCTH
35 VYr1bl B IPOCTPAHCTBE: YOI MEXKITY bubnuorexa [JOK
HPSIMOH | TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIi yroi, TMHEHHBIN yroi bubnuoreka [IOK
JIBYTPAHHOTO yTJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl bubnuoreka [IOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/c7c777ed
IT 78
3 npiwa nepnesnyaaproc sy BuGiorera LIOK
P Up AUy TP ad https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEH
o | AR ——
P vp AUy TP e https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEH
o | mmmmm————
P vp Ay el https://m.edsoo.ru/ba75dc57
IJI0CKOCTEH
n bubmuorexa [JOK
41 Teopema o Tpéx NepneHAUKYIApax

18
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https://m.edsoo.ru/a5b7b8e3
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bubmuoreka [JOK

42 Teopena o TpEx mepreH Ky 1pax https://m.edso0.ru/52188a7d
43 Teopema o TpEx NEPHCHANKYIISIPAx bubmmorexa LIOK
https://m.eds00.ru/9f246736

KonTtponbHas pabora mo Temam

m "IlepnieHAUKYJISAPHOCTD MPSIMBIX U bubmuorexa [JOK
wiockocTeit" ¥ "VIibl MEXIy MPSAMBIMU https://m.edsoo.ru/5b971ef3
IJI0CKOCTSIMU"
[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIC

45 3JIEMEHTHI MHOTOTPAHHHUKA, BBIITYKIIBIE U bubnuorexa [JOK
HEBBIMYKJIbIE MHOTOTPaHHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTpaHHHKA
[Tpu3ma: N-yronbHas Mpu3Ma; TpaHu U

46 OCHOBAHMS MIPU3MBI; IPSIMasi 1 HAKJIOHHAs bubnuorexa [JOK
PHU3MBI; OOKOBas U IOJIHAS IIOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

47 [Tapamienenumnen, TpsIMOYrOJIbHBIN bubnnoreka [JOK
napaJuIeNieuIe ] U ero CBOicTBa https://m.edsoo.ru/8a7be683
[Tupamuia: N-yroibHas nupamuia, TpaHu U

48 OCHOBaHHUE MUPaMUJIbI; OOKOBAs U MOJTHAS bubnmnoreka [JOK
MIOBEPXHOCTh MIUPAMUJIBL; IPABUIIbHAS U https://m.edsoo.ru/fblcdOa5
yCeu€HHas nupaMuIa
[TpaBuIIbHBIE MHOTOTPAHHUKH: TIOHSITHE
MPAaBUJILHOTO MHOTOTPAHHUKA; MPaBUIIbHAS BuGmiorexa LIOK

49 npu3Ma ¥ MpaBUIbHAS MUPAMHJIA;

MpaBUJIbHAA TPCYTOJIbHAA IMUpaMuaa U
MPaBUIbHBIN TETpasap; KyO

https://m.edso0.ru/074c8865
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Hpe,Z[CTaBJIeHI/IG O IpaBUJIbHBIX

bubmuorexa [JOK

50 MHOTOTpPAaHHHUKAX: OKTadp, JOJACKA P U https://m.edsoo.ru/a0fdd5bf
UKOCadIp.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH, MPSIMOH, MIOCKOCTH.
o1 DNEeMEHTBI CUMMETPUU E NUpaMuIax bubmorexa LIOK
’ https://m.edsoo.ru/b9e777d9
napaieNenunesax, paBUIbHBIX
MHOTOTPaHHHUKAX
59 Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: bubnnoreka [JOK
pEOpa, AMaroHaNu, YIiibl https://m.edsoo.ru/6cdbecef
[Tnomans 60KOBOM MOBEPXHOCTH U MOTHOMN
53 MOBEPXHOCTU MPSIMON TPU3MBI, TUIOIIATH bubnnoreka [JOK
OCHOBAHMI, TeopeMa 0 OOKOBOI https://m.edso0.ru/37d84157
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MIOBEPXHOCTHU IIPaBUIIbHONU NMPAMHUIBI, bubnuoreka [IOK
TEeopeMa O TUIOIIAI OOKOBOM MOBEPXHOCTH https://m.edso0.ru/5603e30b
YCEUEHHOU MUPaMUIbI
55 KonTponbHas pabora no teme bubnnoreka [JOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
% Homsrite 06 00nEme https://m.edsoo.ru/7ad0020b
57 O0BEM TUpaMHUTBI bubmorexa LIOK
https://m.eds00.ru/235171b3
N bubnuotexa [JOK
>8 OObEM MipaitI https://m.edsoo.ru/f47dfefd
59 O0BEM TUPAMHTBI bubmmorexa [OK

https://m.edso0.ru/79¢10312
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bubmuoreka [JOK

60 O0Bé 1
BEM HTHpAMIH https://m.edsoo.ru/2faadc3f
bu6mmoreka [IOK
61 0O0Bé 1
DEM LIPHSMEL https://m.eds00.ru/79853608
bubmuorexa [JOK
62 0O0Bé 1
DEM LIPUSMEL https://m.edso00.ru/1e053890
bubmuorexa [JOK
63 O0Bé 1
PEM TIPHEMEL https://m.eds00.ru/482d3f51
64 Kontponbnas pabota no reme "OObEMBI 1 bubnnoreka [JOK
MHOTOIPaHHHKOB" https://m.edso00.ru/28a6573c
o | e o e |
] P https://m.edso0.ru/098bedad
MHOTOIpPaHHHKE
[ToBTOpeHue, 0000IICHHE CHCTEMATH3AIIUS
o | et s iy |
ABY ’ AO TP ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 THIOCKOCTH, MEKIY
CKPEIIMBAOIIUMUCS MPSMBIMH
bu6mmoreka [IOK
67 4 0 1
ToroBait KORTpOJbHad pabota https://m.eds00.ru/b9146bc0
[ToBTOpeHue, 06001IeHNE CHCTeMaTU3 AN
M et N
PETIBAIONT P > MEAY https://m.eds00.ru/56765e8b
MMPpSAMOHU U IJIOCKOCTBIO, ABYTPAHHBIX YIJIOB,
YTJI0B MEKIY TUIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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11 KUIIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe U pPOBbIE

JlaTa
Nen/m @ Tema ypoka Konrpoabnbsie IIpakTuueckue o0pa3oBaTe/ibHbIE
Bcero H3Y4YeHUS
padoThbI padoThI pecypcbl

1 Cdepa u map: eHTp, paanyc, 1uaMmeTp; 1 bubmuorexa [JOK
IUTOINAb TOBEPXHOCTH CephI https://m.edsoo.ru/0341bc2b
B

, | Depemosmmer |

’ https://m.edsoo.ru/bed12a43
cdepe; momanb chepsr

3 N3o6paxkenue cdepsl, mapa Ha 1 bubnuorexa [JOK
wiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f712
[{unuHapuyeckas MOBEPXHOCTb,

4 o0pa3yronye HUIHHIPUIECKON 1 bu6mmoreka [IOK
IIOBEPXHOCTH, OCh LUIHHIAPUIECKOM https://m.edso0.ru/6054b8c1
MTOBEPXHOCTH
[ununap: ocHOBaHMS U OOKOBas

5 MOBEPXHOCTh, 00pa3yroIas 1 och; 1 bubnmnoreka [JOK
[UIOIAIh OOKOBOI M MOJTHOM https://m.edso0.ru/188f6216
MOBEPXHOCTHU
N3obpaxenue muinHapa Ha TUIOCKOCTH.

Pazeéptka nnnmnapa. CeueHus HUIMHAPA bubnmnoreka [JOK

6 . 1
(TUTOCKOCTBIO, TTAPAJUIEIEHON HITH https://m.edso0.ru/016e25eb
MEPIECHIUKYISIPHON OCH IIIUHAPA)

KOHI/I‘—IeCKail MMOBEPXHOCTh, 00pa3yIoIIHe BuGmorexa LOK

7 KOHHYECKOW ITOBEPXHOCTH, OCh U 1

BCpIIMNHA KOHHYECKOM MOBCPXHOCTHU

22
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Konyc: ocHOBaHMe 1 BepIlNHA,

bubmuorexa [JOK

8 06p213}:IOH_Ia$I ¥ OCh; IJIONIa b OOKOBOW U https://m.edso00.ru/897dd3b2
MOJTHOM MTOBEPXHOCTHU
VYceuéHHBIM KOHYC: 00pa3yIomue U

9 BBICOTA; OCHOBa}i]I/ISI u gOKzBaI: bubmorexa LIOK

’ https://m.edso0.ru/1468bab3
MOBEPXHOCTh
N3o0pakeHre KOHyca Ha MIIOCKOCTH.
Pa3Béprka konyca. CeueHus KOHyca

10 (HJ‘IOCEOCTBI—O ZapannenLHoﬁ ’ bubmmorexa LIOK
’ . https://m.edsoo.ru/Obdelbe8

OCHOBAHUIO, U TJIOCKOCTHIO, TPOXOIAIIEH
yepe3 BEpLINHY)

1 KoMOuHamust Ten BparieHus u bu6mmoreka [IOK
MHOT'OIPaHHHKOB https://m.edsoo.ru/3cefl0e5
MHororpasHuK, OIICAHHBIA OKOJIO

12 chepsr; E(bepa BIHCaHHAs B bubmmoreia LIOK

’ ’ https://m.edso00.ru/0b136158
MHOTOTPaHHHK HJIM B TEJIO BPAICHHS

13 [Torsitue 06 06béMe. OCHOBHBIE bu6mmoreka [IOK
CBOMCTBa 00BEMOB TeI https://m.edso0.ru/26a03fb7

14 O0béM nUIMHIpa, KOHYCa bubmorexa LIOK

’ https://m.edso0.ru/5513d87b
15 O0béM 1m1apa U mIomaab chepol bubmmoreia LIOK
https://m.edsoo.ru/d189bde2
ITomoOHBIC TEMa B TPOCTPAHCTBE.
16 COi)ITHOHIeHI/ISI Mexqu)y HJfOIII&)ISIMI/I bubmmorexa LIOK
N < https://m.edso00.ru/810cfleb
MOBEPXHOCTEN, 00bEMaMH MOJOOHBIX TEI

17 KonTtponsHas pabora no tTemam "Terna bubnuoreka [IOK
Bparienus" u "Oobembl Ten" https://m.edsoo.ru/4a33a8ab

bu6mmoreka [JOK

18 BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE
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bubmuoreka [JOK

19 CrnosxeHue ¥ BBIYMTAHUE BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubmmorexa LIOK
https://m.edsoo.ru/dee379eb
Pa3nosxeHnne BeKkTOpa 10 TpEM
21 HEKOMILIAaHAPHBIM EeKTop:M. [TpaBuio bubmmorexa LIOK
https://m.edsoo.ru/a28fd74e
napasuiesenumnena
Pemenne 3amad, CBSI3aHHBIX C
22 HpI/IMeHeHI/I:M IIpaBWJI JEUCTBUI € Bubmorexa LIOK
https://m.eds00.ru/5a827900
BEKTOpPaMHU
93 KoopanHaTHO-BEKTOPHBIN METOJ IIPU bubnnorexa [HOK
PCILICHUU TeOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/d3alfe30
[TpsimoyTronbHAas cucTeMa KOOPAUHAT B
24 H[I))OCTpZ.HCTBe. Koopaunatst BpeII[(TOpa. bubmmorexa LIOK
. https://m.edsoo.ru/48db7058
[Tpocreiimue 3agaun B KOOpAUHATAX
VYron mexay BekTopamu. CkajsipHOE bubnuotexa [JOK
25
IPOM3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yrioB Mex1y IpsIMbIMU U bubnnoreka [JOK
IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 KonrtpomnsHas padorta no Teme "BekTopbl bubnuoreka [IOK
¥ KOOPJIMHATHI B IPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpenue, o6obIIEHNE U
28 cucreMarusalus 3HaHuil. OCHOBHbIE bubnmoreka [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
TUTAHUMETPHUH
[ToBTOpenwue, 0600IIEHNE U
29 cuctemaTusanus 3HaHuil. OCHOBHbIE bubnuorexa [JOK

¢burypsl, pakThl, TEOPEMBI Kypca
IUTAHUMETPHUH

24
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https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
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

[ToBTOpeHnue, 0600IIEeHNE U

bubmuorexa [JOK

30 cUCTEeMaTh3alus 3HaHWH. 3a1aun 1 https://m.edso0.ru/7491efed
TUTAHUMETPUH U METOJIbI UX PEIICHHS
IToBTOpeHue, 00001IEHNE U
31 CI/ICTGNII)aTI/IBaI_[I/ISI 3121{1/1171. 3anauun 1 bubmorexa HOK
https://m.edsoo.ru/4dffdad7
TUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpEeHHE, 0000IICHUE 1
32 cucreMarusanys 3HaHuii. OCHOBHEIE 1 bu6mmoreka [IOK
burypsl, hakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUH
33 Hrorosast kKoHTpobHAs paboTa 1 bubmmorexa LIOK
https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, o6o0IICHNE U 1 bubnnorexa [HOK
crucTeMaTH3alus 3HAHUI https://m.edso00.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
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MPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHMS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeILHON NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus
pe3yJabTarTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
25 [IpuMeHsTP aKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX IMPH PEIICHUH
' reoMEeTPUUECKUX 3aa4
- OnepupoBaTh MOHATUSAMH: MAPAJUIEIBHOCTh U IMEPIEHAUKYISIPHOCTh MPSAMBIX U
' IIJIOCKOCTEMN
. KnaccudunumpoBaTh B3auMHOE pacloyioKEHHE TPSMBIX W IJIOCKOCTEH B
' IPOCTPaHCTBE
OnepupoBaTh NOHSATHSIMH: JABYTPAHHBIH yTroj, TPaHW JBYTPAaHHOTO yria, pedpo
7.5 JIBYTPaHHOTO YIJIa, JMHEWHBIH Yroja JBYTpaHHOIO YIJla, TIpagycHas Mepa
JIBYTPaHHOTO yTJia
26 OnepupoBaTh  MOHSATHSAMH: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIBINA
' MHOT'OT'PaHHHK, 3JIEMEHTHI MHOTOTpaHHUKA, MPaBIIIbHBIA MHOTOI'paHHHUK
2 Pacno3HaBate  OCHOBHBIE BHJBl MHOTOTPAaHHUKOB (MHMpaMuia, TpuU3Ma,
' MPSIMOYTOJIBHBIN MTapajuieJenume;, Kyo)
KnaccupummpoBath MHOTOTpaHHHUKH, BBIOMpAsh OCHOBAHHS IS KJIACCHU(HUKAIHN
7.8 (BBIMYKJIbIE U HEBBIMTYKJIbIE MHOTOTPAHHUKH, IPAaBUIIbHbIE MHOTOTPAHHUKH, TIPSIMBbIE
¥ HaKJIOHHBIEC TIPU3MBI, TApaJIJIeIICTTHITC THI )
7.9 OnepupoBaTh MOHIATUSMH: CEKYIIasi INIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB
- 10 OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYEHUH MHOTOTPAHHUKOB, MCIIOJB3YsI METOJ
' CJIEJIOB
CTpouTh CEYeHHsST MHOTOTPAaHHUKOB METOJIOM CJIENIOB, BBITIONHSATH (BBIHOCHEIC)
7.11 IUIOCKUE YEPTEXH U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUA CBEpXy, COOKY,
CHM3Y
212 Pemate 3amaunm Ha HaXOXXIEHHWE TIE€OMETPHUYECKUX BEJIMYMH IO oOpaszuam Win

AIropyuTMaM, MNPUMCHAA HU3BCCTHBIC AHAJIMUTHYCCKUC MCTOAbI TIpU PCIICHUU
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CTAaHAAPTHBIX MATCMATUYCCKUX 3a/la4 Ha BBIYHCIICHHUC paCCTOHHI/Iﬁ MCKAY ABYMs
TOYKaMH, OT TOYKH O HpHMOﬁ, OT TOYKHM 10 IIUIOCKOCTH, MCEXKAY

CKPCIIUBAOIIMUMUCA ITPAMBIMU

7.13

Pemate 3ala4d Ha HaXO0XACHHUC T'COMCTPHUYCCKUX BCIIMYUH I10 06pa3uaM U
ajIropurMaM, IMpUMEHAA HU3BCCTHBIC AHAIUTHYCCKUEC MCETOABI IIpU PEIICHHUU
CTaHJApTHBIX MATEMAaTHYCCKUX 3aga4 Ha BBIYMCJICHUC YTIJI0B MCKAY
CKpCIIUBAKOIUMHUCA  IIPAMBIMH, MCKIY Hp)IMOﬁ U IINIOCKOCTBIO, MEXKIY

IJIOCKOCTAMHU, JBYI'PAHHBIX YIJIOB

7.14

7.15

Boruncnsate 00BbEMBI M IUIOIIAAM TOBEPXHOCTEM MHOTOTPAaHHUKOB (MpU3Ma,
NUPaMKJIa) C IPUMEHEHUEM (POPMYJI, BBIYUCIISATH COOTHOILIEHUS MEXKIY IUIOIASIMU

HOBerHOCTeﬁ, 00BEMaMHU HO,Z[O6HBIX MHOI'OI'PaHHHUKOB

OHepI/IpOBaTb MNOHATHUAMU: CUMMCTPHUSA B IPOCTPAHCTBE, HCHTP, OChb U INNIIOCKOCTb

CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPBI

7.16

W3Bnekath, mpeoOpa3oBbIBATH W WHTEPHPETHPOBATH  MHPOPMALHUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (QUrypax, MPeJCTABICHHYI0 Ha YepTexax U

pUCyHKax

7.17

[IpumensaTs reomerpuueckue (axkThl JUIsl PELIEHUS CTEPEOMETPUYECKUX 3ajad,
IIPEANOJIAraloIUX HECKOJIBKO IIar0B PELIEHUs, €CIIU YCIOBUSA IPUMEHEHUS 3a1aHbl

B SIBHOU popMme

7.18

7.19

7.20

11 KJIACC

[IpuMenaTs  mpocTelmme  IporpaMMHbBIE  CPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1aq

[IpuBOIUTE mpHMEpbl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEHW B INPUPOJE U KU3HH,

paciio3HaBaTh IMMPOSABJICHHUEC 3aKOHOB '€OMCTPUU B HCKYCCTBE

HpI/IMeHHTL IMMOJIYUCHHBIC 3HAHHWA HA ITPAKTHUKE: aHAJIU3UPOBATH PCAJIbHBIC CUTYAllUN
U MMPUMCHATH U3YYCHHBIC MMOHATHA B IMPOLECCC IMOMCKA PCHICHUA MAaTCMaTH4YCCKU
C(I)OpMYHHpOBaHHOﬁ HpOGJ’IGMBI, MOZACIIMPOBATL PCAJIBHBIC CHUTyallUM Ha SA3BIKC
TCOMETPHH, HUCCICI0BATh IMOCTPOCHHBIC MOACIN C HCITIOJIB30BAHUEM
TCOMETPHUICCKUX MOHATUN U TCOpCM, amriapara aHPerLI, peuiaTh MPAKTUYCCKHUC

3aaa4u, CBA3aHHBIC C HAXOXACHUEM I'COMCTPUICCKUX BEJIMYUH

Kon
NMpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus
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I'eomerpus

OnepupoBaTh NOHATHSAMM:  IIUIMHAPHYECKAs IOBEPXHOCTh, OOpasyromune

6.1 HWIMHIPUYECKON  MOBEPXHOCTH,  UWIMHIAP, KOHHYECKass  IOBEPXHOCTH,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKasi TOBEPXHOCTh
6.2 PacrioznaBats Tena BpameHus (UIMHAP, KOHYC, cepa U map)
6.3 OOBACHATD CITOCOOBI TTOJTYYCHHS TEJI BpaIlCHUS
6.4 KnaccudumupoBars B3auMHOE PactiofioKeHHE CPEPhl U MITOCKOCTH
OnepupoBaTh MOHATHSMH: I[IAPOBOM CErMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
6.5 CerMEHTa, IIAPOBOW CIIO, OCHOBAHME IAPOBOTO CIJIOS, BBHICOTA LIAPOBOTO CIIOA,
IaPOBOM CEKTOP
. Boruncnate 00bEMBI M IO TOBEPXHOCTEH TeNl BpAIIeHUs, TE€OMETPHUECKHUX
' TeJ ¢ IPUMEHEHHEM (HOpMYIT
67 OnepupoBarh MOHATHSAMH: MHOTOTPDAaHHUK, BITUCAHHBIA B cepy M OIMHMCAHHBIN
' oko11o cepsl, chepa, BiMcaHHAS B MHOTOTPAHHUK WJTU TEJIO BPAIICHUS
6.8 BbuCIATE COOTHOMICHHS MEXAY IUIOMAIAMU IOBEPXHOCTEH H 00BEMaMu
' MOAOOHBIX TEN
6.9 N306paxath u3ydaembie (GUTYPHI OT pyKU U C MPUMEHEHHEM MPOCTHIX YEPTEKHBIX
' WHCTPYMEHTOB
610 BrImoytHATE (BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PHCYHKOB IMPOCTBIX OOBEMHBIX
' ¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEUEHHSI TEJI BPALLICHUS
W3Bnekatb, UWHTEpPIPETUpPOBaTH W  MpeoOpa3oBeIBaTh  HHPOpPMAIMIO O
6.11 IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTYypaX, MPEICTABICHHYIO Ha YepTexkax U
pPHUCYHKax
[IpumensaTh reomerpudeckue (GakThl Uil PEHICHHUS CTEPEOMETPUUYECKUX 3ajad,
6.12 MPEIOIArafoIIuX HECKOIBKO IIAroB PEIICHHS, €CITH yCIOBUS IIPUMEHEHUS 33 JaHbI
B SIBHOU (popMme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBITIONTHATE TEHCTBUS CIIOKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOXKCHHS
' BEKTOpPA Ha YHUCII0, OOBSACHAThH, KAKUMHU CBOMCTBAMH OHHU 00JIaatoT
6.15 [IpumeHsTH MpaBUIO MapasuIeNenuneia Ipyu CI0KEHIH BEKTOPOB
OnepupoBaTh MOHSATUSMU: ACKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP,
6.16 MOJYyJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpa, Yroil MEXAy

BEKTOPAMH, CKaJISIPHOE MPOU3BEICHIE BEKTOPOB, KOJUTMHEAPHBIE U KOMILJIAHAPHbIE

BEKTOPbI
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Haxomuts CyMMy BEKTOpPOB M IIPOU3BEICHUE BEKTOpPA HAa YUCIO, YTOJ MEXKIY

6.17 BEKTOpaMHM, CKaJIIpHOE IPOU3BEJCHHME, paCKIaJblBaTh BEKTOp 10 JBYM
HEKOJUIMHEapHbIM BEKTOpam
6.18 3aaBaTh IUIOCKOCTh YPAaBHEHUEM B IEKapTOBOM CHUCTEME KOOPAMHAT
6.19 Pemate mpocreiinine reoMeTpuyeckue 3ajaud Ha IMPUMEHEHHE BEKTOPHO-
' KOOPJAWHATHOTO METOJ1a
Pemate 3agaun Ha JOKa3aTeNbCTBO MAaTEMAaTUYECKMX OTHOLICHUH M HAXOXJAEHUE
6.20 TreOMETPUYECKUX BEIMYMH MO 00paslaMm HIU alrfOpUTMaM, NPUMEHSS W3BECTHBIC
METO/BI P PEIICHUH CTAHIAPTHBIX MaTEMATUYECKHUX 3a/1a4
6.21 [IpuMeHATH  mpoCTEMIIME  IPOTPpaMMHBIE  CpPEACTBA UM JJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TP PEIICHUH CTEPEOMETPUIECKHX 3a/1a9
6.22 [IpuBoaMTH TpUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U HKHU3HH,
' pacrio3HaBaTh IIPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpumensTh TONMy4YeHHbIE 3HAHWS Ha MPAKTUKE: AaHAJIM3HPOBATH peEalbHBIC
CUTyallud M TPHUMEHATh H3yYEHHbIE IOHATUS B IPOLECCE IOMCKA PEIICHUs
6.93 MaTeMaTHYeCKu C(HOPMYIMPOBAHHON TPOOIEMBbI, MOJEIHPOBATH peajbHbIE

CUTyallud Ha s3bIKE TIEOMETPHUM, MCCIEN0BaTh IIOCTPOCHHBIE MOIEIHU C
HCIIOJIb30BaHNEM T'€OMETPUYECKUX MTOHATHI U TEOpeM, anmnapara ajireOpsl, peraTh

MPAKTUYCCKUC 3a/la4H, CBA3AHHLIC C HAXOXKJACHUCM I'COMECTPHUICCKUX BCIINYNH
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ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

I'eomerpus

7.1

7.2

OcHoBHbIE MOHATUA cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTb, IpocTpaHcTBO. [loHsTHE 00

AKCHUOMATHUYCCKOM ITOCTPOCHUHU CTCPCOMETPHUU: AKCHUOMBI CTCPCOMCTPHHA U CICACTBUSA U3 HUX

B3aumHoOe pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECs, NapasuleibHble U
CKpeluBaomuecs npsMbie. [lapannenbHOCTh MOPSAMBIX W IUIOCKOCTEH B IMPOCTPAHCTBE:
napaiyiCJIbHBIC TPAMBIC B HPOCTPAHCTBC, MapalJICIIbHOCTb Tpex MMpAMBIX, MAapPaAJICIIbHOCTD
NpSIMOM M IUIOCKOCTU. YTJIBI C COHAIIPaBJIECHHBIMU CTOPOHAMH, YroJl MEXIy NpSMbIMU B
npoctpaHctBe. [lapajuieIbHOCTh  IIJIOCKOCTEW: MapajulelibHbIE  IUIOCKOCTH, CBOKCTBA
napajuleNibHbIX TuIocKocTel. llpocTteifiine mpocTpaHCTBEHHBbIE (GUIYPHl HA TUIOCKOCTH:

TeTpa’ap, Ky0, napajuieenunes, NoCTpOCHUE CeUeHN!

7.3

7.4

[lepneHMKyIAPHOCTh NPSIMOM M INIOCKOCTH: IEPIEHANKYJISIPHBIE NPSIMbIE B IPOCTPAHCTBE,
IIpsIMBIE NIAPAJIJIEIbHBIE U MEPIECHAUKYIIAPHBIE K INIOCKOCTH, IIPU3HAK MEPIICHIUKYIIIPHOCTH
NpsIMOM M IUIOCKOCTH, TEOpeMa O MpPSAMOW MEpPHEHIUKYIAPHOW IIOCKOCTH. YTJbI B
IIPOCTPAHCTBE: YIOJI MEXKIAY MPSAMOM M IUIOCKOCTBIO, IBYIPAHHBIA YIOJj, JIMHEWHBIA YIoi
JIBYI'PaHHOTO yria. [IeprneHauKysssp M HAKJIOHHBIE: PACCTOSHHME OT TOYKHM [0 INIOCKOCTH,
paccTossHHE€ OT HOpAMOM 70  IUIOCKOCTH, TMpoeKuus (GUrypsl Ha  IIOCKOCTb.
[lepneHMKYyISAPHOCTh IIJIOCKOCTEM: NPHU3HAK MEPHNEHIUKYISPHOCTH JBYX IIJIOCKOCTEM.

Teopema o Tpéx nepneHAUKyJIsIpax

[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOI'OTPAHHMKA, BBINMYKJIBIE U HEBBITYKJIbIE
MHOTOTPAHHUKH, pa3BEPTKa MHOrorpaHHuka. IIpu3ma: n-yroibHas mnpusma, TpaHU U
OCHOBAHUS MIPU3MBI, TIpsIMasi U HAKJIOHHAS IPU3MbI, OOKOBasl U MOJIHAS TOBEPXHOCTh MIPU3MBI.
[Tapannenenunen, mpsiMOYTOJIBHBIN MapauieenuIiel U ero ceorcTna. [lupamuaa: N-yroapHas
nUpaMuia, TPaHH U OCHOBAaHWE MHUPaMUJbI, OOKOBas W TOJHAs MOBEPXHOCTh MHPAMUJBI,
NMpaBWiIbHAsg M YCEUEHHAs NHUpaMHUAa. ODJIEMEHThl MNpuU3Mbl W nupamubl. [IpaBuibHbIE
MHOTOT'PAHHUKH: MOHATHE MPABUJIBHOTO MHOTOTPaHHUKA, MPABUJIbHAS MPU3Ma U MPaBUJIbHAS
nupaMuja, TMpaBWiIbHas TpEyrojibHass MUpaMHIa U OPaBWIbHBIM  TeTpas’ap, Kyo.
[IpencraBnenue O MNpPaBUIIBHBIX MHOTOIPAHHUKAX: OKTA3p, NOAEKAdAp M HKOCA3Apyrue

Ceuenust MpU3MBI ¥ THPAMUJIbI
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CuMMeTpusi B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKM, HPSAMOH, IJIOCKOCTH.

7 DNeMEeHThl CUMMETPHUH B TUpaMuaax, napajuienenuneaax, IpaBuiabHbIX MHOIOTPAHHUKAX
Boruncnenue »51eMEHTOB MHOTOTPaHHMKOB: pEOpa, nuaroHanu, yriel. [lmomaas GokoBoit
MIOBEPXHOCTU M IOJHOW IOBEPXHOCTH IHPSIMOW MPHU3MBI, IUIOLIA/Jb OCHOBAaHUM, Teopema o

7.6 OOKOBOI MOBEPXHOCTH MpsMOil mpu3mbl. [lnomans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBUIBHON MUPaMUIbI, TEOpeMa O IUIOMAAN yceu€HHOU mupamuzabl. [lonarue o6 oObéme.
O0bEM upamMuIbl, MPU3MBI

2 [lonobuble Tema B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAJIMU IOBEPXHOCTEH,

' 00BEMaMU ITOTO0HBIX TEJT
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

6 ['eomeTpus
[{unuaapuueckas TMOBEPXHOCTb, 00pasylouye NIUIUHAPUYECKOW MOBEPXHOCTH, OCh

6.1 TUATUHAPUYECKOU ToBepXHOCTH. LlunHp: ocHoBaHus U O0OKOBast MOBEPXHOCTh, 00Opa3yroias
U OCb, IJIONIA b OOKOBOM M MOJHON OBEPXHOCTH
Konnueckass moBepXHOCTb, 0Opa3yrolMe KOHHMYECKOM IOBEPXHOCTH, OChb U BepUIMHA

6.2 KOHMYecKol nmoBepxHocTU. KoHyc: OoCHOBaHME M BepllMHa, 00pasyromas U och, IMJIOLIA/Ib

' OOKOBOM M TOJHOM MOBEPXHOCTU. Y CEUEHHBIH KOHYC: 00pa3yIolMe U BbICOTa, OCHOBAHUS U
OOKOBast MOBEPXHOCTh

6.3 Cohepa m map: ueHTp, paguyc, IuUameTp, IUIOMIAJAL IMOBEepXHOCTH chepsl. B3aumuoe
pacriosio’keHue cepbl U INIOCKOCTH, KacaTellbHasl MJIOCKOCTh K cdepe, momaas chepsl

6.4 N300pakeHne Tes BpalleHns Ha MII0CKOCTU. Pa3BépTka UIMHApa U KOHyca

6.5 KoMOuHarmu ten BpaieHus 1 MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMMCAHHBIA OKOJIO cephl,

' cdepa, BliMcaHHAs B MHOTOTPAHHUK, WM TEJIO BpallleHus
[Tonsitne 06 o0béme. OcHOBHBIE cBoWcTBA 00BEMOB Ten. Teopema 00 o00bEMeE
6.6 MPSIMOYTOJIBHOTO MapaieNienumena u cneactsus u3 He€. O0bEM mumHapa, KoHyca. O0bEM
nrapa ¥ 1iomaib cepbl
6.7 [TogoOubie Tenma B mpocTpancTBe. COOTHOMICHHWS MEXKIy IUIOMIAASIMH TTOBEPXHOCTEH,
' 00BbEMaMU MOOOHBIX TET

6.8 Ceuenus uninnHapa (mapauienbHO U HepIeHIUKYIISIPHO OCH), CeUeHuUs KOHyca (TapaieabHoe
' OCHOBAHUIO U IPOXOJAIIEE YepPE3 BEPILNHY ), CEUEHHUSI 11apa

6.9 Bektop Ha miockoctd U B mpocTpaHcTBe. Cl0KEHUE M BBIUUTAHUE BEKTOPOB. Y MHOKEHUE
' BEKTOpa Ha 4ucio. Pa3noxkeHue BekTOopa IO TPEM HEKOMIUIAaHApHBIM BekTopam. [IpaBuiio
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napaienenumena. PemeHue 3amad, CBSA3aHHBIX C INPUMEHECHHEM MPABUI JEHUCTBUU C

BEKTOpaMHU

6.10

[IpssmoyronpHas cucreMa KOOpAuHaT B npoctpancTse. KoopauHartel BekTopa. IIpocreiimue
3aJa4d B KOOpAMHATaX. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE BEKTOPOB.
Beruncnenue yrios Mexay NpsMbIMH U INIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METOJ IIPU

PCIICHUU I'COMCTPUYICCKUX 3a/lavd

33




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBLHOM MPOT'PAMMBI CPEJTHET'O OBIIIETO

OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJibTATAM OCBOEHHS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

Bnagenne merogamu J0Ka3aTeNbCTB, alrOpUTMaMHU pEIICHUs 3a7ad; yMEHUE
(GopMyIMpOBaTh U ONEPUPOBATH MOHATUAMU: ONpPEJEICHUE, aKCHOMa, Teopema,
CJICZICTBHE, CBOMCTBO, NMPHU3HAK, JI0KA3aTEIBCTBO, PABHOCHIIBHBIE (HOPMYITHPOBKH;
OPUMEHATh MX; YyMeHue (OopMyaupoBaTh OOpaTHOE U IPOTHBOIOJIOKHOE
YTBEP)KACHUE, NPUBOAUTH MPUMEPbl U KOHTPIPHUMEPHI, HCIIONB30BaTh METO]
MaTEMaTUYECKON WHAYKLIMH; IPOBOIUTH JOKA3aTEIIbHBIE DPACCYKIEHUS IIpU
pelIeHNnH 3a/1ay, OLEHUBATh JIOTUYECKYIO MPAaBUIBHOCTb PACCYXACHUM; YMEHUE
OIEpUPOBaTh IOHATHUAMU: MHOXKECTBO, IIOAMHOXECTBO, OIEpalMd  Haj
MHO’KE€CTBaMH; YMEHHE HCII0JIb30BATh TEOPETHUKO-MHOKECTBEHHBIN anmapar Ui
OINMCAHUS PEAJIbHBIX IIPOLECCOB U SIBJICHUH U IIPU PELICHUU 3a/1a4, B TOM YHCIIE U3
JIpYyrux y4eOHBbIX MPEIMETOB; YMEHHUE ONEpPUpPOBATh MOHATHAMU: rpad, CBA3HBIN
rpad, nepeBo, LUK, rpad Ha IUNIOCKOCTH; YMEHME 3ajlaBaTh U ONUCHIBATh Tpadbl

Pa3IUYHBIMU CIOCO0aMU; UCIIOB30BaTh Tpadbl P PELICHUH 33]1a4

YMeHue onepupoBaTh NOHATUSAMU: HATYpPaJIbHOE YUCIIO, LIEJI0E€ YHUCIIO, CTENEHD C
LeIbIM II0Ka3aTeIeM, KOPEHb HATYpaldbHOW CTEIEHH, CTENEHb C PAallMOHAIbHBIM
HoKa3aTeseM, CTENEHb C IEHCTBUTEIbHBIM I10Ka3aTeleM, JJorapupM 4ucia, CUHYC,
KOCHHYC M TaHI'€HC IPOM3BOJIBHOIO YHCIIA, OCTATOK 10 MOIYII0, PAllMOHAIBLHOE
YU CJI0, UPPAMOHAIBHOE YNCII0, MHOKECTBA HATYPAJIbHBIX, LIEJIBIX, PALIHOHAIBHBIX,
JIEHCTBUTEIIBHBIX ~ YHCE; YMEHHE MCIOJIb30BaTh IPU3HAKU  JIEIUMOCTH,
HaUMEHbBIINN 001K IeTUTeh U HauMeHblIlee o0111ee KpaTHoe, alropuTM EBkinuaa
IIpU PEIICHUM 3aJay; 3HAKOMCTBO C Pa3JIMYHBIMU IIO3ULMOHHBIMU CHCTEMaMH
CUMCJICHUS; YMEHHUE BBINOJIHATH BBIYUCICHHE 3HAYEHUH U TpeoOpa3oBaHUs
BBIp@KEHUI CcO cCTemeHsAMH U Jorapupmamu, MpeodOpa3oBaHUs JAPOOHO-
paMOHAIBHBIX BBIPAKCHU; yMEHUue ONEPUPOBATH MTOHATUSAMM:
MOCJIEeI0BATENbHOCTD, apu(pMeTHUecKas IPOrpeccus, reOMeTpruIecKas Iporpeccus,
OeckOHEeUHO yObIBaloIlasi TIeoMeTpUYecKas IpOrpeccus; yMEHUe 3a/1aBaTh
MOCJIEI0BATEIBHOCTH, B TOM YHCJE C MOMOIIBIO PEKYPPEHTHBIX (OpPMYJ; YMEHUE
OIEpUPOBATh TOHATUSAMHU: KOMIUIEKCHOE 4YHUCIIO, CONPSDHKEHHBIE KOMIUIEKCHBIC

qucia, MoAyJib U apryMCHT KOMIIJICKCHOT'O 4HCJIa, (bopMa 3aIlIMCH KOMIIJICKCHBIX
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gyricen (TeoMeTpUYecKas, TPUTOHOMETpPHYeCKas M anreOpandeckas); yMeTh
MIPOU3BOJIUTH apU(PMETHUECKHE IEHCTBUS C KOMIUIEKCHBIMU YUCIIAMU; IPUBOIUTD
NpUMEPBl UCMOJIB30BAHMUS KOMIUIEKCHBIX YHCEN, OIEPUPOBATh IOHATUIMHU:
Matpuna 2X%2 u 3%3, omnpenenuTeslb MaTpUIbl, T€OMETPUUYECKHUH CMBICI

OIIpEeACIUTEINS

YMeHue  onepupoBaThb  MOHATUSAMHU:  PalMOHAJIbHBIE,  HPPALUOHAJIbHBIE,
MoKa3aTebHbIe, CTEIIEHHbIE, IOTapU(PMUUECKIE, TPUTOHOMETPUUYECKUE YPAaBHEHUS
U HEPAaBEHCTBA, UX CHCTEMbl; YMEHHUE OIIEpUPOBATH IOHATUSMHU: TOXKAECTBO,
TOKJIECTBEHHOE MpeoOpa3oBaHuE, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHH U
HEPAaBEHCTB, PABHOCWIBHOCTh YPAaBHEHU, HEPABEHCTB U CUCTEM; YMEHUE pellaTh
YpaBHEHUsI, HEPABEHCTBA M CUCTEMbI C MTOMOILBIO PA3JIMUHBIX NPUEMOB; peuIaTh
YpaBHEHHUs, HEPABEHCTBA U CHUCTEMBI C IapaMETpPOM; IPHUMEHATb YpaBHEHUS,
HEpPaBEHCTBA, MX CHUCTEMBbl JUIsl PEIICHUS MAaTeMAaTHMYEeCKUX 3a/Jad U 3a1ad u3

Ppa3IMIHbIX obnacrei HAYKHU U pea_nLHoﬁ KHN3HU

YMeHnue onepupoBaTh NOHATUAMU: PYHKINS, YETHOCTh QYHKIUH, IEPUOTUIHOCTH
(GYHKIIUM, OTPAaHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTH (YHKIIMH, 3KCTPEMYM
byHKIMM, HauOonblllee M HaUMEHbIIee 3HAYeHUS (QYHKIUM Ha MPOMEXKYTKE,
HenpepblBHAsE (yHKLIMSA, acUMNTOTHl Tpaduka (yHKIUHU, IepBas M BTOpas
npou3BOaHAS (PYHKIIMU, TEOMETPUYECKH U (PU3UYECKHIl CMBICT MPOU3BOJIHOM,
nepBooOpa3Hasi, OnpeneNEHHbIN HHTETPal; YMEHHUE HAaXOIUTh aCUMIITOTHI rpaduka
(GYHKIIUHM; YMEHUE BBIYUCIATH MPOU3BOAHBIE CYMMBI, MPOU3BEICHUS, YACTHOTO U
KOMITO3HUIMHU (YHKIIUM, HAXOAUTh YPaBHEHUE KacaTeJbHOU K rpaduky GyHKINMU;
yMEHHE HaXOJUTh MPON3BOJIHBIE ANEMEHTAPHBIX (QYHKIUI; YMEHHE UCTIOIB30BaTh
MPOU3BOJAHYIO JUJIi HCCIAEAOBaHUS (PYHKIWN, HAXOAUTh HaWOONbIINE W
HAaUMEHbBIINE 3HAYEHUsS (QYHKIHH, CTPOUTh TpaduUKH MHOTOUICHOB C
MCITOJTIb30BAHUEM armapara MaTeMaTHIECKOTO aHalIn3a; MPUMEHATh TTPOU3BOIHYIO
JUISL HAXOKJICHUSI HAWJTYUIIero pelieHusl B MPUKIAIHbIX, B TOM YHCIE COLMAIbHO-
SKOHOMUYECKHX M (PU3WYECKUX 3a7avax; HAXOIUTh TUJIOMAIN U 00BEMBI QUTY C
MOMOILIbI0 MHTETpaia; NPUBOJUTh MPUMEPHl MATEMATUUECKOTO MOJEIUPOBAHUS C

NoMOUIbI0 AU} PepeHInanbHbIX YPaBHEHUN

YMenue omnepupoBaTh MNOHATHSAMH: Tpaduk QyHKIMH, oOpaTHas GyHKIuS,
KOMIO3UIMS  (YHKIMHA, JHMHEHHas  QYHKUWS, KBajpaTHuHass  (QYHKIHA,
paunoHanbHas (QyHKLUS, CTENEHHas (yHKLUS, TPUTOHOMETpUYECKUe (YHKIHH,
oOpaTHbIe TPUTOHOMETpUYECKHE (DYHKIMH, MOKa3aTelabHass M JorapupMUUecKas
(GYHKLIMH; yMEHUE CTPOUTh TpapUKd M3YYEHHbIX (YHKIHHA, BBINOJIHAThH

npeoOpa3oBaHusi TpapuKoB (QYHKUHUIH, HMCIONB30BaTh TIpadUKUA Ui W3yYEHUS
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IPOIIECCOB M 3aBUCUMOCTEH, MPH PEIICHUH 3ajad U3 IPYrux y4eOHBIX MPEIMETOB
U 337ad M3 pealbHOM >KU3HM; BBIPAXKaTh (QOpMyJaMH 3aBUCUMOCTU MEXITY
BEJIMYMHAMH; HCIIONB30BaTh CBOWCTBA W rpadukd (QYHKUUH UIS pelIeHUs
ypaBHEHU, HEPABEHCTB U 3aJla4 C MapaMeTpamu; M300pakaTb Ha KOOPAUHATHOMN

IJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 33/aYd Pa3HbIX TUIOB (B TOM YHCIIE Ha IPOLEHTHI,
JIOJIU ¥ YaCTH, Ha JIBI)KEHUE, padoTy, CTOUMOCTh TOBAPOB U YCIyT, HAJIOTH, 3a7a4uu
U3 00JIaCTH YIpaBICHHUS JHWYHBIMH W CEMEHHBIMH (UHAHCAMH); COCTABIIATH
BBIPAXXEHHUsI, YPABHEHHUs, HEPABEHCTBA M MX CHUCTEMbI II0 YCIIOBUIO 3aJayH,
UCCJIEIOBATh MIOJyUEHHOE PELICHUE U OLIEHUBATh IIPaB/I0I0I00HOCTh PE3YJIbTATOB;
YMEHHUE MOJCIMPOBATh PEAlbHbIC CUTYallMU Ha SA3bIKE MAaT€MaTUKH; COCTABIIATH
BBIDAKCHMSI, YPABHEHUs, HEPABEHCTBA W MX CHUCTEMBl II0 YCIIOBHIO 3aJa4H,
UCCIIEIOBAaTh TOCTPOCHHBIE MOJIEIM C HCIIOJIB30BAHMEM amrmapaTta aireophl,

HHTCPIIPCTUPOBATDH HOJIy‘ICHHLIﬁ pe3yiibTat

YMeHue omnepupoBaTh MOHITUSIMH: cpefaHee apudMeTH4ecKoe, MeAHaHa,
HauOoJiblllee W HAWMEHbIIIEE 3HAYEHHUS, pa3Max, AUCIEPCHUs, CTaHIAPTHOE
OTKJIOHEHHE YHCIOBOro Habopa; yMeHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(opMaInoo, TMpeACTaBICHHYI0 B Ta0nWIax, Ha JguarpamMmax, Tpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pEalbHBIX MPOLECCOB U SIBICHUH; MPEACTaBIATh
“H(pOpMAIMIO ¢ TIOMOIIBI0 TAONHI] U JAWArpaMM; HCCJIENOBATh CTATUCTUYECKHE
JaHHBIE, B TOM 4YHCIIe C NMPUMEHEHHEeM TrpaUuecKuX METOJIOB U AIEKTPOHHBIX
CpeICTB; TpadUUYecKd UCCIE0BaTh COBMECTHbIE HAOJIOJEHUS C TOMOILBIO

AuarpaMm pacCCruBaHuA U JIMHEMHOMN perpeccuun

YMeHue omnepupoBaTh MOHATHUSMHU: CIy4YalHBIM ONBIT M ClIy4ailHOE COOBITHE,
BEPOATHOCTh CIIYy4alHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSTHOCTH C
UCITOJIb30BaHUEM TpapUUecKuX METOJOB; MPUMEHATH (OPMYJbI CIOXKEHUS U
YMHOKEHUS BEpOsITHOCTEH, POpMyYJTy MOJIHOM BeposITHOCTH, hopmyiny beprysu,
KOMOUHATOpHBIE (haKThl U GOPMYIIbI; OLIEHUBATH BEPOSTHOCTH PEATbHBIX COOBITUH;
yMEHHE OIEepUpOBaTh TMOHATHSAMH: CilyyailHas BeJIM4YMHA, paclpeaeeHue
BEPOATHOCTEM, MaTeMaTH4YEeCKOE OXKHMJAHUE, JHUCIEpCHsT M  CTaHJapTHOE
OTKJIOHEHHE CIIy4allHON BeNIMYMHBI, (DYHKIMHM paCHpelesIeHUs M IUIOTHOCTH
pPaBHOMEPHOTO, TIOKAa3aTEJIbHOIO M HOPMAJIBHOTO pacCHpEelesIeHUul; yMEHUe
WCIIOJIb30BaTh CBOWCTBA M3YYEHHBIX PpACHpENENCHHH U1 pELICHMs 3a]ad;
3HAKOMCTBO C TIOHSATHSMHU: 3aKOH OOJBIIMX YHCEN, METOAbl BBIOOPOYHBIX
UCCIICIOBaHM; yMEHHUE IPUBOJUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YK CET

B TPHUPOAHBIX H OGIJ_ICCTBGHHBIX SABJICHUAX; YMCHUC OICPUPOBATL IMMOHATHUAMU:
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10

11

COueTaHWe, TMEePEeCTAaHOBKA, YHCIO COYETAHWM, YHUCIIO TIEPECTAaHOBOK; OWHOM
HpioToHa; ymeHHe NpUMEHATh KOMOMHATOpHBIE (DAKTBI M pPACCYKACHUS IS
pellleHuss 3a/ad; OILICGHWBAaTh BEPOATHOCTH PEATBbHBIX COOBITHH; COCTaBIATH

BEPOATHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yIbTaT

YMeHue onepupoBaTh NOHATHAMM: TOYKA, MPsAMas, IJIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA yTJla, IUIOCKUU YIrOJI, ABYTPAHHBIA yroj, TPEXTPAaHHBII
yToJI, CKpELMBAIOIIMECS IpsMBbIC, NapaUIe]bHOCTh M INEPHEHAUKYJISPHOCTh
IPSAMBIX M IUIOCKOCTEH, YroJl MEXAYy MNPAMBIMH, YOl MEXAy IpsAMOM U
IUIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSAMHM, PAaCCTOSHHE OT TOYKH JI0 IUIOCKOCTH,
paccTositHue MEXAYy IPSAMBIMH, pAaCcCTOSHHE MEXIYy INIOCKOCTSMHU; YMEHHUE
UCIIOJIb30BaTh MPH PELICHUM 3a7a4 U3ydeHHbIe (aKThl U TEOPEMbI IJIAHUMETPUH;
YMEHHE OIICHWBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpA; CTPOHTH
MaTEMaTUYECKUE MOJEIH C IOMOLIbI0 TI€OMETPUYECKMX IOHATUH M BEJIHUYUH,

peuiaTth CBA3aAHHBIC C HUMHU ITPAKTUYCCKUC 3ald4U

YMeHue omnepupoBaTh MOHATUAMHU: IUIOWAAb (urypel, o00BEM GUTYPHL,
MHOTOTPaHHUK, IPABWIbHBIII MHOTOTpaHHHUK, CEUYEHUE MHOTOIpaHHHKa, KyO,
napajuiefienunen, MNpu3Ma, NOHpamuaa, ¢Gurypa M TOBEPXHOCTh BpaIICHHUS,
LWIMH]IP, KOHYC, I1ap, cdepa, MIoaab cepbl, II0MIa s TOBEPXHOCTH MUPAMUIbI,
IpU3MBI, KOHYCa, IMUIUHIPA, 00bEM Ky0Oa, MPsMOYTOJbHOIO Mapajulesienunesna,
NUPAMU/JIbl, TPU3MBI, HWINH]pA, KOHYCAa, 1apa, pa3BEPTKA MOBEPXHOCTH, CEUCHUS
KOHyCa W LWIMHIApA, MAapaJIEIbHBIE OCH WM OCHOBAHMIO, CEUEHHUE Ilapa,
IJIOCKOCTh, Kacaromasicss cheppl, HUINHApPA, KOHYCA; YMEHHUE CTPOUTH CEYEHHE
MHOT'OI'paHHMKA, M300pakaTh MHOTOTPAHHUKH, (PUTYPBI M IOBEPXHOCTH BPALICHUS,
UX CEUEHUs, B TOM YHCIIE C IIOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB; YMEHUE IPUMEHSTh
CBOWCTBA reOMETPUUECKUX (PUTYP, CAMOCTOSTENBHO (POPMYITUPOBATH ONIpeIeIeHUs
u3ydaeMbix GUryp, BBIIBUraTh THIOTE3bl O CBOMCTBaX M  MpH3HAKax
reoMeTpHUecKuX (Uryp, 000CHOBBIBATh WIIM ONPOBEPraTh UX; YMEHHE MPOBOAUTH
KJIacCU(pUKalnio (UTYp MO pPa3IUYHBIM IMPU3HAKAM, BBINOJIHATH HEOOXOIMMBIE

JOMOJIHUTCIIBHBIC TIOCTPOCHUA

YMeHue onepupoBaTh MOHATHSAMM: ABM)KEHHE B MPOCTPAHCTBE, MapasuleIbHbIN
NepeHOC, CAMMETPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE, TIOBOPOT, ITpeodpa3oBaHue
o001, NoJJ00HbIE (PUTYPBI; YMEHUE PAacllo3HABATh PAaBHBIE U MTOJAO0OHbIE (PUTYPHI,
B TOM YHCJI€ B IPUPOE, UCKYCCTBE, APXUTEKTYPE; HCIOIb30BaTh F€OMETPUIECKUE
OTHOILIEHHS TPU PELICHUHU 33Ja4; HaXOAUTh F€OMETPHUUECKUE BEIWYHMHBI (JIMHA,
yToJ1, TUIoMAas, 00bEM) MPU PEIICHUH 3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB U U3

peaanofz'I JKU3HU,; YMCHHUC BBIYUCIIAATL TCOMCTPUICCKHUEC BCIIMYUHDBI (I[J'II/IHa, yTroiu,
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IUI0IAAb, 00BEM, IUIOIIAAb TMOBEPXHOCTH), UCHOJB3Ysl M3ydeHHbIE (OPMYIBI U
METOJIbI, B TOM 4YHCJIE: IUIOIIAAb TOBEPXHOCTH MHUPAMHIbBI, MPU3MBI, KOHYCA,
MWIMHAPA, TUIOMaAb cdepbl; 00béM KyOa, MPSIMOYTOIBHOTO MapalieNenuea,
NUPaMUJIBI, TPHU3MBI, IMJIMHAPA, KOHYCA, IIapa; YMCHHE HAXOIWTh OTHOIICHHUE

00bEMOB TIOAOOHBIX HUTYP

12

13

YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHASA CHCTEMa KOOPJWHAT, BEKTOP,
KOOpJMHATBHl TOYKH, KOOPAMHATHI BEKTOpA, CyMMa BEKTOpPOB, MPOHU3BEICHHE
BEKTOpa Ha YMCJO, Pa3j0oKEeHHUE BEKTOpa Mo 0a3ucy, CKalsipHOE MPOU3BEICHHUE,
BEKTOPHOE TMPOM3BEICHUE, Yroll MEXIy BEKTOpaMHU; YMEHHE HCIOIb30BaTh
BEKTOPHBIN U KOOPJIMHATHBINA METOJI JIJISl PEIICHUSI TEOMETPUYECKUX 3a7a4 U 3a]a4
JIPYTUX y4eOHbBIX MPEAMETOB

YMeHue BBIOMpaTh TOAXOASIIANA METOA JUIS PEHICHHS 3a]add; MOHUMaHUE
3HAYUMOCTH MAaTEMaTUKU B U3YYCHUU MPUPOIHBIX U OOIIECTBEHHBIX MPOLIECCOB U
SBJICHHI; YMEHUE Paclo3HaBaTh MPOSBICHHE 3aKOHOB MaTEMaTUKH B MCKYCCTBE,
yMEHHE MPUBOAUTH IPUMEPhl MATEMATUUECKUX OTKPBITUN POCCUIICKOM U MUPOBOIt

MaTE€MaTU4YeCKON HayKH
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IHEPEYEHbD 9JIEMEHTOB COAEP)KAHMUSA, IIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaku 1e1MMOCTH LIEIbIX YUCEI
12 Panmonanbubie unciaa. OOBIKHOBEHHBIE M JECATUYHBIE IPOOHM, MPOIEHTHI, OECKOHEUHBIE
' HEepUOIMYECKUe IpooH
13 Apudmernueckuii KOpeHb HaTypaJbHOH cTeneHu. JleiicTBus ¢ apuMeTHIecCKUMU KOPHSIMHU
' HaTypajJbHOH CTeNeHU
14 Crenensb ¢ 1eabIM nokaszaresneM. CTeneHb ¢ palnoHaIbHBIM NoKa3zaTeneM. CBOWCTBa CTENEHU
. CuHyc, KOCMHYC M TAaHI'€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI'€HC
' YHCIIOBOTO apTyMEHTa
1.6 Jlorapudm uucna. [lecaTnyHble U HATypaIbHbIE JOTapuUpMBbI
JeiictBuTenpHble uncia. Apu(METHUECKHE OMNEpanud C JICHCTBUTEIBHBIMUA YHCIAMH.
1.7 [TpubnnKEHHBIE BBIYMCICHUS, NpPaBUIA OKPYIJVIEHHUS, NPUKUAKA M OLEHKa pe3yjbTara
BBIYMCIICHHUI
1.8 [IpeoOpazoBanme BEIpAKEHUH
1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpaBEHCTBA
2.1 Llenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppanyoHanpHble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHeHUs
2.4 [TokazarenbHbIE U TIOTapU(PMUUECKHE YPaBHEHUS
2.5 [{enbie u 1poOHO-pallMOHANIbHbIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHbIE U TOrapu(PMUUECKHE HEPABEHCTBA
2.8 TpuronomeTrpuyeckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl
3 @OyHKUIUHU U TpapUKU
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Oynkuus, cnocoOsl 3amanus ¢yHkuuu. I'padux ¢yHkumu. B3anmHo oOpaTHble (GYyHKLIHU.

3 Yéruplie u Heu€THbIe pyHkuuu. [lepuoanueckue GyHKIUN
Ob6unacte omnpeneneHus: U MHOXKeCTBO 3HaueHuM ¢yHkuuu. Hymu dynxiuun. [IpomexyTtku
3.2 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHH. MaKCUMyMbl W MHHHMYMBI
¢byukun. Hanbomnpiiee n HauMeHbllee 3Ha4eHre QyHKIUN Ha IPOMEKYTKE
33 Crenennast QyHKIUS ¢ HATYpaIbHBIM H IISJIBIM TIOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
' U rpaduK KOpHs N-Oi CTENeHH
3.4 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpadUKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, KX CBOMCTBA U IpauKu
36 Touku paspeiBa. AcuMOTOTH TpadukoB QyHkuuii. CBoicTBa (YHKIMI, HEMPEPHIBHBIX Ha
' OTpe3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs [IOCIEA0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [TpousBoanas ¢pyukiuu. [Ipons3BoiHbIE 371€MEHTAPHBIX (PYHKIIHIA
42 [IpumeHeHre MPOU3BOIHON K HCCIENOBaHUIO (DYHKIMKA HA MOHOTOHHOCTh U JKCTPEMYMBI.
' Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HAYCHHUS (DYHKIIMH Ha OTPE3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHoecTBO, Onepalnuu Haji MHOKecTBaMu. J[narpamMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHocTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [TpsiMbIe U TTTOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEpXHOCTH BpaIlEHUS
7.5 KoopaunaTsl 1 BEKTOpBI

40




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YAUTEJIA

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET
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