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MNOACHUTEJIBHAS 3AIIMCKA

['eomeTpus sBiIsIETCSI OTHUM M3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 00111ero 00pa30BaHus, TaK KaK
o0ecrieynBaeT BO3MOKHOCTh U3YUECHUS AUCIUILIUH €CTECTBEHHO-HAYYHOH HAIIPaBIECHHOCTH U MPEAMETOB
ryMaHuTapHoro mukiaa. [lockonbKy Joruueckoe MblieHHe, GopMUpyeMoe TpH  HU3yYEeHUU
00yyaromyUMHUCs MOHATUIHBIX OCHOB I€OMETPUH, NPU J0Ka3aTeIbCTBE TEOPEM U MOCTPOSHHUM LIETIOYKU
JIOTUYECKUX YTBEP)KIACHUM MpPU PEIIEHUH T'€OMETPUYECKUX 33a/]ay, YMEHHE BBIABUTATh U ONPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO MCIIONB3YIOTCSI TPU PEIICHUU 3a1ad €CTECTBEHHO-HAy4YHOIO LUKJIA, B
YAaCTHOCTH (PU3MUYECKHUX 3a/1a4.

Llenb ocBoeHMsI porpaMMbl yuyeOHOro Kypca «l'eoMeTpus» Ha yriyOJEHHOM YpPOBHE — pa3BUTHE
MHAMBUIYAJIbHBIX CIIOCOOHOCTEH OOydYalolmuXcsli MNpU H3YYEHHH TEOMETPHHM, KaK COCTaBIISOLIEH
npeaMeTHoN obnactu «MaTteMaTika u HH(pOopMaTHKa» yepe3 oOecrieueHrne BO3MOKHOCTH IPUOOpETEeHUs U
UCIIOJIb30BaHusl Oojiee MIyOOKMX I€OMETPUUECKUX 3HAHMW M JEeUCTBUM, creNU(UYHBIX T'€OMETpUH, U
HEOOXOJIUMBIX ISl YCHEIIHOro MpOo(ecCHOHAIBHOIO 00pa3oBaHUs, CBSI3aHHOIO C HCIIOJIb30BaHUEM
MaTeMaTHKH.

[TpropuTeTHBIMUM 3aJayaMU Kypca T€OMETpUM Ha YIUIyOJIEHHOM YpOBHE, pacIIUPSIOUIMMU U
YCHJIMBAIOIUMU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuipeHre NpeACTaBICHUsS O TeOMETPUM KaK 4YacTH MHPOBOH KyJnbTypel M (hOpMHUpOBaHHE
OCO3HAHHS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE MPEJICTABICHHS O IPOCTPAHCTBEHHBIX (PUTYypax Kak O BaXKHEHIINX MaTeMaTHUECKUX
MOJIEJISIX, TO3BOJISIOUIMX OIKCHIBATh W M3y4yaThb pa3Hble SBJICHHUS OKPYXKAIOUIEr0 MHpa, 3HaHUE
HNOHATHIHOTO amnmnaparta 1o paszaeny «CrepeoMeTpus» yueOHOro Kypca TeOMETpHH;

(dbopMUpOBaHUE YMEHUS BIJIAJIETh OCHOBHBIMHM MOHSTHUSIMH O MPOCTPAHCTBEHHBIX (Urypax U HX
OCHOBHBIMH CBOWCTBaMH, 3HaHUE TE€OPEM, (POPMYJI U YMEHHUE UX TPUMEHATh, YMEHHSI I0Ka3bIBATh TEOPEMBbI
Y HaXOJIUTh HECTAHJIaPTHBIE CIIOCOOBI PEIICHNUs 3314,

(dbopMHpOBaHUE YMEHUS PACIIO3HABATH HAa UepTeXkax, MOJIENISAX U B pealbHOM MUPE MHOTOTPaHHUKHU U
TeJa BpalleHUsl, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIH;

¢opMHpOBaHUE TMOHMMAHUS BO3MOXKHOCTH AKCHOMATHUYECKOTO0 TIOCTPOCHUS MaTeMaTHYeCKHX
Teopui, popMUpPOBaHNE TOHUMAHUS POJIM AKCUOMATHKU MPU MPOBEICHUH PACCYXACHUM;

(dbopMHpOBaHUE YMEHHS BIAJETh METOJAaMHU JI0Ka3aTeJIbCTB U aJrOPUTMOB PEIICHUS, YMEHUS HUX
IPUMEHATD, IPOBOJIUTH JJOKA3aTEJIbHbIE PACCYK/ICHHUS B XO/I€ PEILIEHUS] CTEPEOMETPUUYECKUX 3a]1ad U 3a]1a4
C IPAaKTUYECKUM CoOJlepKaHHeM, (POpPMUpPOBAHME IMPEJCTABICHHUS O HEOOXOAUMOCTHU JI0KA3aTeNbCTB MPH
000OCHOBAaHMM MAaTeMaTUYECKUX YTBEPXKACHUH M POIM AKCUOMATHKU B MPOBEIACHUM JAETyKTUBHBIX
paccyKIeHUH;

pa3BUTHE U COBEPILICHCTBOBAHUE MHTEIJIEKTYAJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00ydaromuxcs,
[IO3HABATEJIbHOM AKTUBHOCTH, HCCIIEOBATEIbCKAX YMEHMH, KPUTUYHOCTH MBIIIIEHUS, WHTEpeca K
W3Y4YEHHUIO TEOMETPUH;

¢dopmupoBaHue (YHKIHNOHAIBHON IPaMOTHOCTH, PEI€BAHTHON T'€OMETPUU: YMEHUS paclo3HaBaTh
IPOSIBJICHUS] TEOMETPUYECKUX TOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEM B pPEAJbHBIX KU3HEHHBIX
CUTyallUIX W TpH U3YyYEHUM JPYIHMX YYeOHBIX IpPEJAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH H
3aKOHOMEpPHOCTEH, MOJETUPOBAaHUS pEAbHbIX CUTYalluld, HUCCIEIOBaHMUS TOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALNN MTOJyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COJIepKATeIbHBIMU JUHUSIMU ydeOHOoro kypca «['eomerpus» B 10-11 kmaccax
ABIAIOTCA: «lIpsMBIE U TNIOCKOCTH B IPOCTPAHCTBEY», «MHOrorpaHHuKW», «Tena Bpamenus», «BekTopsl n
KOOpJMHATHI B IPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo @DPI'OC COO T1peboBaHME «yMETh ONEPHPOBATH TOHATUAMUY,
pEJIEBAHTHBIMM T'€OMETPUM Ha YriIyOsn€HHOM ypoBHe oOyueHus B 10-11 kiaccax, OTHOCHTCS KO BCEM
coJiepXKaTelbHbIM JIUHUSAM y4eOHOro Kypca, a (opMupoBaHHE JIOTHUECKUX YMEHUI pachpenenseTcs He
TOJIbKO TIO COJIEp)KaTelbHBIM JIMHUSAM, HO M 1O rojgaM oOyuyeHus. CojaepkaHue o00pa3oBaHUs,
COOTBETCTBYIOIIEE MpPEIMETHBIM pe3yilbTaraM ocBoeHuss dDenepanbHoil  paboueil  mporpammsl,
pacrnpeieiéHHBIM 110 roJaM 00y4YeHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM BOIpOCcaM o0ydyaromuecs: o0paiaiichk HEOAHOKPATHO. JTO MO3BOJISIET OPraHU30BaTh
OBJIaJICHUE TE€OMETPUYECKUMHU TOHATUSAMHU W HaBBIKAMU IIOCJIEJIOBATEIbHO M IOCTYINAaTENbHO, C
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COOJIIOJICHMEM TNPUHIMIA TPEEMCTBEHHOCTH, a HOBble 3HaHUS BKJIIOYaTh B OOLIYI0 CHCTEMY
FEOMETPUUECKUX MPEJICTaBICHUH OO0yJarommxcs, pacmupss u yrayomsist e€, o0pa3ys NpouHbIe
MHO’KECTBEHHBIE CBSA3H.

[Tepexon k M3y4EeHUIO T€OMETPUH HA YTIyOIEHHOM YPOBHE MTO3BOJISIET:

co3nath ycnoBus s auddepeHuuandu  o0y4yeHMs, IOCTPOGHHS  MHAWBUIYaIbHBIX
00pa3oBaTeNbHbIX MpOrpamMM, OOECHEYUTh YINIyOJNEHHOE H3yuYe€HHE TIeOMETPHM KaK COCTaBIISIOLIEH
yuebHoro npenMeTa «MaremaTukay;

MOJTOTOBUTH O0YYaIOUIMXCs K MPOJOKEHUIO U3YyUeHHUs] MaTEMAaTUKU ¢ y4€TOM BbIOOpa Oynyiuen
npodeccuu, odbecnednBas IPeeMCTBEHHOCTh MEXAY OOIIUM U MPOodeCcCHOHATBHBIM 00pa30BaHUEM.

Ha uzyuenune yuebHoro kypca «I'eomerpus» Ha yriyoaéHHOM ypoBHe oTBogauTcs 204 yaca: B 10
knacce — 102 gaca (3 yaca B Henenio), B 11 kmacce — 102 gaca (3 yaca B HEJIENIO).

COILEPKAHUE OBYYEHUSA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TOHATUS CcTepeoMeTpuu. Touka, MmpsiMasi, IMJIOCKOCTh, MpocTpaHCTBO. [lonstue 00
AKCHOMaTHYECKOM MIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3aumHoe pacronokeHue MpsMBIX B TPOCTPAHCTBE: IEPECEKAIOLIUECs, MapajljielibHble WU
ckpemuBawomuecss npsmele. [lpu3Haku ckpemuBaronmxcss nOpsMbIX. [lapamnenabHOCTh NOPSIMBIX U
IUIOCKOCTEM B MPOCTpaHCTBE: MapajuleibHbIE MPSMbIE B MPOCTPAHCTBE, MAapaIEIbHOCTh TPEX MPSAMBIX,
napajuieTbHOCTh MPSMON M TuiockocTH. [lapannenbHoe U HeHTpadbHOe MPOCKTHPOBaHHUE, H300pakeHHE
¢uryp. OCHOBHBIE CBOMCTBa IMapaieNbHOTO MPOEKTUpoBaHus. M300pakeHne Quryp B napauieabHOMN
MPOCKIMU. YTIbl C COHANpaBIECHHBIMU CTOPOHAMH, YroJl MEXIy MNpSAMbIMU B HPOCTPAHCTBE.
[TapajyienbHOCTh IUIOCKOCTEH: NapajuIesIbHbIE IUIOCKOCTH, CBOMCTBA NapajUICNIbHBIX IUIOCKOCTEH.
[Ipocreiimue mpocTpaHCTBEHHbIE (GUTYPHl Ha TUIOCKOCTH: TETpadap, MHapajuielenure]l, MOCTPOeHUE
CEYECHUN.

[lepneHAUKyISIPHOCTD NPSIMON U TIIOCKOCTH: IEPIEHANKYJISIPHBIE MTPSMBIE B IPOCTPAHCTBE, MPSMbIE
napajuiesbHbIe U MEPIEHIUKYIISIPHbIE K IIJIOCKOCTH, MPU3HAK NEPIEHIUKYISIPHOCTH NPSIMOM U MIIOCKOCTH,
TeopeMa O MpsIMOI MEePIEeHAUKYJIAPHON mIockocTu. OpTOroHalibHOE TpoeKTUpoBaHue. [leprnieHIuKysap u
HAaKJIOHHBIE: PAcCTOSHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSTHHME OT MPSAMOM 1O IUIOCKOCTH, MPOEKIUS
burypsl Ha MIOCKOCTh. [lepHmeHAUKYISIPHOCTh IUIOCKOCTEH: NTpPHU3HAK MEPHEHIUKYISIPHOCTH JABYX
mockocrei. Teopema 0 TpEX NepNEeHIUKYIISIpax.

VYrisl B IPOCTPAHCTBE: YIoJl MEXIY MPSMON U IJIOCKOCTBIO, ABYTPaHHBIM YroJl, TMHEWHBINA yTOJ
JBYTPaHHOrO yria. TpéXrpaHHblii 1 MHOTOTpaHHbIE yTiibl. CBOMCTBA INIOCKUX YTII0B MHOTOTPAHHOT'O yTJIa.
CBoiicTBa TUIOCKMX W JABYTPAaHHBIX YIJOB TPEXTpaHHOro yria. TeopeMbl KOCMHYCOB M CHUHYCOB s
TPEXTPAHHOTO YTJIA.

MHuororpaHHuKHu

Bunpl MHOrorpaHHUKOB, pa3BEépTKa MHOTOrpaHHuka. [lpusma: n-yronpHas mpusma, mpsiMas
HAKJIOHHAs TpU3MbI, OOKOBasi M TMOJIHAS TOBEPXHOCTh Mpu3MbL. [lapannenenuresn, MPsSMOYTOIbHBIN
napajuieJenunes] 1 ero cBoiicTea. KpaTyaifive myTH Ha MOBEpXHOCTH MHOTOTpaHHUKa. Teopema Disepa.
[IpoctpanctBenHas Teopema lludaropa. Ilupamuna: n-yronbHas mupamua, NpaBUIbHAS U yCeUEHHas
nupamuel. CBoiicTBa péOep U OOKOBBIX I'paHel NMpaBUIbHON nupamuabl. [IpaBuiibHbIE MHOTOTpaHHUKHU:
nMpaBWiIbHAsl NpU3Ma U MpaBWJIbHAs NMHUpPAMUJIA, MpaBUJIbHAS TPEYrojibHas MUpaMuia W MPaBUIIbHBIN
TeTpasp, Kyo. [IpencraBienue o npaBUIbHBIX MHOIOIPAaHHUKAX: OKTA3p, AOJAEKAdAP U UKOCASIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, aAuaroHanu, yrael. [lnomans OOKOBOIA
MOBEPXHOCTU U IMOJIHOM TOBEPXHOCTH NPSIMOM NPHU3MBL, IUJIOLIaJb OCHOBAaHWM, TeopeMa O OOKOBOI
MOBEPXHOCTH MPsMOii pu3Mel. [1no1ans 60KOBOI MOBEPXHOCTH U MTOBEPXHOCTH MPABUIIBHON MUPAMUIbI,
TeopeMa O IUIOIAAN YCEUEHHON TUPAMUIBI.

CummeTpusi B IPOCTPAHCTBE. DIIEMEHTHI CAMMETPHUH MPABUIIBHBIX MHOTOIPaHHUKOB. CHMMeETpHs B
IPAaBWJIBHOM MHOTOIPAaHHUKE: CHMMETpHs Mapajiesienuiea, CHUMMETPUs TPaBWIbHBIX IPU3M,
CUMMETpHUS IPABUIbHON TUPAMU/IBIL.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

[loHsATUA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, [IJMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEapHbIe, COHAIPABJIEHHbIE U NPOTHUBOIOJIOKHO HalpaBieHHbIE BEKTOPBl. PaBEHCTBO BEKTOpOB.
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JlefcTBUS C BEKTOpaMU: CIOKEHUE M BBIYUTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOJKEHHUE
BeKTOpa Ha yucio. CBoiicTBa ciiokeHus: BEeKTOpoB. CBOMCTBa yMHOXKEHUSI BeKTOpa Ha yucio. [lonsatue
KOMIUIaHapHble BEKTOphl. lIpu3Hak KoMiaHapHOcTH TpEX BeKTOpoB. llpaBuio mnapaienenunena.
Teopema O pa3oKeHWH BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopam. [IpsmoyrosibHas cucrema
KoopAauHat B mpoctpaHcTBe. Koopaunatel BekTopa. CBs3b MEXIy KOOpAMHATAMM BEKTOpa U
KOOpAMHATaMU TOYEK. YTOJI Mexay BekTopaMu. CKalsipHOE IPOU3BE/IEHUE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[ToHsATHS: MITUHIPHYECKAs TTOBEPXHOCTh, KOHUYECKAasl MMOBEPXHOCTh, CeprudecKas MOBEPXHOCTD,
oOpasyrole MoBepxHOcTe. Tena BpalleHHs: IUIUHAP, KOHYC, YCeu€HHbI KOHYyC, cdepa, Iuap.
B3aumHoe pacnosnoxeHue cdepbl U MIOCKOCTH, KacaTelbHas IUIOCKOCTh K chepe. M300paxenue ten
BpallleHNs Ha MJI0CKOCTU. Pa3BépTka mumHapa u koHyca. CummeTpus cdepsl U mapa.

O06BEM. OcHOBHEBIE CBOMCTBa 00BEMOB Tell. Teopema 006 00BEME MPSAMOYTOIBHOTO Mapajuieenunea
u ciencTBus u3 He€. OObEM NpsAMON M HAKIIOHHOM MPU3MBI, LIHJIUHIPA, MUpaMUuIbl 1 KoHyca. O0BEM mapa
¥ I1apOBOT'0 CETMEHTA.

KomOuHnanmu ten BpalieHus 1 MHOrorpaHHUKoOB. [Ipru3mMa, BiucaHHas B UIMH/P, ONMCAaHHAS OKOJIO
munHapa. [lepeceuenne cdepsl u mapa ¢ miockocteio. Kacanue mapa u cepsl miockocTso. [lonstue
MHOT'OI'paHHMKa, OTIMCAHHOTO OKOJIO chepbl, chepbl, BIUCAHHON B MHOTOTPAHHUK WM TEJIO BPALCHMUS.

[Tnomanp MOBEpXHOCTH LIMJIMHAPA, KOHYCa, IIIomaas chepsl 1 e€ yacteil. [lonoOue B mpocTpaHCcTBe.
OtHomenne o00bEMOB, MIOLIaNell moBepxHOcTe momoOHbIX ¢uryp. IIpeobpazoBanue mnoao0us,
romoTeTHs. Penienue 3a1a4 Ha MIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne ceyeHHHt MHOTOTPAHHUKOB W TN BpALICHUSA: CEUEHMs LMIMHIpA (MapajuielbHO U
NEePIEHINKYIISIPHO OCH), CEUYCHHUsI KOHyca (MapajiellbHble OCHOBAHUIO U TPOXOJSIINE Yepe3 BEPIINHY),
CeueHMsl Il1apa, METOJbl NMOCTPOEHUSI CEUEHH: METOJ CJel0B, METOJl BHYTPEHHErO MPOEKTUPOBAHMS,
METO/]I IepeHOCca CeKyIIeH MI0CKOCTH.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

BekTops! B pocTpancTBe. Onepanuu Haj BekTopamu. BekTopHoe yMHOkKeHHE BeKTOpoB. CBOMCTBA
BEKTOPHOI'0 YMHOXKeHUs. [IpsiMoyrosibHas cucreMa KOOpJIUHAT B MpocTpaHCcTBe. KoopanHaThl BEKTOpa.
Paznoxenne BexTopa mmo 6asucy. KoopamHaTHO-BEKTOPHBIN METOI IPU PEHICHUH TEOMETPUIECKHX 3a/1ad.

JIBH2KE€HHS B IPOCTPAHCTBE

JBwxkenus npoctpancTBa. OtoOpaxenus. JIBuxeHus u paBeHCTBO Quryp. OOmmue cBoiicTBa
JBYDKEHUH. BUibl ABMKEHMI: MapaluieIbHbIN NEpEeHOC, IEHTPAJIbHAS CUMMETPHSL, 3epKajbHas CUMMETpUs,
OBOPOT BOKpYT npsiMoil. [IpeoOpazoBanus nogodus. [Ipsimas u cepa Diinepa.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI YYEBHOI'O KYPCA «I'EOMETPUS»
(YI'VIYBJIEHHBIX YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BoCIMTAHUE:

c(hOpMUPOBAHHOCTh TPAXKTAHCKON TO3UIMK O0YYaIOMIETOCs KaK aKTHBHOTO W OTBETCTBEHHOTO
YlleHa POCCHUHCKOTro OOIecTBa, MPEJICTaBICHHE O MAaTeMaTHYeCKHMX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, IBICHUH, MPOIIEAYP IPAKIaHCKOTO 00111eCcTBa (BEIOOPHI, ONPOCHI M IPYTOE€), YMEHHE
B3aMMOJICHCTBOBATh C COLMATBHBIMU HHCTUTYTaMH B COOTBETCTBUU C MX (DYHKIIUSIMU M Ha3HAUCHUEM;

2) naTpuoTHYECKOE BOCIMTAHME:

c(OpPMUPOBAHHOCTh POCCUICKON TpakIaHCKOH HWIACHTUYHOCTH, YBAXKEHUA K TMPOUUIOMY H
HACTOAIIEMY POCCUHWCKONM MaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHHWE K JOCTHKEHUSIM POCCHUCKHX
MaTE€MaTUKOB M POCCUHCKOW MAaTeMAaTHMYECKOW IIKOJbI, MCIOJb30BAHUE ITUX JIOCTHKEHUN B APYrUX
HayKax, TEXHOJIOTHUSX, cPepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

OCO3HaHUE JyXOBHBIX IICHHOCTEM POCCHUUCKOro Hapoaa, CHOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHUs, STUYECKOTIO MOBEJEHHUSA, CBSI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUW HAYKH U
JeSATeTLHOCTHIO YYEHOT0, OCO3HAHNE JIMYHOTO BKJIa/Ia B OCTPOCHHUE YCTOMYMBOTO OYIyIIEro;



4) 3cTeTHYECKOEe BOCTIMTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas OSCTETUKY MaTeMaTHYECKHUX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3a/1a4, PeLIeHU, pacCcyK/IeHUH, BOCOPUUMYUBOCTh K MATEMAaTUYECKUM acleKTaM Pa3IMuHbIX
BUJIOB UCKYCCTBA,

5) pusuveckoe BocnuTaHMeE:

c(hOpMUPOBAHHOCTh YMEHUSI TPUMEHSITh MaTEMaTUYECKHE 3HAHWS B HMHTEpEcax 3JI0POBOTO H
Oe3omacHoro obOpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (3I0pOBOE MHUTAHUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATUH M OTAbIXa, PEryJsipHas (u3nyeckas aKTHUBHOCTB), (hU3HUECKOE
COBEPILIEHCTBOBAHUE NIPH 3aHATUAX CIOPTUBHO-03JOPOBUTEIBHOM IESTEIBHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IICHHOCTH TPYIONMIOOUS, WHTEpeC K pa3iuyHbIM cdepam
PO EeCCUOHATIBHON e TETFHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPUIIOKEHUSIMH, YMEHHUE COBEPIIIaTh
OCO3HAHHBIH BBIOOp Oyay1ieii mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE dKU3HEHHBIE TIAHbI, TOTOBHOCTD
U CMOCOOHOCTh K MaTeMaTUYeCKOMY OOpa30BaHUIO W CaMOOOpPa30BAaHUIO HA MPOTSIKEHUU BCEH JKU3HH,
TOTOBHOCTb K aKTUBHOMY YYacCTHIO B PELICHUU NMPAKTUYECKUX 3a]]a4 MaTEMaTHUECKON HAPaBICHHOCTH;

7) 3K0JI0TMYECKOEe BOCIIMTAHME:

c(hOpPMUPOBAHHOCTH IKOJIIOTUYECKON KYIbTYphl, IOHUMAHUE BIHMSHHS COLUATHHO-DKOHOMUYECKUX
MPOIIECCOB HA COCTOSIHUE MPUPOJHON M COIMAIBHOM Cpeibl, OCO3HAHHE TIJIO0ATBHOTO XapakTepa
HKOJIOTUYECKUX MPOoOJIeM, OpUEHTAaIUsl Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHWM ISl pelIeHUs 3a/1a4y B
00J1aCTH OKpYXKalolel Cpelibl, TJIAHUPOBAHUE MOCTYIKOB M OIEHKH WX BO3MOXKHBIX TOCJIEACTBUI IS
OKPY’KaloIlleH cpebl;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
1 00I1I€CTBEHHOM MPAKTUKH, TOHUMAHHE MAaTEMAaTUIECKON HayKH KaK c(hephl 4eTOBEUECKOM NeATETbHOCTH,
ATanoB €€ Pa3BUTHS U 3HAYMMOCTH ISl Pa3BUTHUS LUBUIM3ALMH, OBJIAJCHHE SI3BIKOM MAaTEMATHKU U
MaTeMaTUYeCKON KYyJbTYpOU KaK CPECTBOM IO3HAHHS MHUpPa, TOTOBHOCTh OCYIIECTBISTH MPOEKTHYIO H
HCCJIE0BATENIbCKYIO ACSITENbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTenbHbIC YHHBePCAJIbHbIC Y4eOHbIe NeliCTBUS

Bba3zoBble Jioruyeckue AeiicTBUA:

BBISIBIISITh M XapaKTepU30BaTh CYLIECTBEHHbIC NMPU3HAKHM MaTEMAaTHUYECKHX OOBEKTOB, MOHATH,
OTHOIICHUN MEXAy NOHITUAMHU, (HOPMYIHPOBATH ONPENEICHHs MOHATUH, YCTaHABIMBATh CYIIIECTBEHHbII
NpU3HAK KJaccu(UKaluu, OCHOBaHMS il 000OIIEHUsS U CPaBHEHUs!, KpUTEPUH ITPOBOIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (QOPMYJIUpPOBaTh U  NpeoOpa3oBbIBaTh  CY)XKJIEHUS:  YTBEpAUTEIbHBIE U
OTpHILIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IKE, YCIOBHEIE,

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M NPOTHUBOpeuMs B (akTax, JaHHBIX,
HAOJIOIGHUSIX M YTBEPXKJACHUSX, NpeJlaraTb KpPUTEPUHM JUIsL BBIABICHHMS 3aKOHOMEPHOCTEH M
IIPOTUBOPEYMIL;

JIeNaTh  BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKJIIOYEHNH 110 aHAJIOTHH;

NPOBOJUTH CaMOCTOSITENIBHO JO0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEpXKIEHUH (TpsiMble M OT
IIPOTUBHOI0), BBICTPAUBATh ApryMEHTAIUIO, MPHUBOJIUTH MPUMEPbl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CYX/ICHUS U BBIBOJIbI;

BbIOMpaTh croco® pemieHus yd4eOHOM 3ajaud (CpaBHUBAaTh HECKOJIBKO BapHAHTOB pEIICHHUS,
BbIOMpATh HanbosIee NOAXOAALINNA C YIETOM CaMOCTOSATENBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBble ncciieoBaTe1bCKHe 1eCTBHA:

UCII0JIb30BaTh BOMPOCHI KaK UCCIIe10BATEIbCKII MHCTPYMEHT MO3HAHMS, (JOPMYIHPOBATH BOIPOCHI,
¢bukcupymolme IpoTUBOpedre, MpodiieMy, yCTaHaBINBaTh HCKOMOE U JaHHOE, (OPMUPOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3ULUIO, MHEHHUE;

IIPOBOJUTH CAaMOCTOSITENIbHO CIJITAHUPOBAHHBIM 3KCHEPHUMEHT, UCCIEIOBAHUE I10 YCTAaHOBIICHUIO
0COOEHHOCTEH MaTeMaTHMYeCKOro OOBEKTa, SBJIEHUS, MPOLECCca, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BeKTaMu, SIBJICHUAMHU, IPOLIECCAMU;



CaMOCTOSITENNIbHO  (hopMynHpoBaTh O0O0OOIIEHUS M BBIBOJABI 1O pe3yjibTaTaM MPOBEAEHHOTO
HAOJIOZICHUS, HWCCIEAOBAHUS, OIICHUBATH JIOCTOBEPHOCTHh TOJNYYCHHBIX pPE3yJIbTaTOB, BBIBOJOB U
000011IeHHI;

IMPOTrHO3UPOBATE BO3MOKHOC Pa3BHUTUC HPOLECCa, a TAKKC BbIABUTATH IPCAIIOIONKCHHUA O €TI0
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH Ae(pUIUTH HHPOPMAINH, TaHHBIX, HEOOXOAMMBIX /71 OTBETA Ha BOMIPOC U Ui PEIICHUS
3a]a4u;

BBIOMpaTh HHPOPMAIIMIO U3 UCTOYHUKOB PA3INYHBIX TUIIOB, aHAIM3UPOBATh, CUCTEMATH3UPOBATh U
MHTEPIIPETUPOBATh NH(POPMALIUIO PA3TUYHBIX BUJIOB U (hOpPM IMpecTaBICHUS;

CTPYKTYypUpOBaTh HH(MOPMAILINIO, TPEACTaBIATh €€ B pasIUYHbIX (opmax, HITIOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAAEKHOCTh MH(POPMAIIMH IO CAMOCTOATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHukaTuBHbIE YHHBepPcaIbHbIE YueOHbI€ el CTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYITUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMHU H IENSIMU OOIICHUS,
SICHO, TOYHO, FpaMOTHO BBIpa)KaTI) CBOIO TO‘-IKy 3p€HI/I$I B YCTHBIX N IIMCBMCHHBIX TEKCTaX, JdaBaTbhb
MOSICHEHHUS T10 XO/1y pelIeHHs 3a/1a4l, KOMMEHTHPOBATh MOMyUEHHBINH Pe3ybTaT;

B X0z 00CYKJIEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXTaeMOM TeMBbI, TPOOJIEMBI, PeIIaeMOi
3aa4uM, BBICKA3bIBATh WJEU, HAICJICHHbIE Ha TMOWCK pEHICHHs, COMOCTaBISATh CBOM CYXIEHUS C
CYKICHUSIMH JIpYTHX YYaCTHUKOB JiHajiora, OOHapy»KMBaTh pa3inyKie U CXOACTBO MO3UIIMHA, B KOPPEKTHOU
dbopme hopMyIHUpPOBATh pa3HOTIACHS, CBOU BO3PAKEHUS;

HpeI[CTaBJ'IHTI) p€3y.]'II)TaTI>I peIHeHI/H[ 3a1a4du, 3KCHepI/IMeHTa, HuccjaeaoBaHusd, HpOGKTa,
CaMOCTOSITENILHO BBIOMPATh (opMaT BBICTYIJICHHS ¢ Y4€TOM 3ajad Mpe3eHTallMu U OCOOEHHOCTEH
ayJIMTOPHH.

Pery/siTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIE eiiCTBHSA

Camoopranusanms:

COCTaBIIATH IUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BEIOMPAThH CIIOCO0 PEIICHHS ¢ YIYETOM UMEIOIIHXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBaTh M KOPPEKTUPOBATH BAPHAHTHI PEILICHUH C
y4ETOM HOBOM MH(pOpMAITUH.

CaMOKOHTPOJIb, IMOIHOHAJIbHBIH HHTELIEKT:

BJIQJICTh HABBIKAMH II03HABATEIHHOW pe(ICKCHU KaK OCO3HAHHS COBEPIIACMBIX JCHCTBUU W
MBICITUTENIBHBIX TPOIIECCOB, WX PE3YyJIbTaTOB, BIAJETh CHOCOOAMH CAaMOMPOBEPKH, CAMOKOHTPOIS
mpoliecca U pe3yibTaTa pelieHrs MaTeMaTHIeCKOM 3a1a4u;

MPEIBUIETh TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MPHU PEIICHUN 33]]a4l, BHOCUTh KOPPEKTHUBHI B
JIESITCIIbHOCTh HA OCHOBE HOBBIX 00CTOSITEIILCTB, IAHHBIX, HAWJICHHBIX OMINOOK, BBISIBJICHHBIX TPYHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa LEIH U YCIOBUSM, OOBSICHITH NMPUYUHBI JTOCTHXKEHUS WU
HEJOCTH)KCHUS PE3YJIbTATOB JISATEIIBHOCTH, HAXOUTh OMIMOKY, 1aBaTh OIICHKY MMPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEIbHOCTD:

MMOHUMATh ¥ WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUAYATHHONW paOOTHI NP PEIICHUU
y4eOHBIX 3a]la4, MPUHUMATH IeJIb COBMECTHOW NIeATEIbHOCTH, TNIAHUPOBATh OPTraHU3alMI0 COBMECTHOM
paboThI, pacpeesaTh BUABI padoT, TOTOBAPUBATHCS, 00CYKIATh MPOIECC U pe3yIbTaT padoThl, 0000111aTh
MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBATh B IPYMIOBHIX opMax paboThl (00CyXIeHHs, 0OMEH MHEHH, «MO3TOBBIC IITYPMbD» U
WHBIC), BBITIOHATH CBOIO YacCTh pabOThI M KOOPIMHUPOBATH CBOU JCHCTBHSI C APYTUMU UJICHAMH KOMaH/IbI,
OIICHUBATh KaYeCTBO CBOETO BKJIAa B OOIIUI MPOIYKT 110 KPUTEPHSIM, CHOPMYIIMPOBAHHBIM yYaCTHUKAMU
B3aMMOJICHCTBHSI.

IMPEAMETHBIE PE3YJIBTATbBI

K xonuy 10 kiacca oOyyaromuiicst Hay4YUuTCS:



CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATHSIMU CTEPEOMETPUHU MIPU PEIICHUH 3a]a4 U
IIPOBEJCHIUHN MaTEMaTUUYECKUX PACCYKICHUM;

IIPUMEHATH aKCUOMBI CTEPEOMETPUN U CIEACTBUS U3 HUX IPU PELLICHUU F'€OMETPUUECKHUX 33]1a4;
KJIaCCU(UIIMPOBATh B3aUMHOE PACIIOJI0KEHHUE MPSMBIX B IPOCTPAHCTBE, IJIOCKOCTEN B
IIPOCTPAHCTBE, NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C YTJIaMHU B IPOCTPAHCTBE: MEXKTY MPSIMBIMH
B IIPOCTPAHCTBE, MEXY NMPSAMO U IIIOCKOCTBIO;

cBOOOJIHO ONEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C MHOTOI'paHHUKAMU;

cBOOOJTHO PAcIIO3HABATh OCHOBHBIE B Il MHOTOI'PAaHHHUKOB (TIpU3Ma, MUPaMUaa,
pSMOYTOJIbHBIN Mapasuienenunen, kyo);

KJIaccu(UIMpPOBaTh MHOIOI'PAaHHHUKH, BEIOUpAsi OCHOBAHUS IS KIIAaCCU(PHUKALINH;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBSI3aHHBIMH C CEYCHHEM MHOTOI'PaHHUKOB IIOCKOCTBIO;
BBINOJHATH MapajliebHOE, LIEHTPAJIbHOE U OPTOTOHAJIbHOE MPOESKTUPOBAaHUE PUTYp Ha
TUIOCKOCTB, BBITIOIHATH N300pakeHUs (PUTYp Ha MIOCKOCTH;

CTPOUTH CEYEHHUS] MHOIOTPAaHHUKOB Pa3JIMYHBIMU METO/IaMH, BBIIIOJIHATD (BBIHOCHBIE) IJIOCKUE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIUUCIIATH IJIOLIA/IU IOBEPXHOCTEH MHOTOI'PaHHUKOB (MpU3Ma, MUPaMua), FCOMETPUIECKUX
TeJI C MPUMEHEHUEM (HopMy;

CBOOOJIHO ONEPUPOBATH MOHATHAMU: CUMMETPHSL B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U IMIIOCKOCTh CUMMETPUHN (QUTYPBI;

CBOOOJHO ONEPUPOBATH NOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOPAaM U KOOPAUHATAM B
IIPOCTPAHCTBE;

BBITIOJHATH I€UCTBUS HaJl BEKTOPaMH;

pelaTh 3aJa4y Ha J10Ka3aTeIbCTBO MaTeMaTHUYECKUX OTHOILIEHUN U HAXOXKCHHE
reOMETPUUYECKUX BEJINYMH, IPUMEHSISI U3BECTHBIE METO/IbI TP PEIIEHUH MAaTEMATHUECKUX
3aJ1a4 MMOBBIIIEHHOTO U BBICOKOT'O YPOBHS CJIOKHOCTH;

IIPUMEHATH IPOCTEHIINE IPOrPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI
IIPU PEIICHNUN CTEPEOMETPUUECKHUX 33]1aY;

U3BJIEKATh, IPE0OPA30BBIBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO O IPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

IIPUMEHATD [10JIyYE€HHbIE 3HAHUSI HAa IPAKTUKE: CPABHUBATH U aHAJIM3UPOBATh PEaJIbHbIE
CUTyallu!, IPUMEHATh U3yUYEHHBIE TOHATHS B IIPOLIECCE TIOUCKA PEIICHNS MaTEMaTHUECKH
chopMyIHpOBaHHOMN MPOOIEMBI, MOJIEIUPOBAThH peaIbHbIE CUTYAI[MH Ha S3bIKE TEOMETPHH,
HCCJIEI0BATh IOCTPOEHHBIE MOJENHN C UCTIOIb30BAHUEM I€OMETPUUECKUX IOHATHH U TEOPEM,
anmnapata anreOpsl, penaTh NPaKTUYECKUE 3a/1a4H, CBSI3aHHBIE C HAX0XKJIEHUEM
reOMETPUUYECKUX BEJINYMH;

UMETb NPEJCTaBICHUs 00 OCHOBHBIX 3Tanax pa3BUTUS T€OMETPUU KaK COCTAaBHON YacTH
(byHIaMeHTa pa3BUTHsI TEXHOJIOTHUI.

K xonmy 11 kiacca o0yyaromuiicst HAyYUTCS:

CBOOOIHO OTEPUPOBATH OHATHUSMU, CBA3aHHBIMY C IWIHHIPHYECKON, KOHUYECKOHN U
cheprueckoi MOBEPXHOCTIMU, OOBSICHATH CIIOCOOBI TONyUCHUS;

OTIepUPOBATH MOHATUSMHU, CBS3aHHBIMH C TEIaMH BPAIICHUS: IWIMHIPOM, KOHYCOM, chepoii u
1apoM;

pacro3HaBaTh Tejia BpanieHus (IIIHHIP, KOHYC, cdepa U map) U 00bACHATH CIIOCOOBI
TIOJTyYCHUS TEJl BPAIICHUS;

KJIacCU(PUITMPOBATHh B3aUMHOE PACTIONIOKEHHUE ChEePhl U TIIOCKOCTH;

BBIYUCIISATH BEJIMYHUHBI DJIEMEHTOB MHOTOTPAHHUKOB | TEJ BPAIICHHS, 00bEMBI U TUIOIIAIN
MOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJI BPAIICHHUS, TCOMETPUICCKUX TEJ ¢ IPUMECHEHUEM
hopmyu;

CBOOOIHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH ¢ KOMOMHAIIMSMH T BPAIICHUS U
MHOTOT'PaHHHKOB: MHOTOTPaHHHK, BIIMCAHHBIN B cepy U OMMMCaHHBIN 0K0JIO chepsl, chepa,
BIIMCAaHHAs B MHOTOTPAHHUK WUJITU TEJIO BPAIICHHUS,



®  BBHIYHCIATH COOTHOIIECHUS MEXKIY IUIOIIAIIMH MIOBEPXHOCTEH U 00bEMaMu TIOI00HBIX TEIT,

e 1300paXkaTh U3ydyaeMble (PUTYpHI, BHIOIHATH (BHIHOCHBIE) IIIOCKUE YEPTEKH U3 PUCYHKOB
MIPOCTHIX O0BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHHS TEJl BpAIICHUS;

®  U3BJIEKATh, HHTEPIPETUPOBATH U MPEOOPA30BHIBATH HH(OPMAITUIO O IPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX (PUrypax, MpeJCTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;

e CcBOOOJIHO ONIEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTRE;

e  BBHINIOJIHATH ONEpAIMU HaJl BEKTOPAMHU;

® 33/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT;

e pellaTh FEOMETPUUYECKHE 3aa4l Ha BBIYMCIICHUE YIIIOB MEXKY NMPSMBIMU U TJIOCKOCTSIMH,
BBIUHCJICHHE PACCTOSHUMN OT TOYKHU J0 TUIOCKOCTH, B LI€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO[a MPU PEIICHUH;

e CcBOOOJIHO ONIEPUPOBATH MOHITHSIMHU, CBSI3aHHBIMU C IBIDKEHUEM B TIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

®  BBIMOJHATH U300pAKEHHUSI MHOTOTPAaHHUKOB M TEJ BpaIlleHH P MapaiieIbHOM IIEpeHoce,
LEHTPAJIbHOW CUMMETPUH, 3€PKATIBHOM CUMMETPUH, TIPU MIOBOPOTE BOKPYT MPSMON,
npeoOpa3oBaHus MO100US;

® CTPOUTH CEYCHHUS MHOTOIPAHHUKOB U TeJI BPAILIEHUS: CEUEHUs HWIUHAPA (MapajuieabHO U
MEPIICHIUKYISPHO OCH), CEUeHUS KOHYca (TapasuiebHble OCHOBAHUIO U MPOXOSIINE Yepe3
BEpILNHY ), CEYCHUS 1I1apa;

®  WCIOJIb30BaTh METOJIBI IOCTPOCHUS CEYCHUI: METO/I CIIE0B, METOJ] BHYTPEHHETO
MIPOCKTUPOBAHUS, METO]T IEPEHOCA CEKYIIEH MIOCKOCTH;

®  JI0Ka3bIBaTh FTECOMETPUUYECKHUE YTBEPKIACHUS;

® TIPUMEHSTh TEOMETPUUECKUE (DAKTHI 1711 PEIICHUS CTEPEOMETPUUECKUX 3a1ad,
MPEANOIararoIuX HECKOJIBKO 1Iar0oB PELISHUs, €CIIH YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU U
HessBHOU (popme;

e pemiaTh 3aJla4M Ha JOKa3aTebCTBO MAaTEMAaTUYECKUX OTHOIICHUN U HAXOXKJICHUE
r€OMETPUUYECKHUX BEITUYMH;

® TIPUMEHSTH IPOTrPAMMHBIC CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU
pEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

® TIPUMEHSATH MOJIyYCHHbIC 3HAHUS HA NIPAKTUKE: CPABHUBATh, aHAJIM3UPOBATh U OLICHUBATh
peanbHbIe CUTyalluu, IPUMEHATh U3YUEHHBIE MIOHATHS, TEOPEMBI, CBOMCTBA B MPOIECCE TTOUCKA
perieHus: MaTeMaTU4ecKu chopMyITMPOBAHHON TTPOOIEMBbI, MOACIIUPOBATH PEAIbHBIC CUTYAITIH
Ha s13bIKE T€OMETPHUH, UCCIIE0BATh OCTPOEHHBIE MOJIEIH C UCTIOJIb30BAHUEM I€OMETPUUECKUX
MOHSTUHN U TEOpEeM, ammapara areOpbl, pemaTh TPaAKTUYECKHUE 3a1a4u, CBSI3aHHBIE C
HAXO0KJICHUEM F€OMETPUYECKUX BEITUYMH;

® UMETh MPEJICTaBICHHUS 00 OCHOBHBIX dTalax Pa3BUTHUSI TEOMETPUHU KaK COCTaBHOW 4acTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIEKTPOHHbIE
Ne HaumenoBanue pa3aesioB U TeM KonTpoan I (uudpoBbIe)
n/n | nporpamMmbl Beero | muie PAKTHYEC | oGhazoBaTenbHbIE
padoThI Kue padors! pecypceel




1.| BBoJHOE NOBTOpEHHE 4 1
2.| BBeneHue B CTEPEOMETPHIO 20 1
3. Bzanmuoe pacrojokenue |
NPSIMBIX B IPOCTPAHCTBE
4 HapaJIJICJIBfIOCTL NpAMBIX 1| o
IJIOCKOCTEN B POCTPAHCTBE
5 HepneHz[HKyimpHOCTb NPAMBIX | 5 1
Y TUIOCKOCTEH B POCTPAHCTBE
6.] Yruasl u paccTosiHUS 16 1
7. MHOrorpaHHuKU 7 1
8.| Bekropsl B mpocTpaHCTBE 11
9. [ToBTOpeHwME, 06O6IIICUHI/I€ nlos 5
CHUCTEMaTH3aIMs 3HAaHUU
OBUIEE KOJIMYECTBO YACOB 102 7 0
I10 [TPOI'PAMME
11 KJIACC
KoaunyecTBo 4acos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM Kontpous | lpakTuue |(WHppoBbIe)
n/m NporpaMMel Bcero | Hble CKHe o0pa3oBaTeJbHbIE
padoThI padoTsl pecypceel
1 BBogHOE noBTOpEHNKE 5
2 AHanuTHyeckas reoMeTpus 15 1
3 [ToBTOpeHwMeE, O606LLI?HI/IC mloy, 1
CUCTEMaTH3alMs 3HAHUU
O0BEM MHOTOTpaHHHKA 17 1
Tena BpaieHus 24 1
6 [Inomanu  moOBEpXHOCTH U 9 |
00BEMBI KPYTIIBIX TEJ
7 JIBroKeHuUs 5 1
] [ToBTOpEHwMeE, 0606mevHHe u 13 )
CHUCTEMaTH3als 3HAaHUU
OBLIEE KOJIMYECTBO YACOB I10 102 3 0

[TPOTPAMME




MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJLHOM ITPOT'PAMMBI

10 KJIACC

Kon
npoBepsieMor
0 pe3yJibTaTa

7

IIpoBepsieMble mpeAMeTHBIE pPe3y/IbTaThl 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o01ero 00pa3oBaHusA

['eomerpus

7.1

OHGpHpOBaTB TMOHATHUAMU: TOYKA, IIpsAMas, IMIOCKOCTb

7.2

IIpuMeHATh aKCHMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU PELICHUU
r€OMETPUYECKHX 3a1a4

7.3

OnepupoBaTh MOHATHSAMU: MAPAJUIETBHOCTb U HEPHEHAUKYJISIPHOCTD
IPSIMBIX U IIJIOCKOCTEMN

7.4

KnaccudummpoBarh B3aUMHOE DPACHOJIOXKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBarh MOHATHSAMU: ABYTPAHHBIM YroJl, TPaHU JBYI'PAHHOIO YIJIa,
peOpo IBYTpaHHOTO yIiia, JIMHEHHBIH yroj JBYTPaHHOTO YIJIA, TpagycHas
Mepa ABYTPAHHOTO yria

7.6

OHepI/IpOBaTB IOHATUAMHA: MHOT'OI'PAHHHK, BBIHYKHLII;'I n HCBBIHYKHLII;'I
MHOT'OIrpaHHUK, 3JICMCHTEI MHOT'OI'paHHUKA, HpaBI/IJIBHBIf/i MHOTI'OT'paHHUK

7.7

PacriozHaBaTh OCHOBHBIE BHIbl MHOIOIPAHHUKOB (IMpamMuza, MpHU3Ma,
PSIMOYTOJIbHBIN Mapasuienenunes, Kyo)

7.8

KJ'IaCCI/I(bI/II_II/IpOBaTB MHOI'OI'paHHUKH, BBI6I/IpaH OCHOBAaHMHA JJIA
KHaCCHq)HKaHHH (BI)IHYKJH)IC M HCBBIITYKJIBIC MHOI'OI'PpaHHUKH, IIPABUJIBHBIC
MHOI'OI'PAHHUKH, IIPAMBIC 1 HAKJIOHHBIC ITPU3MBI, napannenenﬂnez[bl)

7.9

OHCpI/IpOBaTB MNOHATHUAMU: CCKYIIAA IIJIOCKOCTh, CCYCHNEC MHOT'OTPAHHHUKOB

7.10

OOBACHATH IMPUHIHUIIBI ITOCTPOCHUA Ce4YeHH I MHOT'OT'PpaHHUKOB, UCIIOJIb3YyA
METO/J CICIO0B

7.11

CTpOI/ITB CCUCHUA MHOI'OI'paHHUKOB METOAOM CJICO0B, BBITIOJIHATH
(BBIHOCHBIE) TUTIOCKHE YEPTEIKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BH]T
CBEpXY, COOKY, CHU3Y

7.12

Pemrate 3a1a41 Ha HAXO0KACHUEC T'COMETPUICCKUX BECJIIMYUH 110 o6pa3uaM U1
aJIropuTMam, NpUMEHASA N3BCCTHBLIC AHAIUTUYICCKHUEC MCTOABI IIPpU PCIICHUN
CTaHAAPTHBIX MaTEMaTUYCCKUX 3aJa4 Ha BBIYHCIICHHC paCCTOHHI/Iﬁ MCXKOY
ABYMsI TOYKaMH, OT TOYKH 10 HpHMOﬁ, OT TOYKHAO IUIOCKOCTHU, MCIKIY
CKpCHIMBAOIHUMHUCA ITPAMBIMHA

7.13

Pemrate 3a1a41 Ha HAXO0KACHUEC TCOMETPUICCKUX BCJIIMYUH 110 o6pa3uaM U1
aJIropuTMam, NpUMCHAA N3BCCTHBLIC AHAJIUTUYICCKHUC MCTOABI IIPpU PCHICHUN
CTaHAAPTHBIX MAaTEMATHYCCKHUX 3aJa4 Ha BbBIYHUCICHUC VYIJIOB MCXKIY
CKpCHIMBAKOIHUMUCA TIPAMBIMH, MCKIAY HpHMOﬁ U IUIOCKOCTBIO, MCKIAY
IIJIOCKOCTSMHU, IBYT'PAHHBIX YI'JIOB

7.14

Boruncnsate 00bEMBI U TUIONIA/IM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,
MUpaMuia) ¢ TpPUMEHEHHEM (QOPMYJl, BBIYHCIATH COOTHOIICHHS MEXIY
IUIOUIA/IIMU [TOBEPXHOCTEN, 00bEMAMHU MTOT0OHBIX MHOTOI'PAHHUKOB

7.15

OnepupoBarh MOHATUSAMH: CUMMETpPUS B IPOCTPAHCTBE, LEHTP, OCb U
IJIOCKOCTh CHMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPBHI

7.16

N3Bnekarb, mpeoOpa3oBBIBAaTE W HHTEPIPETUPOBATH HHMOPMALUIO O
MPOCTPAHCTBEHHBIX TeOMeTpudeckux Gurypax, TMpeAcTaBIECHHYIO Ha
YEPTEKaxX U PUCYHKaX
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7.17

[IpumensTh reomerpuueckue (GakThl JUIsl PEUICHHs CTEPEOMETPHUUYECKHX
3a1a4, M[PEIOJIArallluX HECKOJBKO IIAroB pEIICHMS, €CIU YCIOBUSA
MIPUMEHEHHUS 3aJ1aHbl B IBHOU (hopMme

7.18

[IpuMeHATH mpocTEMIIME IPOrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

7.19

HpI/IBOI[I/ITB MNpUMCPbl MATCMATHYCCKUX 3aKOHOM€pHOCT€ﬁ B IPpUPOAC U
JKM3HH, PACTIO3HABATE IMMPOABJICHUC 3aKOHOB 'COMETPHU B UCKYCCTBC

7.20

peuaTh NPAKTUYCCKHUC 3ala4U, CBA3AHHBIC C HAXOKACHUEM I'COMCTPUUCCKUX

[IpuMmeHsTH MONy4eHHbIE 3HAHMS Ha MPAKTHKE: aHAJM3UPOBATh pealibHbIe
CUTYyallMU U NMPUMEHSATHh U3yUYEHHbIE TIOHITHUS B IPOLIECCE MTOMCKA PEIICHUS
MaTeMaTHYeCcKu cPOpMYIUPOBAHHON MPOOIEMBbl, MOJEINPOBATh peabHbIE
CUTYyallUM Ha S3bIKE T'€OMETPHUH, HCCIEOBATh IOCTPOCHHBIE MOJEIU C
HCIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUN U TeopeM, ammapara ajareopsl,

BCJIMYNH

11 KUIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

6

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTeJILHOM MPOrPaMMBbI CpeHero 001ero odpasoBaHusi

['eomeTpus

6.1

OHepI/IpOBaTB HNOHATHUAMHA: HUIMHAPHUYCCKAA IMTOBCPXHOCTD, o6pa3y}0ume
HI/IJIHHI[queCKOﬁ IMOBCPXHOCTHU, LWJIHMHAP, KOHHUYCCKAA ITOBCPXHOCTD,
06pa3yfoume KOHMYECKOM IOBCPXHOCTHU, KOHYC, C(bepI/I‘IeCKaH ITOBCPXHOCTD

6.2

Pacno3HaBath Tena BpaieHus (IMJIMHAP, KOHYC, cdepa U 1map)

6.3

OOBSICHATH CIIOCOOBI TMOJIYYCHHS TCJI BpAICHU A

6.4

KJIaCCI/I(bI/IL[I/IpOBaTL B3aMMHOC paCIIOJIOKCHUC C(bepbl 1 IJIOCKOCTH

6.5

OnepupoBaTh NOHATUAMU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTA, BBICOTA
CErMEHTa, IAapOBOM CIIOM, OCHOBAaHWE IIAPOBOIO CJIOS, BBICOTA HIAPOBOTO
CJ1051, IIAPOBOU CEKTOP

6.6

Boruncnate 00BEMBI M TUIOMIAMM  TOBEPXHOCTEH Tel  BpalleHus,
TEOMETPUUYECKHX TEJ C MPUMEHEHUEM (hopMyT

6.7

OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHMK, BIHCAHHBII B cdepy u
OIMCAHHBIN O0KOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAHHUK WJIHM TEJIO
BpalCHUs

6.8

BBIYHCIATE COOTHOIICHHSI MEXKIY TUIONIAISIMH MTOBEPXHOCTEH U 00BhEMaMHU
MOAOOHBIX TEN

6.9

N3obpakaTh u3yuyaemble (GUTypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
YEpTEKHBIX HHCTPYMEHTOB

6.10

BbmonHATh (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX
00BbEMHBIX (Uryp: BHI CBEpxy, COOKY, CHHU3Yy; CTPOUTH CEUYEHHUS TeIl
BpalCHUs

6.11

W3Bnekatb, WHTEPIPETHPOBaThL M MPeoOpa3oBbIBaTH HHGOPMALUIO O
NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTrypax, TpEeACTaBICHHYIO Ha
YEPTEKAX U PUCYHKAX

6.12

[TpumenaTy reoMmerpuueckue (GaxkThl Ui PEHICHUS CTEPEOMETPHUUECKUX
3a/1a4, MPEANOJaralolliiX HECKOJBKO IIaroB pEIIEHUs, €CIH YCIOBHS
IPUMEHEHUs 3aJ]aHbl B IBHON (hopme

6.13

OHepI/IpOBaTB IIOHATHUCM: BCKTOP B IIPOCTPAHCTBC
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BrimmomaaTe HGIZCTBH?I CJIOKCHHUA BCKTOPOB, BBIYUMTAHUA BCKTOPOB U

6.14 YMHOKCHHA BCKTOpa Ha 4YHCIIO, O6T>$ICHSITL, KakiMH CBOMCTBaMU OHH

o0JrazaroT

6.15 [TprMeHsTh MpaBuIIO NMapaJIeIENUNeaa NP CIOKEHUN BEKTOPOB

6.16

OrnepupoBaTh NOHATUSAMH: I€KaPTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAUHATBHI BEKTOPA, YIOJI MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPHI

Haxonuts cyMMy BEKTOPOB U IIPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEKIY

6.17 BEKTOpPaMH, CKaJIpHOE MPOU3BEICHUE, PACKIIAIbIBaTh BEKTOP IO JIBYyM

HEKOJUIMHEAPHBIM BEKTOpaM

6.18 3a/1aBaTh IJIOCKOCTh YPABHEHHEM B IEKAPTOBOM CHCTEME KOOPAMHAT

6.19

Pemate mpocreifiiive reoMeTpUYECKUE 3a/1aud HAa MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/a

6.20

PemraTs 3aJa4u Ha JO0Ka3aTCiIbCTBO MATECMATHYCCKUX OTHONIICHUH |
HaXOKACHHUEC TCOMCTPUYCCKUX BCIUMYUH I10 06pa3uaM WK aJIropuTMam,
IMPUMCHAA U3BECTHBIC METOABI ITPU PEIICHHUU CTAHAAPTHBIX MAaTCMATHUYCCKUX
3aga4

6.21

[IpuMeHATH NpoCTEMIIME NPOrpaMMHBIE CpPEICTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPY PEILIEHUN CTEPEOMETPUYECKHUX 33124

6.22

HpI/IBOI[I/ITB MNpUMEPbI MATCMATHYCCKUX SaKOHOMepHOCTCﬁ B IIpUpoac H
JKHM3HH, paClIO3HABATH MMPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[IpumeHATh MOJIydYEHHBIE 3HAHWSA HA NMPAKTHKE: AHAIU3UPOBATH PEallbHbIE
CUTyallUU U NPUMEHATh U3YUYEHHBIE ITIOHATHUS B IIPOLECCE IMOUCKA PELICHUS
MaTeMaTHIeCKd cHOpPMYITUPOBAHHOM TPOOIEMBI, MOACIUPOBATh PEATBHBIC

6.23 CUTyallUl Ha A3bIKEC TI'COMCTPHHU, HCCIICAOBATH IIOCTPOCHHBIC MOJICIH C

UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpEM, almapara ajareopsl,
peuars NpakTUIEeCKUE 3aa41, CBA3aHHBIE C HAXO0XKICHUEM M€OMETPUUECKUX
BEJIMYUH

IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
7

IIpoBepsieMblii 31eMeHT colep:KaHUs

['eomerpus

7.1

OcCHOBHBIE MOHATHA cTepeoMeTpuH. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHe 06 aKCHOMATUYECKOM MTOCTPOCHUU CTEPEOMETPUH: AKCHUOMBI CTEPEOMETPUHU U
CJIIEACTBHSI U3 HUX

7.2

B3aumHOe pacnosiokeHue MpsiMbIX B IIPOCTPAHCTBE: NEPECEKAIONINEC, ITapalIeIbHbIE
U CKpeluBarouecs npsmslie. [lapamienbHOCTb NpsMBIX U INIOCKOCTEN B IPOCTPAHCTBE:
[apajuleJIbHble  IPsMbIE B NPOCTPAHCTBE, MApPAJUIEIBHOCTh TPEX  NPSAMBIX,
[IapaJUIETIbHOCTh NPAMON U IUIOCKOCTH. YTJIBIC COHAIIPABIECHHBIMU CTOPOHAMHU, YIOJl
MEXIy MpsMBIMH B IIpOCTpaHCTBE. llapayuienpHOCTH IUTOCKOCTEH: NapajulebHbIE
IJIOCKOCTH, CBOMCTBA IapajlleNbHBIX IUIOCKOCTed. [IpocTeimme NnpocTpaHCTBEHHBIE
(GuUrypsl Ha INIOCKOCTH: TETpa’ip, KyO, mapajuiesenuies, HOCTPOSHUE CeUeHHUH

7.3

[lepneHuKyIIpHOCTh MNPAMONM W IUIOCKOCTH: MEPHNEHAUKYJSIPHBIE MPSMBIE B
IIPOCTPAHCTBE, MpPSMBIE NapajuieibHbIE U MEPHEHANKYJISPHBIE K IUIOCKOCTH, IPU3HAK
MEPIEHANKYISIPHOCTH MPSIMOM M IIOCKOCTH, TEOPEMa O MPSAMON MEPHEeHIAUKYISIPHON
IJIOCKOCTH. YIUIbI B IPOCTPAHCTBE: YOI MEXKAY NPSAMOU U IUIOCKOCTBIO, IBYIPAHHBIN
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yroJ, JIMHEHHBIA YroJl IByrpaHHoro yria. [lepneHaukyssp U HaKJIOHHbIE: pACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHME OT MPSAMOM 10 IUIOCKOCTH, IPOEKIMs (PUTyphl HA
II0CKOCTh. [lepneHIuKyIsIpHOCTh MJIOCKOCTEH: MPU3HAK MEPHEHIUKYISIPHOCTH ABYX
m10ckocTeil. Teopema o TpEX NMepneHIUKyYIsIpax

7.4

IlonsAiTHE MHOIOrpaHHHMKA, OCHOBHBIE OJJIEMEHTBl MHOIOIDAHHMKA, BBIIIYKIIBIE H
HEBBIITYKJIbIE MHOTOIDAaHHMKHM, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosnbHas
NpU3Ma, TPAaHU U OCHOBAHUS MPU3MBI, IPsIMasi U HAKJIOHHAs PU3MbI, O0OKOBasi M MOJTHAS
MMOBEPXHOCTh Npu3Mbl. [lapamienenuren, NpsMOYTOJIbHBIN MapajuieIenuIe] U €ro
coiicTBa. [lupaMuza: n-yronbHas nupamMmuIa, FpaHd ¥ OCHOBAaHUE MUPAMHUIIbI, OOKOBaAs
U TOJIHAsl TOBEPXHOCTh MHUpaMUbI, MPaBUIIbHAS U yCeUEHHAs MUpamMuaa. IJIEMEHTbI
npu3Mbl ¥ nupamuasl.  IIpaBuibHbIE MHOIOTpaHHUKH: IIOHATHE IPABUIBLHOIO
MHOTOIDaHHMKA, IIpaBWIbHAs IIPU3Ma M TPAaBWIbHAs NHpPaMHIa, IpaBUIIbHAs
TpeyrojibHasi MMpaMKJia U IPaBUIIbHBIA TeTpasap, KyO. [IpeacraBienne o npaBUIIbHBIX
MHOTOTpaHHHUKAaX: OKTadAp, N0AEKadIp U nKocayapyrue CedeHus NPU3Mbl U TUPAMU/IBI

7.5

CummeTpHst B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUYKH, IPSIMOM, MIOCKOCTH.
OneMeHTbl  CUMMETPUM B NHpaMHUAax, MNapajUlelieNuenax,  MpPaBUIbHBIX
MHOTOIPAHHHUKAX

7.6

Bbruncienue 351€eMEHTOB MHOIOTPaHHUKOB: pEOpa, nuaroHanu, yriel. Ilmomane
OOKOBOI TTOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIA1b OCHOBaHUH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSIMO Mpu3MbI. [101mans 60KOBOM MOBEPXHOCTH H
[IOBEPXHOCTU IMPABWIBHONW IUPAMHUABI, TEOpPEMa O IUIOLIAANA YCEUYEHHOM INHUPAMUJBI.
[Tonsitue 06 06bpéMe. OOBEM MUPaAMUIBI, TPU3MBI

7.7

[TogoOubie Tena B mpocTpanHcTBe. COOTHOIICHUS MEXIY TUIOMIAJSIMU TTOBEPXHOCTEH,
00BEMaMH TOJOOHBIX TEI

11 KUIIACC

Kon
6

HpOBepHeMblﬁ IJIEMEHT COACPKAHUSA

['eomerpus

6.1

[MunuHapuyeckas MOBEPXHOCTh, 00pa3yoIlKe IMINHIAPUYECKON MOBEPXHOCTH, OCh
[MWIMHAPUYECKOW TOBEPXHOCTH. [lWmuHAp: OCHOBaHHMS M OOKOBas MOBEPXHOCTb,
oOpasytomias U 0Ch, IIONIab OOKOBOW U MOJHON MOBEPXHOCTH

6.2

Konnueckasi moBepxHOCTh, 00pa3yrolne KOHUIECKOH MOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYeCKol moBepxHOocTH. KoHyc: OocHOBaHWE W BepIlIMHA, 00pasyromias U OcCh,
IJI0MIa s OOKOBOM W TOJHOW MOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyromue u
BBICOTA, OCHOBAaHMsI U OOKOBAsI MOBEPXHOCTh

6.3

Cdepa u map: neHrp, paguyc, AMameTp, MIOMAAL TOBEPXHOCTH cdepbl. BzanmHoe
pacnosoxeHue cepsl U IJIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IUIonaib

cepsl

6.4

I/I306pa)KCHI/Ie TCJI BpallICHUS Ha IJIOCKOCTH. Pa3BépTKa MUJIMHAPA U KOHYCa

6.5

KoMOuHamnmu ten BpaieHusi # MHOTOTpaHHUKOB. MHOTOTpaHHUK, OITMCAHHBIN OKOJIO
ctepsl, chepa, BMcaHHAsi B MHOTOTPAHHUK, FJIA TEJI0 BpaIEHUS

6.6

[Tonsitue 06 o0bEMe. OCHOBHBIE CBOWCTBa 00BEMOB Tei. Teopema 00 oOBEME
NPSAMOYTOJIBHOTO Hapajenenunena 1 cieacTBus u3 He€. O0bEM HMIMHApA, KOHYCA.
O06BEM mapa u wionaab chepsl

6.7

[TogoGubIe Tena B mpocTpaHcTBe. COOTHOIICHUSI MEXIY TUIOMIAISIMU TTOBEPXHOCTEH,
00BEMaMK MOTOOHBIX TETI

6.8

Ceuenust mwiMHApa (MapajuleIbHO W MEPHEHIUKYISIPHO OCH), CEYEHHs KOHyca
(mapajuieabHOE OCHOBAHHIO M IPOXOsIIee Yepe3 BEPUIMHY ), CeUSHMsI I1apa
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Bexktop Ha miockoctd M B mpocTpaHcTBe. CloK€HUE M BBIYMTAHHE BEKTOPOB.
6.9 YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3iioxeHue BekTopa IO TPEM HEKOMIUIAHAPHBIM
' BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3amad, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUM C BEKTOPaMHU

IIpsmoyronbHass cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopamHaTel BekToOpa.
6.10 [Ipocreiiimue 3agaun B KOOpAMHATaX. YTrod Mexay BekTopamu. CkansipHoe
IIPOU3BE/ICHNE BEKTOPOB. BbruMcieHHe yriioB MeXIy MNPSMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJI TPH PEIICHUH T€OMETPUUYECKUX 3a/1a4

ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOMN MPOI'PAMMBI CPEJJTHEI'O OBIIETO
OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
NpoBepPsIeMOro OCHOBHO# 00pa30BaTeJIbHOI NMPOrpaMMbl CpeHero 0011ero
TpeOoBaHusl o0pa3zoBaHusi

Bnanenune MerogamMmM J0Ka3aTeNbCTB, aNrOPUTMAMU pELICHUS 337a4;
yMeHue (GOpPMYJIHpPOBAaTH W OINEPHUPOBATH TOHATHSIMH: ONpeEACICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPHU3HAK, JI0Ka3aTEIbCTBO,
paBHOCWIIbHBIE (OPMYITHPOBKH; MPUMEHAITh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTHUBONOJIOXHOE YTBEP)KICHHUE, MPUBOAUTH NPUMEPHI H
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJl MaTeMAaTUYeCKOH WHIYKIUH,
NPOBOJUTH JIOKa3aTeNbHbIE PACCYKICHHUS MPH PELICHUH 33J1a4, OLIEHUBATh
1 JOTHYECKYI0  TPAaBWIBHOCTh  PACCYXKIEHHH, yMEHHE OIIepHpPOBAThH
HOHATHSMH: MHOXXECTBO, IOJMHOKECTBO, ONEpAallU HaJ MHO)KECTBAMH;
YMEHHE HCIOJTb30BaTh TEOPETUKO-MHOKECTBEHHBIN amliapar JJisl ONUCAHHUS
peanbHBIX MPOLECCOB U SBJICHUH M MPH PEIICHUH 3a/1a4, B TOM YHCIE U3
JIPYyTUX YYeOHBIX MPEIMETOB; YMEHHE OIEpUPOBATh MOHATHAMU: Tpad,
CBSI3HBINA Tpad, AepeBo, LMK, Tpad Ha IJIOCKOCTH; YMEHHE 3aJaBaTh U
OMHCHIBaTh Tpadbl pa3IMUHBIMU CIOCOOAMH; HCIIONB30BaTh Tpadbl MpHU
pelIeHUH 33124

YMeHue onepupoBaTh NOHATUAMM: HATYpPaJIbHOE YHUCIIO, LEJN0E YHUCIIO,
CTEIEHb C LIEJIbIM N0Ka3aTesleM, KOpeHb HaTypaJbHON CTENEHHU, CTENEHb C
panoHaIbHBIM NOKA3aTEJIEM, CTENEHb C JACUCTBUTEIBHBIM IOKA3aTEIIEM,
Jorapu(pM 4uclla, CHUHYC, KOCHMHYC M TaHI€HC IMPOU3BOJIBHOIO YHUCIA,
OCTaTOK IO MOJIYJIO, PAalUOHAIBHOE YHCIIO, MPPALUOHATIBHOE YHCIIO,
MHOX€ECTBA HAaTyPAJIbHBIX, LIEJIbIX, PALIUOHAIBHBIX, JEHCTBUTEIbHBIX YUCEI;
YMEHHE HCIIONb30BaTh MPU3HAKH JCTUMOCTH, HAMMEHBIIMK OOIuit
JIeTUTeNh U HauMeHblIIee o011ee KpaTHoe, anroputM EBkinnja npu pemesnun
3a/1a4; 3HAKOMCTBO C Pa3JINYHbIMU MO3UIIMOHHBIMUA CUCTEMAMU CUMCIICHUS;
YMEHHUE BBIIOJIHITH BEIYUCIECHHE 3HAYEHUH U IPeoOpa30BaHusl BbIPAXKEHUN
) €O CTeneHAMU 1 Jorapupmamu, mpeodpa3zoBaHus IPOOHO-pAMOHATIBHBIX
BBIPQ)KEHUI; yMEHHE OINEepUpPOBaTh HOHATUAMM: IIOCJIEJOBATEIBHOCTD,
apupMeTHYeCcKas Mporpeccus, reoMeTpudeckas mporpeccusi, 6€CKOHEYHO
yObIBarolasi ~ reoMeTpudeckas  IpOrpeccusi;  yMEHHE  3a/1aBaTh
II0CJIEIOBATEILHOCTH, B TOM YHUCIIE C MOMOIIBIO PEKYPPEHTHBIX (OPMYII;
YMEHHUE ONEpPUpPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIIO, CONpPSKEHHBIE
KOMILJICKCHBIE YHUCIIa, MOJIYJb U apryMEHT KOMIUIEKCHOTO 4Yucia, Gopma
3allUCH KOMIUIEKCHBIX 4HCell (FeoMeTpuuYecKas, TPUrOHOMETpHUYECcKas U
anreOpanyeckas); yYMeTb IPOU3BOJIUTH apH(MeTHUecKue IeHCTBHA C
KOMIUICKCHBIMM ~ YHMCIAaMM;  HPUBOAUTh  TNPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YHCEJI; ONEpPUpPOBaTh MOHATHAMHU: MaTpuma 2x2 um 3x3,
OIIPEJIIUTENIb MAaTPHIIbl, FEOMETPUUECKUN CMBICII ONPEIeJIUTENs
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YMeHHne onepupoBaTh MOHATHAMH: PalMOHAIbHBIE, WPPALMOHAIBHBIC,
IOKa3aTesbHble, CTENEHHbIe, JorapudMuyeckue, TPUTOHOMETPHUYECKHUE
YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHE ONIEPUPOBATH TOHATUAMM:
TOX/IECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHUE, HEPAaBEHCTBO,
CUCTEMa yPAaBHEHUH U HEPABEHCTB, pPAaBHOCHIBHOCTh YypPAaBHEHUH,
HEPaBEHCTB U CUCTEM; YMEHHUE PELIaTh yPABHEHUS, HEPABEHCTBA U CUCTEMBI
C IIOMOIIBIO PA3JIMYHBIX NPHUEMOB; pPEIIATh YpPaBHEHHs, HEPABEHCTBA U
CUCTEMBI C ITapaMEeTPOM; IIPUMEHSATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUISL pelleHHs] MaTeMaTU4YecKuX 3aJad W 3a/ad U3 pa3iHuHbIX obJacTeit
HAyKU U PEAIbHOU KU3HU

YMeHue omnepupoBaTh HOHATHAMM: (YHKIMS, YETHOCTh (YHKIIHUH,
NEePUOJUYHOCTh (YHKIUH, OTrPAHUYEHHOCTh (PYHKIHUHU, MOHOTOHHOCTH
(GyHKLIMHU, KCTpeMyM (yHKIUH, HauOojblliee M HaHMMEHBIIEEe 3HAYCHMS
(GYHKIIMM Ha MPOMEXKYTKE, HEMpepbIBHAS (YHKIIMS, aCUMITOTHI rpaduka
¢GyHKLIMU, TIepBasi U BTOpas MPOU3BOAHAS (YHKIMH, TE€OMETPUUYECKHH U
¢usnyeckuil CMbICI NPOM3BOJHON, TmepBooOpa3Has, OMNPEeIEHHBIH
UHTErpajl; yMEHHME HAXOAWUTh ACHUMITOTHI Tpaduka (QYHKUUH; yMEHHUE
BBIUHCIISATH IPOU3BOJIHBIE CYyMMBI, IPOU3BEICHUS, YACTHOTO M KOMITO3ULIUU
(GyHKLUH, HAXOIUTh ypaBHEHHE KacaTelbHOM K rpaduky QpyHKIUHN; yMEHUE
HaXOJUTh MPOU3BOAHBIE IEMEHTAPHBIX (YHKIIMIA; YMEHUE UCIOIb30BaTh
NPOM3BOJHYIO JJIsl UCCIeAOBaHUS (YHKIMHA, HAXOAWTh HAUOONBLIME U
HauMEHbIINE 3HAYeHUs (QYHKIMHA; CTPOUTh TpapuKd MHOTOUIEHOB C
UCIIOJIB30BAaHUEM alllapara MaTEMAaTHYECKOTO aHajiu3a; I[PUMEHATh
MIPOM3BOJHYIO JJI1 HaXOXKICHHSI HAWIYy4YIIEero pelieHusl B MPUKIAIHbIX, B
TOM YHCJI€ COLUAIBHO-A)KOHOMMYECKMX M (PU3NYECKUX 3a]adax; HaXOAUTh
wiomaad U 00bEMBI QUIyp C MOMOIIBI0 MHTETpaa; IPUBOJUTH IPUMEPHI
MaTeMaTHYeCKOro MOJAETHPOBAHUS C MOMOIIBI0 U depeHInaTIbHbIX
ypaBHEHUH

YMeHnue oneprupoBath NOHATUAMU: Tpaduk GyHKIMH, oOpaTHas QyHKIHS,
KOMIO3UIUsS (DYyHKIMHA, JWHEeHHas QYHKUUSA, KBaJpaTU4Has (QYHKLUS,
panyoHanbHas (yHKUUSA, cTeneHHas (YHKUUSA, TPUTOHOMETPHUYECKHE
¢yHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKUE (YHKLUH, MOKa3aTesbHas U
ngorapudmuueckas (QyHKIMHU; YMEHUE CTPOUTh TpaduKu H3yYEHHBIX
(GyHKLUH, BBITOIHATE peoOpazoBaHus rpaduKoB GyHKIMHA, HCTIOIB30BaTh
rpaduKu A1 U3y4eHHs IPOLECCOB U 3aBUCUMOCTEH, P PEeIIeHNH 3a/1a4 U3
JpyruX y4eOHbIX MPEeIMETOB M 3a7ay M3 peajbHOM JKU3HU; BBIpaKaTh
dbopMynaMu 3aBUCUMOCTH MEXKIY BEJIMYMHAMH; UCIIOJIB30BaTh CBOMCTBA U
rpaduky (GYHKUMH JJIs1 pelleHUs ypaBHEHUM, HEpaBEHCTB M 3ajjau C
napaMmerpamu; Hu3o0pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA
pelIeHN YpaBHEHUM, HEPABEHCTB M UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHKCIE Ha
IOPOLEHTHI, I0JIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJOTH, 3aa4d W3 OOJACTH YNpaBICHUS JIMYHBIMA U CEMEHHBIMU
¢buHaHCaMM); COCTAaBJISITh BBIPAKECHUS, YPABHEHMS, HEPABEHCTBA U HUX
CUCTEMBI II0 YCJIOBMIO 3aJaud, HUCCIIENOBATh IIOJYYEHHOE DELIEHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEINPOBATh
peajbHble CUTyallud Ha $S3bIKE MAaTEMAaTHUKHU; COCTaBIATH BBIPAKECHMUS,
ypaBHEHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 33J1a4M, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJENM C  HUCIOJIb30BAaHUEM  ammapata  anreOpsl,
UHTEPIPETUPOBATH MOJYUECHHBIH pe3ysbTar

YMeHue onepupoBaTh MOHATHSMHU: CpelHee apupMeTHUecKoe, MeauaHa,
HanOoJbllIee ¥ HAMMEHbINIEE 3HAUCHUS, pa3Max, JUCIIEPCHs], CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; YMEHUE H3BJIeKaTh, WHTEPIPETHPOBATH

15



nH(dOpMaIUIo, MPEACTABICHHYIO B TabMUIax, HA AUarpaMMax, rpadukax,
OTPa)KaIoIyI0 CBOMCTBA peajibHbIX MPOLIECCOB U SABJICHUM; MPEACTABIATh
uHOpMAIMI0O € TOMOIIbIO TaOMMI[ M  JuarpaMM; HCCJIEIOBaTh
CTaTHUCTUYECKUE [IaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduuecKux
METOJ/IOB U 3JICKTPOHHBIX CPEJCTB; IPaPUIECKH UCCIEA0BATh COBMECTHBIC
HAOJIOIEHUS C TIOMOIIBIO0 TUArpaMM pacCEMBaHUs M JIMHEHHON perpeccuu

YMeHue onepupoBaTh NOHATHUAMM: CIYYaWHBIM OIBIT WU CIy4alHOE
COOBITHE, BEpPOSTHOCTh CIYyYaWHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOATHOCTh C UCIOIB30BaHUEM TpapUUecKUX METOJOB; MPUMEHSTh
GOpMyJIBI CIOXKEHHS W YMHOXKEHHUS BEPOATHOCTEH, (PopMyiTy TMOJTHOM
BeposATHOCTH, Gopmyny bepHymim, komOuHaTOpHBIE (AKTHI U (POPMYIIBL;
OIICHUBATh BEPOSITHOCTH PEAThHBIX COOBITHI; YMEHHE OIEPUPOBATH
MOHATHUSAMHU:  CIIyyallHasT BEJIMYMHA, PACHPENCIICHUE BEPOSATHOCTEM,
MAaTEMaTUYECKOE OXHUAAHUE, ITUCIEPCHsT W CTaHJIAPTHOE OTKIOHECHHUE
CIy4ailHOH  BeNMMYWHBL, (YHKUUK  paclpeieNieHUuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEeIbHOTO U HOPMAJIBHOTO PaclpeaeIeHNd; YMEHUE
MCIIOJIb30BaTh CBOMCTBA U3YUYEHHBIX PACHpPENEICHUN I PELUCHUs 3a/1ad4;
3HAKOMCTBO C TIOHSTHSMU: 3aKOH OOJBIIMX YKCEJ, METOABl BRIOOPOUYHBIX
WCCJICIOBaHMIA; YMEHUE TPUBOIUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOIBIINX
YuCcel B MPUPOTHBIX U OOIIECTBEHHBIX SIBICHHUSIX; YMEHHE OMEPUPOBATH
MOHATHUSMHU: COYETAHUE, [IEPECTAHOBKA, YMCJIO COYETAHUH, YHUCIO
nepecTaHoBOK; OmHOM HBIOTOHA; yMeHWE TPUMEHSATh KOMOWHATOPHBIC
dakThl W pacCyXKOeHHUsS [UIsl PEIIeHUs 3a7ad; OICHUBATh BEPOSATHOCTH
peaTbHBIX  COOBITHI;  COCTABJISITh  BEPOSTHOCTHYIO  MOJEIb H
VHTEPIPETUPOBATH NOJIYUYEHHBIA PE3YJIHTAT

YMeHue onepupoBaTh  MOHATUSAMM: TOYKA, MpsMas, IUJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA yTia, IJIOCKUH yroJl, IBYIPaHHbBIN
yroJj, TPEXTPAaHHBIN yroJj, CKPELIUBAOIINECs IPSAMbIE, N1apalIeIbHOCTh U
MEPIEHIUKYISIPHOCTD MPSAMBIX U IIOCKOCTEH, YTOJ MEXY IPSIMBIMH, YTOJI
MEXIY IPSIMOU U IJIOCKOCTBIO, YIOJI MEXKY IJIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE MEXIY NPSAMBIMH, PACCTOSTHUE MEXIY
IUIOCKOCTSIMH; YMEHME HCIIOIb30BaTh IIPU PELICHUU 3a1a4 H3Y4YCHHBIE
(bakThl 1 TeOpeMbl IUIAHUMETPHUH; YMEHHUE OLICHUBATh pa3Mephbl 0ObEKTOB
OKPY’KaIOIIEr0 MHpA; CTPOUTH MATEMAaTUYECKHE MOJEIU C IOMOILBIO
FEOMETPUYECKUX IIOHATUM W BEJIMYMH, pPEIIaTh CBS3aHHBIE C HUMU
[IPAKTUYECKUE 3a1a4U

10

YMeHue omepupoBaTh MOHATUSAMH: IUIOIAAb (QUTYphl, 00BEM (QUTYPHI,
MHOTOTPAaHHHK, TNPAaBUJIBHBI MHOTOTPAaHHUK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, napajenenurne]l, NOpu3Ma, NOHpamMuiaa, (Urypa U TOBEPXHOCTb
BpaIlleHNs], HWIMHAP, KOHYC, Imap, cdepa, Iwomans cdepsl, IUIONaIb
MOBEPXHOCTU MNHUPAMUbI, MPHU3MBI, KOHyCa, LWIMHApA, O00BEM KyoOa,
IPSMOYTOJBHOTO TapajuleNIeNuIea, MUPaMUIbl, TPHU3MBI, IHIHHIPA,
KOHYyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUCHHMS KOHYca M LMWIMHIPA,
napajulelbHble OCH WJIM OCHOBAaHHIO, CEUYCHHE Iapa, IUIOCKOCTb,
Kacaromascs cgepbl, LWIMHApPA, KOHYyCa; YMEHHE CTPOUTh CEUYCHHUE
MHOTOTPaHHHMKA, M300pa)kaTb MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAILICHUS, UX CEUYCHHS, B TOM YHUCIIC C MOMOIIBIO AJIEKTPOHHBIX CPE/CTB;
yYMEHHE NPHMEHITH CBOMCTBA T'€OMETPHUUECKHX (UTYp, CAMOCTOATEIHLHO
(dopMyIMpOBaTH ONpeAEICHHUS U3y4aeMbIX (UTyp, BBIIBUTATh TUIIOTE3BI O
CBOMCTBAaX M MpPU3HAKaX T'€OMETPUYECKHX (Uryp, OOOCHOBHIBATH WU
OlpoBepraTh MUX; YMEHHE MPOBOIUTH Kiaccupukauuio Quryp 1o
pa3NUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOJUMBIC JONOJIHUTEIbHBIC
MIOCTPOCHHUS
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11

YMeHue onepupoBaTb IMOHATHSIMH: JBUXKEHHE B  IPOCTPAHCTBE,
NapaJuleJIbHbId NIEPEHOC, CUMMETPUS Ha IUIOCKOCTH U B IPOCTPAHCTBE,
HOBOPOT, MpeoOpa3oBaHHe NOA00UsA, TMOAOOHBIE (QUIYPHI; YMEHHE
pacrio3HaBaTh paBHble M MMOJOOHBIE (UIYphl, B TOM YHUCIE B NPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIIOJIb30BaTh T€OMETPUUYECKNUE OTHOLIEHUS MIPU
pELIEHUU 3a]a4; HAXOAUTb I'€OMETPUUYECKHE BEIMYMHBI (UIMHA, YTOJI,
IUIOIIA]Ib, 00BbEM) NIPU PELICHUHU 3a/1a4 U3 IPYTUX yU4eOHbIX [IPEIMETOB U U3
peasbHOM KU3HU; YMEHHUE BBIUUCIIATH F€OMETPUUECKHE BETMYUHBI (JUIMHA,
yroj, Ijouaas, 00bEM, IJIOLIAb IOBEPXHOCTH), UCIIONIb3Ysl NU3yUYCHHBIE
GopMysbl M METONBl, B TOM YHCIIE: IUIOUIAJb MOBEPXHOCTH HHPaMHUIIbI,
HPU3MBI, KOHYCa, HWINHAPA, IIIo1aab chepbl; 00bEM KyOa, IpSIMOYT0JIbHOTO
napajuiesienunea, MupaMuibl, IPU3Mbl, LIWIMHIPA, KOHYyCA, 11apa; YMEHUE
HAaXO0JIUTh OTHOIIEHHE 00BbEMOB 10I00HBIX QUTYp

12

VYmMmenne OIICPHUPOBATH IMOHATHUAMU: NPAMOYI'OJIbHAaA CUCTEMa KOOpJAWHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOU3BEJICHUE BEKTOpPAa HAa YHCIO, pPa3joKEeHHEe BeKTopa o Oasucy,
CKaJISIPHOE MPOU3BEJCHUE, BEKTOPHOE IMPOU3BEJCHHUE, Yrol MEXIy
BCKTOpaMH; YMECHHUEC UCITIOJIb30BaTh BeKTOpHBIfI u KOOp}IHHaTHBIﬁ METOI AJIsA
pelIeHNsI TEOMETPUIECKUX 3a]1a4 U 3a/1a4 IPYTUX YUeOHbBIX PEIMETOB

13

YMeHue BHIOUPATh MOAXOSIIMI METO ISl PELICHUs 3aau; TIOHUMaHHUe
3HAYUMOCTH MAaTEeMaTHKH B M3yUYEHUU TNPUPOJHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHHUW; yMEHUE pACIIO3HABaTh IIPOSBICHUE 3aKOHOB
MaTE€MaTHKU B UCKYCCTBE, YMEHHUE MPUBOJUTH IPUMEPHI MaTEMAaTHYECKHUX
OTKPBITUHA POCCUMCKON M MUPOBOM MAaT€MaTUYECKOW HAYKH

INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBIX HA EI'D 11O

MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yriciia v BBIYUCIICHUS
1.1 Hatypasibhble u nenble uncia. [Ipu3Haky AeMMOoCTy HEIbIX YHCell
12 Pannonaneupie uncia. OOBIKHOBEHHbIE U JECATHYHBIE JpOOH, MPOIEHTHI,
) 0OECKOHEUHBIE TIEPHOTMUECKUE IPOOH
13 Apudmernueckuit KOpCHE HaTypajbHOH cremeHu. [leiicTBus ¢ apudmeTuyeckuMu
KOpHSIMU HaTypaJIbHOW CTENEHU
1.4 Crenenb ¢ nensiM nokazarenaeM. CTeneHb ¢ pallMOHaJbHBIM Moka3areneM. CBOMCTBa
CTENEHU
15 CuHyc, KOCHMHYC M TaHITE€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC, AapKKOCHHYC,
ApPKTaHI'€HC YHUCIOBOT0 apryMeHTa
1.6 Jlorapudwm yncina. JlecaTuyHble M HATYpaJIbHbIC JOraprudMbI
JlelicTBUTENbHBIE YKCIa. Apu(MeTHUIECKUE ONepalnu ¢ AeHCTBUTEIbHBIMU YHCIIAMHU.
1.7 [IpuOnmxE€HHbBIE BBIUMCIICHUS, IPAaBUJIa OKPYTJICHHUS, IPUKHUIKA U OLIEHKa pe3yJbTaTa
BBIYMCIICHUI
1.8 [IpeoOpa3oBaHue BoIpaKEHUN
1.9 KommiekcHble yncia
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [enble U 1poOHO-pAIIMOHAIBHBIC YPaBHEHHUS
2.2 HppanuoHalbHbIEC YpaBHEHUS
23 TpuroHomeTpuyeckue ypaBHEHHUs
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24

[TokazaresabHble U JIOrapu(pMUUECKHE YPABHEHHUS

2.5 Ilenbie 1 poOHO-palMOHATEHEIE HEPABEHCTBRA
2.6 HppannoHajibHbIE HEPABEHCTBA
2.7 ITokazaTenpHbIC U JOorapuMUUECKIE HEPABCHCTBA
2.8 TpuroHomeTpruieckre HEpaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeeIuTeab MaTPUIIbI
3 ODYHKIMH U TpaduKu
31 Oyukuus, cnocoObl 3amanus (ynkuuu. ['padux dyskumu. B3aumHo oOpartHbIe
¢yskumu. Yétneie u HeuétHple GyHkumu. [leproauueckue GpyHKImm
OO6nacte ompeneneHUss W MHOXKECTBO 3HaueHuM ¢yHkuuu. Hymm QyHKum.
39 [IpoMexyTki  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIIHUH.
MakcuMymMbl 1 MUHUMYMbI (QyHKIuU. Haubonbllee ¥ HauMeHblee 3HaYCHHUE
(YHKIIUU HAa IPOMEKYTKE
33 CrenenHas QyHKIHUS ¢ HATypaJbHBIM U IENBIM TMOKa3aTeneM. E€ cBoiicTBa u rpaduk.
CBolicTBa M rpaduK KOpHS n-0l CTENIEHU
34 Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U IPaQUKU
3.5 [lokazarenbHast u Jorapudmuyeckas GyHKINU, X CBOMCTBA U IpaduKu
36 Touku paspeiBa. AcumnToThl rpadukoB pyHkuuid. CBoiicTBa QyHKINH, HEMTPEPHIBHBIX
Ha OTpE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMS II0CIIEA0BATEILHOCTEN
3.8 Apudmernueckas 1 reoMmeTpuueckas nporpeccui. Popmyia CI0XKHBIX MPOLIEHTOB
4 Hayayia MaTemMaTHueCcKOro aHaamsa
4.1 [IpousBonnas ¢ynkuuu. [Ipon3BoaHbIe IeMEHTAPHBIX QYHKIMUN
[IpumeHeHne TMPOM3BOAHOM K UCCIEAOBAaHHIO (YHKIMHA HAa MOHOTOHHOCTh H
4.2 skcTpeMyMbl. Haxoxknenne HauOoNbIIero W HAMMEHBIIETO 3HaueHus (YHKIMH Ha
OTpE3Ke
4.3 [lepBooOpasnasi. MHTerpan
5 MHOK€eCTBa U JIOTHKA
5.1 MHo’ecTBO, onepaliu Hajl MHOKecTBaMu. JluarpamMmebl Ditiepa — BenHa
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTATUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 Durypsl Ha MIOCKOCTH
7.2 [Ipsimble ¥ IIOCKOCTH B MPOCTPAHCTBE
7.3 MHOTrorpaHHUKH
7.4 Tena u TOBEpXHOCTH BpaICHUS
7.5 KoopauHatsl v BEKTOpBI
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