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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTrO Kypca «l'eomerpusi» 0a30Boro ypoBHs s oOydaromuxcs 10 —11
KjaccoB paspaborana Ha ocHoBe @enepanbHOrO TOCYJapCTBEHHOI'O 00pa3oBaTENFHOTO CTaHIapTa
cpemHero oOmiero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TPESOOBAaHWH, MPEABIBISEMBIX K
MaTeMaTHYECKOMY OOpa30BaHMIO, W TPATUIMI POCCHICKOrO 00pa3oBaHus. Peanusanus mTporpamMmbl
oOecrevrnBaeT OBJIQJCHUE KIFOUEBBIMH KOMITCTEHITMSIMH, COCTABJISIOIIMMU OCHOBY JJISi CAMOPa3BUTHUS U
HENPEPBHIBHOTO 00pa30BaHUs, IEJIOCTHOCTh OOIICKYJIbTYPHOTO, JHUYHOCTHOTO U II03HABATEIBHOIO
pa3BUTHUS IMYHOCTH O0YYAFOIIUXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxkHOCTh yueOHOr0 Kypca reOMETpHM Ha YPOBHE CpelHero oOIiero oopa3oBaHus 00yCIIOBJICHA
MPaKTUYECKOW 3HAYMMOCTBIO METAlPEeIMETHBIX U IMPEIMETHBIX PE3yNbTaTOB OOyUeHHS T'€OMETPHU B
HamnpaBJICHUH  JIMYHOCTHOTO  pa3BuUTHs  oOydwaromuxcsi,  (opmupoBaHus  (QyHKIMOHAIBHOM
MaTeMaTHYeCKOH TPaMOTHOCTH, W3Y4YCHHUS APYTHX YYEeOHBIX AMCUUIUIMH. Pa3BuUTHE Yy OOyYaroUIuXcCs
NPaBUIBHBIX TIPEACTABICHUH O CYIIHOCTH M MPOMCXOXKICHHH TE€OMETPUUYECKUX aOCTpaKIHi,
COOTHOULIEHUM PEAIBLHOTO U MJIEAIBHOI0, XapaKTepe OTPAXKEHUS MATEMATHUYECKON HAyKOH SIBIIEHUH H
MPOLIECCOB  pEalbHOTO MHpPA, MeECTe TEeOMETpUM B CHCTeME€ HAayK M pOJM MaTeMaTH4YeCKOTo
MOJICIUPOBaHMSl B HAYYHOM TIO3HAHMM W B IMPAKTUKE CHOCOOCTBYeT (POPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUS YUAIIUXCS, @ TAKKE Ka4eCTB MBIIUICHHUS, HEOOXOAMMBIX JJISl aIaliTallii B COBPEMEHHOM
o0recTBe.

I'eomeTpust sSBISETCSI OAHUM M3 0A30BBIX MPEJAMETOB Ha YPOBHE CPEAHEro o0mero oopa3oBaHuUs,
TaK Kak 00ecIleurnBaeT BOZMOKHOCTh U3YUYCHUS KaK JUCHUILUTMH €CTECTBEHHO-HAYYHOW HATPaBICHHOCTH,
TaK U TyMaHUTAPHOM.

Jlornyeckoe MbIIUIEHUE, (OPMHPYEMOE TNPH H3YyUYCHHH OOYYAIONIMMHUCS TOHSITUHHBIX OCHOB
T€OMETPHUU U TIOCTPOCHHH IIETIOUKH JOTMUECKUX YTBEPXKJIEHUI B X0JI€ pEIIeHUsI TEOMETPUUYECKUX 3ajad,
yMEHHE BBIJIBUTATh U OMPOBEpPraTh T'MIIOTE3Bl HETOCPEACTBEHHO HCIOJIB3YIOTCS MPU pPELIeHHH 3ajad
€CTEeCTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHe OpHEeHTHPOBAThCS B IMPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX 0OJACTIX
JesITeIbHOCTH YenoBeka. OpueHTalus 4eIoBeKka BO BpEMEHH U MPOCTPAHCTBE — HEOOXOANMOE yCIIOBHE
€ro COLHUAJbHOTrO ObITHS, (OopMa OTPAKEHHUs] OKPYXKAIOLIETO MHPA, YCIOBUE YCHEIIHOTO MO3HAHUS U
AaKTUBHOTO MpeoOpa3oBaHusl JedcTBUTENbHOCTH. OnepupoBaHHE NPOCTPAHCTBEHHBIMH 0OO0pa3zamMu
00BbeIUHSIET pa3Hble BUAbI YU€OHOU U TPYIOBOH AEATEIBHOCTH, SIBJISETCS OJHUM M3 NMPO(ECCHOHATBHO
BA)XHBIX KAauecTB, MOSTOMY akTyalbHa 3aaada (OPMHUPOBAaHUS Yy OOYHaIOLIMXCS MPOCTPAHCTBEHHOTO
MBILICHUS KaK Pa3sHOBUAHOCTH OOPa3HOTO MBIIUICHUS] — CYLIECTBEHHOTO KOMIIOHEHTa B IOJATOTOBKE K
MIPAKTUYECKON JEATETBHOCTH 110 MHOTMIM HAIIPABIICHUSIM.

Lenb ocBoeHust mporpammbl yueOHOro kypca «l'eomeTpusi» Ha 0a30BOM ypOBHE OOyUEHHS —
o0mieo0pa3oBaTeiabHOe M OOLIEKYJIBTYPHOE pa3BUTHE OOydaromuxcs yepe3 oOecredeHrue BO3MOKHOCTH
NpUOOPETEHHS U HCIIOJIB30BAHMUS CUCTEMATHYECKUX T€OMETPHUUECKUX 3HAaHUN U JEHCTBU, crienn(pUIHBIX
TeOMETPHH, BO3MOXKHOCTH YCIICIIHOTO MPOAOJDKEHUSI 00pa30BaHus 10 CIIELHAIbHOCTSIM, HE CBSI3aHHBIM C
MPUKJIAJHBIM HCIIOIb30BAHUEM T€OMETPHH.

[Iporpamma mo reomeTpur Ha 0a30BOM YpOBHE MpeJHAa3HA4YECHA Al OOYYaIOLIMXCSl CpEeIHEH
IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYyIHEHUH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS.
Takum oOpazom, oOyuatomuecst Ha 6a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MaTeMaTHYECKHE YMEHUS,
CBSI3aHHBIE CO clleU(UKOI reoMeTpru U HeOOXOAUMBIE AJIS KU3HU B COBpeMEHHOM oOmecTte. Kpome
3TOT0, OHH UMEIOT BO3MOKHOCTb M3YUUTh F€OMETPHIO OoJiee TiIyOOKO, €ciM B AalbHEUIIEM BO3SHHUKHET
HEOOXOIUMOCTH B TEOMETPUUECKUX 3HAHHUAX B MPOPECCHOHANBHON AEATENFHOCTH.



JlocTkeHre 1ear OCBOSHHS TPOTPaMMBl 00ECIIEUnBAeTCsl PEIICHUEM COOTBETCTBYIOIIUX 3ajad.
[TpuoputeTHEIME 3aauaMi OCBOeHHUsSI Kypca «[eomeTpum» Ha 06azoBoM ypoBHe B 10—11 kmaccax
SIBJISTFOTCSI:

e (¢dopMupOBaHUE TPEACTABICHUS O TEOMETPUH KaK YacTH MUPOBOW KYJIBTYPHI M OCO3HAHHE €&

B3aMMOCBSI3U C OKPYKAOITIM MHAPOM;

e (opMUpPOBaHUE MPEJCTABICHUS O MHOTOTPAHHUKAX W TeJaX BPAILICHHS KaK O BaKHCHIIIMX
MaTEeMaTHYeCKUX MOJENAX, MO3BOJSIONINX ONKCHIBATh W W3y4aTh pa3HbBIC SBICHUS
OKPY’KarOIIEro MHUpa;

e (opMUpOBaHUE YMEHHUS pACIIO3HABAaTh Ha YEPTEkKaxX, MOJACIIX WU B pPCATBHOM MUPE
MHOTOTPAHHUKH U TeJa BPaIICHUS;

e OBJAJCHHC METOJAaMHU PEIICHHS 3a7ad Ha IMOCTPOCHHS Ha M300PaKCHHUSIX MPOCTPAHCTBEHHBIX
$uryp;

e (dopMUpOBaHHE yYMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O MHOTOTPaHHUKAX M Tellax
BpAIllEHUs] M UX OCHOBHBIMH CBOHCTBAMHU;

e OBJAJCHHC AQJITOPUTMaMHU pPEIICHUS OCHOBHBIX THIIOB 3a1ad; (OPMHUPOBAHHE YMEHUS
MIPOBOJIUTH HECIIOXKHBIC JOKa3aTeIbHBIE PACCYXICHUS B XOJI€ PEIICHHS CTEPEOMETPHUECKUX
3a/1a4 1 337249 C MPaKTHIECKUM COJIEPIKaHUEM;

® DPa3BUTHE WHTCIUICKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTEH OOYy4aroIMxcs, MO3HABaTEIbHOU
aKTUBHOCTH, UCCIICIOBATCILCKUX YMEHUM, KpUTHYHOCTH MBIIILICHUS,

e ¢opMmupoBanue (YHKIIMOHAIBHON TPaMOTHOCTH, PENEBAaHTHOH TEOMETPHUHU: yMEHHE
pacro3HaBaTh NPOSBICHUS T'€OMETPUYECCKHX IIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
PCAIbHBIX KU3HECHHBIX CUTYAIUAX U MPH U3yYCHUH JAPYTUX YUCOHBIX MPEIMETOB, IPOSBICHHUS
3aBHCUMOCTEH M 3aKOHOMEpPHOCTEH, (hOpMYJUpPOBaTh MX Ha S3bIKE TCOMETPHU U CO3JaBaTh
TCOMETPUYCCKUE MOJECIHM, NMPUMEHATh OCBOCHHBI T€OMETPHUYCSCKUH ammapar i PeLICHHs
MPAKTUKO-OPUCHTHPOBAHHBIX  3a/a4, HWHTCPIPETUPOBATH U  OIECHUBATh  IOJYYCHHBIC
pe3yIbTaTHL

OTIMYUTETLHOW 0COOCHHOCTBIO MPOrPAMMBI SIBJIIETCS BKJIFOUCHUE B KypC CTEPEOMETPHH B HaYajie
€ro M3y4yeHWs 3ajJay, pellacMbIX Ha YPOBHE WHTYUTHUBHOTO IO3HAHMS, M OMNPEIACIEHHBIM 00pa3oM
OpraHu30BaHHas padoTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOIO M MPOCTPAHCTBEHHOIO
MBIIUICHHUS, CTUMYJIMPYET IPOTEKAaHWE HWHTYUTHBHBIX IIPOIIECCOB, MOTHUBUPYET K JaJIbHEHIIEMY
M3YYCHHIO TIPEIMETA.

[IpennoureHue oTAAETCS HAMISAIHO-KOHCTPYKTUBHOMY METOY OOYYCHHS, TO €CTh TEOPETHUCCKUE
3HaHWA WMEIOT B CBOEH OCHOBE UYyBCTBEHHOCTH IPEAMETHO-TIPAKTHYECKOH nesTenpHOCTH. Pazutne
MIPOCTPAHCTBEHHBIX TPEICTABICHUN Y YUaIUXCS B Kypce CTEPEOMETPHUU MPOBOIUTCS 3a CUET pelIeHUs
3ala4 Ha CO3/lJaHMe TPOCTPAHCTBEHHBIX O0Opa30B M 3aJad Ha OINEPHPOBAHHE IPOCTPAHCTBEHHBIMU
obpazamu. Co3ganue oOpasa MPOBOAMTCA C OMOPOM Ha HArISAJAHOCTh, a ONEPUPOBaHHME O0pa3oM — B
YCIIOBUSIX OTBIICYCHHUS OT HATJISAHOCTH, MBICTICHHOTO H3MEHEHHUS €TI0 UCXOTHOTO COJICPIKaHUSI.

OcHoBHBIE coaepxaTenbHble TUHUU Kypea «I'eomerpum» B 10—11 kmaccax: «MHOrorpaHHUKW,
«[IpssMble ¥ TUIOCKOCTH B TIPOCTpaHCTBe», «Tena BpamieHus», «BeKTOpbl W KOOpAWUHATHI B
pocTpaHCcTBeY. DOpMHUpPOBaHKE JIOTHYECKUX YMEHUN paclpeieiseTcs He TOJBKO MO COAepKaTeIbHBIM
JIUHUSIM, HO U TI0 TOAaM 00ydYeHUs Ha ypPOBHE CPEIHEro o0IIero 00pa3oBaHus.

Copnepxanre 00pa30BaHUs, COOTBETCTBYIOIEE IMPEAMETHBIM pe3yibTaTaM OCBOSHHS paboueit
MPOrpaMMBbl, PACHpPEEIEHHBIM 10 TOJaM OOYYeHHUs, CTPYKTYpPUPOBaHO TakKuM 00pa3oM, 4YTOOBI
OBJIAJICHHE TEOMETPUYCCKHMHU TMOHSATHSIMH M HABBIKAMH OCYIIECTBISUIOCH IOCIEAOBATENbHO U
MOCTYNATEIbHO, ¢ COONIOACHUEM IPHUHIIUIA MMPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHWS BKIIIOYAINCH B
00IIyI0 CHUCTEMY TeOMETPHUYECKUX IPEICTABICHUN OOYyYaroIIUXCsl, paclIupsisi U yrayousas e€, oopasys
MPOYHBIE MHO)KECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha uzyuenue reomerpun orBoauTcs 2 yaca B Henento B 10 kinacce u 1 yac B Hegenmo B 11 kiacce,
BCEro 3a JiBa rojia ooy4enus - 102 yueOHBIX vaca.



COJAEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHSTHA cTepeoMeTpuHu. Touka, mpsMas, MIOCKOCTh, MpocTpaHcTBO. lloHsTHE 00
AKCUOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX.

B3anMHOe pacnosnoxeHue MpsMBIX B IMPOCTPAHCTBE: IIEPECEKAIOINUECS, IapajuleibHble U
cKpeluBaromuecs npsMele. IlapamienbHOCTs NPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: IMApajlIeIbHBIE
MpsIMBIE B TIPOCTPAHCTBE; MAapAJIEIBLHOCTD TPEX MPAMBIX; HapaIeNbHOCTh MPSMON U INIOCKOCTH. YTIIHI C
COHAIPABJICHHBIMU CTOPOHAMU; YTOJI MEXIy IPSIMBIMUA B IIPOCTpaHCTBE. IlapaiieslbHOCTD MIOCKOCTEH:
napajuleNbHble IUIOCKOCTH; CBOMCTBA IapajIeNIbHBIX IUIOCKOCTeH. IIpocreimme mpocTpaHCTBEHHBIE
(Gurypsl Ha INIOCKOCTH: TETPA’ap, KyO, Napajuienenumnesl; IoCTPOSHUE CEUCHUH.

IlepneHauKyJIApHOCTh HMPSIMOM M IUIOCKOCTH: IEPIEHAUKYJSPHBIE IPsSMbIE B IIPOCTPAHCTBE,
IIPsIMBbIE NIAPAJUIECNIBHBIE U MEPIEHIUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK NEPIEHAUKYJISIPHOCTH NPSIMON H
IUIOCKOCTH, T€OpeMa O NPSAMOW NMEPHEHIUKYJISAPHONW IIIOCKOCTH. YIUIBI B MPOCTPAHCTBE: YroJl MEXAY
MOpsIMOM M IUIOCKOCTBIO; JABYIPAHHBIA yroJ, JIMHEHWHBIM yroin AByrpaHHoro yria. llepneHaukymsp u
HaKJIOHHBIE: PAacCTOSHUE OT TOYKH IO IJIOCKOCTH, PACCTOSHHE OT MPSMOM 1O IUIOCKOCTH, HMPOEKIUSA
¢urypsl Ha IUIOCKOCTH. llepHeHOUKYISPHOCTh MJIOCKOCTEH: NPHU3HAK MEPIEHAMKYISIPHOCTH IBYX
mwiockocter. TeopeMa o TpEX MEpHIEHAUKYJIIApax.

MHororpaHHuK#n

IloHATHE MHOTOTpPAaHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHWKA, BBINYKJIBIE W HEBBITYKIIBIE
MHOTOTPaHHUKH; pa3BEpTKa MHOTOrpaHHUKa. [Ipu3Ma: N-yronbHas mpusMa; TpaHd U OCHOBAaHUS IPU3MBI;
npsMasi M HaKJIOHHAas NpPU3MbL; OOKOBasg M IOJHAs IOBEpXHOCTh mnpu3Mbl. [lapamnenenunern,
MPSIMOYTOJIBHBIA Mapajulelenunes; U ero coiictBa. [lupamMmpa: N-yroiapHass nHMpamuna, TpaHW U
OCHOBaHHUE NMUPaMU/Ibl; OOKOBAsI U MOJIHAS IOBEPXHOCTh MUPAMUbI; IPaBUIIbHASA M yCEUEHHAS MPaMUa.
OneMEeHTHI IPU3MBI M TUpaMusl. [IpaBuiIbHBIE MHOTOIPAaHHUKH: TIOHATHE MPAaBUIBHOTO MHOTOIPaHHUKA,;
MpaBWJIbHAs TPU3Ma W NpaBHIbHAs NHpPaMHUAa; MPAaBHIbHAs TPEYrojbHAas NHUpaMHUAa W IPaBUIbHBIN
TeTpa’ap; kyo. IlpeacraBieHne o NpaBUIBHBIX MHOTOIPaHHUKAX: OKTAadAp, NOJACKA’ap M HKOCAdID.
CeueHust IPU3MBI U TUPAMUIBI.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCHUTENBHO TOYKH, MPAMOM, MIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B IUpaMUIaX, apauIeIeNnIeAax, IPaBIIBHBIX MHOTOIPaHHUKAX.

BorunciieHne 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHand, yriasl. Ilnomans ©OoxoBoit
MOBEPXHOCTH M MOJHON TMOBEPXHOCTH NPSAMON NPHU3MBI, IUIOLIaJb OCHOBAaHHMH, TeopeMa O OOKOBOH
MOBEPXHOCTH TpAMOil Tpu3Mbl. I[lmomaas OOKOBOW TMOBEPXHOCTH U TMOBEPXHOCTH MPAaBUIBHOMN
MUpaMUJIBI, TEOpeMa O TUIoNaau yced€HHOW mnupamuibl. [loHsTHe 00 00BEMe. OOBEM NHUpaMHIEL,
MIPU3MBL.

[Momo6HbIe Tena B mpoctpaHcTBe. COOTHOIICHUSI MEX/Y IJIOMIAISIMUA TIOBEPXHOCTEH, 00bEMamMu
MOJOOHBIX TEI.

11 KJIACC

Tesa Bpanenus

Huwnmmaapuueckass — TOBEPXHOCTb,  00pa3yloliue  IWIMHAPHYECKOH  MOBEPXHOCTH,  OCh
LHWIAHIAPUYCCKON MOBEPXHOCTH. IIMIIMHAD: OCHOBaHUS W OOKOBas MOBEPXHOCTh, 00pa3yrolias U OCh;
TUTOIIATh OOKOBOW M TMOJTHOM MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yoIre KOHMIECKON TTOBEPXHOCTH, OCh W BEPIITMHA KOHHYCECKOH
nmoBepxHocTH. KOHycC: OCHOBaHHME W BeplIMHA, 00pa3yromas M OCh;, ILIOIa[b OOKOBOW W ITOJHOMN
MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolie U BBICOTA; OCHOBAHHS U OOKOBAs TIOBEPXHOCTD.



Cdepa u mwap: neHtp, paguyc, AMaMeTp; IIoLaas MOBepXHOCTH cepbl. B3anMHoe pacnonoxeHune
cdepsl U MII0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; MIOoMmanb chepsl.

N300paxkeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BEépTka HUIMHIPA U KOHYCA.

KomOuHanmu Ten BpamleHHWss ¥ MHOTOIPaHHUKOB. MHOTOTPaHHUK, OMUCAHHBIH OKOJO Cgepsl;
cdepa, BIMcaHHasi B MHOTOIPaHHUK, WJIH TEJIO BPAILCHUSI.

[Tonsite 06 o0béMe. OcHOBHBIE cBOMCTBa 00BEMOB Tenl. Teopema 00 00BEME MPSIMOYTOJIILHOTO
napaienenumnena u cineactus u3 He€. O0bEM nunuHapa, konyca. O0bEM mapa u Iomans cepsl.

[MonoGueie Tena B mpocTpaHcTBe. COOTHOMICHUS] MEXAY IUIOMIAASIMU MOBEPXHOCTEH, 00bEMaMu
MMOJOOHBIX TEIL.

Ceuenust munuHIpa (MapajulebHO U MEPHIEHIUKYJSIPHO OCH), CEUeHMs KOHyca (TapajulenbHoe
OCHOBAHHIO 1 MPOXOJISIIIEe Yepe3 BepIINHY), CEUeHHs [Iapa.

BeKTOpbI H KOOPANHATHI B TPOCTPAHCTBE

Bekrop Ha miockoctd W B mpocTpaHcTBe. CIOXEHHWE W BBIYUTAHHUE BEKTOPOB. YMHOXKEHHUE
BEKTOpa Ha uHcho. Pa3noxkeHne BekTopa 1O TpEM HEKOMIUIAaHApHBIM BekTopaMm. [IpaBuio
napamienenurena. PemieHne 3ajad, CBS3aHHBIX C HPUMEHEHHEM TMpaBHJ JAEHCTBUH C BEKTOpPaMHU.
[IpsmoyronpHas cuctema KoopAauHat B mpoctpaHcTBe. Koopaunatel BekTopa. IIpocteiimme 3amaun B
KoopauHaTax. YToj Mexay Bekropamu. CKaJsipHOE TIPOU3BEICHUE BEKTOPOB. BhIUnciieHE YyTIIoB MEXIy
NPSMBIMHU | TUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM METO/ NIPU PEIIEHNH TeOMETPUIECKUX 3a1ad.



IINTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

JIudHOCTHBIE — pe3yJbTaThl OCBOCHHSI IMPOTpaMMbI  ydeOHOro mpeamera «MaremaThkay
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOW TO3HMIMK OOYYAOIIErocsi Kak aKTUBHOTO W OTBETCTBEHHOTO
YJicHA POCCHUICKOrO OOINECTBa, MPEACTABICHHEM O MAaTEMAaTHYECKUX OCHOBaxX (HYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBICHHUIA, MPOIEIYP IPaxkTaHCKOTO 00IecTBa (BBIOOPHI, OMPOCH U IIp.), YMCHUEM
B3aMMO/ICHCTBOBATh C CONMAIBHBIMU MHCTUTYTaMH B COOTBETCTBHH C MX (DYHKIIMSIMH U Ha3HAYCHUEM.

IIarpuoTHyeckoe BOCIUTAHHE:

c(OPMHUPOBAHHOCTBIO POCCUICKON TPAXKJAHCKON HWIESHTHYHOCTH, YBAXKCHHS K MPOIUIOMY U
HACTOAIIEMY POCCHHCKOM MaTeMaTUKH, UEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHUSIM POCCUHCKHUX
MaTeMaTUKOB U POCCUICKOM MATEMAaTUYECKOM IIKOJIbI, K MCIOJb30BAHUIO 3TUX AOCTHKEHUH B IPYTHX
HayKax, TEXHOJIOTHX, cepax SKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapojaa; chOpMHPOBaHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, STUYECKOr0 MOBEIECHHUA, CBSI3aHHOIO C MNPAKTUYECKUM NPUMEHEHHEM IOCTHKEHUH HAyKU U
JIESTENIbHOCTRI0 YIEHOT0; OCO3HAHNEM JIMYHOTO BKJIA/Ia B IOCTPOSHUE YCTOHYHBOTO OYyIIEero.

IcTeTHYECKOE BOCIIMTAHNE:

ACTETUYECKUM OTHOLUEHUEM K MHpPY, BKIIOUYAs SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, peIIeHUH, pacCyXIeHUI; BOCIPHUAIMYHUBOCTEI0 K MaTeMaTHYECKHM acleKTaM
Pa3IUYHBIX BUAOB HCKYCCTBA.

dusnveckoe BOCIUTAHHE:

c(hOpMHPOBaHHOCTHIO YMEHUS MPUMEHSTh MaTeMaTH4eCKHe 3HAHUS B MHTEpPEcax 3J0pPOBOTO U
Oe3omacHOro 00pasza XU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/J0POBBIO (30pPOBOE NHUTAHUE,
cOaaHCUPOBAHHBIN PEXUM 3aHSATHA W OT/ABIXA, peryispHas (Qu3ndeckas aKTUBHOCTB); (PU3UIECKOTO
COBEPILEHCTBOBAHMUS, [P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN NESITEIbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTHIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJOOWS; MHTEPECOM K PA3IWYHBIM cdepam
po(heCCHOHANBHON [IEATETFHOCTH, CBA3aHHBIM C MAaTEeMaTHKOW M €€ TMPIIOKEHUSIMH, YMEHUEM
COBepIIaTh OCO3HAHHBIA BHIOOp Oyaymiel mpodeccHr W pealn30BBIBATH COOCTBEHHBIE >XHU3HEHHBIE
TUTAHBI; TOTOBHOCTBIO M CIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
MPOTSKEHUH BCEW KU3HU; TOTOBHOCTHIO K AKTMBHOMY YYacTHIO B PEIIEHUWM MPAKTUYECKHX 3aaad
MaTeMaTUYECKOW HaPaBIEHHOCTH.

IKoJI0OrHYECKOEe BOCTIMTAHUE:

c(hOpMUPOBAHHOCTBIO ~ JKOJIOTHUYECKON  KYJIBTYPHI, TOHHMAaHHWEM BIMSHHUS  COIHAILHO-
9KOHOMHYECKUX TPOIIECCOB HA COCTOSHHUE TPUPOTHON M COLHMATLHON Cpeibl, OCO3HAHUEM TII00aThHOTO
xXapakTepa 3KOJOTHYEeCKHX Npo0JieM; OpHUEHTAlMEH Ha NPUMEHEHHE MaTeMaTHYeCKMX 3HaHUH IS
pelleHus 3a1a4d B 00JIaCTH OKPYIKAIOIICH Cpe/bl, IJIAaHUPOBAHUS MOCTYIIKOB U OLEHKHA MX BO3MOXKHBIX
MOCJIEJICTBUM JIJI1 OKPY>KAIOIEeH cpeibl.

I{eHHOCTH HAYYHOTO MO3HAHUSA:

c(hopMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HAayKd M OOIIECTBEHHOW NPAKTHUKH, TMOHMMAHHEM MAaTEMaTHYECKON HAyKH Kak Cepbl YeTOBEUECKOM
JIESITENIbHOCTH, 3TAllOB €€ Pa3BUTUSA U 3HAYUMOCTH JJISl Pa3BUTHUS LIMBUJIN3ALMHU; OBJIAJIEHUEM SI3bIKOM
MaTeMaTUKH M MaTeMaTHYeCKOW KyJIbTYpOd KaKk CpEeJACTBOM TMO3HAHUS MHpA; TOTOBHOCTHIO
OCYIIIECTBJISATh MPOEKTHYIO ¥ UCCIIEA0BATEIBCKYIO AEATEILHOCTh HHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI



MCTaHpeHMCTHHe pE3yJabTaThl OCBOCHHA MNPOTpaMMbI yqe6Hor 0 mIpeameTa «Marematuka»
XAPAKTCPU3YIOTCA OBJIAACHHUCM YHHUBCPCAJIbHBIMHU RO3HABAME/IbHbIMU deﬁcmewmu, YHUBEPCANTbHbIMU
KOMMYHRUKAMUBHbIMU Oeﬁcmeuﬂmu, YHUBEPCANTbHbIMU peSYIAMUBHbIMU oeticmeusimMu.

1)

Yuueepcanvnvle nosnasamenwvhvle Oeticmeus, obecneuugarom @opmuposanue 6a306bix

KOZHUMUBHBIX NpOYeccos odyuarouuxcs (oceoenue Memoo08 HO3HAHUA OKPY*CAouje2o Mupa;
npUMeHeHUe JI02UYeCKUX, UCCLe008amebCKUX onepayull, ymenuti pabomams c ungopmayueti).
Ba3oBble Jornuyeckue AeicTBHUs:

BBISBIISITH U XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTHUECKUX 0OBEKTOB, MTOHSATHIHA,
OTHOLICHUH MEXAy MOHATUSAME;, (OpPMYyIHpOBATh OMpEICNeHUs MOHSTHH; yCTaHABIMBATH
CYLIECTBEHHBIH MPU3HAK KIacCU(PHUKALNU, OCHOBaHUS I 0000IIEHHS U CPaBHEHUS, KDUTEPHU
IPOBOJIUMOTO aHANIN3a,

BOCHPHUHNAMATH, (OPMYIHPOBAaTH M TPEoOpa3oBBIBATH CYKICHUS: YTBEPAHUTCIBHBIE H
OTpHLIATEeNbHbBIE, AMHIUYHBIC, YACTHBIE U O0IUE; YCIOBHBIE;

BBIBISITH MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M W IPOTUBOpEYHs B (haKTax,
JaHHBIX, HAOMIONCHUSX W YTBEPXKICHMAX; Tpe/ularaTb KPUTEPHHM JUIA  BBIIBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

JeNaTh BBIBOABI C WCIONB30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX W HMHIYKTUBHBIX
YMO3aKIIOUECHUN, YMO3aKIOYEHUI 10 aHANOTUY;

MPOBOJHTH CAMOCTOSITEIBHO JOKA3aTeIbCTBA MaTEeMaTHUECKUX YTBEPKICHHH (TMPsIMBIE H OT
NPOTHBHOTO), BBICTPAWBATh apPryMEHTAllMIO, NPUBOAWTH MPUMEPHl M KOHTPIPUMEPHI;
00O0CHOBBIBaTH COOCTBEHHBIE CYKIACHHS M BBIBOJIBI;

BBIOMpaTh croco0 pemnreHusi yueOHOoW 3aauu (CpaBHUBATh HECKOJBKO BapUAHTOB PEIICHHS,
BBIOMpATH HanboJee MOAXOSMIINHN ¢ yYETOM CaMOCTOSITEIBHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTeabCKHE TeHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIIEMOBATEIbCKUNA HMHCTPYMEHT TMO3HAHUS; (OPMYIUPOBATH
BOIPOCHI, (PUKCUPYIOIIME NPOTHBOPEUHE, MPoOJIeMy, YyCTaHABIMBaThH HMCKOMOE U JaHHOE,
(hOopMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOKO MO3UIUI0, MHCHHE;

NPOBOJWTH  CAMOCTOSITEIBHO  CIUIAHUPOBAHHBIA ~ DKCIIEPUMEHT,  HCCIEIOBAHUE  TI0
YCTAHOBJICHHUIO OCOOCHHOCTEH MATEeMAaTHYECKOrO0 OOBEKTA, SIBJICHHUS, MPOIECCA, BBISBICHHIO
3aBHCUMOCTEH MEXIy OObEKTaMH, SIBICHUSIMHU, TPOIICCCAMU;

CaMOCTOSTEIbHO (OPMYJIUPOBATh OOOOIIECHUS ¥ BBIBOJBI IO pPe3yJbTaTaM IPOBEAEHHOIO
HAOJFOICHHS, UCCIICIOBAHMSI, OLICHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX PE3YJIbTATOB, BHIBOJIOB
1 000O0IIEHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAKXKE BBIABUIATH NPETIOI0KCHHS O €T0
Pa3BUTUH B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undgopmanueii:

2)

BBIABIIATH Ae()UIMTH MH(DOpMAIMK, JaHHBIX, HEOOXOAMMBIX IJIsi OTBETAa Ha BONPOC W JUIA
peleHus 3a1a4m;

BBIOMpaTh  MH(OpMAIMIO W3  HCTOYHMKOB  Pa3JIMUHBIX  THUIOB,  aHAIM3UPOBATh,
CHUCTEMAaTH3UpOBaTh M HWHTEPIPETUPOBATh HHPOPMALUIO Ppa3IMYHBIX BUAOB U  (QOpM
NpeJICTaBIICHUS;

CTPYKTYpUpPOBaTh MH(POPMALUIO, MPEJICTABIATL €€ B pasiauyHbIX (opMmax, HIUIIOCTPUPOBATH
rpauuecKy;

OIIEHUBAThH HAJIEXKHOCTh HHPOPMAIINH 110 CAMOCTOSATENHHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.
Yuusepcanvruvie Kommynuxamuenwvle Oelicmeus, 0becneyusaiom  coopmMuposanHoOCmy

COYUATIbHbIX HABbLIKO6 06yqai0muxc;l.
OO0menne:



BOCIIPUHMMATh M (DOPMYJIMPOBATh CYXKICHHS B COOTBETCTBHM C YCIOBHAMH M LETISIMH
OOLIeHHs; SICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMHUCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHHsS IO XOAy pEUICHHs 3a/Jaud, KOMMEHTHPOBATh MOJNyYECHHBIN
pe3yJbTar;

B X0l OOCYXICHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMbI, HPOOJICMBI,
periaeMoii 3a/1a4u, BHICKa3bIBaTh WCH, HAICJICHHBIC HA TIOMCK PELICHHs; COMOCTABISITH CBOU
CYXKACHHMS C CY)KACHUSIMU JAPYTHX YYaCTHHKOB JHaiora, 00Hapy»XHUBaTh Pa3Inule U CXOACTBO
HO3HLMI; B KOPPEKTHOM (hopme GopMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAXKCHHS;
NPEACTABIATh PE3yJabTaThl pEIICHHs 3aJadyd, OKCICPUMEHTA, WCCICIOBAHUS, IIPOCKTa;
CaMOCTOSITEJIBHO BBIOMpaTh (OpMAT BBICTYIUICHHS C y4ETOM 3agad Mpe3eHTAllMd U
0c0oOeHHOCTEH ayAUTOPHH.

CoTpyanunyecTBo:

NOHMMAaTh M HCIOJIB30BaTh IMPEUMYIIECTBA KOMAHIHON M WHIMBHAYaIbHOW pabOTHI TpH
peuiCHUN yqe6Hbe 3aaa4; NOpUHUMATL LCJIb COBMECTHOM ACATCIIBHOCTH, IIJIAHUPOBATH
OpraHu3alMI0 COBMECTHOH paboThI, pacrpenessiTh BUIbl paboT, JOroBapuBaThes, 00CYKIaTh
MPOIIECC U PE3YJIbTAT PA0OTHI; 0000IATE MHEHHS HECKOJIBLKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBHIX (opmax paboTsl (0OCyxIeHUs, oOMEH MHEHWH, «MO3TOBBIE
IITYPMBD» W WHBIC); BBIIOIHATH CBOIO YacTh PabOTHI M KOOPAMHHPOBATH CBOW JIEHCTBHS C
JIPYTMMU 4JICHAMH KOMAaH/IbI, OICHMBATh KAueCTBO CBOETO BKJIaJa B OOIIMH HPOAYKT IO
KpUTEPHSM, cHOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUSL.

3) Vuusepcanvhvie pecynsamuenvie Oeiicmeus, o0b6ecnedueaiom @GOPMUPOBAHUE CMbICLOBLIX

VCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTIIL.
Camoopranusauus:

COCTaBJISATh IJIaH, AJITOPUTM PELICHUS 3aa4H, BEIOUPATh CIIOCO0 peIIeHus ¢ yI4ETOM
MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apIyMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelieHu ¢ y4€TOM HOBOM MH(pOpMAIINH.

CaMOKOHTPOJIb:

BJIaJCTh HaBBIKAMH I103HABATEJIILHONW pe(UIEeKCHM KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBUH M
MBICIIUTENIBHBIX ~ IPOLIECCOB, HMX PpE3yJbTaTOB; BJIAAETh CIHOCO0AMH  CaMOINPOBEPKH,
CaMOKOHTPOJISI IIPOLIECCa U pe3yjibTaTa PeleHNs] MaTeMaTH4ecKOH 3a1aun;

MPEBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IIPH pEIIEHHWH 3a]add, BHOCHUTH
KOPPEKTHBBI B I€ATENILHOCTh HA OCHOBE HOBBIX O0OCTOSATENILCTB, IaHHBIX, HAHJEHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YJIbTaTa LEIH U YCIOBUSM, OOBSCHITH MPUYHHBI JOCTIDKEHHS
WIA HEJOCTIKEHHUS PEe3yNbTaToB JICATENbHOCTH, HAaXOJUTh OMHMOKY, JaBaTh OLEHKY
MPHOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATBI

10 KJIACC

OneprpoBaTh NOHATUSAMU: TOUKA, IPsiMasi, MIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPU PELIEHUH T€OMETPHUUECKUX 3a/1ay.

OneprpoBaTh NOHATUAMU: MAPAIIETBHOCTD U IEPIEHIUKYJIAPHOCTD MPSMBIX U ITIOCKOCTEM.

KnaccugunuposaTh B3auMHOE pacroyioKeHHE NIPSMBIX U IFIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh NOHATHUSMH: IBYTPaHHBIN YToJl, TPaHu IBYTPaHHOTO yIia, peOpo ABYIPaHHOTO yIia;
JMHEHHBIN YToJl IBYrPaHHOTO yIila; rpajycHas Mepa JBYTpPaHHOTO yIia.

OnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHUK, BBIMYKIBIA M HEBBIMYKIIBIA MHOTOTPaHHHK, 3JIEMEHTHI
MHOT'OI'PaHHUKA, [IPaBUIbHBIA MHOTOTPaHHUK.



Pacno3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (THpaMuia; MpHU3Ma, MPSMOYTOJIbHBIH
napajuieseuIe]], Kyo).

KrnaccupuuypoBaTb MHOTOTpaHHUKH, BBIOMpasi OCHOBaHMS AN KiIacCU(DUKAHMK (BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHHUKH, TNPAaBHJIbHBIE MHOTOTPAaHHHKH, TpPSMbIE H HAKJIOHHBIE NPHU3MBI,
napajuIeIenuIe sl ).

OnepupoBatTh MOHIATUSAME: CEKYIIast INIOCKOCTh, CEUCHNE MHOTOTPaHHHUKOB.

OOBACHITH TPUHIHMITBI TOCTPOCHUSI CEUCHHH, UCTIONB3Ysl METOJI CIICHOB.

CTpouTh ceyeHrss MHOTOTPAaHHUKOB METOJIOM CJICJIOB, BBITIOIHATEH (BBIHOCHBIC) INIOCKUE YEPTEKH
U3 PUCYHKOB ITPOCTHIX O0BEMHBIX (UTYp: BH] CBEPXY, COOKY, CHHU3Y.

Pemrate 3amaun Ha HaxoXIEHHE TEOMETPUYECKHX BEIMYHMH IO 00paslaM WU ajJropuTMam,
NPUMEHSS M3BECTHBIC aHATMTUYECKHE METOABI NPU PEUICHWH CTaHIAAPTHBIX MaTeMaTHYeCKHX 3aiad Ha
BBIYUCIICHUE PACCTOSHUM MEXKIy IByMsI TOUYKAMH, OT TOUKH JI0 MPSIMOH, OT TOUKH JI0 MIIOCKOCTH, MEXIY
CKPELIMBAIOLINMUCS MPSIMBIMH.

Pemiath 3amaunm Ha HaXOXKICHHE TEOMETPUYECKUX BEIUYMH MO 00Opa3maM WM alrOpPHTMaM,
NPUMEHSISE U3BECTHBIE aHATMTUYECKHE METOABI NPU PEUICHWH CTaHIAPTHBIX MaTeMaTHYECKUX 3aj]ad Ha
BBIYUCIICHHE YIJIOB MEXKIY CKPEIIMBAIOIIUMUCSA TMPSIMBIMH, MEXKIY MPSIMOH U TUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, JIByTPaHHBIX YTIIOB.

Bbruucnsate 00bEMBI M IJIOMIAJM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma, NHpamMHia) C
npuMeHeHueM (OpMYJ; BBIUMCIATH COOTHOIICHUS MEXIY IUIOIIAASMU TIOBEPXHOCTEH, 00BEMaMu
MOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBarh MOHATHSMU: CUMMETPHSA B NPOCTPAHCTBE; LEHTP, OCh M IUIOCKOCTb CUMMETPHU;
LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (UTYPBHI.

W3Bnekats, npeoOpa3oBbIBaTh M HMHTEPHPETHPOBATH HHGOPMALMIO O MPOCTPAHCTBEHHBIX
TeOMETPUUECKUX (PUTypax, IPEACTABICHHYIO Ha YePTeXax U PUCYHKaX.

ITpumeHsATh reoMeTpuuecKie (HakThl ISl PELICHUS] CTEPEOMETPUUECKUX 3a/1a4, MPeAoararinx
HECKOJIbKO IIar0B PEIICHUs, €CIH yCIOBUS IPUMEHEHHS 3a1aHbl B SIBHOH (opme.

[TpumeHATh mpocTeile NPOorpaMMHbBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHKALMOHHBIE CHCTEMBI
IIPY PELICHUH CTEPEOMETPHUYECKHX 3a/1aU.

[TpuBOIUTH TpUMEPHl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH B MPHUPOAE M JKU3HH, PACIO3HABaTh
NPOSIBIIEHHE 3aKOHOB FT€OMETPUH B UCKYCCTBE.

ITpuMeHATh MOMyYeHHBIE 3HAHUS Ha MIPAKTHUKE: aHATM3UPOBATH PEaJIbHbIE CUTYAlH U IPUMEHSITD
W3y4YeHHbIE TMOHATHA B NPOILECCe MOMCKAa PELICHUS MaTeMaTU4ecKu COpMyIHMpPOBaHHON NPOOIJIEMBEI,
MOJENIUPOBATh peajbHble CUTYyallud Ha S3bIKE T'€OMETPHUH, HCCIENOBATh IOCTPOCHHBIE MOJAEIH C
UCIIOJIb30BaHUEM TE€OMETPHUYECKMX MOHATHH W TEOopeM, ammapara aireOpbl; pemaTrbh NPaKTUYeCKUue
3aJa4u, CBA3aHHbBIC C HAXOXKICHNEM T€OMETPUUECKUX BEJIINUMH.

11 KJIACC

OnepupoBaTh TOHSATUSAMH: [WIMHIPHYECKAs TOBEPXHOCTh, OOpa3yIoIHe IMINHAPUICCKON
MOBEPXHOCTH; MMJIUHIP, KOHWYECKAas MOBEPXHOCTH, 00pa3yrolue KOHHYECKOW ITOBEPXHOCTH, KOHYC;
cheprueckas TOBEepXHOCTb.

PacrioznaBath Tena BpamieHus (MUIMHIP, KOHYC, cdepa U map).

OOBSCHATH CIIOCOOBI MOTyYEHUS TEJ BPAIICHHUS.

KnaccuduimpoBars B3aMHOE pacionoxeHne chepbl U TUIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA; IIapOBOM
CJIOW, OCHOBAaHME IAPOBOI0 CJI0s, BEICOTA IIAPOBOI0 CIIOS; IHAPOBOM CEKTOP.

Boraucasate 00BEMBI M TUIOMIANM TIOBEPXHOCTEH TENI BpalIeHUS, TEOMETPHYECKHX TEI C
MpUMEHEHUEM (HOPMYII.

OnepupoBarh MOHATUSMH: MHOTOTPAHHHK, BITUCAHHBIA B cdepy M OIMUCAHHBIA OKOJO CQepsr;
cdepa, BIIMCaHHAss B MHOTOTPAHHUK WIJIH TEJIO BPAIICHHS.



BBIUHCIIATE COOTHOIICHUS MEXIY TUIOMIAIIMH [TOBEPXHOCTEH U 00bEMaMU TTOAOOHBIX TEI.

N300paxats n3ydaeMbie QUTYPHI OT PYKH U ¢ IPUMEHEHHEM IPOCTBIX YEPTEKHBIX HHCTPYMEHTOB.

BoINONHATE (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (HUTYp: BHI CBEPXY,
cOOKy, CHH3Y; CTPOUTDH CEUCHHUS TEJl BpaILlCHHS.

W3Bnekartb, HWHTEPIPETUPOBATH W NPeoOpa3oBbIBaTh HMHGOPMALMIO O TMPOCTPAHCTBEHHBIX
TeOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTeXax U PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B POCTPAHCTBE.

BruINOMHATE AEWCTBUS CIOXKEHHS BEKTOPOB, BBIUWTAHMS BEKTOPOB M YMHOKEHHS BEKTOpa Ha
YHCII0, OOBSICHATH, KAKUMH CBOMCTBaMH OHH 00JIaaloT.

IIpuMeHATs mpaBUIIO NapaieNenuneaa.

OnepupoBaTh MOHATUAMU: JEKAapTOBBl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOpP, MOJYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpPAa, Yrojl MEXAY BEKTOpaMH, CKaJSPHOE IpPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHbIE U KOMIUIaHAPHBIE BEKTOPBHI.

Haxoauth cymMMy BEKTOpPOB M IIPOU3BEIEHHE BEKTOpa Ha YHCIO, YIOJ MEXAy BeKTOpaMu,
CKaJISIpHOE MPOU3BEIEHUE, PACKIIA IBIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh MIOCKOCTh YpPaBHEHHEM B IEKapTOBOM CHCTEME KOOPIUHAT.

[MpumensaTs reoMeTpudecKie (GakThl ISl PELICHUS] CTEPEOMETPUUECKUX 3a/1a4, TPEANOoararoInx
HECKOJIBKO IIAr0B PEIICHHS, €CIH yCIOBUS MPUMEHEHHS 3a/1aHbI B IBHOH (opmMe.

Pemats mpocTeiiine reoMmeTpuyecKue 3a1a4d Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOT'O METOAA.

Pemate 3amaun Ha 1OKa3aTeNbCTBO MAaTEMAaTHUYECKUX OTHOLIEHUM U HaX0XA€HUE T€OMETPUIECKUX
BEJIMYMH MO 0o0paslaM WM alrOpuTMaM, MPUMEHsSI M3BECTHBIE METOIBI NPH PELICHUH CTaHAAPTHBIX
MaTeMaTHYECKHX 3a/ad.

[IpumeHsATH mpocTeiile NPOorpaMMHbIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKALMOHHBIE CHCTEMBI
IIPY PEIICHUH CTEPEOMETPHUYECKHX 3a1aU.

[TpuBOIUTH TpUMEPHl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH B MPHUPOAE M JKU3HH, PACIO3HABaTh
NPOSIBIIEHHE 3aKOHOB FT€OMETPHH B UCKYCCTBE.

ITpuMeHATh MOy4YeHHBIE 3HAHUS Ha MIPAKTHUKE: aHATM3UPOBATh PEajbHbIE CUTYAllMH U PUMEHSThH
W3y4YeHHbIE TOHATHA B MPOILECCE MOMCKAa PELICHUS MaTeMaTU4ecKu COpMyIMpPOBaHHON NPOOJIEMBEI,
MOJENIMPOBAaTh peajbHble CUTYyallud Ha S3bIKE T'€OMETPHUH, HCCIEeNOBaTh IOCTPOCHHBIE MOAEIH C
UCIIOJIb30BAaHUEM TE€OMETPHUYECKUX MOHATHH W TeOopeM, ammapara ajireOpbl; pemarb NPaKTHUYeCKUe
3aJa4u, CBSA3aHHbBIC C HAXOXICHUEM T€OMETPUUECKUX BEJIINULH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HanMeHoBaHue pa3jaeioB U TeM (uudposbie)
n/n MporpamMmbl Bcero Konrpoabnbie | Tpakruieckue o0pa3oBaTeJibHbIE
padoTbI padoThI
pecypcsl
BBenenue B crepeoMeTpuio 10 bubamoreta LIOK
https://m.edso0.ru/1c209e37
IIpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE. 12 1 Bubmuorexa [JOK
[MapanneasHOCTh MPSAMBIX U TUIOCKOCTEH https://m.edso0.ru/1c209e37
IlepnenaAuKyJIApPHOCTD NPSAMBIX U 12 Bubmuoreka [JOK
IIOCKOCTEH https://m.edso0.ru/1c209e37
Vsl MeXay IPSIMBIMU U IIIOCKOCTSMHU 10 1 bubamoreta LIOK
https://m.edso00.ru/1c209e37
bubmuoreka IIOK
Muororpatiiici 1 1 https://m.edso00.ru/1c209e37
N Bubnunoreka [IOK
OObEMbI MHOTOTpaHHITKOB o 1 https://m.edso00.ru/1c209e37
IToBTOpEeHME: cevueHus, pacCTOSHUS U YTIIbI 4 1 bubamorera LIOK
’ https://m.edso00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
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11 KJIACC

KoanuecTBO 4acoB DJ1eKTPOHHBIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/n Kontpoasnsie  Ilpakruueckue
nporpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsl
Tena Bbame 12 bu6nmoreka IJOK
B HUA
f1a Bpaitt https://m.eds00.ru/1c209e37
i bubnuoreka [IOK
OOnEmet Ten > ! https://m.edsoo.ru/1c209e37
BekTopsl 1 KOOpAUHATEI B IIPOCTPAHCTBE 10 1 bubmorexa LIOK
P PA pocTp https://m.edsoo.ru/1c209e37
[ToBTOpeHme, 0600MIeHNE, CHCTEMATH3AIHS 7 1 Bu6nuoreka IJOK
3HaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoangecTBo yacoB

Dy1ieKTPOHHbBIE N (PPOBLIE

Ne Hara
Tema ypoka Kontposnbsnbie  IIpakTuyeckue oOpa3oBarTe/bHbIe
n/n Bcero U3y4eHust
padoThI padoThI pecypcnl
OCHOBHBIE ITOHATHS CTEPEOMETPHH: TOUKA,
npsiMast, IIOCKOCTh, TPOCTPAHCTRO.
Hp aBMIIa H300paxke . ;p CyHKa 1 bubmmorexa LOK
BUJIA U JKEHHUS Ha PHCYHKAX:
P P . pHey https://m.edsoo.ru/aecc77cd
n300paKeHUs TNIOCKOCTEH, MapajiebHbIX
MPSIMBIX (OTPE3KOB), CEpEeTUHBI OTpe3Ka
[TonsTHSA: IepeceKaromuecs MIOCKOCTH, 1 bubmuorexa [IOK
MePECEKAIOIIHECS MPsIMast U IIOCKOCTh https://m.edso0.ru/2d8a9¢c99
[TonsTHs: mepecekaromuecs MIOCKOCTH, 1 bubmmoreka [HOK
MePECEKArONIHECs MpsMast U IIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO ¢ MHOT'OTpaHHUKAMH,
5 P 1 butmmoreka [IOK
HN300paXCHUEC MHOT'OI'PaHHHUKOB Ha
p p https://m.edsoo.ru/a63959ed
PHUCYHKaX, Ha MPOCKIIMOHHBIX YepTexnax
HauvaneHble cBefieHHS 0 KyO€e U IHpaMUze,
. 5 é Pavm 1 butmmoreka [IOK
UX pa3BEPTKU U MOACIIN. LCUCHUSA
passep https://m.edso0.ru/b30dff38
MHOTOIPaHHUKOB
HavansHbie cBeieHHs 0 KyOe U TUpaMuze,
.. g P 1 bu6nmoreka IJOK
uX pa3BEépPTKU 1 Monen. CeueHus
passep A https://m.edso0.ru/3d8ffd32
MHOI'OI'paHHUKOB
Tloustue 06 AKCUOMATHUYECCKOM ITIOCTPOCHUN
P 1 bu6nmoreka IJOK
CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUU U
P P p P https://m.edsoo.ru/Occ5c4fe
CJICACTBUA U3 HUX
Tloustue 06 AKCUOMATHUYECCKOM ITIOCTPOCHUN
P butmmoreka [IOK
CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHU U 1

CICOCTBHUSA U3 HUX

https://m.edso0.ru/239c8ch4
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https://m.edsoo.ru/db685e73
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ITousiTne 00 aKCHMOMATHYECKOM MOCTPOCHNU

9 CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUU U bubmmorexa LIOK
https://m.eds00.ru/65c6b106
CJICICTBUS M3 HUX
[NousATHE 06 AKCHOMATHYECKOM MOCTPOCHUHT
10 CTEPEOMETPHU: aKCHOMBI CTepeOMeT}fr))I/II/I " bubmoreta LIOK
https://m.edsoo.ru/258fc245
CJICICTBUS M3 HUX
B3anMHOe pacronoxxeHue npsMbIX B
11 npOCTpchfBe: nepeceKanmr;Ieca bubmmorexa LIOK
’ https://m.edsoo.ru/1a2520f6
napajuiebHbIe U CKPEIIMBAIOIIUECS MPSMBIC
[TapamienbHOCTH NPAMBIX U IUIOCKOCTEHN B
MIPOCTPAHCTBE: MapaJlIeIbHBIE IPSIMBIE B bubmmoreka [HOK
12 i
MPOCTPAHCTBE; NapalIeIbHOCTh TPEX https://m.edso0.ru/93ad36b3
MPSIMBIX
ITapanienbHOCTE IPSIMBIX U INIOCKOCTEH B
13 Hp(I))CTpaHCTBeI HappaHHeJ'IBHOCTL MPSIMOM U bubmorexa LIOK
https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTIbl ¢ COHANPABICHHBIMH CTOPOHAMU Bubmmorexa LIOK
https://m.edso00.ru/9f4071b9
15 YroJs Mexay IpsIMbIMH B IPOCTPAHCTBE bubmoreia LIOK
https://m.edso00.ru/fe733862
16 YToJ MeX1y NPSIMBIMH B TIPOCTPAHCTBE bubmmorexa LIOK
https://m.edso0.ru/2935a9a0
17 [TapamienbHOCTb IIJIOCKOCTEN: bu6mmotexa [IOK
napajuieIbHbIE TNIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa MapauIeIbHBIX TIOCKOCTEH bubmmorexa LIOK
https://m.edso0.ru/e504d656
IIpocTetimme mpocTpaHCTBEHHBIE (DUTYPHI
19 Hf IIOCKOCTH: IT)eT;E:«)zxp KyO purop bubmmorexa LIOK
P https://m.edso00.ru/4a28dc02
napauIeIIeTIHIITe]]
20 [MocTpoenue ceueHuit Bubmmorexa LIOK

https://m.edsoo.ru/1d434dof
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bubmmoreka [IOK

21 Hoctpoerme ceterit https://m.edsoo.ru/ec26fe5d
Kontponbnas padora o Teme "lIpsimbie u
22 nnocTIE)ocm B nI[))OCTpaHCTBe. ’ bubmmoreica LIOK
. https://m.edsoo.ru/9a0a9e56
[NapannensHOCTh MPAMBIX U IUIOCKOCTEH"
[NepnieHIUKYASIPHOCTH MPSIMO U TIIOCKOCTH:
23 HC;)HCH;HK;HH;)HLIG npﬂfflme B Bubmmorexa LIOK
https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [Ipsimple mapanenbHble U bubmmoreka [HOK
HEePIEHANKYJSIPHBIC K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [psmebie napamienbHbIe U Bu6mmoreka [IOK
MEePIEHANKYSIPHBIE K TUNIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3HaK nepreHANKYISIPHOCTH IPSAMOI 1 bubmmoreka [HOK
IIIOCKOCTU https://m.edsoo.ru/f85bfc46
97 IIpu3Hak neprneHuKyIsIpPHOCTH IPSIMOH U bubanoreka [IOK
IIIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o npsAMOi NEPHEHIUKYIIAPHON bubanoreka [HOK
IIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsAMol NEePHEHAUKYISIPHOU bu6imoreka [IOK
IIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsAMOi NEPHEHIUKYIIAPHON bubanoreka LIOK
IUIOCKOCTH https://m.edso0.ru/7d18834b
[NeprieHnUKySp U HAKJIOHHBIE: PACCTOSIHUE
31 oT I;O‘H(Ifll Z[OyHHE))CKOCTI/I paCCTo;II)HI/Ie oT bubamoreia LIOK
. ’ https://m.edso0.ru/33c477d3
MPSIMOM JI0 THIOCKOCTH
[NeprieHnUKySp U HAKJIOHHBIE: PACCTOSIHUE
32 oT I;O‘H(Ifll Z[OyHHE))CKOCTI/I paCCTo;II)HI/Ie oT bubmoreia LIOK
. ’ https://m.edsoo.ru/66fefadd
MPSIMOM JI0 THIOCKOCTH
33 [lepnieHauKyIsp U HAKJIOHHBIE: PACCTOSIHAE Bu6mmoreka [IOK

OT TOYKH OO0 INIOCKOCTH, PAaCCTOAHUEC OT

https://m.edsoo.ru/asb7b8e3
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HpﬂMOfI J0 IINTIOCKOCTHU

HepneH}menﬁp 1 HAKJIOHHBIC: paCCTOSAHUE

bubmmoreka [JOK

34 oT TO‘lIfI/I JI0 IJIOCKOCTH, PACCTOSHUE OT https://m.edsoo.ru/dbee22bc
IPSMOM 10 IIIOCKOCTU
35 VYTIIBI B IPOCTPAHCTBE: YTOJI MEXIY IPSIMOM bubmoreka [{OK
Y TUIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yrou, TMHEHHBIN Yroi Bu6mmoreka LIOK
JIBYTPAHHOTO yTJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIHA yTOI, INHEHHBINA YTOJI bubmmoreka [HOK
JIBYTPAHHOTO yTJia https://m.edsoo.ru/c7c777ed
38 [leprieHaUKYIAPHOCTH MIOCKOCTEH: MPU3HAK bubamnoreka [HOK
NEePIEeHANKYSIPHOCTH JIBYX TIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [leprnieHAUKYIAPHOCTH MIIOCKOCTEH: MPU3HAK Bu6mmoreka [IOK
HEPIeH/IMKYIIPHOCTH JBYX IIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [lepneHANKYIAPHOCTH MIIOCKOCTEHN: MpU3HAK bu6imoreka [IOK
MEePIEeHANKYJSIPHOCTH JIBYX TIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema o Tp€x mepreHANKYIAPax bubmmorexa LOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa o0 TpEX MeprHeHANKYIISIpax bubamorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepIEHAUKYIIIPax bubmoreia LIOK
https://m.eds00.ru/9f246736
KonTponbHas pabora mo Temam
44 "[lepieHAUKYIAPHOCTH MPSMBIX H bu6mmotexa [IOK
IockocTer" u "YTIbI MeXILy NPAMBIMU U https://m.edsoo.ru/5b971ef3
MJIOCKOCTSIMH"
[oHsiTHE MHOTOTPaHHUKA, OCHOBHBIC
45 3JIEMEHTBI MHOTOI'PaHHUKA, BBITYKIIbIE U Bbu6immoreka [IOK

HEBBITYKJIBIC MHOTOTPAaHHUKH, pa3BépTKa
MHOI'OrpaHHHKa

https://m.edsoo.ru/2d24e873
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HpI/ISMa: N-yroJjpHas npu3Ma, rpaHu u
OCHOBAHU: MPU3MBI; IIpsAMad U HAKJIOHHAA

bubmmoreka [IOK

46 MIPHU3MBI; OOKOBAs U IIOJIHAS TOBEPXHOCTH https://m.edsoo.ru/b4ad63ad
MPU3MBI
47 [Napannenenumnen, NpsMOYTOJIBHBIH Bu6mmoreka LIOK
mapauIeIeuIe ¥ ero CBOiCcTBa https://m.edso0.ru/8a7be683
[Mupamuza: N-yronpHast mupaMuzaa, FpaHu u
48 OCHOBaHHE MMMPAMHIBL, OOKOBAs M ITOJTHAS bubmmoreka [HOK
MOBEPXHOCTh MTUPAMUJIBL; TIPABUIIbHAS U https://m.edsoo.ru/fblcd0a5
yCeu€HHas nupamuia
[IpaBunbHBIE MHOTOTPaHHHUKH: ITIOHATHE
MPaBUIBHOTO MHOTOTPaHHUKA; PaBUIIbHAS
49 nimMa u npaBHanaf anaMHnaF;) bubmmorexa LOK
https://m.eds00.ru/074c8865
MIPaBUIbHAS TPEYTOJIbHAS TUPAMHIA U
MPaBUIBHBINA TETPadAP; KyO
IIpencrasnenue o NpaBUIBHBIX
50 MgoforpaHHHKax: oiTaaz[p, JOJeKadIp U bubmorexa LIOK
https://m.edsoo.ru/a0fdd5bf
HKOCadIp.
CumMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEILHO TOYKH, MPSIMOH, TUIOCKOCTH.
51 OJeMEeHTbl CUMMETPUN E nupamMuIax, bubmoretca LIOK
https://m.edsoo.ru/b9e777d9
napaienenuieax, IpaBuIbHbIX
MHOT'OI'pPaHHUKAX
59 Brruncnenne 31eMeHTOB MHOTOTPaHHUKOB! Bu6immoreka [IOK
pEOpa, IuaroHa€u, yrisl https://m.edsoo.ru/6cdbecef
[Inomanp 6OKOBOM MOBEPXHOCTH U MOJTHOM
53 [IOBEPXHOCTH IPSIMOW MTPU3MBI, IIOIIAb bu6mmotexa [IOK
OCHOBaHHI, TeopemMa 0 OOKOBOH https://m.edsoo.ru/37d84157
MOBEPXHOCTH MPSIMOU TIPU3MBI
54 [Tmomans 60KOBOH MMOBEPXHOCTH H bubmmoreka [[OK

MTOBEPXHOCTH MPABUIBHOM MHPAMHUIBI,

https://m.edso0.ru/5603e30b
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Teopema 0 oAl OOKOBOM TOBEPXHOCTU
yceu€HHON MHpaMUabL

55 Kontponbnas pabota o Teme Bu6mmoreka LIOK
"MHOrorpaHHuKH" https://m.edsoo.ru/a95f5c04
. bubmmoreka [JOK
> Homsrite 06 00keme https://m.eds00.ru/7ad0020b
i bubnunoreka [JOK
S OObEm mipamuel https://m.edso0.ru/235171b3
58 OB bubnmoreka IJOK
DEM HPAMHIAB! https://m.edsoo.ru/f47dfefd
. bubnunoreka IJOK
> OGbEM MpaMias https://m.eds00.ru/79¢10312
i bubanoreka [IOK
00 OObEm mipamuel https://m.edsoo.ru/2faadc3f
61 OB Bbubnmnorexa [JOK
DEM TpHSMEL https://m.eds00.ru/79853608
.. butmmoreka [IOK
62 O0bEM npHsMEL https://m.edso0.ru/1e053890
i bubnuotexa [IOK
63 O0beM mpu3vbl https://m.edso0.ru/482d3f51
64 Konrtponbnas padora o Teme "O0bEMBI bu6imoreka [IOK
MHOTOTPaHHUKOB" https://m.edso00.ru/28a6573c
o HOBToPell_J[He, 000011IeHHE cncheMaTmaum Butmorexa LIOK
SHEHIIL 170CTPOCHHC CEHCHHIL B https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpeHme, 0000IIeHNE CHCTEMATH3AITHS
3HaHUM. Brluucnenue pacCcToOsIHUM: N\['enqu Bu6morexa LIOK
66 JBYMSI TOUKaMH, OT TOYKH JIO MPSMOMA, OT

TOYKHU O IUNIOCKOCTHU, MCIKIAY
CKpCIINBAOIIUMUCS IIPAMBIMHA

https://m.edsoo.ru/f7792ba9
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67 Hrororast KOHTpOJIbHAS paboTa

bubmmoreka [IOK
https://m.edso0.ru/b9146bc0

[ToBTOpeHue, 0000IIECHNE CUCTEMAaTH3AINS
3HaHU. Beluucnenue yrioB: Mexay

68 CKPELIMBAIOIIMMUCS MPSIMBIMHU, MEXKITY
OPSIMOY M TIOCKOCTBIO, JIByTPAHHBIX YIJIOB,
YTJIOB MEX/Ty TUIOCKOCTSIMU

OBLIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bubmmoreka [JOK
https://m.edsoo.ru/56765e8b
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11 KJIACC

KoauuecTBO yacoB

DyieKTPOHHBIE N (PPOBLIE

Ne Hara
Tema ypoka Kontposnsnbie  IIpakTuyeckue oOpasoBare/bHbIe
n/n Bcero U3y4eHust
padoThI padoTbI pecypcsl

1 Cdepa u map: nieHTp, paanyc, AHaMeTp; 1 bubmmoreka [JOK
TUTOIA/Ib TOBEPXHOCTH CephI https://m.edso0.ru/0341bc2b

2 nmooroom acarensmn sroesoore 1 bimorera LIOK

’ https://m.edsoo.ru/bed12a43
cdepe; muomanb cheps

3 Nzob6paxenue chepsl, mapa Ha 1 bubanoreka [HOK
mrockocT. CedeHus 1apa https://m.edsoo.ru/bc15f7{2
[unuaapuyeckas MOBEPXHOCTb,

4 o0pa3ymoiye MITHHAPHISCKOH 1 bubamnoreka [HOK
MOBEPXHOCTH, OCh IIHJIMHAPHIESCKON https://m.eds00.ru/6054b8c1
MOBEPXHOCTH

: o
S mosepuaoors, cpuysouse o 1 bimorera LIOK
P > OOPASYIOMAA | ’ https://m.eds00.ru/188f6216
UIOMIa1b OOKOBOW M MOJHON MOBEPXHOCTH
N300paskeHne MUITUH/PA Ha TUIOCKOCTH.
Pa3Béprka mumHapa. CedeHus TUIUHAPA bu6imoreka [IOK

6 . 1
(MITOCKOCTRIO, MapauIeIbHOM WITH https://m.edsoo.ru/016e25eb
MIEPIICHAUKYISIPHON OCH IIMITHH/IPA)

7 xommecsot nosepuoomn oovnsepuns | 1 biGiorera LLOK

N P ’ P https://m.edso0.ru/c94ba09b
KOHHUYCCKOU IMMOBEPXHOCTHU
8 I:g H;;c :I(()) c}:l(:[B:}z::i'Hnii)pu;ﬂiaéoxomﬁ u 1 bubmmorexa LIOK
pesyrort » IO https://m.eds00.ru/897dd3b2
MOJTHOM MMOBEPXHOCTH
9 Y ceuéHHBIH KOHYC: 00pa3yroue u 1 bubnmoreka [JOK

BBICOTA, OCHOBAaHUA U OoKoBas

https://m.edsoo.ru/1468bab3
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MMOBCPXHOCTH

N306paskeHne KoHyca Ha IIIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca

bubmmoreka [IOK

10 (TUTOCKOCTBIO, napannenLHoun OCHOBaHHIO, https://m.edsoo.ru/Obde1be8
Y TUIOCKOCTBI0, TIPOXO/ISIIEH uepes
BEPIINHY)
KomOunHamnys ten BpameHus 1 bubmoreka [{OK
11
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpagHuK, OMUCaHHBINA OKOJIO
12 cdepsr; 5¢)epa BIIMCaHHAA B bubmoreta LIOK
’ ’ https://m.eds00.ru/0b136158
MHOTOTPAaHHUK WJIH B TEJIO BPAIICHUS
13 [TousiTre 00 00bEMe. OCHOBHEBIEC CBOMCTBA bubnunoreka IJOK
00BEMOB Tel https://m.edso0.ru/26a03fb7
14 O0BéM uIIMHApa, KOHYCa bubmorexa HOK
’ https://m.edso0.ru/5513d87b
" bubnuotexa [JOK
15 O6bem mapa i ntomaz: cheps! https://m.edsoo.ru/d189bde2
[TogoOHBIC TENa B IPOCTPAHCTBE.
16 CO(I)LTHOIHCHI/IH Mexqu)y HJ'II)OH_[a)Z[HMI/I bubmorexa HOK
. A https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00BEMaMU TOTOOHBIX Tell
17 KonTponbHas pabora o temam "Tena bu6imoreka [IOK
Bpamienus" u "O0beMbl TeT" https://m.edso0.ru/4a33a8ab
18 BekTop Ha IIIOCKOCTH U B MPOCTPAHCTBE buomiorexa LIOK
https://m.edsoo.ru/5caefclb
19 CrnoxeHue U BEIYUTAaHHE BEKTOPOB bubmorexa LIOK
https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YHCIIO0 bubmoreia LIOK
https://m.edsoo.ru/dee379eb
21 Pa3noxxenue BexTopa no Tpém Bu6mmoreka [IOK

HEKOMIUTaHapHBIM BekTopaM. [IpaBuio

https://m.edsoo.ru/a28fd74e
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napajjeiaenuieaa

Pemenne 3aJa4, CBA3aHHBIX C

bubmmoreka [JOK

22 HIPHMEHCHICM HPaBilil ACHCTBIH © https://m.edso0.ru/5a827900
BEKTOpaMH
93 KoopanHaTHO-BEKTOPHBIN METOT TIPH bubmoreka [{OK
pELICHUH TeOMETPHYECKHUX 33124 https://m.edsoo.ru/d3alfe30
[IpsamoyronbHas cucteMa KOOpAUHAT B
24 H[I))OCTp}a].HCTBe. Koopauratsr iIllcTopa. bubmmorexa LIOK
. https://m.edsoo.ru/48db7058
[Ipocreitmme 3agauu B KOOpAMHATAX
Yron mexay Bektopamu. CKalsipHOE bubmmoreka [HOK
25
MPOU3BE/ICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yriioB Mexay IpsIMbIMU U Bu6mmoreka [IOK
IUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 KonTponbHas padora mo teme "BekTopsl u bubmmoreka [HOK
KOOD/IMHATHI B TIPOCTPAHCTBE" https://m.edso00.ru/77c22fc5
[ToBTOpenue, 0600MIeHNE U
28 cucrtemarusamsa 3HaHu. OCHOBHEIE bub6mmoreka [JOK
Gburypsl, GpakTsl, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
TUTAHUMETPHUN
[ToBTOpenue, 0600MICHNE U
29 cucteMaTtu3anys 3HaHUU. OCHOBHEIE Bbubnmnorexa [JOK
¢burypsl, QpaxTbl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPHN
[ToBTOpenwue, o0o0IIeHNE U
30 CI/ICTGNII:)aTI/ISa,LII/IH 3}$HI/H‘/’I. 3amaun bubmorexa [IOK
https://m.edsoo.ru/7491efe0
TUTAHUMETPHUU ¥ METOIBI HX PEIICHHUS
[ToBTOpenwue, o0o0IIeHNE U
31 CI/ICTeNI;)aTI/ISa’IH/I}I S;I;HPIP'I. 3agaun bubmoreia LIOK
https://m.edsoo.ru/4dffda97
TUTAHUMETPHUN ¥ METOABI X PELICHHUS
39 [MoBTOpenwue, 0000IICHNE U butmmoreka [IOK

cucreMaru3anusa 3Haunii. OCHOBHBIE

https://m.edsoo.ru/74b2ad91
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¢burypsl, GaxTbl, TEOPEMBbI Kypca

CTEPEOMETPHH
butmmoreka [IOK
u 1
33 TOTOBA KOHTPOTIBHAA paboTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHme, 0600MICHNE 1 1 bubmoreka [{OK
CHUCTEMATU3AIUs 3HAHUN https://m.edsoo.ru/f465d10e
OBHIIEE KOJIMYECTBO HACOB I10 34

[NTPOI'PAMME
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MMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHSA OCHOBHOM
OBPA30BATEJIbHOM IMPOT'PAMMBI 10 KJIACC

Koz IIpoBepsieMble mpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI
NpoBepsieMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001Iero 0opa3zoBaHus
pe3yabTarta
7 l'eomerpus
7.1 OrnepupoBaTh MOHATHAMH: TOUKA, MIPsAMast, TNIOCKOCTh
29 [IpuMeHATh aKCHOMBI CTEPEOMETPHH W CIEACTBHA W3 HUX TP PEIICHUU
' TreOMETPHUYECKHX 3214
23 OneprpoBaTh MOHATUSAMH: MMAPAIUICIEHOCTh U MEPISHIUKYISIPHOCTh TPSMBIX H
' IIJIOCKOCTEN
-4 KnaccupunmpoBare B3aMHOE pacloiOKe€HHE TMPSAMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OneprpoBaTh MOHSATHAME: IBYTPAHHBIA yTOJ, TPaHU ABYTPAHHOTO yTia, pedpo
7.5 IBYTPAaHHOTO VyIJa, JIMHEWHBIA YroJl JABYTPaHHOTO Yria, TpaaycHas mepa
JIBYTPaHHOTO yIJia
- OnepupoBaTh TMOHITUSMH: MHOTOTPAaHHHK, BBIMYKIBIH ¥ HEBBITYKIIBINA
' MHOTOTPaHHHUK, 3JIEMEHTH MHOTOTPaHHUKA, PaBHIILHBIH MHOTOTPaHHUK
24 PacniosHaBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MHpaMuia, NpU3Ma,
' MIPSIMOYTOJIBHBIN Mapajuiesenumnes], Kyo)
Knaccuduimpopath MHOTOIpaHHUKH, BbIOUpas OCHOBaHUS Jis KJIacCU(UKAIIUU
7.8 (BBIIYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, INPABHJIbHBIE MHOTOTPAaHHUKH,
MIpSIMbIE ¥ HAKIIOHHBIE ITPU3MBI, TIAPAJLIIEIICITUTIE/Tb )
7.9 OnepupoBaTh MOHIATUSMHE: CEKYIIast INIOCKOCTh, CEYeHNE MHOTOTPaHHUKOB
210 OOBSCHATH PUHIIUIIBI TOCTPOCHUS CEYEHUI MHOTOTPAaHHUKOB, HCIIOJIB3YSl METO
' CIIEJIOB
CTpouTh cedeHHss MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBITIOJHSTH (BHIHOCHBIE)
7.11 IJIOCKHE YEePTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHH3Y
Pemrate 3amaum Ha HaxoXJIEHHE TEOMETPUYECKUX BEIUYWH MO 00pasnaM MU
QITOPUTMaM, HPUMEHSS HW3BECTHBIC AHAJUTUYECKUE METOIbl NpPU PpELICHUH
7.12 CTaHIAPTHBIX MaTEMaTHYECKUX 33/1a4 HA BBHIUMCIICHUE PACCTOSHUM MEXIY IBYMS
TOYKaMH, OT TOYKHM JAO NPAMOH, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIAMUCS MPSIMBIMH
213 Pemate 3amaum Ha HaxoXJEHUE TEOMETPUYECKUX BEIMYMH MO oOpasnaM HiIu

aJiropurMaM, IPUMEHAA M3BCCTHBIC AHAIUTUYCCKUC METOABI IIPU PEHICHUHN




CTaHAAPTHBIX  MATCMAaTUYCCKUX  3aJlad Ha  BbIYHMCIICHUC  YIJIOB  MCXKOY
CKpCIIMBAOIIUMUCA  TIPAMBIMH, MCKIAY HpﬂMOfI U IUIOCKOCTBIO, MCKAY

IIJIOCKOCTAMMU, ABYI'PAHHBIX YIJIOB

Buruncnsate 00BEMBI U miomaan HOBCpXHOCTGﬁ MHOT'OTPaHHUKOB (an3Ma,

7.14 nmMpaMuga) € TpUMEHeHHeM (GOpMyJl, BBIUHCIATH COOTHOIICHHS MEXIY
TUTOINASIMU TIOBEPXHOCTEH, 00hEMaMU MOIOOHBIX MHOTOTPAHHUKOB
215 OneprpoBaTh MOHATHIMU: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U TIOCKOCTh
' CUMMETPHH, IEHTP, OCh ¥ INIOCKOCTh CHMMETPUHN (PUTYPBI
UzBnekatb, mnpeoOpa3oBbIBATE W HMHTEPIPETHPOBATH  WHPOPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUIECKIX (PUTypaX, MPEACTABICHHYIO Ha YepTekKax U
pHUCYHKaX
[MpuMeHsITh reomeTprueckre (DakThl JUIS PEIICHHS CTEPECOMETPHUUSCKUX 3ajad,
7.17 MIPENIONIATAONINX HECKOJIBKO IIaroB PEIIeHUs], €CIIA YCIOBHA TIPHUMEHEHUS
3aJjaHbl B SIBHOW (hopme
218 [MpuMeHsITh  TpOCTEHINME  MPOrpaMMHBIE  CPEACTBA M 3JICKTPOHHO-
. KOMMYHUKAIIMOHHBIC CUCTEMEI ITPU PEIICHUN CTCPCOMCTPUUCCKUX 3a/1a1
219 IIpuBoaUTH IIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U KU3HHU,
' pacrmo3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
HpI/IMeHSITb IMOJIYYCHHBLIC 3HAaHWSA Ha IIPAKTHUKEC: aHAJIM3UPOBATb PCAJILHBIC
CUTyalluld W TNPUMCECHATH H3YUCHHBIC IIOHATHA B IPONCCCC IIOMCKa PCHICHUA
MaTeMaTHYeCKH C(HOPMYJIMPOBAHHOW TMPOOJIEMBI, MOJCIMPOBATh peabHbBIC
7.20 CUTyalldd Ha s3bIKE TEOMETPHH, HCCIC0BAaTh TOCTPOCHHBIE MOJACIH C
HCTOJNIb30BaHNEM T€OMETPUYECKUX IOHATHA W TeopeM, armapara anreOpsl,
pemaTh TpaKTHYECKUE 3a/1adyd, CBS3aHHBIE C HAaXOXKJICHHEM TI'€OMETPHUYECKHX
BEJINYHNH
11 KJIACC
Kon .
IIpoBepsieMble NpeAMeTHBIE Pe3yIbTATHI 0CBOEHHSI 0CHOBHOM
NpoBepsieMOoro .
00pa3oBaTeJIbHOI MPOrpaMMbl CpeHero 061Iero 0opa3oBaHus
pe3yabTarta
6 I'eomerpust
OnepupoBaTh MOHATHSAMHU: LWIMHAPHYECKAas IOBEPXHOCTh, OOpa3yrOIIUe
6.1 LWJIMHAPUYECKONM  MOBEPXHOCTH, LWIMHIAP, KOHWUYECKas I[OBEPXHOCTb,
00pa3yroniye KOHUIECKO! TTOBEPXHOCTH, KOHYC, cheprieckasi TOBEPXHOCTh
6.2 PacrioznaBaTh Teja BpaieHus (HUIMHIP, KOHYC, cdepa u 1iap)
6.3 OOBACHITH CIIOCOOBI MTOMYYCHHUS TEJ BPAILCHHS




6.4

KJ'IaCCH(l)HLIHpOBaTB B3aUMHOC pPACIIOJIOKCHUC C(l)epI:I " IIJIOCKOCTH

OnepupoBaTh MOHATHAMHA: IIAPOBOW CETMEHT, OCHOBAHHME CETMEHTa, BHICOTa

6.5 CerMeHTa, UIapOBOM CIIOH, OCHOBaHHE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIOS,
LIapOBOM CEKTOP
66 Beruucnsats 00BEMBI 1 TUTOLIAIU IOBEPXHOCTEH TEJ BpalleHUs, TeOMETPUICCKUX
' TeJ ¢ MPUMEHEeHneM GopMyi
- OnepupoBaTh MOHATHSIMUA: MHOTOTPAaHHMK, BIIMCAHHBIA B cpepy W OMHMCAHHBIH
' oKoJ10 cepsl, chepa, BIUCaHHAS B MHOTOTPAaHHUK WIIK TEJIO BpaIllCHHS
68 BBIUUCTATE COOTHOIICHUS MEXIy IJIOMIAsIMU IOBEPXHOCTEH MU 00BEMaMH
' MMOJOOHBIX TE
6.9 N3o0paxars wu3ydyaemble (UIYphl OT PYKH H C HOPUMEHEHHEM IIPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
6.10 BeImonHATh (BBIHOCHBIE) TUIOCKHE YEPTEXKHU M3 PHCYHKOB MPOCTBHIX OOBEMHBIX
' ¢buryp: BuI cBepxy, COOKy, CHU3Y; CTPOUTh CEUCHHUS TeJl BpaILlCHHS
W3Bnekarb, WHTEPIPETHPOBATH M  MpeoOpa3oBbIBATH  WHPOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QHUTYpax, MPEeACTaBICHHYIO Ha YepTexax
U PHCYHKaxX
[TpumeHsTh TeoMeTpruecKre (QaKThl JJs PEUIeHUs] CTEPEOMETPHUUECKUX 3ajad,
6.12 NPEANOIaralIinX HECKOJIbKO IIaroB PEHICHUs, €CIU YCJIOBUS NPUMEHEHUS
3aJlaHbl B IBHOU opme
6.13 OmnepupoBath MOHATHEM: BEKTODP B IIPOCTPAHCTBE
6.14 BEIMONHATD NIEHCTBUS CIIOKEHHST BEKTOPOB, BEIYUTAHMSI BEKTOPOB M YMHOKEHHUSI
' BEKTOpA Ha YHUCII0, OOBACHATh, KAKUMH CBOMCTBAMH OHHU 00JIaIal0T
6.15 [IpuMeHATs paBUIIO NapasUIeIeNUIIeaa MPH CI0KEHUH BEKTOPOB
OnepupoBarh MOHATHAMHU: JI€KAPTOBBI KOOPAMHATHI B NPOCTPAHCTBE, BEKTOP,
6.16 MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJ MEXIY
' BEKTOPAaMH, CKaIIPHOE TPOU3BEICHHWE BEKTOPOB, KOJUIMHEApHBIE U
KOMILJIaHAPHBIE BEKTOPHI
HaxomuTh cyMMy BEKTOPOB M NPOW3BEJCHHE BEKTOpa HA YHCIO, YTOJl MEXIy
6.17 BEKTOpaMHM, CKJIIPHOE TPOW3BEACHUE, pPAacKIaAblBaTh BEKTOP IO JABYM
HEKOJUIMHEAPHBIM BEKTOpaM
6.18 3anaBaTh TUNIOCKOCTh YPaBHEHHEM B JAEKapTOBOW CHCTEME KOOPIWHAT
6.19 Pemate mpocTediine reoMeTpHUecKMe 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
' KOOPJIMHATHOTO METO/1a
Pemrate 3amaum  Ha  JIOKa3aTeNbCTBO MAaTEMAaTHYeCKUX  OTHOIICHUH |
6.20 HaxXOXKACHUWE TEOMETPUYECKHX BEIMYMH MO o0paslaM WM alropuTMam,

IMPUMCHSA HU3BECTHBIC MCTOJBI IIPU PCHICHUU CTAHAAPTHBIX MAaTEMaTHYCCKHX

3a1a4




6.21

6.22

HpI/IMeHSITL HpOCTefII.HHe mporpaMMHBIC CpeacTBa nu QJICKTPOHHO-
KOMMYHHKAallMUOHHBIEC CUCTEMBI ITPU PCHICHUHN CTEPEOMETPUICCKUX 3ada4d

[IpuBOONTH TTPUMEPHI MAaTEMAaTHIECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE M KU3HH,

pacrio3HaBaTh MPOABJIICHUC 3aKOHOB I'COMETPHU B UCKYCCTBE

6.23

[IpuMeHsATh, TMOMy4YEHHBIC 3HAHUS Ha MPAKTHKE: aHAJTU3UPOBATh peallbHBIC
CUTyallU ¥ TPUMEHSITh H3yYCHHBIC TMOHITHS B MPOIECCE MOMCKA PEIICHUS
MaTeMaTH4ecKd CGHOPMYITUPOBAHHONH MPOOJIEMBI, MOJEIHPOBATh peaNbHbIC
CHUTyallul Ha S3bIKE TEOMETPHUH, WCCIEeNOBaTh ITOCTPOSCHHBIE MOJENN C
WCIIOJIb30BaHUEM T'COMETPHUSCKUX TOHSATUH W TeopeM, ammapaTra aireOpel,
pemaTh MpakKTHUYECKUE 3aJaud, CBA3aHHBIC C HAXOXKICHUEM T€OMETPHUUECKHUX

BCIINYHUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KJIACC

Kox

IIpoBepsieMblii 3J1€eMEHT CO/IEPKAHUS

T'eomerpus

7.1

OCHOBHBIC ITOHSTUS CTCPCOMETpPHUU. Tqua, npsamas, I0CKOCTh, MPOCTPAHCTBO. ITousitue 00
AKCMOMATUYCCKOM MOCTPOCHHUU CTECPCOMCTPUU: AKCHUOMBI CTCPECOMETPUH U CJIICACTBUSA U3

HUX

7.2

B3anmHoe pacnonokeHue NpsIMBIX B MPOCTPAHCTBE: IepeceKarollfecs, MapajuiedbHble U
cKkpeuBaronecss npsmble. IlapanienbHOCTh HPSAMBIX W IUIOCKOCTEH B HPOCTPAHCTBE:
napajjiesbHble IpsSMbIe B IPOCTPAHCTBE, NMApaICNBHOCTh TPEX MPSIMBIX, MApaIeIbHOCTD
IPSIMOM M IUIOCKOCTU. YTUIBI C COHAIPaBJICHHBIMU CTOPOHAMH, YroJl MEXIY NpPSIMBIMU B
npocTpaHcTBe. IlapamienbHOCTh IJIOCKOCTEW: TMapajulesibHble IIJIOCKOCTH, CBOMCTBa
napajulelbHBIX TuIockocTed. [lpocteifmme mpocTpaHCTBEHHBIE (QUTYpHl HAa TIOCKOCTH:

TeTpas’p, KyO, mapasieNenures, TOCTPOCHHE CEUCHUH

7.3

7.4

7.5

IlepneHauKyIApHOCTE NMPSIMON M IUTOCKOCTH: MEPNEHANKYJIISIPHBIE MIPSIMBIE B IPOCTPAHCTBE,
MpsSIMBIE TIapaJIENbHbIE U MEPIEHIUKYIIAPHBIC K MIIOCKOCTH, MPU3HAK MEPIEHIUKYIIIPHOCTH
NpsIMOM M IUIOCKOCTH, TeOpeMa O MpsAMOM NEPHEHAMKYISAPHOM IIIOCKOCTH. YTIBl B
IIPOCTPAHCTBE: YroJl MEXAY NPsIMOM M IIJIOCKOCTBIO, ABYTPAHHBIA YIoOJl, JIMHEWHBIA yroi
JIBYI'PaHHOTO yria. lleprneHauKynsp M HaKJIOHHBIE: PACCTOSIHUE OT TOYKHU JIO IUIOCKOCTH,
paccrosHue OT TPSAMOM 1O IUIOCKOCTH, IpOeKUus (GUrypel Ha  IUIOCKOCTb.
[lepneHauKyIApHOCTE IUIOCKOCTEN: MpPHU3HAK MEPHEHIUKYIIPHOCTH JABYX IUTOCKOCTEH.
Teopema 0 Tpéx neprneHAUKYIIIpax

IlonsiTHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHHUKA, BBIITYKIIBIE U HEBBITYKJIBIE
MHOTOI'PDaHHHKH, pa3BEPTKa MHOrorpaHHuka. llpusma: n-yrospHass npusMma, TIpaHd U
OCHOBAHHUS TPHU3MBI, MpsiMas ¥ HAKIOHHAs TPU3MBbI, OOKOBas ¥ MOJHAs MOBEPXHOCTb
npusMmsl. [lapannenenunen, npsMOyronbHbIN Mapajjienenunen U ero coiicraa. Ilupamunaa:
N-yroipHas NMHpaMuia, TPaHW U OCHOBaHHE MUPAaMHUIBI, OOKOBas W MOJHAS HOBEPXHOCTD
MUpaMUbl, TpaBUIbHAs M YyCEUEHHas NHpaMUAA. OJIEMEHTbl NPU3MbI M TMHPaMUJBI.
IIpaBuIbHBIE MHOTOTPAHHUKH: TIOHSATHE NPAaBHIIBHOIO MHOTOI'PaHHUKA, IPABWIBHAS IIpU3Ma
Y INpaBUJIbHAS NHpPaMUAQ, NIPaBUJIbHAS TPEYroJibHAs NMHUpaMUJa W IPaBUIbHBIA TeTpa’ip,
ky0. [IpencraBienne o MpaBUIIbHBIX MHOTOIPAaHHHUKAX: OKTAdp, TOJEKad AP U UKOCA3pyTHe

Ceuenus IMPU3MBI U ITUPaMH/JIbL

CI/IMMCTpI/ISI B TIPOCTPAHCTBE. CUMMCTPUSA OTHOCUTCIBHO TOUYKHU, HpﬂMOfI, IIJIOCKOCTH.

DJIEMEHTBI CUMMCTPHUHU B IMUpaMHUIax, napajricjicnuneaax, npaBuJIbHbIX MHOTOI'PpaHHUKAX

7.6

Brruncnenue sneMeHTOB MHOT'OI'PpaHHUKOB! pe6pa, AuaroHajiv, YIJIbI. HIIOH.[a,Z[I: OOKOBOM




MOBEPXHOCTU U TOJTHOW MOBEPXHOCTH MPSMOM MPU3MBI, IUIONIAb OCHOBaHUM, Teopema O
0OKOBOI1 TIOBEPXHOCTU MPSAMOW Mpu3MblL. [1no1ans 60KOBOM MOBEPXHOCTU U MOBEPXHOCTH
MPAaBIIIFHONW MTUPaMUABI, TEOpEMaA O TUIOMAAN yced€HHoi nmupamusl. [lorarue 06 oOnéme.

O0BEM THUPaMHUITBI, TIPH3MEI

ITomobupie Tema B mpoctpancTBe. COOTHOMIEHHWS MEXAYy IUIOMIAIIMH TIOBEPXHOCTEH,

o 00BbEMaMu TOIOOHBIX TEI
11 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT CO/IEPKAHUSA
6 I'eometpust
LunmuHapuyeckas TOBEPXHOCTb, 00pa3yiollue MWIHHAPUYECKONW TOBEPXHOCTH, OCh
6.1 MWIMHIAPUYSCKOW TOBEepXHOCTH. LluimuHap: ocHOBaHUST ¥ OOKOBas IOBEPXHOCTb,
o0pa3yromas ¥ 0Ch, oAb OOKOBOM U MOITHOW TOBEPXHOCTH
Konnveckass TOBEpXHOCTh, 00pa3ylolle KOHUYECKOW IOBEPXHOCTH, OCh M BEpIIMHA
6.2 KOHMYECKOH noBepxHocTH. KoHyc: ocHOBaHME W BeplIMHA, 00pa3yrolas U och, IOl
' OOKOBOH ¥ MMOJTHON MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yIolline H BEICOTA, OCHOBAHUSI U
0OKOBas MOBEPXHOCTH
6.3 Cdepa m map: UeHTp, pamuyc, AMAMETP, IUIOMAAb I[OBEpXHOCTU cdeprl. B3anmHoe
' pacronoxenue chepsl M IIIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, TIomaab chepsl
6.4 W3o0paskeHne Te BpalleHHs Ha TUIOCKOCTH. Pa3BEpTka nninnHApa 1 KOHyca
6.5 KomOuHanmu Ten BpalieHWss W MHOTOIPaHHMKOB. MHOTOTpaHHHMK, ONHCAHHBIA OKOJIO
' cdepsl, cdepa, BurcaHHast B MHOTOTPAHHUK, WK TEJIO BpAILEHHS
[lonsatne 06 o0bEMe. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
6.6 NPSMOYTOJILHOTO Tapajuiesenurnena u cieactsus u3 He€. O0bEM nmnmmHapa, konyca. O0bEM
Hrapa u Imiomazab chepsl
6.7 [lonoGHble Tema B mpoctpaHcTBe. COOTHOLIEHUS MEXIY IUIOLIAJSIMH IOBEPXHOCTEH,
. 00BbEMaMu HOLOOHBIX TEI
6.8 Ceuenns mwiuHApa (MapauIeTbHO ©  MEPHEHAMKYISIPHO OCH), CEYCHHS KOHyca
' (mapasurenbHOE OCHOBAHUIO U MIPOXOISILEe Yepe3 BepIINHY), CeUeHHs 11apa
Bekrop Ha minockoctu 1 B poctpancTBe. Cllo)keHHE W BBIYUTAHHE BEKTOPOB. Y MHOXKEHHE
6.9 BEKTOpa Ha yucio. PazioxkeHue BekTOpa Mo TPEM HEKOMIDIAHAPHBIM Bekropam. [IpaBuiio
' napamienenumena. Pemenue 3amad, CBA3aHHBIX C IMPUMEHEHHWEM IpaBHJ ACHCTBHH C
BEKTOpaMHu
IIpssMoyrosibHast cucTteMa KoopauHaT B ipoctpaHcTBe. KoopaunaTel Bektopa. IIpocreiimue
6.10 3aJa4d B KOOpIMHATaX. YTos Mexay Bekropamu. CKalsipHOE NPOHM3BEICHHE BEKTOPOB.

Brruncnenue yriioB MexIy NPSMBIMH H IUIOCKOCTSMH. KOoOpAMHAaTHO-BEKTOPHBIM METOJ

npu pCIICHUU TCOMCTPHUUCCKUX 3ada1




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM IIPOIPAMMBI CPEJHEIO
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
TpeOoOBaHMS o0pa3oBaHus

BnageHne meromamMM J0Ka3aTeNbCTB, alrOPUTMaMU pEIICHHs 3a1ady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSIMH: OIpENeNICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHMPOBKH; IPUMEHSTH UX; YMEHHE (HOPMYITHPOBATH
0o0paTHOE U MPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH NPUMEPHl U
KOHTPIPUMEPBI, MCIOJB30BaTh METOJ MAaTEMaTUYeCKOM WHIYKLUU;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCYXKACHHUA IpPU PEIICHUM  3a1ad,
1 OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCyKICHUN;  YMEHHE
OIIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOAMHOXECTBO, ONEPALUU Hal
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
armnapar JJi1 ONKUCAHUS PEAIbHBIX IPOLECCOB U ABJICHUM U IIPU PEILCHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MpPEeIMETOB; YMEHHE
ONepHpOBaTh MOHATUSAMU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/laBaTb U OIHUCHIBaTh Tpadbl pa3InYHBIMU

crioco0amu; UCIOJIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUSMHU: HaTypalbHOE YHCIIO, IeJI0€ YHCIIO,
CTETICHb C IISJIBIM ITOKa3aTesIeM, KOPeHb HATypaIbHON CTEIeHHU, CTEIICHb
C paluoHaJIbHBIM  TIOKa3aTelleM, CTeNeHb C  JIeHCTBUTEIHHBIM
mokaszarejeM, JorapudM UHCIa, CHUHYC, KOCHHYC H TaHTEHC
MPOU3BOJIBHOTO YHCJA, OCTATOK IO MOJYI0, PalMOHAIBLHOE YHCIIO,
HppalMOHAIBHOE  YHCJIO,  MHOXECTBA  HATYPAJIBbHBIX,  IIENBIX,
paloHaIbHBIX, JICUCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
IMPpU3HAKHU OCIMMOCTH, HauMeEHbIITNN O6HII/II\/II JACIUTCIIb U HANMCHBIIICC
obmree kpaTHoe, anropuT™M EBKIMIa Mpu penieHnn 3aad; 3HAaKOMCTBO C
Ppa3siIndYHbIMU IIO3UITUOHHBIMHU cucreMmamMu CUHHCIICHHUS, YMCHUEC
BBHITIOJHATh BBIYMCIICHHE 3HAYCHHWH M MPeoOpa3oBaHUs BBIPAKEHUU CO
CTENeHsAMH M JorapudmMaMu, MpeoOpa3oBaHUsl IPOOHO-PAMOHATBHBIX
BI:Ipa)KeHI/II‘/JI; YMCHHUEC ONCPUPOBATH IMOHATHAMU: IMOCJICAOBATCIbHOCTD,

apudmMeTHIecKas nporpeccus, reoMeTprIecKast nporpeccus,




OCCKOHEYHO yOBIBalOIIasi TI'eOMETpUUYECKas MPOTPeccus; yMeEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEeHHE ONEpUpPOBATh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTYMEHT KOMILJIEKCHOTO
yucna, ¢opMa 3alUCH  KOMIUIEKCHBIX uucen (reoMeTpuyeckas,
TPUTOHOMETpPHYECKass U  anreOpamueckas); yMeTh IPOU3BOIHTH
apumeTnyecKue ACUCTBUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpOBATH
MOHATUSMU: MaTpuma 2xX2 u  3X3, onpeaenuTesb  MaTPUIbI,

FGOMeTpI/I'-IGCKI/H\/JI CMBICJI OIIPCACIINTEIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. pPALMOHAIBHBIC, HPPAHOHAIBHEBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/IC, TPUTOHOMETPUYCCKHUC
YpaBHCHHUA W HCPABCHCTBA, HX CHCTCMbI, YMCHHC OICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUJIIbLHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CUCTEM; YMCHHC DPCIIaTb YpPABHCHUAI,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA U CHCTCMBI C IIapaMETpPOM; IIPHUMCHAITH
YpaBHCHUA, HCPABCHCTBA, UX CHCTCMbI JIA PCHICHUSA MATCMATHUYCCKUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHSAMU: (QYHKIUS, YETHOCTh (DYHKIIMH,
NePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTHh (YHKIIMH, MOHOTOHHOCTb
GyHKLINH, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee U HAUMEHbIIEE 3HAUCHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢byHKLUY, IepBas U BTOpasi NPOU3BOJIHAS (YHKIMHU, TEOMETPUUECKUN U
¢bu3nyecKuil CMBICI TPOM3BOAHOM, IEepBOOOpa3Hasi, ONpeAeNEHHBIN
MHTETpajl; YMEHHE HaXOIUTh ACUMMTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUHCIISATH IPOU3BOJHBIE CYMMBbI, IPOU3BENEHUS, YAacCTHOIO U
KOMITO3UIIMN (YHKLMH, HAXOJUTh YpaBHEHHE KacaTellbHOW K rpaduky
(GyHKIIMM; yMEHHE HaxOIUTh IMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIIUI;
YMEHHE UCMOIb30BaTh MPOU3BOIHYIO JUIsl HCCIeNOBaHMUA (DYHKIHUH,
HaXOJUTh HauOOJIbIIME M HAUMEHbIIWE 3HaueHus (QyHKUUN; CTPOUTH
rpaduKd MHOTOUYICHOB C HCIOJb30BaHMEM arlapaTa MaTeMaTHUYeCKOro
aHalu3a; NPUMEHATh IMPOU3BOJHYIO JUIsl HAXOXKICHHMS HaMIy4Ilero
pellieHuss B NPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKUX U

bU3MYeCKUX 3a7a4ax; HaXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO




HHTCrpaia; NpuBOAUTHL NPUMEPLI MATEMATHUYCCKOro MOACIUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHSAMU: rpaduk QyHKUIUH, oOpaTHas
GYHKIMS, KOMITO3MIUS (QYHKIMH, JTUHEHHas (yHKUIUS, KBaJpaTH4YHAsS
byHKLu, panoHaibHast byHKLu, CTErIeHHast byHKIMA,
TpUTOHOMETpHUYeCcKne  (QYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢yHKkuMu, TOKa3aredbHas H Jorapudmuyeckas QYHKUUH; yMEHHUE
CTPOUTH TI'papUKH H3YyYCHHBIX (DYHKLUH, BBITOIHATH NPEOoOpa3OBaHUS
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPApUKH ISl U3Y4EHHS TPOLIECCOB H
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKOUH s
peleHns ypaBHEHH, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; n300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3a/layd pPa3HbIX TUIIOB (B TOM YHCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HaJIOTH, 33J]a4l U3 00JIaCTH yNpaBICHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAKEHUs, YpaBHEHMs, HEpaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, MCCIENOBATh IOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJOOHOCTh pE3yIbTATOB; yMEHHE MOJETUPOBATh
peaNbHBIE CUTYallUH Ha S3bIKE MAaTEMaTUKH; COCTABIIATH BBIPAKEHUS,
YPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHUIO 3aJa4H,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM ammapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUECKOoe, MeIuaHa,
HauOoJpIllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHus,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOIO HabOpa; YMEHHME U3BIIEKATb,
WHTEPIPETHPOBATh WH(MOPMAIMIO, TMPEACTaBICHHYIO B Ta0nWIax, Ha
quarpammax, rpadukax, OTpaskarollylo CBOMCTBA peallbHbIX MPOLIECCOB U
SIBIIGHUH; MPEACTaBIATh HH(OOPMALIHUIO C TTIOMOIIBIO TAOJIUIl U TUATPAMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE NaHHbIe, B TOM 4YHCII€ C NPUMEHEHUEM
rpadu4Yeckux METOJAOB U  JJIEKTPOHHBIX  CPEACTB; Trpaduyecku
UCCJIEIOBaTh COBMECTHBIE HAOMIOACHHUS C [OMOILNBIO JAWarpaMm

pacceuBaHus U JINHEWHOU PErpeccuu




YMeHue ornepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTH CIIY9alHOTO COOBITUSI; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJIOB; HPUMEHSThH
(GOpMyIBI CIIOKEHHUS W YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIy MOTHOU
BEepOATHOCTH, hopmyny bepHyiin, koMOnHaTOpHBIC (GaKThl U GOPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIlydaiiHas BEJWYHMHA, pacClpeleiecHue BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIIydallHOW  BEJIMYWHBI, (QYHKIHUUA pACIpENeNeHus] W  IUIOTHOCTH
PaBHOMEpPHOTO, TOKA3aTeIbHOTO W HOPMAJBHOTO PaCHpelesICHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX PACHpPEICICHUH JUIsI
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI; YMCHHUE TPUBOJUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATh MOHATHIMHU: COYCTAaHHE, EPECTAaHOBKA,
YHCII0O COYCTAHWM, YHCIO TIEPEeCTaHOBOK, OWMHOM HprOoTOHA; yMeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHUS JUIsl PEILICHHS 3124,
OIICHHBATH BEPOSTHOCTH  pPeaTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘ICHHLIﬁ pe3yibTar

YMeHue omnepupoBaTb IMOHATUAMHU: TOYKa, INpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroi,
JBYTpaHHBIA yroji, TPEXTPaHHBIM YroJs, CKpEeLIMBAIOLIUECs IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU [0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMHU; YMEHHE UCIOIb30BaTh IIPH
pellleHnn 3a1ad U3ydeHHble (aKThl U TEOPEMbl IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIET0 MHpa; CTPOMUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T€OMETPUUECKUX TMOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aJa9U

10

YMeHue onepupoBaTh MOHATHUAMHU: IIOMIAAL (UTyphl, 00bEM (UTYDHI,
MHOTOTPaHHUK, MPAaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIPaHHUKA,
KyO, mapajuienenumnen, npu3Ma, nUpamuaa, (urypa M HOBEPXHOCTb
BpallleHNs, LUWIMHIpP, KOHYC, map, cdepa, Iomags cepsl, IIomanb
MOBEPXHOCTU TMHMPaMHJbI, TPU3MBI, KOHYycCa, IMIMHApa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO TapajijieNienuneaa, MUpaMuabl, NpU3Mbl, LHUIMHIPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicsi cgepbl, LUIUHAPA, KOHYCa; YMEHUE CTPOHUTH CEUYECHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUS], B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIEHO
bopMynupoBaTh OMpeesIeHNs N3Y4aeMbIX (PUryp, BBIIBUTATh TUIIOTE3bI
O CBOHCTBax M NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccuukanuio Quryp 1o
Pa3NIWYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC

IMOCTPOCHUA

11

12

13

YMeHue onepupoBaTh MOHSTUSAMH: JIBHJKEHHE B IPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTCKTYpe; HCIIOJIIb30BaTh T€OMETPUYCCKUE OTHOIICHHS
IpH PEIICHWU 3a7ad4; HaXOJUTh T€OMETPUYCCKHE BEIUYHHBI (IIMHA,
yroy, Iomaab, o0bEM) TpH peUIeHHH 3aJad U3 JPYruX Y4eOHBIX
MIPEIMETOB M W3 PEATHHON JKH3HH, YMEHUE BBIYUCIIATH TCOMETPHUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIMIAAh TOBEPXHOCTH),
UCTIONIB3YSl M3Y4YeHHBIE (DOPMYJIBI M METONBI, B TOM YHCJE: TUIOMIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

10JI00HBIX QUryp

YMeHne onepupoBaTh NOHATUAMU: NPSIMOYTOJIbHAs CUCTEMA KOOPAMHAT,
BEKTOP, KOOPJIMHATBl TOYKH, KOOPIMHATBl BEKTOpa, CyMMa BEKTODPOB,
MIPOM3BE/IEHNE BEKTOpa Ha YMCJIO, Pa3jioKEeHHE BeKTopa Mo Oas3ucy,
CKAJLIPHOE IIPOU3BEJECHUE, BEKTOPHOE IIPOU3BEIEHUE, YOI MEXAY
BEKTOPaMH; YMEHHUE UCIIOJIb30BaTh BEKTOPHBIA M KOOPJAWHATHBIN METOJ
JUIS pelleHHs TeOMETPUYEeCKMX 3ajad M 3ajady JApPYruX Y4eOHbIX
MIPEAMETOB

YMmeHue BbIOUMpaTh MOAXOMSAIIMN METOX Ui pelIeHHus 3allauu;
IIOHVMMAHHAE 3HAYMMOCTM MAaTEMaTHMKM B W3YYCHHH IPUPOIHBIX U
OOIIECTBEHHBIX  MPOILECCOB M  SIBJICHUH; YMEHHE paclo3HaBaThb

IMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJIUTH




NpUMEPBI  MATEMATHYCCKUX

MaTEeMaTU4eCKON HayKu

OTKPBITUH  POCCUHUCKONM W  MHUPOBOH




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUS

Kon
1 Uwncna 1 BEIYHCICHUS
1.1 Hatypanbubie u uenbie yncna. [[pu3Haky AeTMMOCTH LETIBIX YHCEI
12 PanmonaneHple yucna. OOBIKHOBEHHBIE W JECSATHYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
' MIEPUOUYECKUE TPOOH
13 ApudmeTrnueckuii KOpeHb HATYpaNbHOW cTeneHu. J{edcTBHs ¢ apuMETHUECCKUMHA KOPHIMHU
' HaTypaJbHOH CTENEHU
14 Crenenp ¢ nenbIM MokazatesneM. CTeneHb € palloHANbHBIM Toka3aTeneM. CBoicTBa
' CTETIEHU
15 CuHyC, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTEHC
' YHCIJIOBOT'O apryMEHTa
1.6 Jlorapudm uncna. JlecsTuuHbie M HATYpalbHbIE JOrapu(MBbl
HeiicTButenbHble 4nciaa. ApUPMETHYECKHE ONepanud C JIeHCTBUTEIBHBIMH YHCIAMU.
1.7 [MpubnmxkEHHBIE BBIYKMCICHUS, TpaBUia OKPYIJICHUs, MPHKHUIKA W OIEHKa pe3yibTaTa
BBIYHMCIICHUI
1.8 [IpeoOpa3zoBanue BEIpAKEHHIA
1.9 Kommuiekcuble uncna
2 YpaBHEHHS U HEPABEHCTBA
2.1 Lemnspie 1 1poOHO-paIIMOHANBHEIE YPAaBHEHUS
2.2 UppanmonanbHple ypaBHEHHS
2.3 Tpuronomerpudeckne ypaBHEHHS
2.4 [okazaresbHbIEe U TOTapUPMUIECKHE YPABHEHUS
2.5 Lesnbie n 1poOHO-palioHaNbHBIE HEPABEHCTBA
2.6 WppanmonansHble HEPaBEHCTBA
2.7 [lokasaresnbHble U JOrapupMUUIECKUe HEPABEHCTBA
2.8 TpuronomeTpudeckre HepaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB
2.10 VYpaBHEeHNs, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Matpuia cucTeMbl JMHEWHBIX ypaBHEHHH. OnpeieTuTeNs MaTpULbI
3 ®OyHKIKMK U rpauKu
3.1 OyHKkIu, crocoOsl 3afanus ¢yHkuuu. ['paduk dGyHkiuu. B3anMHO oOpaTHBIC (YHKIHH.




Yérusle u HeuéTHBIe QpyHKIUH. [leprognueckue GyHKIUHN

OO6macTh ompeeNneHns U MHOXKeCcTBO 3HaueHWH ¢yHkumn. Hymm dynkmuu. [IpomexyTku

3.2 3HAKOMOCTOSHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (GYHKUUH. MaKCUMyMBl U MUHHMYMBI
¢ynkuuu. Hanbonbiee v HanMeHblee 3Ha4eHNE (YHKIIUU HA IPOMEXKYTKE

33 CrenieHHass (QYHKOMsS C HaTypajJlbHBIM W LENbIM IOKa3aTeneM. EE cBolicTBa M rpaduk.
' CpoiicTBa 1 rpad K KOpHS N-0i cTeneHn

3.4 Tpuronomerpuueckue GyHKIUH, UX CBOHCTBA U IpadHKH

3.5 ITokazarenpHas u norapudmuydeckas GyHKIHA, IX CBOMCTBA U TPaQUKU

36 Toukn paspsiBa. AcuMnToThl rpadukoB GyHkuuid. CBoWicTBa (yHKINH, HEMPEPHIBHBIX Ha
' OTpE3Ke

3.7 TTocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUs OCIEN0BATEIHLHOCTEN

3.8 Apudmerrnueckast 1 reoMeTpudeckas mporpeccuu. Gopmyra cI0KHBIX POIIEHTOB
4 Hauvana maremaTHueckoro aHamamsa

41 [MpousBoanas ¢pyHkuuu. [Ipon3BogHbIE AIEMEHTAPHBIX (PYHKIHMN

42 [IpumeneHre MPOU3BOAHON K MCCIEAOBAaHUIO (PYHKINHA HA MOHOTOHHOCTh M DKCTPEMYMBI.
' Haxosxnenue HanOombIero 1 HaMMEHbBIIETo 3HAYeHUsI QYHKIIMK Ha OTPE3Ke

4.3 [lepBoo6paznas. Uaterpan
5 MHoXxecTBa U JIOTHKA

51 MHo0ecTBO, Ollepally HaJl MHOKeCTBaMU. JlnarpaMMel Oitniepa — Benna

5.2 Jloruka
6 BeposTHOCTh U CTaTUCTHKA

6.1 OnucarenbHasi CTAaTUCTHKA

6.2 BeposiTHOCTB

6.3 Kombunaropuka
7 I'eomerpus

7.1 @urypsl Ha IJIOCKOCTH

7.2 [IpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

7.3 MHoOrorpaHHuku

7.4 Tena v NOBEPXHOCTHU BPALLEHUS

7.5 Koopaunats! 1 BEKTOpPHI
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