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IHHOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma yaeOHOTO Kypca «I eomeTpus» 0a30BOro ypOBHS sl OOYIArOIIHXCS
10 —11 xyaccoB pa3zpaborana Ha ocHoBe DeepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa cpenHero oduiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBISAEMBIX K MaTeMaTH4eCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUsI.
PeaJ'II/I?;aHI/I?I mporpaMmal o0OecrieuuBaeT OBJIAICHUC KIIFOYCBBIMHU KOMIICTCHIIUAMMU,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJIO0CTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O PA3BUTHA JINMYHOCTHU 06yqa101up1xcs[.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3yJIbTaTOB
0OydYeHUs] TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS O0YJarOMUXCS, GOPMUPOBAHUS
(YHKIIMOHATBHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3yYCHHs JPYrUX Y4eOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYINTHOCTH W TIPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIICHUH PEATbHOTO W HJICATLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAyKOW SIBJEHUWU M MPOIECCOB PEaJTbHOr0 MUPA, MECTE T€OMETPUN B CUCTEME
HAayK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHHIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKe KavyecTB
MBIIIUICHUS, HEOOXOAUMBIX JUTS afalTal[ik B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEero
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOM HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MepIIUIeHHE, (HOpPMUPYEMOe TMPH HM3YYCHUH OOYYAIOMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3aJlad eCTECTBCHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHrne OpUeHTUPOBATHCS B TIPOCTPAHCTBE MI'PACT CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTAX
JeSTeNbHOCTH YeoBeka. OpHeHTaIs YeJIOBeKa BO BPEMEHU M IIPOCTPAHCTBE — HEO0XO0IMMOE
YCJIOBHE €r0 COI[MAILHOTO OBITHS, (hopMa OTPayKEHHS OKPYKAIOIIET0 MUPA, YCIOBUE YCIICITHOTO
MO3HAHUS u AKTHBHOTO npeoOpa3oBaHus JICUCTBUTEIILHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMU 00pa3amMu 0ObEMHSET pa3Hble BUIbI YYCOHOU U TPYIOBOW NESITEIBHOCTH,
SBIISICTCSI OJHUM H3 MNPO(ECCHOHATBLHO BAXKHBIX KAYeCTB, IOJTOMY aKTyajdbHa 3ajada
(dbopMupoBaHHs y 00YyYaIOIIMXCS TPOCTPAHCTBEHHOTO MBIIICHHS KaK pa3HOBUIHOCTH 00pa3HOTroO
MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTA B TIOJTOTOBKE K MPAKTUYCCKOW NESTEIBHOCTH IO
MHOTHUM HAaIPaBJICHHSIM.

Lenp ocBoeHus mporpaMMel yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypoBHE 00yUeHUs
— oOmieoOpa3oBarenbHOEe U OOMIEKYTHTYPHOE pPa3BUTHE OOyYaromMXcs depe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJb30BAHUS CUCTEMATUYCCKUX T'€OMETPUYCCKUX 3HAHUHN U
JCWCTBUH, CIICU(PUUHBIX TEOMETPHUH, BO3MOXXHOCTH YCIICIITHOTO TPOJIOJDKCHUSI 00pa30BaHUs IO
CTEUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM IT'€OMETPHUH.

[Iporpamma o reomMeTpun Ha 6a30BOM YpOBHE MpeIHA3HAYECHA ISl 00YJAIOIIUXCS CpeTHeN
IIKOJIbI, HE WCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPYJAHEHUH Ha YPOBHE OCHOBHOTO OOIIEro



obpazoBanus. Takum oOpa3om, oOygaroruecss Ha 0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOIIUE
MaTeMaTHYeCKHe YMEHHUS, CBSI3aHHbBIE CO CIeNU(DUKOM reOMETPUU U HEOOXOJUMBIC JUISl )KU3HH B
coBpeMeHHOM obmiecTBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTh U3YyYHTh T€OMETpHIO OoJiee
rIyOOKO, €ClIM B JIATBHEWUIIIEM BO3HUKHET HEOOXOIUMOCTh B T€OMETPUYCCKHX 3HAHHUSX B
npoheccCHOHATBHON IS TEILHOCTH.

JlocTKkeHHe e OCBOCHHS MPOTPaMMbI 00ECIIEUHBACTCSl PEIICHUEM COOTBETCTBYIOIINX
3ana4. [IpuopureTHsiMU 3a1a4amMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHuEe TPEACTABICHUS O TEOMETPUU KaK YacTHU MHUPOBOH KYIbTYpPHI H

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e ¢dopMHUpOBaHME TMPEACTABICHUS O MHOTOTPaHHUKAX M Telax BpAIICHUS Kak o
BOKHEUIIINX MAaTEMATHYECKUX MOJIEISAX, MO3BOJISIONINX OMKUCHIBATh U U3Y4aTh pa3HbIC
SIBIICHUS OKPY>KAIOILIET0 MUPA;

e (¢dopMHupOBaHHE YMEHHs paclo3HaBaTh Ha 4YEpTEkKaxX, MOJEIAX U B peaJTbHOM MHpPE
MHOTOTPAaHHUKH U TeJla BPAIICHUS;

® OBJAJICHHE METOJAAMM pelIeHus 3a7ad Ha [OCTPOEHUS Ha H300paMKeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue YMEHHS ONEPUPOBATH OCHOBHBIMH TIOHATHUSMH O MHOTOTPAaHHUKAX H
TEeJIax BPAIIEHUS U KX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHHE AJTOPUTMAaMH DPEIICHHUS OCHOBHBIX THIOB 3a7a4; (OpMHUpOBAHUE YMEHHS
MPOBOJUTHh  HECJIOXKHBIE  JIOKa3aTelIbHBIE PACCY)KICHHMSI B  XOJ€  pelIeHUs
CTepEOMETPUYECKUX 33/]1a4 U 3a/1a4 C MPAKTUUYECKUM COJACPKaHUEM;

® pa3BUTHE UHTEJUIEKTYalbHBIX UM TBOPYECKHX CIOCOOHOCTEH  oOywaromuxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBLHOM TPAMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yYMEHHUE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CUTYallUSAX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
reOMETPUH U  CO3[aBaTh TIEOMETPUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
reOMETPUYECKUN ammapar [uis pelieHds MPAaKTHUKO-OPHUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MMOTY4YCHHbIE PE3yJIbTATHI.

OTnuuuTeNnbHOM 0COOEHHOCTHIO MMPOTPAMMBI SIBJISIETCS BKIIFOUEHHE B KYPC CTEPEOMETPUHU B
Hayajie ero U3y4yeHus 3ajay, peliaeMbIX Ha yPOBHE HHTYUTHUBHOTO MO3HAHUS, U OMPEIEIEHHBIM
o0pa3oM opraHuzoBaHHas padoTa HaJ HUMH, YTO CIHOCOOCTBYIOT DPa3BUTHUIO JIOTHUECKOTO U
MPOCTPAHCTBEHHOTO  MBILIUICHUS, CTUMYJIHPYET TMPOTEKAHHE MHTYUTUBHBIX IPOIIECCOB,
MOTHBHUPYET K JalbHEHUIIIEMY NU3YYCHUIO PEAMETA.

[Ipenmnourenue OTAAETCS HAMISIAHO-KOHCTPYKTUBHOMY METOJIy OOyuYeHus, TO ecCTh
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHYECKOMN
JesITeNbHOCTH. Pa3BuTHE MPOCTPaHCTBEHHBIX MPEACTABICHUH Y yHalTUXcs B Kypce CTEpEOMETPUU
MPOBOJMTCS 3a CYET peIlIeHus 3ajad Ha CO3JaHHe MPOCTPAHCTBEHHBIX OOpa3oB M 3ajJady Ha
OTIEpUPOBaHUE MPOCTPAHCTBEHHBIMU OOpazamu. CozmaHue oOpaza MPOBOAUTCA C OTMOPOW Ha
HarJITHOCTh, a OTIEPUPOBAHKE 00Pa30M — B YCIOBUSAX OTBJICUEHUS OT HATJISIIHOCTH, MBICJIEHHOTO
M3MEHEHHUS €r0 UCXOJHOIO COACPIKAHMSL.

OcHoBHbBIE cojaepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MuororpanHukny, «lIpsMble U TMIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «BeKTophl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBAHHE TOTUIECKUX YMEHUN pacTpeieNiieTcsl He TOJIbKO



[0 COJCP)KATCIIbHBIM JIMHUSM, HO W IO TojJaM OOydYeHHMsS Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEJAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMmbl, pactpeAeIEHHBIM 10 ToaM 00yUYCHHSI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
I-ITO61)I OBJIAICHUC reoMETpUICCKNMHA HOHATUAMHA u HaBBbIKaMU OCYHICCTBJIAIOCH
MOCJIEJIOBATEIBHO M TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPECMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OONIYI0 CHCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00yJaronuxcs,
paciupss u yrayOsnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM I1JTIAHE

Ha u3yuenne reomerpuu oTBOIUTCS 2 yaca B Heenmto B 10 kinacce u 1 yac B Hepento B 11
KJIacce, BCETo 3a JBa rojia ooyuenus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATUSA cTepeoMeTpun. Touka, mpsmasi, MI0CKOCTh, MpocTpaHcTBo. [loHsTre
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIISIICTBHS U3 HUX.

B3anMHOE pacrionokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJUIECIbHbIE U
CKpemuBampIuecss npsAMslie. llapamnenbHOCTs HpPAMBIX M INIOCKOCTEH B IPOCTPAHCTBE:
NapaJuleIbHbIE IIPSAMBbIE B IMPOCTPAHCTBE; IMAPALIEIBHOCTh TPEX NPSIMBIX; IAPALIEIBHOCTh
NpSIMOM M IUIOCKOCTH. YTJIBI C COHANPABICHHBIMH CTOPOHAMM; YroJI MEXIy NpPSIMBIMU B
npoctpancTBe.  [lapaienbHOCTh  IJIOCKOCTEHM:  MapajUiedbHbIE  TUIOCKOCTH;  CBOWMCTBA
napajuieNbHbIX iockocTel. [Ipocreiinne npocTpaHCTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPA3P,
KyO, mapaJijiesienumnes; NoCTpOeHUE CEYSHUH.

[lepneHUKYISIpHOCTE  NPSMOM M IJIOCKOCTH:  NEPIEHAMKYISPHBIE IPSAMBIE B
MIPOCTPAHCTBE, TMpsIMbIE MAapaUIeNIbHbIE W TNEPIEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
MEPIEHIUKYIISIPHOCTHU MPSMOH M INIOCKOCTH, TEOPEMA O MPSMON NEPIEHANKYIIPHOHN IIIOCKOCTH.
VYTriael B IPOCTPAHCTBE: YIOJI MEXY NPSIMON U TJIOCKOCTBIO; IBYrPAHHBINA YroJl, TUHEHHBIA YTOJI
JNBYrpaHHOro yriya. [leprmeHIuKymnsip ¥ HaKIOHHBIE: PACCTOSHHE OT TOYKH 10 IUIOCKOCTH,
paccTosiHUEe OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUs (PUTyphl Ha TIIOCKOCTh. [leprnenaukynspHOCThb
IJIOCKOCTEN: NPHU3HAK IEpPIEHIUKYJISIPHOCTH  JBYX IUIOCKOCTeH. Teopema o0  Tpéx
MEePIEHANKYIIAPaAX.

MHoOrorpaHHMKH

[loHdATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHMKA. [Ipu3ma: N-yrojapHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; TIpsIMasi U HaKJIOHHAs! IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsMOYTOJIbHBIN Napajulesienunes U ero cporcrea. [lupammpa: N-yrosbHas
nupaMuia, TpaHd W OCHOBaHWE MUpaMUJIbl; OOKOBas W TMOJIHAS MOBEPXHOCTh MHUPAMUIBI;
MpaBUJIbHAsE W YyCEUEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHSATHE MPaBUIBHOTO MHOTOIPAHHMKA; MPaBWIbHAs MPU3Ma U IpaBUIIbHAs
MMpaMuia; MpaBUibHas TPEYroiibHas MUpaMUIa U MPaBUIbHBIN TeTpasap; KyO. [Ipencrasnenue o
MIPaBUJIbHBIX MHOTOIPAaHHUKAX: OKTA’Ip, NOACKa’Ap U ukocasap. CeueHus Mpu3Mbl U IUPAMHU/IBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNIEeMEHThl CHMMETPUH B ITUpamMuJax, apaiejenumneaax, IpaBUuibHbIX MHOTOTPAaHHUKAX.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [Inomans GoxoBoi
MOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSMOM PU3MBI, TUIOIIA/Ib OCHOBAHUIA, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MpsAMOIl mpu3Mbl. [Lnomans G0KOBON MOBEPXHOCTH U MOBEPXHOCTU MPABUIHHOU
MMpaMUJIbI, TEOpEMa O IIonaau yceu€HHon nupamuabl. [lonstue 06 o0bEme. O0bEM THUpaMUIbL,
MIPU3MBI.

ITono6usle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMHU OJOOHBIX TEII.

11 KJIACC

Tesna Bpamenus



HunuHapuyeckas NOBEPXHOCTh, O0O0pa3yloIMe LUIMHAPUYECKONM IOBEPXHOCTH, OCh
HWIMHAPUIECKOH noBepxHOCTH. LIumuHap: ocHOBaHUs B OOKOBAas MOBEPXHOCTH, 0Opasyomas u
0Cb; TUIOIA/Ib OOKOBO U TOTHOI MOBEPXHOCTH.

Konnueckass moBepXHOCTb, 00pa3yroliMe KOHUYECKOM IOBEPXHOCTH, OCh M BEpUIMHA
KoHHYeckoi mnoBepxHocTu. KoHyc: ocHOBaHMe M BepuIMHA, oOpasyrolias M OCh; IUIOIIAIb
OOKOBOW W TOJHON TOBEPXHOCTH. YCEU€HHBIH KOHYyC: 00pa3ylollfe W BBICOTA; OCHOBAHUS U
OOKOBasI IIOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUAMETp; IUIOIIATh IMOBEPXHOCTH cdepbl. Bizanmuoe
pacrosiosxenue chepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; mIonaas chepsl.

N300pakenue Ten BpameHust Ha MIIOCKOCTH. Pa3BépTka UIMHApa U KOHYCa.

KomOunamuu Ttenm BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJIO
cdepsl; cepa, BIMcaHHAs B MHOTOTPaHHUK, UJIU TEJIO BpallleHHUS.

[Tonsatue 06 o0béMe. OcHoBHBIE CcBoiicTBa 00BbEMOB Ten. Teopema 00 oO0BEME
MPsIMOYTOJIBHOTO Mapajienenunena u ciaeactsus u3 He€. O0bEM HuiMHIpa, koHyca. O0bEM mapa
Y 106 ChEephl.

[TomoOubie Tema B mpocTpancTBe. COOTHOMICHHS MEXKTY IUIOMIAISIMHU IMOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenust numauHApa (MapajjieIbHO M MEPHEHIUKYISIPHO OCH), CEeUeHus KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPIINHY), CEUeHHUs 1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsamoyronpHas cucrema KoopaAuHAT B mpocTtpaHcTtBe. KoopauHaTtel BekTopa. [Ipocreitmme
3aJaud B KOOpAMHATax. Yroil Mexay BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MeXIy HpSIMBIMU U IHIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICHUH TeOMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarnkay
XapaKTEPU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMHA OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTABICHUEM O MAaTeMAaTHUYECKHMX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCNUTAHUE!

c(OpPMUPOBAHHOCTHIO POCCUNCKOMN IPa’KJaHCKON NIEHTUYHOCTH, YBAXKEHUS K ITPOLIIOMY U
HACTOSIIEMY POCCUHUCKOM MaTeMaTHKH, IIEHHOCTHBIM OTHOIIIEHUEM K JIOCTHKEHHUSM POCCUHUCKHUX
MaTE€MaTUKOB M POCCUMCKON MAaTeMaTUYECKON IIKOJIbI, K UCIOJIb30BAaHUIO ATUX TOCTHKECHUH B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTI)KCHHM HAyKH W JEATEIbHOCTHI0 YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMYHMBOTO OYAYIIETO.

JcTeTnYecKoe BOCIIUTAHME:

ACTETUYECKMM  OTHOIIEHHWEM K  MHUpPY, BKIKOYas OCTETUKY  MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTEeMaTUYECKUM acleKTaM pPas3IMuHbIX BUJIOB HCKYCCTBA.

dusndeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TPHUMEHSATh MAaTeMAaTHYEeCKHE 3HAHUS B HHTEpecax
3I0POBOT0 M 0Oe30macHOro o0pas3a >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mUTaHWE, COATTAHCHPOBAHHBIN PEKUM 3aHATHH M OTIbIXA, PEryisipHas Gu3ndeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIIICHCTBOBAHUS, MPHU 3aHATHUSX CIHOPTUBHO-030POBUTEIHHON
JIeSITeILHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam npodecCHOHATILHOMN JIEATEIbHOCTH, CBSA3aHHBIM C MAaTEMAaTUKOW U €€ MPHIOKCHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
camM000pa30BaHUIO Ha TPOTSHKEHUU BCEH )KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HallPaBJIEHHOCTH.

IKo0JI0rn4ecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpebl, OCO3HAHUEM
rI00aTbHOTO  XapakTepa  JKOJOTHYECKUX MpoOieM; OpUeHTalued Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3ajad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUPOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOI'O NO3HAHHUA:



Cc(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YEJIOBEYECKOM NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIAJICHUEM S3BIKOM MAaTEMAaTUKU U MAaTEMaTUYECKOM KyJIbTYPOH KaK CPEACTBOM ITIO3HAHMS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHIMBUyaJIbHO
U B IpyIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeaMeTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMYU, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECcco8 00yuarowmuxcs (0ceoeHue memooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomams ¢ ungopmayueti).

ba3oBble joruyeckue aeiicTBus:

® BBIBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXIy MOHATHIMH, (DOPMYIHPOBATH OMPEICICHUS TOHSITHH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYKIEHHUS: YTBEPAUTEIbHBIE U
OoTpuLaTeNbHbIe, €MHUYHBIC, YACTHbIE U OOLINE; YCIOBHBIE,

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
NAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU JUISl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JAEIYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TNPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBAaTH COOCTBEHHBIE CYXKACHUS U BBIBOJIBI;

e BbIOMpaTh croco® perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KAaK  MCCIEAOBATENbCKHI  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OJKCIIEPUMEHT, HCCIEJOBaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro oOOBeKTa, sBIEHHUS, IIpoIlecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SBICHUSMU, TPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaMm
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUINTHl HHPOPMALIUH, TAHHBIX, HEOOXOJUMBIX Ul OTBETAa HA BOMPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpOBaTh HMH(POPMALUIO, TPEACTABIATH €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAIEKHOCTh HMH(POPMAIUM IO CaMOCTOSITETIBHO CHOPMYTUPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposaHHocms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJIECHUS B COOTBETCTBUU C YCIOBUAMHU U LIETAMU
oOlIeHMs; SCHO, TOYHO, I'PAaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MMACbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS IO X0y PEIICHUs 3a/1a4yi, KOMMEHTHUPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0J1e 00CYX/IeHHsI 337]aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXAaeMOM TeMBbI, IPOOIIEMBI,
pelaeMon 3a1a4u, BBICKA3bIBATh UJCH, HALICIICHHBIE HA TIOUCK PEIICHUS; CONTOCTABIIATD
CBOM CYXKJICHUS C CYXKAECHUSAMH JIPYTUX YYaCTHUKOB JHajIora, OOHapyXKUBaTh pa3inyue
U CXOJICTBO TMO3ULMHI; B KOPPEKTHON (opme (opMyaupoBaTh pa3HOIJacHs, CBOU
BO3PaXKCHMS;

IIPECTABIIATh PE3YJIbTAaThl PELICHMS 3a7a4d, SKCIEPUMEHTa, UCCIEA0BAHNA, IIPOEKTa;
CaMOCTOSTEJIBHO BBIOMpaTh (popMaT BBICTYIJIEHHA C y4ETOM 3a/ad IpPE3eHTAlUU U
0COOEHHOCTEH ayJUTOPUH.

CoTpyaHunyecTBo:

MMOHUMATh U UCIIOJIH30BATh IPEUMYIIECTBA KOMAHTHOW W HHMBHUIyaIbHON pabOTHI IpH
peieHny y4eOHBIX 3a/1a4; TPUHUMATh 11eJIb COBMECTHOH NIESITEIbHOCTH, TUIAHUPOBAThH
OpraHu3aIlii0 COBMECTHOM paboThl, paclpenesiiaTh BHIbBI padoT, IOTOBAPHBATHC,
00CYXIaTh MPOLIECC U PEe3yJIbTaT pabOThl; 0000IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B IPYNNOBBIX (hopMax paboThl (0OCykaeHHs, 0OOMEH MHEHUHN, «MO3TOBBIC
IITYPMBI» M UHBIC); BBITIOJIHSITH CBOKO YaCTh paOOThI M KOOPJAUHUPOBATH CBOM JICHCTBUS
C APYrMMH YWICHaMU KOMaH/Ibl; OIICHUBATh KAY€CTBO CBOETO BKJIA/a B OOIIUI MPOIYKT
0 KpUTEPUsM, c(HOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vuusepcanvnoie pecynamuenvle oeticmaus, obecneuusarom Gopmuposanue CMoiCilo8bix

YCMAaHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33aJJauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBATh BApHAHTHI PELICHUH ¢ yYETOM HOBOM MH(pOpMaLUH.

CaMOKOHTPOJIb:

BJaJIcTh HAaBBIKAMU I103HABATEIbHOM pC(I)HGKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX
JENCTBUH U MBICIMTEIIbHBIX nponeccoB, HUX pe3yibTaTOB; BJIAACTDH criocodamu



CaMOIIPOBEPKHM, CAaMOKOHTpPOJI IpOLEecca M Pe3ysbTaTa pPELICHHUs MaTeMaTH4eCKON
3a/1a4u;

® [PEIBUJAETH TPYAHOCTH, KOTOPBHIE MOTYT BO3HHMKHYTH IIPH PELICHUH 3a]a4H, BHOCUTH
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHUBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBUAM, OOBACHATH INPUYHUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3yIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLEHKY PUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OmnepupoBaTh MOHATUSMH: TOUKA, TPsAMasi, TIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEJCTBHUS M3 HUX MPH PEIICHUH T€OMETPHUECKIX
3azad.

OnepupoBaTh TOHSATHAMHU: MAPAVIENBHOCTh W MEPIECHAUKYISPHOCTh TPSMBIX |
IIJIOCKOCTEM.

Knaccuguimposars B3auMHOE pacIoyioKeHNEe IPSIMbIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUSMU: JBYTPaHHBIA Yroj, TpaHH JABYIpaHHOTO Yyria, pebpo
JBYTPAHHOTO yIJIa; TUHEHHBINA yroJl ABYTPaHHOTO yriia; TpaJdycHasl Mepa ABYIPaHHOTO yrIiia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIH M HEBBIMYKJIbIH MHOTOTPaHHUK,
3JIEMEHThl MHOTOT'PaHHUKA, IPABHJIbHBIN MHOTOT PaHHHUK.

Pacrio3naBaTh OCHOBHBIE BUbBI MHOTOTPAaHHHKOB (MHMpaMuja; MpuU3Ma, MPSIMOYTOJIbHBINA
napajuiesienumne, Kyo).

KnaccudummupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHUS Ui KjacCHU(UKAIIUU
(BBIMMyKJIbIE M HEBBINYKIbIE MHOTOTPAaHHHKHU; TPaBUJIbHBIE MHOTOIPAHHUKH, MpsMble H
HAKJIOHHBIE TPU3MBI, TapaJljIesICUIe bl ).

OnepupoBaTh MOHATUAME: CEKYIIasl MIOCKOCTb, CEYeHHE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIMITBI TOCTPOCHUS CEUEHUH, UCTIOIb3Ysl METO/I CIIEIOB.

Crpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJIHATH (BBIHOCHBIE) MJIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemats 3a1aun Ha HAXOXKJCHHE TEOMETPUUECKUX BETMYHH 10 00pa3IiaM Uik alrOpUTMaM,
MIPUMEHSST U3BECTHbIE AHAIUTUYECKHUE METOJbI MPU PEIICHUU CTAaHAAPTHBIX MaTEeMaTHYEeCKHUX
3a/la4 Ha BBIYMCIICHUE PACCTOSHUN MEXIy IBYMsI TOYKaMH, OT TOYKHU J0 MPAMOM, OT TOUKHU JI0
IJIOCKOCTH, MEXKIY CKPEIINBAIOIIMMHUCS MPSMBIMH.

Pemath 3a1aun Ha HAXOXKJICHHE TEOMETPUUECKUX BETUYHH [0 00pa3iiaM Uil aaropuTMam,
MIPUMEHSST U3BECTHhIE AaHAIUTUYECKHE METOJBI MPHU PEIICHUH CTAaHAAPTHBIX MaTEeMaTHYECKHUX
3alad Ha BBIUMCJICHHUE YIJIOB MEXIy CKPEUIMBAIOIIUMUCA MPSAMBIMU, MEXAYy NPAMOU U
MJI0CKOCTBIO, MEXK/TY MIOCKOCTSIMHU, ABYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMuia) ¢
IpUMEHEHHEM (OPMYJT; BBIYUCIISATH COOTHOILIEHHS MEXKY IUIOLIA/IIMU MTOBEPXHOCTEH, 00BbEMaMu
110/100HBIX MHOTOTPAHHUKOB.

OmnepupoBaTh NOHATHSIMU: CHUMMETPUS B IPOCTPAHCTBE; ILEHTP, OCh M IUIOCKOCTh
CUMMETPHHU; IEHTP, OChb U MIIOCKOCTh CUMMETPHUH (DUTYPHI.



W3BnekaTh, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTeKaX U PUCYHKaX.

[IpumensTe reoMeTpuueckue GakThl ISl PEUICHHS CTEPEOMETPUYECKUX  3ajad,
npearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHMKAllHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUCCKUX 3a7ay.

[IpuBoauTe mNpHUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE M IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHﬂTB IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIbHBIC CUTyallUM U
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTn4dycCKn
chopMyIMPOBAaHHON MPOOJIEMBbI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMH Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJIEIH C HCIOJb30BAaHUEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aJIre6pr; pemaTh NPpaKTUYCCKUE 3ada4n, CBA3aHHBIC C HAXOKIACHUEM I'COMETPHUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh NOHITUSIMU: IIMIIMHIPUYECKAs IOBEPXHOCTb, 00pa3yIOLIUe HUINHAPHIECKON
MOBEPXHOCTH; IMJIMHJP; KOHUYECKasi MOBEPXHOCTh, 00pa3ylonie KOHUYECKOH MOBEPXHOCTH,
KOHYC; c(hepruecKasi IOBEpXHOCTb.

Pacno3naBate Tena Bpamenust (MWJIMHIP, KOHYC, cdepa U map).

OOBACHATBH CITOCOOBI TIOJTYICHHUSI TEJT BPAIICHHUS.

KnaccuduimmpoBaTs B3anMHOE pacmnosiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOI CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA CETMEHTA;
IapOBOM CJI0¥, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Boruncnsate 00bEMBI U IUIONIANM MOBEPXHOCTEH TEN BpallleHUsl, TEOMETPUUECKUX Tell C
pUMeHEeHHeM (HOopMYyIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHMK, BIUCAHHBIA B cdepy M OMHCAHHBIM OKOJIO
cdepsl; cdepa, BiMcaHHAS B MHOTOIPAHHUK WUJIU TEJIO BpalllCHHUS.

BbryncnsaTe COOTHOLIEHUS MEKIY TUIOMIAASIMU MOBEPXHOCTEN U 00bEMAaMHU MOJ0OHBIX TEl.

N3o00paxkate u3ydaemble (UIYpbl OT PYKM U C NPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BoInosiHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPEeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInonHATE ASWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOpa
Ha YHUCT0, OOBSICHATH, KAKUMU CBOMCTBAMU OHM 00JIa/1a10T.

[IpumeHsTh MpaBUiIoO Mapauienenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYINb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroll MEKIY BEKTOPAMH, CKaJspHOE
MPOU3BECHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB UM MPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOJl MEXKIY BEKTOPaMHU,
CKaJsIpHOE TIPOU3BEICHIE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.



3aaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPIUHAT.

[IpumensTh reoMeTpuueckue (akTbl JUISL PEHICHHS CTEPEOMETPHUYECKUX — 3aiad,
npearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3a/laHbl B SIBHOU
dopme.

Pemratn HpOCTCI\/JIIHI/Ie reoOMETpUICCKUC 3aaa4u Ha NPUMCHCHHUC BEKTOPHO-KOOPAWHATHOTO
METO/1a.

Pemratn 3aJa4u Ha JOKa3aTCJIbCTBO MATEMATHYCCKUX OTHOILICHUHA WU HaXO0XICHHUC
rCOMETPHUICCKUX BCIHUYHH I10 06pa311aM WKW aJirOpyuTMam, MpUMCHASA W3BCCTHBIC MCTOABI IIPU
PEIICHNU CTAHJAPTHBIX MAaTEMATUYCCKUX 3ajJ1a4.

[IpuMeHATH NpOCTEMIINE NPOrPAaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKALIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTe mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMOJIYYCHHBIC 3HAHHA Ha IMPAKTUKC: aHAJIU3HUPOBATh PCaJIbHbBIC CHUTyallud H
MIPHUMCHSATH HU3YYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTn4dycCKn
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
HCCIIEI0BATh MOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM T€OMETPUUYCCKHMX TOHSATHH M TEOpEM,
arrapara aﬂre6p51; pemaTh NPpaKTHYCCKHUE 3aaa9u, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUICCKUX
BCIIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero KO;TP OJLHBIE HpﬁaKanecxne o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
bubnuorexa [JOK
! Baeziene B crepeomeTpiio 10 https://m.edsc]j).ru/10209e37
2 [IpsiMble 1 TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapayienbHOCTh NPSIMBIX M TUIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [TepieHAMKYASIPHOCTD NPSIMBIX U 12 bubnuorexa [JOK
IJIOCKOCTEH https://m.edsoo.ru/1c209e37
4 Yrubl MeXy NPSAMBIMH U IJIOCKOCTSIMU 10 1 E’;[ISJSI'I;I/O;ZZZOLE)?‘IJMCZ 09637
bu6mmoreka [IOK
> Muororpariuin 11 ! https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
6 OO6BbEMBI MHOTOTPAHHUKOB 9 1 https://m.e dsg).ru 116209637
bu6mmoreka [JOK
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O0 68 5 0

ITPOTPAMME



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

11 KJIACC

KosnuecTBo yacos DJIeKTPOHHBbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM (uu¢pposrIe)
B NPorpamMmbl Bcero Kontpoasnsie [ IIpaxTavieckue o0pa3oBaTejibHbIE
padoTsbI padoThI pecype
bubmmoreka [{OK
! AHRIHTHHCCKAS TCOMETpHS ; ! https://m.edsoo0.ru/1c209e37
2 [lnockocTe, mapasuienbHbIE U 8 bubnuorexa [JOK
MEePICH/IMKYIISIPHBIC TPSIMbIC https://m.edsoo0.ru/1c209e37
bu6mmoreka [IOK
3 Opemb e 12 ! https://m.edsoo.ru/1c209e37
bu6moreka [IOK
4 Tena u noepxHOCTH BpaIICHHA 17 ! https://m.edsoo.ru/1c209e37
5 [Tmomaamn moBepXHOCTH U 0OBEMBI 7 1 bubnuorexa [JOK
KPYIJIBIX TEJ https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
6 BekTops! B pocTpancTae > ! https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, o600IICHNE, 10 1 bu6mmoreka [IOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O0 68 6 0

ITPOTPAMME



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

IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBbHOM ITPOT'PAMMBI

10 KJIACC

Konx nposepsiemoro

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM 06p330BaTeJ'le0]71 nporpaMmsbl CpEIHET0

pe3yJabTara 00111ero 00pa3oBaHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUYKA, PAMAs], IJIOCKOCTh
7.2 [IpuMeHSTh aKCMOMBI CTEPEOMETPHUH U CIIECTBUS U3 HUX NP PEIICHUH T€OMETPUUYECKUX 3a7a4
7.3 OnepupoBaTh NOHATHUSAMU: MApALIEIbHOCT U MEPHIEHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEN
7.4 Knaccuduimposars B3auMHOE pacioioKeHUe MPSAMbIX U TUIOCKOCTEH B IPOCTPAHCTBE
75 OnepupoBaTh NOHATUSAMU: IBYTPAHHBIN YroJ, TPAaHU JIBYTPAHHOTO yIila, peOpo ABYrpaHHOTO YIJia, JIWHEWHBIN
yroJ1 IBYTPaHHOIO yIJIa, TpagycHasi Mepa JBYTPaHHOIO yria
76 OnepupoBaTb TOHATHUSAMU: MHOTOTPAHHUK, BBINYKIBII W HEBBINYKIBI MHOTOTPAaHHUK, 3JIEMEHTHI
MHOTOTpaHHHKA, MPAaBUIIbHBI MHOTOIPAHHUK
1.7 PacrioznaBath OCHOBHBIE BUABI MHOTOI'PAaHHUKOB (TUPAMUJIA, IPU3MA, PSAMOYTOJIbHBIN Napasuiesenume, Kyo)
738 KnaccuduimpoBars MHOTOrpaHHUKH, BBIOMpasi OCHOBaHMS AJs KiacCU(UKalUU (BBIMYKIIbIE M HEBBITYKJIbIE
' MHOTOTPaHHUKH, MPAaBUIbHBIE MHOTOTPAHHUKH, MIPSIMbIE U HAKIIOHHBIE MTPU3MBI, TapasUIeICIHUIe b))
7.9 OnepupoBaTh MOHATHUSAME: CEKYIas TNIOCKOCTh, CEYeHHE MHOTOTPAaHHIKOB
7.10 OOBACHATH MPUHIIMITBI TOCTPOCHUS CEUEHUH MHOTOTPAHHUKOB, UCIIOJIB3YS METOJ CIIEI0B
711 CTpouTh c€UeHUs] MHOTOTPAHHUKOB METOIOM CJIE/IOB, BBIMOJIHATh (BBIHOCHBIE) TNIOCKHE YEPTEKH U3 PUCYHKOB
' IPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y
712 Pematp 3amaun Ha HaxOXACHHE TEOMETPUUYECKUX BEIUYMH MO OO0pas3laM WM aaropuTMaM, MPUMEHSs

N3BCCTHBIC AHAJIMTUYCCKHUC MCTOJIbI IPU PCIICHHU CTAHAAPTHBIX MATCMATHYCCKUX 3aJda4 Ha BBIYHCIICHUC




paCCTOSIHI/Iﬁ MCXKIAY ABYMS TOUKAMHU, OT TOYKHU OO0 HpSIMOfI, OT TOYKH OO0 IMJIOCKOCTU, MCKAY CKPCIIUBAOIIUMHACA

IIpSAMBIMHA

Pemrate 3aa4i Ha HAXO0XACHHUEC TICOMCTPHYCCKUX BCJIIMYHUH IIO 06pa3uaM WM aJiropuT™MaM, MNPUMCHSA

N3BCCTHBIC AHAJIMTUYCCKHUEC MCTOABI ITPU PCHICHUHN CTAHAAPTHBIX MATCMATHUYCCKUX 3alad Ha BBIYUCIICHUC YI'JIOB

713 MEkKy CKPELIMBAIOIIMMUCS MPSIMBIMH, MEKIY MPAMON U IIIOCKOCTHIO, MEXKIY IIOCKOCTSIMM, JBYTPAHHBIX
YTJIOB
214 BbluucnaTh 00bEMBI M IUIONIAAM MOBEPXHOCTEH MHOTOTPAHHMKOB (IIPU3Ma, NMHPaMMA) C IIPUMEHEHHEM
' (GOpMy1, BBIYMCIIATH COOTHOILEHHUS MEK Ty TUIOIIAIIMK IIOBEPXHOCTEH, 00bEMaMH 10100HBIX MHOTOIPAaHHUKOB
215 OnepupoBaTh NOHATUSIMU: CUMMETPHUS B IIPOCTPAHCTBE, LEHTP, OCh M MIOCKOCTh CHMMETPHH, LIEHTP, OCh U
' IIOCKOCTH CHMMETPHU (DUTYPHI
216 U3BnekaTh, NpeoOpa3oBbIBaTh M MHTEPIPETHPOBATh MH(POPMALMIO O IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
' (urypax, npejCcTaBIEHHYIO Ha YepTekaxX M PUCYHKAX
217 [IpUMeHSATh TeoMeTpUUEcKHe (HaKThl Il PEUIEHHS] CTEPEOMETPHUECKUX 3a/1ad, MPE/NOJIarafoluX HECKOIBKO
' I1aTOB PENIEHHUS, €CIIH YCIIOBUs MPUMEHEHHMS 3a/IaHbl B ABHOM (opme
218 [TpUMEHSTH NPOCTEHIITHE TPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHKAIIHOHHBIE CHCTEMBI TPU PELICHUH
' CTEPEOMETPUIECKUX 33124
219 [IpHBOAUTEL MPUMEPHl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOJIE U *KU3HHU, PACIO3HABATH IIPOSBICHHE
' 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpUMEHSAT NOJTy4eHHbIE 3HAHUS HA IPAKTHKE: aHATM3MPOBATH PeabHbIE CUTYAIlUH U IIPUMEHSATh H3y4EHHBIE
TMOHATHS B IIPOLIECCE MOMCKA DEIIEHHS MaTeMaTHuecKd CHOpPMYIMPOBAHHON MPOOIEMBI, MOJAEIMPOBATH
7.20 pealbHble CHMTYalldd Ha s3bIKE T'EOMETPUM, MCCIEI0BaTh MOCTPOCHHBIE MOJEIH C MCHOJIB30BAHUEM

TCOMCTPUICCKHUX MOHATUU U TCOPEM, allliapara anre6pLI, peliaTb IHIPAKTHYCCKUEC 3alladM, CBA3AHHBIC C
HaXOXKIACHUEM I'€COMCTPHUICCKUX BCIINYUH

11 KJIACC




Kon nposepsiemoro

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThl 0CBOCHUSA OCHOBHOM 06pa30B3TeJ’ILHOI7I NporpaMmmbl

pe3yJabTaTa cpeaHero o6mero o6pa3oBaHus
6 I'eomerpust
OmnepupoBaTh MOHATHAMHU: HWIMHAPUYECKAS] TOBEPXHOCTh, 00pa3yIoHe HNUIHHIPUIECKONH TTOBEPXHOCTH,
6.1 IWIMHAP, KOHUYECKas ITOBEPXHOCTh, OOpa3yroliue KOHUYECKOH IOBEPXHOCTH, KOHYC, cdepudeckas
MTOBEPXHOCTH

6.2 Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cepa U map)

6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TNl BPAICHHSI

6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH

6.5 OmnepupoBaTh MOHATHSAMHU: MIAPOBOM CETMEHT, OCHOBAaHWE CErMEHTa, BHICOTA CETMEHTa, IIapOBOW CJIOH,
' OCHOBAHHME IIapOBOTO CJIOSI, BBICOTA MIAPOBOTO CJIOSI, IIAPOBOM CEKTOP

6.6 Bbraucnare 00bEMBI M TUIOIIAM TOBEPXHOCTEH TEN BpaIICHUs, TEOMETPHYECKUX Tell ¢ MPUMEHEHUEM
' hopmyn

6.7 OmnepupoBaTh MOHATHSIMHU: MHOTOT'DAaHHUK, BIIMCAaHHBIA B cdepy M ommcaHHBIH OKoJIo cdepsl, chepa,
' BITMCAHHAsI B MHOTOT'PAHHMK WJIM TEJIO BPALLICHUS

6.8 BBIuucsTh COOTHOMIEHUS] MEXTy IUIOMIAASIMU ITOBEPXHOCTEH M 00bEMaMH OTOOHBIX Tell

6.9 N300paxars n3ydaembie GUTypsl OT PYKH M C IPIMEHEHUEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB

6.10 BBImoyHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp: BHI CBEpXY, COOKY,
' CHH3Y; CTPOUTH CEUCHUS TEJl BPAILCHHS

6.11 W3BnekaTh, HHTEPIPETUPOBATH U MPEOOPa30BBIBATh MHPOPMAIIHIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKHX
' ¢burypax, npeACTaBICHHYIO Ha YepTekKax U PUCYHKaX

6.12 [TpumensaTs reoMeTpuuecKre (GakThl 11 PEIICHHS CTEPEOMETPHYECKUX 3a/1a4, TP SAI0JIAraloIuX HECKOIBKO
' I1arOB PEUIeHMs, €CIIN YCIOBHs MPUMEHEHMS 3aJJaHbl B IBHOM (opme

6.13 OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14 BbIMONHATE N1efCTBUS CIOXKEHHsS BEKTOPOB, BBIYUTAHMS BEKTOPOB M YMHOXKEHHMs BEKTOpa Ha YHCIIO,

OG’BHCHHTL, KaKHMH CBOMCTBaMH OHU OGH&I[aIOT




6.15

[IpumeHsaTh NpaBUiIO NapauIeIenUIe1a IPU CI0KEHUN BEKTOPOB

OnepupoBaTh NOHATUSAMU: JI€KAPTOBbI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpA, PAaBEHCTBO

6.16 BEKTOPOB, KOOpDAMHATHI BEKTOpA, YOl MEXIy BEKTOpaMH, CKaJSIPHOE IPOU3BEACHHUE BEKTOPOB,
KOJUIMHEAPHbIE U KOMIIJIAHAPHBIE BEKTOPBI
6.17 Haxomuth cymmy BEKTOPOB U IPOM3BEJIEHUE BEKTOpAa Ha YHUCIO, YrOJ MEXKAY BEKTOpaMH, CKaJIIpHOE
' MIPOU3BEACHNE, PACKIIAAbIBATh BEKTOP M0 JIBYM HEKOJIJIMHEAPHBIM BEKTOpam
6.18 3aaBaTh IVIOCKOCTh YPaBHEHUEM B JIEKapTOBOI cUCTEME KOOpAUHAT
6.19 Pemats npocreiinine reoMeTpuuecKre 3a1a4i Ha IPUMEHEHNE BEKTOPHO -KOOPAMHATHOTO METOAA
Pemats 3a1aun Ha T0Ka3aTENbCTBO MATEMATUYECKUX OTHOLIEHUI U HAX0XI€HNE T€OMETPUYECKUX BETMUNH
6.20 1o oOpa3iam Wil aaropuT™Mam, MPUMEHS U3BECTHBIE METO/ b TPU PELIEHUH CTAaHAAPTHBIX MaTEMaTHYECKUX
3a/a4
6.01 [IpumeHsTh TpocCTeilive MpOorpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI MPH
' pElIEHUN CTEPEOMETPUYECKUX 3a7a4
6.2 [IpuBOIUTE MpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IMIPUPOJIE U JKU3HH, PACIIO3HABATH MPOSBICHUE
' 3aKOHOB T'€OMETPUU B UCKYCCTBE
[IpuMeHATh MONMy4YEHHBIE 3HAHWS HA MPAKTUKE: AHAJIM3UPOBATh pPEAJIbHBIE CUTYyalUH W IPUMEHATH
U3y4eHHbIE TOHATUS B IPOIECCEe IMOMCKAa pPEIIeHUs MaTeMaTH4eCKu CGHOpPMYIHUPOBAHHON MpoOIeMbl,
6.23 MOJEJIMPOBATh pPEAIbHbIE CUTyallUM Ha S3bIKE TIE€OMETPHM, HCCIEIOBaTh IOCTPOEHHBIE MOJEIH C

HCIIOJIb30BAHUEM I'€COMETPUUCCKUX MMOHATUHN U TEOPEM, allrapara anre6pbl, pe€aTh NpPakKTUYCCKUE 3a]a4n,
CBA3aHHBIC C HAXOXKXICHUEM I'COMETPUICCKUX BEJINYNH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAaHUA

7

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CcTepeoMeTpuu. Touka, mpsMas, IIOCKOCTb, NPOCTPAHCTBO.
[TonsiTHE 06 aKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U

CICACTBUA U3 HUX

7.2

B3aumHO€ pacrosioKeHue NpsAMBIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, TapAJUICIbHBIC
U CKpeIuBaromuecs npsamele. [lapamieasHOCTh NPAMBIX U INTIOCKOCTEN B IPOCTPAHCTBE:
MapajuleJbHbIE  OpsIMbIE B IPOCTPAHCTBE, MAPAUIEIBHOCTE TPEX  MPSAMBIX,
MapajuIeIbHOCT NMPSMON U IUIOCKOCTH. YTJbI C COHAIPaBICHHBIMH CTOPOHAMHU, YIOJ
MEXIy MpsSMBIMA B IpocCTpaHCTBE. IlapajuienbHOCTH IUIOCKOCTEW: IapajuieIbHbIE
IIJIOCKOCTH, CBOWMCTBA MapaJuleNIbHBIX ILTIOCKOCTER. [Ipocrelimme mpocTpaHCTBEHHBbIE
(Gurypsl Ha IIOCKOCTH: TETPa’Ip, KyO, Mapajuleaenuie]], IoOCTPOCHHE CeUEHUI

7.3

[lepneHuKynApHOCTh MNPSAMONM M IUIOCKOCTH: TEpPHEHAMKYISpHbIE TMpsMble B
MIPOCTPAHCTBE, MPSAMbIE MapajulesbHbIe U MEPHEHIUKYISAPHbIE K IUIOCKOCTH, MPU3HAK
MEPIEHANKYJISIPHOCTH MPSAMOU M TJIOCKOCTH, TEOpPEMa O MPSAMOM MEPNEHANKYISIPHON
IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YTrOJ MEXKIY MPSIMON U IUIOCKOCTBIO, IBYIPaHHBIN
yroJi, TUHEWHBIH yroJl AByrpaHHOTO yria. [lepneHnukynsp u HaKJIOHHbBIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 0 TMIIOCKOCTHU, MPOEKIUs QUrypsl Ha
IJI0CKOCTh. [leprneHaAuKyIsIpHOCTh IUIOCKOCTEH: MPHU3HAK MEPHEeHIUKYISIPHOCTH ABYX
wiockocteit. TeopeMa o TpEX mepreHanKyaspax

7.4

[loHsiTHE MHOTrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOIOIDaHHMKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKH, pa3BEPTKAa MHororpaHHuka. IIpusma: n-yrojbHas
IpU3Ma, TPaHU U OCHOBAHMS IPU3MBI, IpAMasi U HAKJIOHHAsl IPU3MBbl, OOKOBAsI U MOJIHAS
MOBEPXHOCTh Npu3Mbl. [lapamienenunesn, NpsMOYroJIbHBIA NapajjieNenuIes, U €ero
cBoiicTBa. [Iupamuia: N-yroapHas nupamMuja, rpaHud ¥ OCHOBaHUE MUPaMM/[Ibl, OOKOBast
U TOJIHAsl MOBEPXHOCTbh MUPAMUJbI, IPaBUIbHAS U yceu€HHas MUpaMuaa. DJIEMEHTbI
npusMbl M nupamuabl. IlpaBuibHble MHOTOTpaHHMKHM: HOHSATHE MPABUIBHOTO
MHOTOIpaHHHMKa, TMpaBUJbHAs MpU3Ma U TpaBUIbHAs MUPAMUAA, MPaBUIIbHAS
TpeyroJibHasi MUpaMUa U MPaBHIBHBINA TeTpa’p, KyO. [IpencTaBienue o mpaBUIIbHBIX
MHOTOTPaHHUKAX: OKTadp, AOACKa’dAp U nkocadapyrue CedeHus NpU3Mbl U MUPaMU b

7.5

CI/IMMeTpI/IH B MIPOCTPAaHCTBC: CUMMCETPHUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, INJIOCKOCTH.
ONEeMEHTHI CUMMCTPUU B nupamujax, napauicICIuIcaax, MpaBHUJIbHBIX
MHOT'OT'paHHUKaxX




7.6

Bbruncnenue 31eMEHTOB MHOTOTPAaHHMKOB: pé&0pa, auaroHanu, yrisl. I[lmomans
OOKOBOI MOBEPXHOCTHU M MOJHOM MOBEPXHOCTU MPSIMOM MPHU3MBI, IJIOLab OCHOBAHUIA,
Teopema 0 OOKOBOM MOBEPXHOCTH MPsIMOI mpu3Mbl. [1omans 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTH IIPABUIIBHOM NMHpaMU[bl, TEOPEMA O IUIOMAAX YCEYEHHOW NHUPAMUJBI.
[onsitue 06 06bEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[MonoOusie Tena B mpoctpancTBe. COOTHOMICHUS MEXAY IUIOMAASIMUA TOBEPXHOCTEH,
00BbEMaMu IOAOOHBIX TET

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

['eomeTpus

6.1

Hunuaapudeckas TOBEPXHOCTh, 00pa3yrolue HWIMHIPUUECKON TOBEPXHOCTH, OCh
UWIMHAPUYECKON moBepxHocTU. LunmuHap: ocHoBaHusS M OOKOBas MOBEPXHOCTD,

o0Opa3syromas 1 0Ch, TIIOMAAh OOKOBOW U MTOJTHON TTOBEPXHOCTH

6.2

Konndeckast moBepxHOCTh, 00pa3yronne KOHUIECKOH MOBEPXHOCTH, OCh M BEpIITHHA
KOHHUYeCcKoi moBepxHOCTH. KoHyc: ocHOBaHME M BeplIMHa, oOpasyioiias U OcCh,
1013l OOKOBOW M TIOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpa3ymoolue u
BBICOTA, OCHOBAHUS 1 OOKOBAsi IOBEPXHOCTh

6.3

Cdepa u map: neHTp, paauyc, AMaMeTp, TUIOIIAlb MOBEpXHOCTU chephl. B3aumHoe
pacnofio’keHue cdepbl U IUNIOCKOCTH, KacaTelbHasl MIOCKOCTh K cdepe, IUIOIaab

cthepsl

6.4

N300paxkenue Ten BpalieHUs Ha MI0CKOCTU. Pa3BépTka HUIMHIpPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallICHUA W MHOI'OT'PAHHUKOB. MHOFOFpaHHI/IK, OIMMCaHHBIN
OKOJIO C(bepbl, C(bepa, BIIMCaHHAA B MHOT'OT'PAHHUK, WJIM TCJIO BPAIICHUA

6.6

[Tonsatue 06 o6wéMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00BEME
HPSIMOYTOJIBHOTO MapalieNienumea u ciaeacTBus u3 He€. O0bEM MIMHIIPA, KOHYCA.
O6bEM 11apa u IIomaas cQepsl

6.7

[TonpoGHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEKTY IJIOIIAIMU TOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TENT

6.8

Ceuennsi muMHIpa (MapajjieIbHO U TEPIEHIUKYISPHO OCH), CEUeHHUs KOHyca
(mapasieTbHOE OCHOBAHUIO U MPOXOISIIEE Yepe3 BEPIINHY), CCUCHHUS Iapa

6.9

BeKTOp Ha IINIOCKOCTU M B HPOCTPAHCTBE. CrnoxxeHrue ¥ BBIYUTAaHHUE BCKTOPOB.
YMHOXKEHHE BCKTOPAa Ha YHCJIO. Paznoxxenue BCKTOpa 110 TpéM HCEKOMIUJIaHapHbBIM
BCKTOpPaM. HpaBI/IJ'IO napajiiejcnuIicaa. Pemnienue 3agay, CBsA3aHHBIX C
IMPUMCHCHUCM ITPpaBUJI JENCTBUI C BCKTOpaMU

6.10

HpﬂMOerJ'ILHaH CUCTCMAa KOOpAWHAT B IIPOCTPAHCTBEC. KOOp,Z[I/IHaTBI BCKTOpaA.
HpOCTCfIIJ.IPIG 3alauyi B KOOpAHWHATax. Yron MCKJy BCKTOpaMHU. CKaJBIpHOe




IIPOU3BEICHUE BEKTOPOB. BhIUnCIEHUE YITIOB MEXAY NPSAMBIMU U IUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METOJI IIPU PEIICHUH F€OMETPUYECKUX 3a]a




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIbHOM
IMPOI'PAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUA

Konx nposepsiemoro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/ILHOI MPOrpaMMBbI CpeIHero
0011ero 06pa3oBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aTOPUTMAMU PEIICHHS 3ajad;
yMeHue (HOopMyIHpoBaTh U ONEPUPOBATH MOHATHUSIMU: OIpENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBHE, CBOMCTBO, MPU3HAK, JOKA3aTeIbCTBO,
PaBHOCHUIBHBIE (bOpMyIUPOBKY; [IPUMEHSATD UXx; yMEHUE
dbopmynupoBaTh 00paTHOE U TPOTHUBOIIOJIOKHOE YTBEPXKIACHHE,
NPUBOJUTL IIPUMEPbl U KOHTPIPHUMEPBI, HCIIOJIB30BATh METOJ
MaTeMaTU4YEeCKOU WHIAYKIUH; ITPOBOANTE JOKA3aTCIbHBIC PACCYXKACHHUA
npu PEHICHUA 3ajaa4, OLICHUBATH JIOTUYCCKYTO MIpaBUIIBHOCTD
pacCyXJIeHHIl; yMEHHE ONEPUPOBATh MOHSATUAMHU: MHOKECTBO,
IIOJAMHOKECTBO, OII€pallvui HaJl MHOXCECTBaAMH, YMCHUE HCII0JIb30BaThb
TEOPETHKO-MHOXKECTBEHHBIN  ammapaT Ui ONHWCAaHWs  peabHBIX
IPOIIECCOB U SIBJICHUH W MPH PEUICHUU 3a/1a4, B TOM YUCIIC U3 IPYrUX
y4eOHBIX IPEMETOB; YMEHUE ONIEPUPOBATH OHATHAMHU: Tpad, CBSI3HBIHI
rpad, nepeBo, LMKI, Tpad HA IJIOCKOCTH, YMEHHE 3aJaBaTh W
OTIUCBIBATh Tpadbl Pa3IMIHBIMU CIIOCOOAMHU; UCTIONH30BATh Ipadbl MPU
pellIeHUH 3a1a4

YMeHue onepupoBaTh MNOHATUAMU: HATypalIbHOE YUCIIO, LIEJI0E YHCIIO,
CTEIIEHb C LIeJIBIM [T0Ka3aTesleM, KOpeHb HaTypaJIbHOM CTENeHH, CTEIIEHb
C palMOHAJIBHBIM IIOKa3aTeleM, CTeNeHb C JIeHCTBUTENbHBIM
nokasareneM, JiorapuM dmucia, CHHYC, KOCHMHYC U TaHI€HC
IPOM3BOJILHOIO YHMCIJIAa, OCTATOK 10 MOJYJII0, PallMOHAIBHOE 4YHUCIIO,
UppallMOHAIBHOE  YHUCIIO, MHOXKECTBA  HATYpaJbHBIX,  LIEJbIX,
paLlMOHATIBHBIX, JEHCTBUTENbHBIX YHCEN; YMEHHE MCII0JIb30BaTh
NPU3HAKU JETMMOCTH, HAMMEHBIINN OOIIUI JeNuTeNb 1 HauMEHbLIee
oO1miee kpaTHOe, AITOpUTM EBKIMa npu perieHnu 3a1ay; 3HaKOMCTBO
C pa3MYHBIMM MO3UIMOHHBIMM CHCTEMAMM CUMUCIICHHS; YyMEHHUE
BBINOJIHATH BBIYMCIICHUE 3HAYCHUH M TPeoOpa30BaHus BBIPAKEHHH CO
CTeNEeHsAMU U Jorapudmamu, npeoOpa3oBaHus JpoOHO-pAIIMOHATIBHBIX
BBIPAKEHUI; YMEHUE ONEPUPOBATh MOHATHUAMHU: MOCIEI0BATEIBHOCTD,
apupmeTHueckas ~— Mporpeccusi,  reoMeTpuueckas  Mporpeccus,
OeckOHeUHO yOBbIBarollas TeOMEeTpUYecKass IMpPOrpeccus; yMEHue
3a/1aBaTh  IIOCJIEOBATEIBHOCTH, B TOM YHCI€ C IOMOIIBIO




PEKyppeHTHBIX  (OpMyJI;  yYMEHHE  OINEpUPOBAaTH  MOHATUSIMHU:
KOMIUIEKCHOE YMCJIO, CONPSKEHHBIE KOMILJIEKCHBIE YHCIIA, MOILYIb U
apryMeHT KOMIUIEKCHOTO 4Hcia, popMa 3alMcH KOMIUIEKCHBIX YHCENT
(reomeTpuueckasi, TPUTOHOMETpPUYECKass U anredpandeckas); yMeThb
NPOU3BOJIUTH apu(PMeTHIECKUE IEHCTBHUSA C KOMIUIEKCHBIMUA YHCIIAMU;
OPUBOJUTH  NPUMEPHI  HCIOJIB30BAHHSA  KOMIUIEKCHBIX  YHCEN;
ONEpUpOBaTh TMOHATUSAMHU: MaTpuua 2x2 u 3X3, onpeaeauTeb
MaTpPHUILIbl, FEOMETPUYECKUI CMBICII ONIPEAETUTENS

YMeHHe onepupoBaTh NOHATUAMU: PALMOHAIBHBIE, UPPALMOHAIBHBIE,
NoKa3aTelbHbIe, CTENIEHHbIE, JIOTApU(PMUUECKHE, TPUTOHOMETPUYECKUE
YpaBHEHUSI M HEPABEHCTBA, MX CHUCTEMBI, YMEHHE OIEPHUPOBATH
HOHITHUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE TPe0Opa3oBaHue, ypaBHEHUE,
HEpPABEHCTBO, CHCTEMA YpPAaBHEHUN W HEPABEHCTB, PABHOCHJIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pEIlaTh YpPaBHEHUS,
HEpPABEHCTBA M CHCTEMBI C IOMOIIBIO PA3JINYHBIX MPUEMOB; pEIIaTh
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBl C IAPAMETPOM; IPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJI PEIICHNS MaTEMaTHYECKUX

3a[a4 U 3a]a4 U3 pazIM4HbIX 00JacTell HayKH U peasibHOM KU3HU

YMenue onepupoBaTh MNOHATHSIMH: (DYHKIUS, YETHOCTH (GYHKIHH,
NEPUOJUYHOCTDh (PYHKIUU, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIIUH, SKCTpeMyM (PYHKIHH, HAanOOJIbIIIee M HAUMEHbBIIICE 3HAUCHHS
GyHKIMM Ha TPOMEXKYTKE, HempepbiBHAs (YHKIUS, ACHUMIITOTHI
rpajuka GyHKIUM, TepBas W BTOpas MPOU3BOAHAA (GYHKIIHH,
reOMEeTpUUeCKU U GU3UYECKUI CMBICI IPOU3BOIHOM, TEpBOOOpa3Has,
OTpeNeNEHHBI HHTErpajl; YMEHHE HaXOAWTh AaCHUMMTOTHI Tpaduka
GyHKIMM; YMEHUE BBIYUCIATH MMPOU3BOJHBIE CYMMBI, IIPOU3BEICHUS,
YaCTHOTO U KOMIO3UINK (YHKIUH, HAXOAUTh YPAaBHEHUE KacaTeIbHON
K TpaduKy QyHKIHNH; yMEHUE HAXOAUTh MPOU3BOIHBIE AIEMEHTAPHBIX
GbyHKIMI; yMEHHE HCIONb30BaTh MPOU3BOJHYIO IS HUCCIENOBAHUS
GbyHKIMIA, HAXOAUTH HaUOOJbIINE U HAMMEHBIINE 3HaYeHUsT (YHKIIHIA;
CTpOUTh TIpaK MHOTOYJICHOB C UCIOJIb30BaHUEM allapara
MaTEeMaTHYeCKOTO  aHalW3a; MPUMEHSITh  MPOU3BOJHYIO TS
HAXOX/ICHUs HAWIY4lIero pelieHUs B MNPUKIAAHBIX, B TOM 4YHCIIE
COIMANIbHO-OKOHOMHMYECKUX ¥  (U3WYECKUX 3a/Jadax; HaxOoJIUTh
TUTIOMIAN U 00BEMBI (PUTY C TOMOIIBI0 UHTETpajia; MPUBOAUTH IPUMEPHI
MaTEeMaTHYECKOTO MOJICTUPOBAHUS C MOMOIIBI0 MU depeHIInaTbHbIX
ypaBHEHUH

YMeHue onepupoBaTh MOHATHSIMU: rpaduk QyHKIMM, oOpaTHas
GyHKIMSA, KOMIO3UIUs GYHKIUHN, JTuHEHAas QYyHKIMS, KBaJApaTUYHAas




¢yHKIMsA, — panuoHanbHas — (QyHKOMA, — CTeNeHHas  (QyHKUuS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUECKHE
¢yHKIMM, TOKa3aTenbHass M Jorapudmuyeckas (GyHKIUH; yMEHUE
CTPOUTH TpadUKH M3yYCHHBIX (PYHKUIUH, BBIIOIHATH MPEOOpa30OBaHUS
rpadukoB GYHKIUH, UCIIOJIB30BaTh TPA(GUKH I N3yUEHHSI TIPOIIECCOB
¥ 3aBHCUMOCTEH, P PEIICHNH 3a7a4 U3 JIPYTUX y4eOHBIX IPEAMETOB
U 3a/1a4 U3 PEATbHOU XHM3HH; BBIpAXaTh (OPMyJIaMH 3aBUCHMOCTH
MEXy BEIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA M TpapuKy (PyHKIHMIA 115t
peleHus ypaBHEHUH, HEPaBEHCTB M 33]1a4 C MapaMeTpaMu; H300pakaTh
Ha KOOPJAMHATHOM IUIOCKOCTM MHOXECTBA PpEUICHUN YpaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/layM Pa3HbIX THUIOB (B TOM 4YMCIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha JABH)KEHUE, padoTy, CTOMMOCTh TOBAPOB U
yCIyr, Hajord, 3aJayd U3 o0JIacTU YIpaBieHHs JHUYHBIMH U
ceMEeHbIMU (UHAHCAMM); COCTABJIATh BBIPAKEHUS, YpPaBHEHUS,
HEpPAaBEHCTBA M HUX CHCTEMBl M0 YCJIOBHIO 3a/1ayd, MCCIEI0BATh
MOJIyY€HHOE pPEelleHHe U OLIEHHWBATh MPaBAONOI00HOCTh PE3yJIbTaTOB;
YMEHHE MOJEIMPOBATh PEAIBHBIC CHUTyallud HA SI3bIKE MATEMAaTHKU;
COCTAaBJIATH BBIPAXKCHMS, YPABHEHUS, HEPABEHCTBA U MX CHCTEMBI I10
YCIOBUIO  3aJa4d,  HCCIENOBaTh  IOCTPOEHHBIE  MOJEIH  C
UCIIOJIb30BAHUEM ammapara ajareopbl, MHTEPIPETUPOBATh MOJTYYEHHBIN
pe3ysbTar

YMeHue onepupoBaTh MOHATHSAMH: cpeAHee apudmeTrnueckoe,
MearaHa, HauboJblllee 1 HaMMEHbIIIee 3HaUeHUs], pa3Max, JUCIepcus,
CTaH/JapPTHOE OTKJIOHEHHE YHMCIOBOro Habopa; yMEHHE U3BJIEKATb,
UHTEPIPETHPOBATh MH(GOPMALIMIO, MPEJCTaBICHHYI0 B TalOiuIax, Ha
nuarpammax, rpadukax, OTpa)xarollylo CBOMCTBa peabHBIX MPOIECCOB
U SBIEHUH; NPEACTaBIATh HH(OPMALKMIO C IOMOIIBI0 TaOIUIl U
auarpamm; HCClefOoBaTh CTaTHUCTUYECKUE JaHHBIE, B TOM YHCIE C
OpUMEHEHHEeM TrpadUvYecKuX METOJOB U DIEKTPOHHBIX CpPE/ICTB;
rpaduyecku HccieoBaTh COBMECTHBIE HAONIOIEHUS C IOMOIIBIO
JIyarpamMM pacCceuBaHUs U JIMHEHHOW perpeccuu

YMeHHe OmnepupoBaTh MOHATUAMU: CIy4alHBIA OIBIT U CllydalHOE
cOOBbITHE, BEPOSITHOCTb CIIy4aHOTO COOBITUS; YMEHHE BBIYUCIATH
BEPOSATHOCTh C MCIIOJIb30BAaHUEM I'paMuecKUX METOJIOB; HNPUMEHSThH
(GOpMyIbI CIIOKEHUS U YMHOXEHHUS BEPOATHOCTEH, popMyny MOIHOM
BeposATHOCTH, (opmyny bepHymnu, xomOuHartopHele (akTel H
(GopMyInbl; OLIEHMBATH BEPOSITHOCTH pEaAbHBIX COOBITHI; yMEHue
OIIEPUPOBATH IOHATHUAMM: Clly4aliHas BEJIIMYWHA, pPaclIpeIeIcHUue




BEPOSATHOCTEM, MATEMAaTUYECKOE OXKUAAHNUE, TUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHUE CIIy4JalilHON BeIMYMHBI, (QYHKIUH pacHpeleNcHus |
IUDIOTHOCTA  PAaBHOMEPHOIO, IIOKA3aTeJIbHOTO U HOPMAaJIBLHOIO
pacupeneneHnid; yMEHHE HCIIOJIb30BaThb  CBOWCTBA  M3YYEHHBIX
pacupeneneHni Aus peleHus 3a1a49; 3HaKOMCTBO C ITOHATUSIMHU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBAHUN; YMEHUE
NPUBOAUTH TIPUMEPBI TPOSBICHUSA 3aKOHA OOJBIIMX YHCET B
NPUPOIHBIX M OOIIECTBEHHBIX SBICHUIX; YMEHHE OIIEPHPOBATH
MOHATUSAMH: COYETAHHE, IEPECTAaHOBKA, YHUCIO COYETAHUH, YHCIIO
nepectaHoBOK; OMHOM HbroTOHA; yMeHHE TPUMEHSATh KOMOMHATOPHbIE
(bakThel ¥ pacCyXICHUs AJs PElIeHUs 3a/1ad; OLIEHUBATh BEPOSITHOCTU
peaIbHBIX  COOBITUH; COCTaBJISTh BEPOSTHOCTHYIO MOJEIb H
WHTEPIPETUPOBATH MTOITYYECHHBIN pe3ynbTaT

YMeHue omnepupoBaTh TMOHATUSMHU: TOYKA, NpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YyIJa, IUIOCKUN yrou,
JIBYTPaHHBIA yroJl, TPEXTPAaHHBIA YroJ, CKpEUIMBAIOIIMECsS MpsSMBbIE,
NapajieIbHOCTh U NEPIEHIUKYAIPHOCTD MPSAMBIX U IJIOCKOCTEH, yrol
MEXIy MPSMBIMH, YroJl MEKIY MPSIMON M IUIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE MEXKIY
NpSIMBIMU, PACCTOSIHUE MEXAY IIOCKOCTSMHU; YMEHHUE HCIOJIb30BaTh
IpU pElIeHUH 3a]ad HU3y4YeHHbIE (aKkThl U TEOPEMbl IUIAHUMETPHUU;
YMEHHE OLEHUBATh pa3Mephbl 0OBEKTOB OKPY)KAIOIIET0 MUPA; CTPOUTH
MaTeMaTHYeCKUe MOJEIH C MOMOIIBI0 FeOMETPHUYECKUX MOHATUH U
BEJIMYMH, pelIaTh CBsI3aHHbIE C HUMH MTPAKTUUYECKHUE 3a/1a4H
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YMeHue onepupoBaTh NOHATUAMU: IIOMAAL (PUTYPBI, 00bEM (GUTYPHI,
MHOTOTpaHHUK, [TPaBHJIbHBII MHOTOTPaHHUK, CEYeHHE MHOTOIPAHHUKA,
KyO, Mmapajuienenumnes, rnpusMa, nupamuaa, Qurypa v MOBEPXHOCTh
BpallleHus, HWIMHJIP, KOHYC, map, cdepa, miomanb cepsl, MIOMaIb
MOBEPXHOCTU MUPAMUJBI, MPU3MBI, KOHYyca, HUIUHApPA, 00BEM Kyda,
IPSIMOYTOJIBHOTO Tapajuieienurnena, NupaMuabl, TPU3MbL, IHHIPA,
KOHYCa, 11apa, pa3BEPTKA MOBEPXHOCTH, CEUCHUS KOHYCA U IIWIIMHIPA,
napajuieibHble OCH WM OCHOBAHMIO, CEUEHHE Ilapa, IUIOCKOCTb,
Kacaromfasicss cepbl, HWINHIPA, KOHYca; YMEHUE CTPOUTH CEUYCHUE
MHOTOTpaHHHKA, H300pakaTb MHOTOTPAHHUKH, (PUTYPHI U TOBEPXHOCTH
BpallleHUsl, UX CEYEHMs, B TOM YHUCIE€ C TOMOIIbIO 3JIEKTPOHHBIX
CPEICTB; yMEHHME TPUMEHSATh CBONCTBAa TeOMeTpudeckux Quryp,
CaMOCTOSITENILHO (OPMYIHPOBATH OMNpPEACTCHHUs HU3y4aeMbIX (Guryp,
BBIJIBUTaTh THUIOTE3bl O CBOMCTBAX W IMpPHU3HAKaX T€OMETPUUYECKUX
¢uryp, 00OCHOBBIBATH WJIHM ONPOBEPraTh WX, YMEHHE IPOBOJIUTH




KIaccupukanuio (GuUryp Mo pasIUYHBIM PU3HAKaM, BBITIOIHATH

HeO6XOI[I/IMBIe AOIMOJIHUTCIIBbHBIC ITIOCTPOCHUS
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YMeHue omnepupoBaTh TMOHATHSAMH: JIBIDKCHHE B IPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH M B IMIPOCTPAHCTBE,
HOBOPOT, MpeoOpa3oBaHue MM0a00Us, TMOAOOHBIE (UTYpBI, YMEHHE
pacrno3HaBaTh paBHbIC U TIOJI0OHBIC (PUTYPHI, B TOM YHCIIE B MPUPOJIC,
UCKYCCTBE, apXUTEKTYpEe; UCIOJIb30BaTh T€OMETPHUCCKUE OTHOIICHUS
IpH PEIICHUH 3a/1a4; HAXOIUTh T'C€OMETPUUYCCKUE BEIUYMHBI (JUTHHA,
yroj, TUomaas, o0bEM) MpPU PEIICHUH 3aJad U3 JPYruX Y4eOHBIX
PEIMETOB U U3 PEATbHOM KU3HU; YMEHUE BBIUYUCIISITh TCOMETPUUICCKUE
BEJIMYUHBI (JIJTMHA, YTOJI, TJIOMIaab, 00BEM, IJIONMIAIL MMOBEPXHOCTH),
UCTIOJIb3YSl U3YYCHHBIE (OPMYIIBI U METOJBI, B TOM YHUCIIS: TUIOMIAb
MTOBEPXHOCTH TTHUPAMUJIBI, TIPU3MBI, KOHYCA, IIFJIHHJIPA, IUIOMAIb CHEephI;
00BEM Kyba, IPSIMOYTOJIPHOTO TIapaJuIeNIenUIe/1a, TUPaMUIbI, TTPU3MBI,
NWIMHPA, KOHyca, IMapa; yMEHHWE HaXOJUTh OTHOIICHHE OO0BEMOB
M0TI00HBIX UTYD
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YMeHue omnepupoBaTh  IMOHATHSAMHU: TPSIMOYTOJbHAs  CHCTEMa
KOOpJMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPJUHATHI BEKTOPa, CyMMa
BEKTOPOB, MPOM3BEICHNE BEKTOPA HA YHCIIO, Pa3IoKEeHHE BEKTOpa Mo
0a3ucy, CKalsipHOE MPOU3BEICHHE, BEKTOPHOE MPOU3BEICHHUE, YTOJ
MEXIy  BEKTOpaMH; YMEHHE  HCIOJIb30BaTh  BEKTOPHBIA U
KOOPJMHATHBII METOJ JJIsi PElIeHHUs] T€OMETPUUYECKUX 3ajad U 3a4ay
OPYTrUX y4eOHBbIX IPEIMETOB
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YMenue BbIOMpATh NOAXOMSAIIMA METOJ JUIsl pEIIeHUs 3aJauu;
NOHMMAaHHE 3HAYUMOCTH MaTeMaTUKH B W3YYCHHH MPUPOAHBIX U
OOILIIECTBEHHBIX MPOIECCOB M SBICHUN; YMEHHE paclo3HaBaTh
MPOSBIICHUE 3aKOHOB MaTE€MaTHUKU B HCKYCCTBE, YMEHHUE MPHUBOJIUTH
npUMepbl MaTeMaTHUYECKUX OTKPBITHM POCCUIICKOM U  MHPOBOM
MaTeMaTHYeCKON HayKu




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O

MATEMATHKE
Kox IIpoBepsieMblii 3JIeMEHT COJlePKAHMS
1 Yucna v BIYKCICHUS
1.1 Harypanbesble u nensie yncina. [Ipu3Haky qenuMoCTy HEIbIX YUCe
12 Panmonaneueie yncia. OOBIKHOBEHHBIE U JCCATUYHBIC IPOOH, TPOIICHTHI, OECKOHEYHBIE
' HEPHUOUIECKUE APOOH
13 Apudmernueckuil KopeHb HaTypalbHOW creneHH. JleWcTBuA C apupMeTHUEeCKUMU
' KOPHSIMH HATYPaITbHOU CTETICHH
14 Crenenp c nensiM nokaszareneMm. CTeNeHb ¢ pallMOHANbHBIM Moka3aTeneM. CBoiicTBa
' CTETeHH
15 CuHyC, KOCHHYC M TAaHT'€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTCHC
' 9HCIIOBOTO apryMeHTa
1.6 Jlorapudm gucna. JlecSTHIHBIC U HATYpATbHBIC JOTapru(OMBI
JlelictButenbHbIe Yncia. Apru(pMETHYECKAE OTEPAMH C JIEHCTBUTEILHBIMU YHCIIAMH.
1.7 [TpuOnmkEHHBIE BHIYMCICHUS, MIpaBUiIa OKPYTJCHHs, MPUKUAKA U OLIEHKA pe3ysbTara
BBIYMCIIEHUI
1.8 [IpeobOpazoBanue BeIpaKeHU
1.9 KommnekcHeie yncna
2 VYpaBHEeHUs 1 HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppanmonanbHple ypaBHEHUS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKHE YPaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHple HEPABEHCTBA
2.7 [TokazarenbHbIe U TorapupMUIecKre HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTtemMbl U COBOKYITHOCTH ypaBHEHUN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Martpuiia CUCTeMbl TMHEWHBIX ypaBHEHHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocoOsl 3amanust (Qyskuuu. ['paduk ¢ynkuuu. B3aummuo oOpartHbie

31 ¢bynkuuu. Yérneie n Heuétnele pynkuuu. Ileprogunueckue GpyHxkumnn
Ob6nacte onpeneneHust 1 MHOXecTBO 3HaueHul pynkuuu. Hymu ¢pynkuuu. [Ipomexyrkn
3.2 3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH ()YHKIIMU. MaKCUMyMbl 1 MUHAMYMBI
¢bynkuuu. Hanbospiee u HanMeHbIee 3HaueHne QyHKIUU Ha TPOMEXKYTKE
33 Crenennas (yHKIMS C HAaTYpaJbHBIM U IENBIM MoKa3aTteneM. E€ cBoiicTBa u rpaduk.
' CaoiicTBa u rpaduk KOpHS N-0ii CTENCHN
3.4 Tpuronomerpruyeckue QyHKIMH, UX CBOWCTBA U IpaQUKU
3.5 [TokazarenbHas u gorapudmuueckas QyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku pazpbiBa. AcuMnToTHl rpadukoB QyHKIUN. CBONCTBA (PYHKINNA, HEIPEPHIBHBIX
' Ha OTpE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyiia CI0KHBIX MPOIIEHTOB
4 Hauana maTemaTnyeckoro aHaamza
4.1 [IpousBonnas ¢pynkuun. [Ipor3BoaHbIe AMeMEHTAPHBIX PYHKINH
[IpumeHeHre mpPOU3BOJHOW K UCCIENOBaHMIO (DYHKIUMH Ha MOHOTOHHOCTh U
4.2 aKcTpeMyMbl. HaxokaeHwe HamOOJbIIEro W HAaWMEHBIEro 3HA4YeHHs (YHKIMH Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnwucarenpHasi CTAaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomeTpust
7.1 Ourypsl Ha MIOCKOCTH
7.2 IIpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena n MOBEPXHOCTH BpAIICHUS
7.5 KoopauHaTsl 1 BEKTOPEI







