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HHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «l'eomerpus» 06a3oBoro ypoBHs mnsi oOydarommxcs 10 —11 xmaccoB paspaboTaHa Ha OCHOBE
denepanbHOT0 rocyJapCTBEHHOIO 00pa30BaTENBLHOIO CTaHAApTa CPEeIHEro oOmiero o0pa3oBaHUs, ¢ YUYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMUIA,
NPEABSIBIAEMBIX K MaTeMaTH4ecKOMYy OOpa3oBaHUIO, M TPAIUIMK POCCHHCKOro oOpa3oBaHMs. Peanmuzamms mporpaMmbl oOecriedMBaeT OBJIAJCHUE
KJTFOUEBBIMH KOMIIETEHIIMSMH, COCTaBJIIONIMMU OCHOBY JUII CaMOPa3BHTHS M HENPEPHIBHOIO 0Opa30BaHMS, IEIOCTHOCTH OOLIEKYJIBTYPHOTO,

JIMYHOCTHOTI'O U ITO3HABATCIBbHOI'O PA3BUTHA JIMYHOCTH O6y‘-IaIOHII/IXC$I.
Hean nzydyenust yaeGHOro Kypca

BaxxHOCTh y4eOHOTO Kypca reOMETpUU Ha YPOBHE CPEIHEr0 00IIero oo0pa3oBaHus 00YCIIOBIICHA MPAKTUYECKON 3HAYMMOCTHEO METAIPEIMETHBIX
U TPEAMETHBIX PEe3yJbTaTOB OOyuYeHHs] TEOMETPUM B HAINPABICHUH JHYHOCTHOTO Pa3BUTHs OOYy4YaroUIMXcsi, (GOPMHPOBaHUS (DYHKIIMOHATIHLHOU
MaTeMaTHYECKOW TPAaMOTHOCTH, M3YYEHHUS APYTruX Y4eOHBIX AUCHUIUINH. Pa3BuTHe y 00ydyarommxcsi MpaBUIBHBIX IMPEICTABICHHA O CYIIHOCTH U
HpOI/ICXO)KIIGHI/II/I FCOMeTpI/I‘-IeCKI/IX a6CTpaKHI/II>'I, COOTHOIICHUHA peanLHoro n UACAJIBHOIO, xapaKTepe OTpa)KeHI/Iﬂ MaTeMaTHHCCKOﬁ HaYKOfI ﬂBHeHI/If/'I nu
MPOIIECCOB peajbHOTO0 MHpa, MECTE T€OMETPUM B CHUCTEME HayK M POJIM MaTEeMaTHMYECKOTO MOJAEITUPOBAaHWS B HAYYHOM TO3HAHMM M B MPAKTHUKE
crocoOcTBYeT (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS yYAIIUXCS, a TAK)KE KAYeCTB MBIIUICHHS, HEOOXOJUMBIX IS aJanTallid B COBPEMEHHOM
0o0IIeCTBeE.

I'eomeTpus siBiIsIeTCs OTHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO OOIIEero 00pa30BaHUs, TaK KaKk 00eCIeYHBACT BO3MOXHOCTh NU3YICHHU ST
KaK JIMCIUTUIMH €CTECTBEHHO-HAYYHOW HANPABIEHHOCTH, TaK M TYMaHUTAPHOM.

Jlormdeckoe MbIUIeHHE, GopMUpyeMoe MPU U3YUYEHUU OOYYAIOIIUMUCS MOHSATUIHHBIX OCHOB M€OMETPHH M MOCTPOSHUU IEMNOYKHU JTOTUYECKUX
yTBep)K)]eHI/Iﬁ B X0I€ peHIeHI/IH FeOMeTqueCKHX 3aaad, yMeHI/Ie BbIIBUT'AaTh 1 OHpOBepFaTI) THUITIOTEC3bI HeHOCpeHCTBeHHO I/ICHOJ'IBSyIOTCSI HpI/I peH_IeHI/II/I
3aJ1a4 €CTECTBEHHO-HAYYHOTO IMKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpUeHTUPOBATHCS B MIPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO BCEX OONACTSIX AEATETHbHOCTU uenoBeka. OpHUeHTaIus yeloBeKka BO

BPEMCHH U NPOCTPAHCTBC — HGO6XOI[I/IMOG YCJIOBHUC €0 CONUAJIBHOT'O 6LITI/IH, (bOpMa OTPAXXCHUA OKPYKAOMICTO MHpPA, YCIOBUC YCIICIIHOTO ITO3HAHUSA



U aKTHBHOTO IpeoOpazoBaHus EHCTBUTENBHOCTH. OnepupoBaHue MPOCTPAHCTBEHHBIMU OOpa3amMu OOBEAMHSET pa3Hble BHbI YUeOHOW M TPYHOBOI
JeSITEIBHOCTH, SIBISCTCS OJHUM U3 TPO(PECCHOHATBHO BaXKHBIX KadecTB, IIO3TOMY akKTyajlbHa 3agada (OpMHUPOBaHHUS y OOyYaroIIUXCS
IPOCTPAHCTBEHHOT'O MBIIUICHUS! KaK Pa3HOBUIHOCTH OOpA3HOTO MBINUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAaKTUYECKOH
JESTENIbHOCTH 110 MHOTHM HaIIPaBJICHHUSM.

Lenp ocBoenust mporpamMmbl yuyeOHOro Kypca «l'eomeTpusi» Ha 0a30BOM ypoBHE OOyueHUsi — 00I1e00pa3oBaTEeIbHOE M OOILIEKYJIbTYPHOE
pa3BuTHE 00yJaroIuXcs yepe3 o0ecredeHrne BO3MOKHOCTH MTPUOOPETEHUS U UCIIOB30BaHUS CUCTEMAaTHYECKUX T€OMETPHUECKUX 3HAHUN U JICHCT BUH,
cnenu(UYHBIX TEOMETPHH, BO3MOKHOCTH YCHEIIHOTO MPOJODKEHUS 00pa3oBaHUs IO CIEMUAIBHOCTSAM, HE CBS3aHHBIM C TPUKIAIHBIM
UCIIOJIb30BaHUEM T€OMETPHH.

[IporpamMma mo reomerpuu Ha 0a30BOM YpOBHE MpeAHA3HAu€Ha A OOYYaIOIIMXCS CpPeJHEH IIKOJIbI, HE MCIBITHIBABIIUX 3HAUYUTEIbHBIX
3aTpyJHEHUH HAa ypOBHE OCHOBHOTO o0mmiero oOpa3zoBaHus. Takum o0pazoMm, oOydarommecs Ha 0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIUE
MaTeMaTHYECKUE YMEHHS, CBSI3aHHBIE CO CIEU(PHUKON T€OMETPHH U HEOOXOMMBIe Ul )KU3HH B COBpeMEHHOM oOrmiecTBe. Kpome 3T0T0O, OHH MMEIOT
BO3MOXXHOCTh U3YUUTh T€OMETPUIO OoJiee MIyOOKO, €Clii B 1ajbHEHIIIeM BO3SHUKHET HEOOXOAMMOCTh B TEOMETPHUECKUX 3HAHUAX B MPO(ecCHOHABHOM
NeSITeTbHOCTH.

JIOCTIKEHHE LIeNH OCBOSHHSI MPOTrpaMMBbl 00ECTIEUMBACTCSl PEIICHHEM COOTBETCTBYIOIINX 3a/1ad. [IpropuTeTHBIME 3a7auaMi OCBOCHHUSI Kypca
«I"eomerpun» Ha 0a3oBoM ypoBHe B 10—11 kitaccax sIBISIFOTCS:

e (opMHUpOBaHHE PEACTABICHUS O TEOMETPHH KaK YaCTH MHPOBOH KYJIBTYPHI H OCO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOLIIM MUPOM;
e (opmupoBaHUE MpEACTaBIECHUS O MHOTOTPAaHHUKAX U TEJNaX BPAIEHUS KaK O BAXKHEUIITNX MAaTEMATHUECKUX MOJIENSX, MO3BOJSIONINX OMHUCHIBAThH

Y U3y4aTh Pa3HbIE SBICHUS OKPYKAIOLIETO MUPA;

e (opMHUpOBaHHE YMEHHS PAcIiO3HABATh HA YEPTEkKAX, MOJICISIX M B PEaIbHOM MHUPE MHOTOTPAHHUKH H TEJIa BPAIICHUS;

® OBJIAJICHUE METOJIaMH PEIIECHHs 3a/1a4 Ha MTOCTPOEHUS Ha N300paKEHUSX NMPOCTPAHCTBEHHBIX QUTYP;

e (opmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMH MOHATHSAMHI O MHOTOTPAHHUKAX U TeJlaX BPAIICHUS U UX OCHOBHBIMU CBOWCTBAMHU;

® OBJIQJICHUE AITOPUTMAMH PELICHUs OCHOBHBIX THUIIOB 3ajay; (POPMUPOBAHHE YMEHHS MPOBOJUTH HECIOXKHBIE JOKa3aTeNbHbIE PAacCYXICHHs B

XO0J€ pCICHUA CTCPCOMCTPHUICCKUX 3ada4 U 3a/la4 C IPAKTHICCKUM COJACPKAHUCM
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® Pa3BUTUC HHTCIUICKTYAJIBHBIX W TBOPYCCKHUX CIIOCOOHOCTEH O6y‘-IaIOIJ_II/IXCSI, IO3HaBaTeIbHOU AKTUBHOCTH, HCCIICAOBATCIBCKUX yMeHHﬁ,
KPUTHYHOCTH MBIIUICHUS;

e (opmupoBaHue (YHKIIMOHATHLHONH TPAMOTHOCTH, PEICBAHTHOW T€OMETPHH: YMEHHUE paCIO3HABATh IPOSBICHHS T'€OMETPUYCCKHX TMOHSTHIA,
00BEKTOB U 3aKOHOMEPHOCTEH B pealIbHBIX )KU3HEHHBIX CUTYAIUSIX U NIPU U3YYCHHUH JPYTUX YUCOHBIX MIPEIMETOB, MPOSBICHHS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYITHpPOBATH UX Ha S3BIKE TEOMETPUH M CO3/1aBaTh T€OMETPUUYECKUE MOJICTH, MPUMEHSATh OCBOCHHBI T'€OMETPUUICCKUIN
arrapar i peiICHUA MMPAKTUKO-OPUCHTHPOBAHHBIX 3a/la4, UHTCPIPCTUPOBATL U OUCHUBATD IMMOJIYYCHHBIC PC3YJIbTAThI.

OTIUYUTENBHOM 0COOEHHOCTHIO IPOTPAMMBI SIBJISIETCSl BKIIFOUCHHE B KYPC CTEPEOMETPHH B Havaje ero U3ydeHHs 3ajay, PeliaeMbIX Ha YPOBHE
UHTYUTHBHOTO TIO3HAHUS, W ONPEACIEHHBIM 00pa3oM OpraHM30BaHHas padoTa HaJ HHMH, YTO CIIOCOOCTBYIOT Pa3BHTHIO JIOTUYECKOTO U
MMPOCTPAHCTBCHHOI'O MBIIIIJICHHA, CTUMYJIUPYCET IIPOTCKAHUC MHTYUTHUBHBIX ITPOLCCCOB, MOTUBHUPYECT K IIaJII)Hef/'IHIGMy HN3YUCHUIO IPpEAMECTA.

[Ipenmnourenue oTAAETCA HAISIAHO-KOHCTPYKTUBHOMY METONY OOYYEHMs, TO €CTb TEOpPETHMYECKHE 3HaHUS HMEIOT B CBOEH OCHOBE
YYBCTBEHHOCTh MPEIMETHO-IIPAKTHYCCKON JIEATEILHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEICTABICHUN Y Y4YalIMXCS B Kypce CTEPEOMETPHUHU
NPOBOJUTCS 3a CUET PEIICHHS 33]]a4 Ha CO3JIaHKE MPOCTPAHCTBEHHBIX 00pPa30B W 3a/1a4 HA ONEPUPOBAHKME MPOCTPAHCTBEHHBIMU oOpa3amu. Co3aaHue
o0pasa MPOBOAMTCS C OMOPOH HA HATJSAHOCTH, a OTIEPHPOBAHKE 00PAa30M — B YCIOBHSAX OTBJICUEHHS OT HATJISITHOCTH, MBICIIEHHOTO M3MEHEHHS €TO
MCXOJIHOTO COJICPKAHUS.

OcHoBHbIE conepkaTenbHble JUHUE Kypca «['eomerpum» B 10—11 kmaccax: «MuororpanHukny, «IIpsiMble W MIOCKOCTH B MPOCTPAHCTBEY,
«Tena BpaieHus», «BeKTOpsl 1 KOOPIAUHATHI B MPOCTpaHCTBE». POpMUpPOBaHUE JOTHUYECKUX YMEHHM pachpeensieTcs He TOIbKO 10 COo/Iep KaTelbHBIM
JUHUSM, HO | 110 TOJIaM 00y4YEeHUsI Ha YPOBHE CPEHETO 00IIero 0opa3oBaHusl.

Conepxanre 00pa30BaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pE3yJIbTaTaM OCBOCHHS pabodYeil MmporpamMMbl, paclpelel€HHBIM IO TOAaM
0o0y4deHus, CTPYKTYPHUPOBAHO TaKUM OOpa3oM, 4TOOBI OBJIA/IEHHE T€OMETPUYECKHUMH MOHSITHSIMH U HaBBIKAMU OCYILECTBIISIIOCH MOCIEA0BATEIBHO U
MOCTYNaTeNbHO, C COOTIOACHUEM MIPUHIIUITA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUSI BKJIFOYATUCH B OOIIYIO0 CHCTEMY T'€OMETPHUECKUX TMPECTaBI CHUI

00ydJaronuxcs, pacmupsis U yriayosss e€, o0pa3ys MPOYHbIE MHOKECTBEHHBIC CBSI3H.



MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

Ha uzydenue reomerpun otBoauTcs 2 yaca B Hezenro B 10 kiacce u 1 yac B Hegento B 11 kimacce, 3a 1Ba roga o0yuyenus - 102 yyeOHBIX yaca.

B toMm uucne na nukBuaamuio npobdenos 3 yaca.



COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHUS cTepeoMeTpuu. Toduka, MpsiMas, IUIOCKOCTb, MPOCTPaHCTBO. IloHsATHE 00 aKCHMOMAaTHYECKOM IMOCTPOEHUHU CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX.

B3anMHOe pacnosiokeHue IpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIINECS, ITapaJlIEIbHbIE U CKpeIuBaroniecs npsamele. [lapamienbHOCTh IPSAMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MAapaJUICIbHBIE IIPSAMBIE B IPOCTPAHCTBE; MMAPAJUIEIBHOCTD TPEX MPAMBIX; NAPAIIEIBHOCTD IPSIMOU U IIJIOCKOCTH. YTJIBI C
COHAIIPABJIICHHBIMU CTOPOHAMH; Yroj MEXAYy MpsMBIMH B IpocTpaHcTBe. [lapaleslbHOCTh IUIOCKOCTEH: MNapallIeNIbHBIE IUIOCKOCTH; CBOMCTBa
napajieNibHbIX 1mockocTei. [Ipocreiiiue npocTpaHCTBEHHbIE (QUTYpPhI HA TNIOCKOCTH: T€Tpajap, Ky0, napajjiesenure]; IoCTPOSHUE CeYeHU .

[lepnieHAUKYISAPHOCTD NMPSMOM M IUIOCKOCTH: IEPIEHIUKYISIPHBIE IIPSAMBIE B IIPOCTPAHCTBE, IPSIMBIE NMAPAIIIENIbHBIE U NEPIEHAUKYIISIPHBIE K
IJIOCKOCTH, IIPU3HAK NMEPHEHAUKYJIIPHOCTH NPSAMON U IJIOCKOCTH, TEOPEMa O IPSIMOW NEPHNEHAUKYISIPHON IUIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJ
MEXAY NPAMOU M IUIOCKOCTBIO; ABYTPaHHBIM YroOJI, JTUHEHWHBIA yroJl IABYIPaHHOro yria. lIepneHauKylsp M HAaKIJIOHHBIE: PACCTOSHHUE OT TOYKHU [0
IUIOCKOCTH, PACCTOSHUE OT MpSIMOM 1O IUIOCKOCTH, NPOEKIUs (UIYpbl Ha IUIOCKOCThb. IlepneHIuKyIsspHOCTh IUIOCKOCTEH: TpH3HAK
NEPIEHANKYJIIPHOCTH ABYX IUIOCKOCTEN. Teopema 0 TpEX MeprneHuKyIspax.

MHoOrorpaHHuKu

[IonsiTHE MHOIOrpaHHHKA, OCHOBHBIE JJIEMEHTHI MHOIOTPAHHUKA, BBINYKJIbIE W HEBBIYKIbIE MHOIOIPAHHUKH; PA3BEPTKA MHOTOIPAHHMKA.
[Tpusma: n-yronpHast mpu3Ma; rpaHd ¥ OCHOBAHUS MPU3MBIL; MIPsIMasi U HAKJIIOHHAs TPU3MBbI; OOKOBas 1 MOJIHAs MOBEpXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN MapaieNnenume]] 1 ero coictsa. [lupamua: n-yronpHas nupamuia, rpaHd U OCHOBAHWE MUPAMU/IbL; OOKOBAsl U MOJIHAs MOBEPXHOCTh
NUpaMUJbl; TPAaBWIbHAS W YCEYEHHAs MNHMpPaMHJA. OJIEMEHTBl TNpU3Mbl M nupamuzbl. [IpaBHiIbHBIE MHOTOTPAaHHUKH: IOHSATHE IPABUIIBHOTO
MHOTOT'paHHMKA; MPaBUWIIbHAS MIPU3Ma U MpaBWIbHAS MUPAMU/Ia; IpaBUIbHAs TPEYTolbHAs MUpaMUa U MPaBUIIbHBINA TeTpasap; KyO. [IpencraBienue o

MMPaBUJIBHBIX MHOT'OI'PpaHHUKAX: OKTA3 AP, JOACKAIAP U UKOCABP. CeuecHus MPU3MbI U TUPAMUIBI.



CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSMOM, INIOCKOCTH. DJIIEMEHTBI CHMMETPUM B MMpaMUax, Mapajiesenumnesax,
IIPaBUJIbHBIX MHOIOTPaHHUKAX.

Brruncrienue 37eMEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yrisl. [lnomans 60KOBOM MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSMON MPHU3MBI,
IUIOIAAb OCHOBAHMM, TeopeMa 0 OOKOBOW IOBEPXHOCTH MpsiMON npu3Msbl. [lnomans O0KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPaBHJIBHON IMHPaMMJIbI,
TeopemMa o IuloImaau yceuéHHoi nupamupl. [lonstue 06 06béme. O6bEM MUpamMuIbl, IPU3MBI.

[TonoOHebIe Tena B mpocTpaHcTBe. COOTHOMICHUST MEXKAY IUIOMIAIIMU TIOBEPXHOCTEH, 00bEMaMH MMOAOOHBIX TEll.

11 KIIACC

Tena BpaleHnus

[unuaapudeckas MOBEPXHOCTh, 00pa3yoMue MIIHHAPUICCKOW MOBEPXHOCTH, OCh IMIJIMHAPUICCKOW MOBEpXHOCTU. [[MmuHAp: OCHOBaHUS H
0O0KOBas MOBEPXHOCTh, 00pa3yIoIas U OCh; IJIOLAAb OOKOBOW U MOTHON MOBEPXHOCTH.

Konunyeckas moBepxHOCTh, 00pa3yrolline KOHHYECKOM MOBEPXHOCTH, OCh U BEpIIMHA KOHUYECKOU moBepxHOCcTU. KOHyC: OCHOBaHME U BEpIIUHA,
oOpa3yro1as U ocb; IMJI0MaAb OOKOBOM U MOJHOM MOBEPXHOCTU. Y CEUEHHBIA KOHYC: 00pa3yIolIie U BHICOTA; OCHOBAaHUS U OOKOBasi IOBEPXHOCT.

Chepa m map: meHTp, paauyc, AUAMETp; IJIOMIAIb TMOBEPXHOCTH cdepbl. B3zaumHoe pacnonoxxkeHue chepsl U IUIOCKOCTH; KacaTelbHas
MJIOCKOCTH K cdepe; Tiomaab chepsl.

N300pakeHue Tes BpallleHHsl Ha MII0CKOCTH. Pa3BEpTka IMHApa U KOHYca.

KoMOuHamu Ten BpalieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMMCAaHHBIA OKOJO cepsl; cdepa, BOMCaHHAS B MHOTOTPAaHHUK, WIH TEJNO
BpalleHUs.

[Tonsitue 06 o0vEMe. OcHOBHBIE CBOICTBA 00BEMOB Tell. Teopema 00 00bEME MPSAMOYTOIHHOTO MapajuieNienunena u cieacTsus u3 He€. O0bEM
IMHApa, KoHyca. O0bEM mapa u mionaas chepsl.

[TonoGHBIe Tena B mpocTpaHcTBe. COOTHOIICHUS! MEX/TY IJIOLIAIIMHU MIOBEPXHOCTEH, 00bEMaMH 1OT00HBIX TeJ.

Ceuenust mwimHApa (MApavieIbHO W MEPIEHANKYISIPHO OCH), CEYCHHs KOHYyca (MapaulelbHOe OCHOBAHHIO W IMPOXOJIIEe Yepe3 BEepIInHY),

CeYeHus 1apa.



BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha minockoctu u B npocTpaHcTBe. CloKeHuEe U BbIYUTaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4uciio. PasnoxeHue BeKTopa Mo TpEM
HEKOMIUIaHapHbIM BekTopaM. llpaBuno mnapamnenenunena. PemieHue 3anad, CBS3aHHBIX C INPUMEHEHUEM IpaBWJl JEHCTBUIL € BEKTOpaMu.
[IpsimoyronbHast cuctema KoopAuHat B mpoctpaHcTBe. Koopmunatsl BekTopa. [Ipocreiimine 3amaun B KOOpAMHATaX. YTOJN MEXIY BEKTOPAMH.
CkanipHOE TNPOU3BEICHHE BEKTOPOB. BBIUMCIEHHE YITIOB MEXIy NPSMBIMH U IUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIM METOA MpU pPEIIeHUU

TCOMCTPHUICCKUX 3aad.



INIJTIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yabTAThl OCBOEHUS MPOrpaMMBbl ydeOHOro npeamera «MaTeMaTHKa) XapaKTepU3yIOTCS:

I'paxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXKIAHCKOW IMO3UIMKU OOYy4aroIerocs Kak AaKTUBHOIO UM OTBETCTBEHHOIO 4JIEHA POCCUICKOro o0OIIecTBa,
IPEJICTAaBICHUEM O MAaTEMaTHMYECKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUN, IPOLEAYp TpakJaHCKOTro oOuiecTBa (BbBIOOPHI,
OTIPOCHI U TIP.), YMEHHEM B3aUMOJICHCTBOBATh C COLIMAIBHBIMUA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIUSMHU U HA3HAUYCHUEM.

IIaTpuoTnyeckoe BoCIUTAHHE:

C(OPMHUPOBAHHOCTBIO POCCUHCKOM TIpakJaHCKOM MJIEHTUYHOCTH, YBAXKEHHUs K MPOLUIOMY M HACTOSIEMY POCCHHCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOILLIEHUEM K JJOCTUKEHUSIM POCCUICKUX MAaTEMaTUKOB U POCCUICKON MaTeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAaHUIO 3TUX JTOCTUKEHUI B
JPYTrUuX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBECHHOI0 BOCIIMTAHMA

OCO3HaHMEM JYXOBHBIX LIEHHOCTEH POCCHIICKOro Hapoaa; chOpMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHMUS, STHUECKOTO MOBE/IEHUS, CBSI3aHHOTO
C MPaKTUYECKUM IPUMEHEHUEM JOCTH)KEHUN HAyKHU U e TEIbHOCThIO YIEHOI0; OCO3HAHMEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMUYMBOIO OYIyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM OTHOILIEHHEM K MHpY, BKIIOYas 3CTETUKY MaTeMaTHYeCKHX 3aKOHOMEpHOCTel, OOBEKTOB, 3ajay, pelleHHUH, paccyXaeHui;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM ACIIEKTaM Pa3IMYHbIX BUJOB HCKYCCTBA.

duznyeckoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO YMEHUS NMPUMEHATh MaTeMaTHYECKHE 3HAaHUSA B MHTEpecax 370pOBOro M Oe3omacHoro oOpas3a >KU3HHM, OTBETCTBEHHOTO
OTHOILIEHHUSI K CBOEMY 3/I0pOBBIO (30pOBO€ MHUTaHHE, COATAHCHUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, PEryispHas (u3nueckas aKTUBHOCTBD);
(U3UUECKOr0 COBEPIICHCTBOBAHUS, TP 3aHATUSIX CIIOPTUBHO-03JOPOBUTEILHON AEATEIbHOCTHIO.

TpynoBoe Bocnnuranue:



TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM LIEHHOCTH TPYAOIIO0US; MHTEPECOM K pa3IMuHbIM cepaM NpodecCHOHAIBHON AesTeIbHOCTH, CBA3aHHBIM C
MaTeMaTHKOW M €€ MPHJIOKEHHSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mpodeccuu W pealn30BBIBATH COOCTBEHHBIE >KU3HEHHBIC
IUIaHBI; TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTHUYECKOMY OOpa30BaHHMIO M €aMOOOpa30BaHUIO Ha MPOTSHKEHUH BCEU KHU3HH, TOTOBHOCTBIO K
AKTUBHOMY y4YaCTHUIO B PEIIECHUH NPAKTUYECKUX 3a/1a4 MATEMaTUYECKON HAIIPABJIECHHOCTH.

JIKOJIOrHYeCKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO SKOJIOTUYECKON KYJIBTYphl, IOHUMAHHEM BIUSHHS COLHMAIBbHO-IKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHON U
COLMAIBHOW CpE/Ibl, OCO3HAHHWEM TJI00AIBHOTO XapaKTepa JKOJOTHYECKUX MpOOJIeM; OpHEHTAalWell Ha NMPUMEHEHHWE MaTeMaTH4eCKUX 3HAHWH s
peleHus 3aa4 B 00JIaCTH OKPY>KaIOLIeH cpeJibl, INIAHUPOBAHUS OCTYIKOB M OLICHKHM UX BO3MOJKHBIX MTOCIIEICTBUI JUI OKPY>KaIOIIEeH Cpebl.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOIECTBEHHOW MPAKTHKH, TOHUMaHUEM
MaTeMaTHYECKOW HAayKH Kak c(epbl 4eJOBEYECKOW NEATETBHOCTH, JTAloOB €€ pa3BUTHS M 3HAYMMOCTH JUISl PAa3BUTHS LMBUWIM3ALWHU; OBJIAJCHUEM
A3BIKOM MAaTEMAaTUKH U MATEMaTU4YECKOW KyJIBTYPOH KaK CpPEICTBOM IIO3HAHUS MHUpPA; TOTOBHOCTBIO OCYLIECTBIIATH IPOEKTHYIO U UCCIIE0OBATEIbCKYIO

JEeATENbHOCTh NHIUBUAYAIBHO U B IPYIIIIE.
METANPEIMETHBIE PE3YJIbTATHI

MeranpeamMeTHbIe pe3yIbTaThl OCBOSHUSI MPOrpamMMbl yueOHOro mpeamera «MareMaThka» XapaKTepU3YIOTCsl OBJIAJICHUEM YHUBEPCAIbHBIMU
nO3HABAMENIbHBIMU OeliCTNBUAMU, YHUBEPCAIbHBIMU KOMMYHUKAMUBHBIMU OUCMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUSHLIMU OellCTNEUIMUL.
1) YVuueepcanvnovie nosnasamenvusle oeticmsusi, obecnevusarom gopmuposanue 6a306bix KOSHUMUGHBIX NPOYECCO8 00YHaAOWuUXcs (0ceoeHUe
Memo008 NOZHAHUSL OKPYHCAIOWe20 MUpA, NPUMEHEHUE JI0SUYECKUX, UCCTe008aMeNbCKUX Onepayull, yMeHull pabomams ¢ uHgopmayuetl).
ba3oBble JJornueckue AeMcTBHUA:
® BHISBIISITh W XapaKTEpU30BaTh CYIIECTBEHHBIC TMPU3HAKA MATEMATHYECKUX OOBEKTOB, TIOHITHH, OTHOIICHWA MEXAY TOHSITHUSIMU,
dhopmynupoBaTh ONpeeTeHUs MOHATUN; YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIMKA, OCHOBAHUS JJIsi 0OOOIICHUSI U CPAaBHEHUS,

KpUTCPUH IPOBOJAUMOTO aHAJIN34,
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BOCIIPUHUMATh, (OPMYIHUPOBATh W MPeoOpa3oBBIBATH CYXKICHUS: YTBEPAUTEIBHBIE M OTpHIATEIbHBbIC, €AWHHYHBIC, YAaCTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJISITH MAaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpEUus B (haKkTax, NaHHBIX, HAOMIOACHUSIX U YTBEPKACHUSX; Mpeaarath
KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNIA;

JIeN1aTh BBIBOJIBI C UCTIOJIb30BaHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHUN 110 aHATIOTHH;
MPOBOJIUTH CAMOCTOSITEJIBHO J0KAa3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKJIECHUM (TpsIMbIE W OT IPOTHUBHOIO), BBICTPAaWBaTh ApPryMEHTAIIUIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpaTh crmoco0 pemieHus: yd4eOHON 3afaud (CpaBHHMBATh HECKOJIBKO BapHAHTOB pEIIEHUs, BBIOMPATh HambOosee MOAXOIALIUN C y4éTOM
CaMOCTOSITENILHO BBIZICIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbckue 1elCTBUA:

HCIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAHUS; (JOPMYITUPOBATH BOMPOCHI, GUKCUPYIOIIUE IPOTUBOPEUYHUE, IPOOIEMY,
yCTaHABIIMBATh UCKOMOE U JJaHHOE, (POPMUPOBATH THUIIOTE3Y, API'YMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE;

MPOBOAUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBIA IKCIEPUMEHT, MCCIENOBAaHUE MO YCTAaHOBIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
SIBJICHUS, TIPOIECCA, BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEeKTaMHU, SIBJICHUSIMHU, ITPOIIECCAMH;

CaMOCTOATENIbHO (OpMyJIMpPOBaTh OOOOIIEHUs] W BBIBOJBI 10 peE3yibTaTaM IMPOBEACHHOTO HAOMIOJACHUS, HCCIEIOBaHUS, OIEHUBATH
JIOCTOBEPHOCTH TTOJIYYCHHBIX PE3YJbTaTOB, BEIBOJIOB U 00OOIIECHHUH;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIJIBUTATH MIPEANOIOKEHHS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISIBIIATH IePUITUTHI HH(DOpPMAITUU, JaHHBIX, HEOOXOIUMBIX JIJIsSi OTBETA HA BOTIPOC U JIJIS PEIICHUS 3a1a4H;

BBIOMpATh HMHPOPMAIMIO M3 HCTOYHHKOB PA3TUYHBIX THUIOB, aHAIM3UPOBaTh, CHCTEMATHU3UPOBATh W WHTEPIPETHPOBATH HH(DOPMAIIHIO
pa3IUYHBIX BUJIOB U (DOPM MpEICTABIICHNUS,

CTPYKTYPUPOBaTh HHGOPMAIIHIO, TPEICTABIIATH €€ B pa3IMUHbIX (popMax, WILTIOCTPUPOBATH TpadUUueCcKu;

11



OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO CAMOCTOSTENIEHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Yuueepcanvrvie KOMMYHUKAMUBHBIE OeliCMEUsl, 00eCne usarom chHopmMupo8aHHoOCnb COYUALbHbIX HABLIKOG 00YHAIOUWUXCAL.

Oo0menue:

BOCHPUHUMATH U (HOPMYITHPOBATH CYKACHHUSI B COOTBETCTBUU C YCIOBUSMU U LEISIMHU OOIICHHUS; ICHO, TOUHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY
3pC€HHA B YCTHBIX U IMCbMCHHBIX TCKCTAX, AaBAaTh MMOACHCHHUA 110 XO4Y pCHICHUA 3ala4, KOMMCHTHPOBATH HOqueHHBIfI pE3yiIbTarT;

B X07e 00CYXJIE€HHS 3a/1aBaTh BOIPOCHI M0 CYIIECTBY 00CYXK1aeMOil TeMbl, MPoOIeMbl, pelIaeMoil 3a/1aul, BbICKa3bIBaTh UJCH, HalleICHHbIE Ha
IIOMCK pCHICHUA,; COIIOCTABJIATE CBOU CYXICHUA C CYKACHUAMU JAPYIrUX Y4YaCTHUKOB JUaliora, O6Hap}I)KI/IBaTI) pasiinine u CXOACTBO HOSHHHﬁ; B
KOPPEKTHOH Gopme (HOpMyIHpPOBATh PA3HOTIIACHS, CBOU BO3PAKECHUS;

NpCACTABIATE PE3YJIbTAThl PCIICHHA 3ada4dM, SKCIICPUMCHTA, HUCCICAOBAHMA, IMPOCKTA; CAMOCTOATCIBHO BI)I6I/IpaTI> (bopMaT BBICTYIINICHUA C
y4€TOM 3a/1a4 MPEe3eHTAIMU U 0COOEHHOCTEN ayTUTOPHUH.

Corpyannuecrso:

MOHUMATh M HCIOJNb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUAYAJIbHONW paOOTHl MpH pEHIeHHH YYeOHBIX 3a/la4y; MPUHUMAThH LElb
COBMECTHOM JIeATeIbHOCTH, TUIAHUPOBATh OPTaHU3aAI[UI0 COBMECTHOM pabOThI, paclpeeNaTh BUIbI paOboT, JOrOBapUBAThCs, 00CYXKAATh MPOIECC
U pe3ysbTaT padoThl; 000011aTh MHEHHUS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B IPYIIMOBBIX (hopMax paboThl (00CYKIeHHS, 0OMEH MHEHUH, «MO3TOBBIE IITYPMbD» U HHBIE); BBIMIOIHATH CBOIO YacTh PaOOTHI U
KOOPAUWHHUPOBATE CBOH I[eﬁCTBI/IH C JPyruMu 4YiIC€HAMU KOMAaHJbI; OLICHMBATH KAa4CCTBO CBOCTO BKJIAJa B O6HH/II>1 IMPOAYKT IIO KPUTCPHAM,
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

3) YHueepcaJZbele pezyiimueHole deﬁcmeu}l, obecneuusaiom qbopmupoeaHue CMbICNI06bLX YCMAHOBOK U IHCUZHEHHbIX HABBLIKO6 TUYHOCMU.
Camoopranu3anmus:

COCTaBJIATH TJIaH, AITOPUTM PEIICHUS 3a/1a4H, BRIOMPATh CIIOCO0 pPelIeHus C YIETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(OpPMAIIUH.

CaMOKOHTPOJIb:
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e BIIAQJIETh HABBIKAMH ITO3HABATENIBHON pe(IEKCHM KaK OCO3HAHMS COBEPINAEMBIX ACWCTBUH M MBICIUTENBHBIX IPOLECCOB, UX PE3YyIbTATOB;
BJIAJIETh CIIOCOOAMU CaMOIPOBEPKU, CAMOKOHTPOJIS IIPOLiecca U pe3yiibTaTa pellieH!sl MaTeMaTuYecKoi 3a1a4H;

® NPEABUACTb TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPM PEIICHUU 3aJa4d, BHOCUTb KOPPEKTHBBI B JCATEIBHOCTb Ha OCHOBE HOBBIX
00CTOSTENBCTB, JAaHHBIX, HAACHHBIX OIIMOOK, BBIABICHHBIX TPYIHOCTEH;

® OLCHMBATH COOTBETCTBHE PE3yJIbTaTa LEJIU U YCIOBUSAM, OOBSCHATH INPUYMHBI JOCTHIKEHHSI WIM HEJOCTH)KEHUS pe3yJbTaTOB JESTEIbHOCTH,

HaXOJUTh OIIMOKY, 1aBaTh OIICHKY TPHUOOPETEHHOMY OIIBITY.
MNPEJIMETHBIE PE3YJIbTATHI

10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, IPSAMas, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUHM U CIIEACTBUS U3 HUX NPH PEILICHUH T€OMETPUUYECKUX 3ajiau.

OnepupoBaTh NOHATUSAMHU: N1APATUIETBHOCTD U MEPIEHUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH.

KrnaccugunupoBars B3aMMHOE pacnoioKeHNE IPSIMBIX U IUIOCKOCTEH B IPOCTPaHCTBE.

OnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTroJl, TPAaHU ABYIPAHHOIO yIia, pedpo ABYIPAHHOTO YIJIa; JIMHEHHBIH Yrosl JIBYIPAHHOTO YIJIa;
rpaJgycHas Mepa JBYTPaHHOIO yrija.

OnepupoBarh NOHATUAMH: MHOIOTPaHHUK, BBITYKJIBIM M HEBBIMYKJIBII MHOIOIPaHHUK, JIEMEHTHl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPaHHHUK.

PacnioznaBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHUKOB (ITMpaMK/ia; Ipu3Ma, NpsSMOYToIbHBIN Napasuienenunes, Kyo).

KnaccupunupoBare MHOTOIpaHHUKH, BBIOMpasi OCHOBaHUS JJs Kiaccu(UKalMK (BBINYKJIbIE U HEBBITYKJIble MHOTOIPAHHUKHU; MpPaBUIIbHBIE
MHOTOT'PAaHHHUKH; MIPSIMbIE Y HAKJIOHHBIE IPU3MBI, TapaJuIeIeTIUIIEIb).

OnepupoBarh NOHATHAMM: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHITUIIBI TIOCTPOCHUS CEUCHHM, UCTIOIB3YSI METO/I CIIE/OB.
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CTpouTh CEYeHUS] MHOTOIPAHHUKOB METOJIOM CJIC/IOB, BBIOJIHSIThH (BBIHOCHBIC) TNIOCKUE YEPTEIKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYD: BUJI
CBEpXYy, COOKY, CHHU3Y.

Pemrate 3ala41 Ha HaXOXICHHUEC I'COMCTPUUCCKUX BCIIUMYHH I10 06pa3uaM WK aJiIrOpUTMaM, MpUMCHSASA U3BCCTHLIC aHAJIMTUYCCKUEC MCTOABI IIPU
pEIICHUH CTaHAAPTHBIX MAaTEeMATUYECKUX 33]a4 Ha BBIYMCICHHUE PACCTOSHUI MEXIY IBYMS TOUYKAMH, OT TOYKH IO MPSIMOH, OT TOYKH 0 TJIOCKOCTH,
MEX/1y CKPEIIMBAIOIIUMUCS PSIMBIMH.

Pemrate 3ala41 Ha HaXOXICHHUC I'COMCTPUUCCKUX BCIMYHH I10 06pa3uaM WM aJiIrOpUTMaM, MPUMCHSASA U3BCCTHLIC aHAJIMTUYCCKUEC MCTOABI IIPU
PCIICHUU CTAHAAPTHBIX MATEMATUYCCKUX 3a4a4 Ha BBIYHMCICHHUC YIJIOB MCKY CKPCIIMBAIOIIUMUCA MIPAMBIMU, MCKIY HpHMOﬁ " INIOCKOCTBIO, MCIKAY
IUTOCKOCTSIMH, JIBYTPAHHBIX YIJIOB.

Bbrumcsasite 006EMBI U MJIOIIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MPU3Ma, MUPaMHIa) C MPUMEHEHHEM (OPMYJI, BBIYKCIIATH COOTHOIICHUS
MEX Ty TUTOIIASIMU TIOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX MHOTOTPAHHHUKOB.

OHepI/IpOBaTB MOHATHUAMU: CUMMETPUA B IPOCTPAHCTBE, HEHTP, OChb U IMJIIOCKOCTb CUMMCTPUHU; HCHTP, OCh U IJIOCKOCTh CUMMCTPHUU (1)I/II‘ypI)I.

W3Biekath, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HMH(DOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (GHUrypax, MpPEACTaBICHHYIO Ha
YepTeKax U pUCYHKaX.

[TpuMensaTh reomMeTpuyeckre (GakThl IS PEHICHUS CTEPEOMETPUUYCCKHUX 3ajad, MPEIoIaraloliX HECKOJIbKO IIIaroB PEIICHHs, €CITH YCIOBHSI
MIPUMEHEHUS 3a/I1aHbl B IBHOU opme.

[TpuMeHSTh MPOCTEHIITIE MPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PEIICHUN CTEPEOMETPHUUCCKUX 3a/1ad.

[TpuBOAMTE PUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B TIPUPOJIC U J)KU3HU, PACIIO3HABATH MTPOSBIICHHE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

HpI/IMeHHTI) MOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKC: aHAJIM3UPOBATH PCAJIBHBIC CUTyallUW W NPUMCHATH H3YUCHHBIC IMOHATHA B IMPOLECCE MOUCKA
PEeIICHHUA MaTEMaTU4CCKU Cq)OpMy.]'IHpOBaHHOﬁ HpO6JI€MI)I, MOZCIIMPOBATE PCAJIBHBIC CUTyallMH Ha A3BIKE ICOMCTPHU, HCCICAOBATH IMOCTPOCHHLIC
MOJICNIA C HUCTOJBb30BaHUEM T€OMETPUYECKHX TMOHATHH M TEOpeM, ammapara ajreOpbl; peliarh MPaKTHUECKUE 3a/1adM, CBS3aHHBIC C HAXOXKICHHEM

TCOMECTPHUICCKUX BCIUYHH.
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11 KIIACC

OnepupoBarh MOHATUAMU: LHUIUHIPUUECKAs IOBEPXHOCTh, 00pa3yroliue MUIMHAPUYECKON OBEPXHOCTH; LIHJIMH]IP; KOHUYECKasi IIOBEPXHOCTD,
o0pa3yromme KOHHIECKOM MOBEPXHOCTH, KOHYC; ChepruecKas TOBEPXHOCTb.

PacnioznaBath Tena BpaiieHus (HUJIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI OMYYEHUS TEJ BPALLCHUSI.

KnaccuduinupoBars B3aMMHOE paciofiosKeHUe CPEephl U MITOCKOCTH.

OnepupoBarh MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA CEIrMEHTA; IIApOBOM CIJIOM, OCHOBAHUE IIAPOBOIO CJOS, BBHICOTA
[IAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruncnsate 00bEMBI U MITOIIAIU TTOBEPXHOCTEH TEN BpaIleHHsI, TEOMETPUUECKUX Tell C MpUMEHEHHEM (popmyI.

OnepupoBarh MOHATHSIMH: MHOTOTPAHHHK, BITUCAHHBIA B cepy M ONMUCAHHBIA OKOJIO cepwr; chepa, BOUCAHHAS B MHOTOIPAHHUK WIH TEIO
BpAaIlCHHUS.

BbruncnsTe COOTHOLICHHS MEXKAY TUIOMIAIIMU MTOBEPXHOCTEN U 00bEMaMU MOI0OHBIX TE.

N3o06paxaTs n3yyaembie (GUTYPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrinonHsATe (BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXYy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tl
BpaIlCHHUS.

W3Bnekarb, WHTEPHPETUPOBATH U NPeoOpa3OBbIBATh HH(POPMAIUIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypaxX, MPEACTaBICHHYIO Ha
YepTekKax U pUCYHKAX.

OrnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BrimonHATE eHCTBHS CIOXKEHUS BEKTOPOB, BBHIYMTAHHS BEKTOPOB M YMHOXKEHHS BEKTOpA Ha YHCIO, OOBSCHATH, KAKMMH CBOWCTBAMH OHH
o01agaroT.

[IpuMeHATH MpaBUIIO NapaIeICUIEAA.

OnepupoBaTh MOHATHIMU: JACKAPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIh BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA,

Yroj MEXay BEKTOPaMH, CKAJIAPHOC IMTPOU3BCACHUC BEKTOPOB, KOJJIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPHI.
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HaxoauTe cyMMy BEKTOPOB U NPOU3BEICHUE BEKTOPA Ha YMCIIO, YTOJ MEXAYy BEKTOpaMH, CKAIIPHOE IMPOU3BEIEHUE, PACKIAIbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3azaBath IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpJUHAT.

ITpumensaTh TeomMeTpuyeckre (GaxThl A PELICHUS CTEPEOMETPUUYECKHUX 3aJad, IPEANoiaraloliuX HECKOJIBKO I1aroB PEeIeHHs], €CIU YCIOBHS
IPUMEHEHHUs 3aJ1aHbl B ABHOM (opme.

Pematp npocreiinie reoMeTpuuecKre 3a/1a4l Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOAA.

Pemarp 3amaun Ha J10Ka3aTeNbCTBO MAaTEMATUYECKUX OTHOLIEHMH M HAaXOXJACHHE T'€OMETPUYECKUX BEIMYMH M0 00pas3laM WM alropurMawm,
IPUMEHSS] U3BECTHBIE METO/bI IPU PEIIEHUH CTAaHIAPTHBIX MaTeMaTUYeCKHUX 3a/1a4.

[TpuMeHsTH MpocTeiiie NporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBoIUTE NpHUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B PUPOJIE U KU3HHU, PACIIO3HABATH MPOSBIECHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE.

[IpuMeHsTh MOJIydeHHbIE 3HAHUS Ha MPAKTUKE: aHAIW3HPOBATh PEAJIbHbIE CUTYallMd M MPUMEHSITh U3YUYEHHbIE MOHATHUS B IpOLiECcCe MOUCKa
peleHuss MaTeMaTHYecKu C(HOpMYIMPOBAHHON MPOOIEeMbl, MOJECIUPOBATh pEajbHbIC CUTyallMM HA SI3bIKE I'€OMETPHM, UCCIEA0BaThb MOCTPOCHHBIE
MOJIENIN C UCMOJb30BAaHUEM T€OMETPUYECKMX MOHATHHM M TeopeM, ammapara aareOpbl; peliath MpakTHYecKHe 3a/lauM, CBSA3aHHBIE C HAXOXKICHHEM

TCOMETPHUICCKUX BCINYIHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KonunyecTBo yacos J1eKTpOHHbIE
Ne (uudposbIe)
HaumeHnoBaHue pa3aeoB ¥ TeM NPOrpaMMbl
n/n Beero Koutpoabubie = IIpakTuyeckue oGpa3soBaTeJibHbIE
padoThI padoThI pecypcbl
bubnuorexa LIOK
. Brezenie B crepeomeTpitio 10 https://m.edsc])_E).ru/10209e37
5 [IpsiMble 1 mIOCKOCTH B pocTpaHcTBe. [lapannenbHocTh 12 1 bubnmoreka [IOK
MPSMbBIX M TUIOCKOCTEH https://m.edso00.ru/1c209e37
3 [leprieHAUKYIAPHOCTH MPSAMBIX H TNIOCKOCTEH 12 Egg?/d/(mﬁsiorﬁuczoge37
4 YTIIBI MEX Ty IPSIMBIMHU M TIOCKOCTSIMHU 10 1 Eggsﬁﬁzzzgoeﬁllﬂo%ﬂ
bubmuoteka LIOK
> MHororpanHHKH 1 . https://m.edso0.ru/1c209e37
i bubnmorexa [IOK
6 OObEMEI MHOTOTPaHHHKOR ; . https://m.edscl)_}).ru/10209e37
bubmoreka IIOK
7 IToBTOpEHHME: ceuenus, pacCTOSIHUS U YIJIbI 4 1 hitps:/m.eds00.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 ) 0

17



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

KosmmuecTBO yacos JNEKTPOHHbIE
Ne (uudposbie)
HaumeHoBanue pa3iaesioB H TeM NPOrpaMMbl
n/n Beero Kontpoabubie IlpakTuuyeckue oOpasoBarte/bHbIE
padoThI padoTsI pecypchbl
1 [ToBTOpenue kypca reomerpun 10 kimacca 3
bubmmoreka [JOK
2 Tena BpareHus 12 https://m.edsoo.ru/1c209e3
7
bubnuoreka LIOK
3 OO0B&éMBI TEN 5 1 https://m.edsoo.ru/1c209e3
7
Bbubnmoreka IJOK
4 BekTopbl ¥ KOOPMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e3
7
bubnuoreka LIOK
5 IToBTOpeHue, 0000IICHNE, CHCTEMATH3AIUS 3HAHU 4 1 https://m.edsoo.ru/1c209e3
7
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0
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INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

KoauuecTBo yacoB

Ne Tema vDOKA Hara DJIeKTPOHHbIe U (POBbIE
/i yp Beero Kontposibubie IlpakTuyeckue — M3y4deHMst o0pa3oBaTeJIbHbIE PeCypPChI
padoThI padoThI
OCHOBHBIE NTOHATHUS CTEPEOMETPUH: TOUKA, IpAMasi,

1 IJIOCKOCTb, TPOCTPAHCTBO. [IpaBuina n3o0paxeHus Ha 1 bubmmoreka [HOK
pHCYHKaX: H300pa)KCHUsI TUIOCKOCTEH, MapaiebHbIX https://m.edsoo.ru/aecc77cd
MIPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

2 [TonsaTHS: IepeceKaromuecs MIOCKOCTH, 1 butnuorexa LIOK
MePECEKAFOIIHECS MPsIMast U INIOCKOCTh https://m.edsoo.ru/2d8a9c99
[TonsTHs: mepecekaromuecs MIOCKOCTH, bubamoreka [HOK

3 1 _

MePECEKAIONIHECS MPsIMast U INIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO ¢ MHOTOTPaHHUKaMH, U300paskeHHe

4 MHOTOTPaHHUKOB Ha ?IC HKax, Ha I oelzc HMOHHBIX 1 bubmmorexa [IOK

P pHey ’ poCKL https://m.eds00.ru/a63959d
yepTekax
HauanbHeie cBenieHus 0 KyOe v MUpamMuie, ux bubanoreka [IOK

5 N 1 .
pa3BépTku 1 Mozenu. CeueHnss MHOTOTPaHHUKOB https://m.edso0.ru/b30dff38
HauanbHeie cBenieHus 0 KyOe v MUpamMuie, ux bubanoreka [HOK

6 N 1 .
pa3BépTku 1 Mozenu. CedeHHss MHOTOTPAaHHUKOB https://m.edso0.ru/3d8ffd32
[TonsTHE 00 aKCMOMAaTHYECKOM MOCTPOCHUHI

7 CTEPEOMETPHHU: aKCHOMBI CTEPEOME pI/IH U CIIEJICTBHSA 1 bubmmorexa LIOK

p TpIH: p i A https://m.edsoo.ru/Occ5cafe
U3 HUX
[NonsiTHEe 06 aKCHOMAaTUYECKOM TIOCTPOCHUH
8 CTEPEOMETPHH: aKCHOMBI CTEPEOMET ppm U CIICJICTBHS 1 bubmorexa [IOK
p TP p p A https://m.edsoo.ru/239c8ch4
U3 HUX
[lonsTHe 00 aKCMOMAaTHYECKOM MOCTPOCHUHT
9 CTEPEOMETPHHU: aKCHOMBI CTEPEOME Tpl/m U CIIEJICTBHSA 1 bubmmorexa [OK
PCOMETPHH. peoMeTp https://m.eds00.ru/65¢6b106
U3 HUX
10 [lonsTHE 00 aKCHOMAaTHYECKOM MOCTPOCHUHI 1 Bbub6immoreka [IOK

CTCPEOMETPUMN: AKCUOMBI CTCPECOMETPUU U CIICACTBUMA
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U3 HUX
B3anMHoOe pacronoxeHue IpsMbIX B IPOCTPAHCTBE:

bubmmoreka [JOK

11 MepeceKarouecs, napajuieabHble U CKPEIINBAIOIINECS https://m.eds00.ru/1a2520f6
psMBbIe
12 mpoctpanerne: mapumenie npmaie s Bubmorexa LIOK
poeTp - 1ap pAM https://m.edso00.ru/93ad36b3
MPOCTPAHCTBE; MAPATIETBHOCTD TPEX MPAMBIX
13 [TapamreasHOCTH MPSAMBIX U IUIOCKOCTEH B bubmmoreka [JOK
npoctpaHcTie: [lapamienbHOCTh MPSIMON U TIIOCKOCTH https://m.edsoo.ru/ee1d19b9
14 YTIBI ¢ COHANPaBIEHHBIMU CTOPOHAMH bubmmorexa [IOK
https://m.eds00.ru/9f40710b9
15 YT01 Mexay IpsSMBIMH B TIPOCTPAHCTBE bubmmorexa [IOK
https://m.edsoo.ru/fe733862
16 Yroa Mexay NpsSsMbIMH B IPOCTPAHCTBE bubmmorexa [IOK
https://m.edsoo.ru/2935a9a0
17 [lapamnensHOCTB TTOCKOCTEH: MapaienbHbIe bubamoreka [HOK
IIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa MapayljIebHBIX IJIOCKOCTEH bubmorexa LOK
https://m.eds00.ru/e504d656
19 [Ipocreitmme npocTpaHcTBeHHBIE (HUTYPHI HA bu6imoreka [IOK
TUIOCKOCTH: TETPadIp, KyO, Mmapajiesenure] https://m.edsoo.ru/4a28dc02
20 [Moctpoenune ceuenuit bubmorexa LHOK
P https://m.eds00.ru/1d434dof
21 [loctpoenune ceuenuit bubamorexa LHOK
P https://m.edsoo.ru/ec26fe5d
22 EJ?(:{C:(%?T]; *;ar’ll I())Zlf 0:301;1(3):61{\[/[; alJ_IIJII):JI;iLIiZ(I:/ITL MPSIMBIX bubmorexa LHOK
v,,p p - 1ap P https://m.edso00.ru/9a0a9e56
Y TUIOCKOCTEHN
[lepneHAMKYISIPHOCTH OPSIMOMN U IIOCKOCTH: bubmmnoreka [HOK
23 .
MePIEeHINKYJIPHBIC TPSIMbIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [IpsiMble napasuieapHbIE U NEPIEHANKYIIIPHBIE K bu6mmotexa [IOK
INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble napasuienpHbIE U NEPIEHANKYIIIPHBIE K bu6mmotexa [IOK

IIJIOCKOCTHU
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bubmmoreka [IOK

26 [Mpu3HaK NepHeHIUKYISIPHOCTH IPSIMOU M TNIOCKOCTH https://m.eds00.ru/f85bfcd6
27 IIpu3Hak NepneHANKYISIPHOCTH IPSAMOM U IIIOCKOCTH bubmmorexa LIOK
P PHCHAHKYILP p https://m.eds00.ru/79165d15
28 Teopema o npsIMO# EePIEHANKYISIPHON TIIOCKOCTH bubmorexa [IOK
P P PTICHAHIYILP https://m.eds00.ru/635c¢5087
29 Teopema o npsIMO# EepIEHANKYISIPHON TIIOCKOCTH bubmorexa LIOK
P p PTICHAHIYILP https://m.edsoo.ru/bd3745f8
30 Teopema o npsIMOH EePIEHANKYISIPHON TIIOCKOCTH bubmorexa [IOK
P p PHCHAMKY AP https://m.edsoo.ru/7d18834b
[lepnenaukynsip 1 HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU bubmmoreka [HOK
31 . .
JI0 TIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TNIOCKOCTH https://m.edso00.ru/33c477d3
[lepnienauKynsp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU Bu6mmoreka [IOK
32 . .
JI0 TIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TNIOCKOCTH https://m.edsoo.ru/66fefadd
[leprienauKynsp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU Bu6mmoreka [IOK
33 . .
JI0 TIOCKOCTH, PACCTOSIHUE OT MPSIMOM JT0 TUIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 [leprienauKynsp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU Bu6mmoreka [IOK
JI0 TIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TUIOCKOCTH https://m.edsoo.ru/dbee22bc
35 VYTIIBl B IPOCTPAHCTBE: YIOJI MEXTy NPSIMON U bu6imoreka [IOK
IUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JByrpaHHBbIi yroi, TMHEHHBIN yToJl ABYTPAHHOTO yTiia bubamorexa LOK
yrp yrol, yrom AByTp Y https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yToJI, IMHEHHBIM YTOJ ABYTPAaHHOTO yIJIa bubmorexa IOK
P yTor, Yrom ABYTP T https://m.edsoo.ru/c7c777ed
38 [leprnieHAUKYIAPHOCTH MIIOCKOCTEH: MPU3HAK bubanoreka [HOK
MEePIEeHANKYJSIPHOCTH JIBYX TIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [lepnieHAUKYIAPHOCTH MIIOCKOCTEH: MPU3HAK bubanoreka [HOK
MIEPIICHIUKYISIPHOCTH JIBYX TIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
[lepnieHAUKYIAPHOCTH MIIOCKOCTEN: PU3HAK Bbu6immoreka [IOK
40 . .
MIEPIICHIUKYISIPHOCTH JIBYX TUIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema o Tpéx mepreHANKyYIIpax bubmorexa [IOK
p p PHCHIHKYILP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX meprneHANKyIIpax bubmorexa [IOK

https://m.edso0.ru/52188a7d
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bubmmoreka [IOK

43 TeopeMma o TpEX MePIEHANKYIIIPAxX
PeMa O TpexX HIepHEHANKY AP https:/m.eds00.ru/9f246736
Kountpoabnasi pabora o reMam
44 "Tle 1'?CHILI/IK n;? HOCTB MPSAMBIX U IJIOCKOCTEH" 1 bubmorexa LIOK
o P P ; https://m.edsoo.ru/5b971ef3
YTIIBI MEXIY MPSMBIMA U TNIOCKOCTSIMHU
[lonsiTe MHOTOTpPaHHWKA, OCHOBHBIE 3JIEMEHTHI
45 MHOTOTPaHHUKA, I])?.I;IH KJ'II:IG Y HEBBITYKJIBIC bubmorera LHOK
P ’ V! y https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH, Pa3BEPTKA MHOTOTPAaHHHUKA
[Mpu3ma: n-yroapHas mpu3Ma; TPaHH U OCHOBAHHS
46 1§ pI/I3MI)I' 1§ };Maﬂ u HaKIJ)IOHHa’SI III) W3MBI; OOKOBAas U bubmorexa [IOK
PHU3MBL TP DH3MBL, https://m.edsoo.ru/b4ad63ad
TIOJTHAS! TIOBEPXHOCTH MIPHU3MBI
[Tapannenenunes, NpsMOYTroJIbHBIN Napauieenunes 1 bubmmoreka [HOK
47 N .
ero CBOWCTBa https://m.edsoo.ru/8a7be683
[Mupamuga: N-yroiapHast MMpaMu/a, TPaHd |
48 OCHOBaHHE MMMPAMHUIBL, OOKOBas U MOJIHAS Bbubanoreka [IOK
MOBEPXHOCTh MUPAMU/IBL; TIPABUIIbHAS U yCEUEHHAS https://m.edsoo.ru/fblcd0a5
MpaMuIa
[IpaBuiIbHBIE MHOTOTPAHHUKH: TTOHITHE IPABUILHOTO
49 MHOTOIPaHHHKA; IPABWIbHASI IPU3Ma U IPaBUJIbHAS bubamoreka [HOK
MUpaMu/ia; MPaBUIIbHAS TPEYToJIbHAS TUPAMUIA 1 https://m.edso0.ru/074c8865
MPaBUIIBHBINA TETPAdAP; KyO
50 IIpencrasnenue o NpaBUWIBHBIX MHOIOTPAHHUKAX bubanoreka [IOK
OKTas/Ip, 0JAEKAdIP M HKOCAIIP. https://m.edsoo.ru/a0fdd5bf
CuMMeTpus B IPOCTPAHCTBE: CHMMETPHS
51 OTHOCUTEJIBHO TOYKH, MPSMOH, IIIOCKOCTH. DIIEMEHTHI Bubnmnorexa [JOK
CHMMETpPHUH B IUPAMUJIAX, apauiesieumeax, https://m.edso0.ru/b9e777d9
MPaBUJIbHBIX MHOT'OIpaHHHKAX
52 Brruncnenne 3neMeHTOB MHOTOTPaHHUKOB: pEOpa, bubanoreka [HOK
JTMarOHaJH, YTIIbl https://m.edsoo.ru/6cdbecef
[Tmomaas 60KOBOM MMOBEPXHOCTH U TTOJTHON
53 HOBeIII XIJ-IIOCTI/I TPSIMOH I pI/ISMLI TUTOIIA]Thb OCHOBAHHIMA bubmmorexa LHOK
P PAVION 1P ’ b ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOM IMOBEPXHOCTH MPSMOU IPU3MBbI
[Tnomane 6OKOBO MOBEPXHOCTH U MTOBEPXHOCTH
HHIaLb b p p . butmmoreka [IOK
54 MPaBUIILHOW MUPaMUIIBI, TEOPEMa O TUIOMIA TN OOKOBOM

MTOBEPXHOCTH YCEUEHHOM MUPAMUIBI
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bubmmoreka [IOK

55 Koutpoannasi padora 1o Teme "MHOTOTpaHHUKH 1 https://m.eds00.ru/ag5f5c04
N bubnunoreka [JOK
56 Honsrne 06 06neme 1 https://m.edsoo.ru/7ad0020b
i bubnunoreka [JOK
57 OOLEM nipamu b 1 https://m.edso0.ru/235171b3
.. bubmmoreka [JOK
58 OOLEM nipamu b 1 https://m.edsoo.ru/f47dfefd
.. bubmmoreka [JOK
59 OOLEM mpamu b 1 https://m.edsoo.ru/79¢10312
.. bubnmoreka IJOK
60 OOLEM mupamm LI 1 https://m.edsoo.ru/2faadc3f
i Bbubanoreka [JOK
61 O61Em mpusmbt 1 https://m.edso0.ru/79853608
i Bbubanoreka [JOK
62 O61Em mpusmbI 1 https://m.edso0.ru/1e053890
" Bbubanoreka [JOK

63 O6LEM npusMbI 1 https://m.edso0.ru/482d3f51

64 KonTpoasHas padora no teme "OOBEMEI 1 bu6imoreka [IOK
MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573c

65 [ToBTOpenne, 0600IIeHNE CHCTEMATH3AIHS 3HAHUN. 1 Bubnmnorexa IJOK
[TocTpoeHue ceueHrnii B MHOTOTPaHHUKE https://m.edsoo.ru/098bedad
[ToBTOpenue, 06001IeHNE cUCTEMATH3AIMS 3HAHUH.

Brruucnenue pacCTOSIHUM: MEXy IByMsI TOUKaMH, OT bubanoreka [IOK

66 9 1 .

TOYKH JI0 IPSIMOM, OT TOYKH JI0 TFIOCKOCTH, MEKITY https://m.edsoo.ru/f7792ba9
CKPEIIHBAIOITUMICS MTPSIMBIMHU
butmmoreka [IOK

67 HToropasi KOHTPOJILHAN padoTa 1 https://m.eds00.ru/b9146bc0
[loBTOpeHue, 0000IIeHNE CHCTEMATH3AIMS 3HAHUH.

68 Brluucnenue yriioB: Mexay CKpeLMBarOIUMUCS 1 bu6mmotexa [IOK
OPSAMBIMHU, MEXIy IPSIMON U INIOCKOCTBIO, https://m.eds00.ru/56765e8b
JIBYTPAHHBIX YTJIOB, YIIIOB MEXKIY TUIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KIIACC

KoanuecTBo yacoB

DyeKTpOoHHbIE HUPPOBBIE

Ne Hara
Tema ypoka oOpa3oBaTe/ibHbIE
n/n Kourponbubie IIpakTuyeckue H3Yy4eHHUst
Bceero pecypcbl
padoThI padoTsI
JlukBupanus y4eOHbIX NeduIMTOB 1Mo Teme «PacCTOSHUN MEXIy
1 ' 1ByMs TOYKaMmH, OT TOYKHU O OPSIMOM, OT TOUKH JI0 IIJIOCKOCTH, 1
MEXAY CKPEIIUBAIOIIUMUCS IPSIMBIMU»
JlukBupanust yuyeOHBIX OePHUIUTOB MO TeMe «BBIUHCIEHUE YTIIOB
2 | MEeXIy CKPELIMBAIOIIMMUCS MPSAMBIMH, YIJIOB MEXAY IPSIMOM 1 1
IUIOCKOCTBI0, YITIOB MEXY TNIOCKOCTAMU, IBYTPAHHBIE YTIIBI»
3 JlukBupmanus y4eOHbIX JeduuuToB 1Mo TeMe «BbpluncieHue 1
00BEMOB H TUIOMIAJICH MOBEPXHOCTEN»

4 Cdepa u map: ieHTp, paanyc, AMAMETp; IIIOMIAb TOBEPXHOCTH 1 bubmmnoreka [HOK
chepsr https://m.edsoo.ru/0341bc2b
B3anmuoe pacnionoxenue chepsl U IIIOCKOCTH; KacaTenbHAS bubmmnoreka [HOK

5 1 .
TUIOCKOCTh K chepe; TIomaap cheps https://m.edsoo.ru/bed12a43
bubmmoreka [IOK

6 H3o0paxkenue chepsl, mapa Ha m1ockocTH. CeueHus mapa 1

P Pep P P https://m.edsoo.ru/bc15f7f2

7 Hunusaapuyeckas TOBEPXHOCTb, 00Pa3yIOLIie IUIHHIPUYECKOM 1 bubanoreka [HOK
MOBEPXHOCTH, OCh IIMJIHHAPHYCCKON TOBEPXHOCTH https://m.eds00.ru/6054b8c1

8 Hunuaap: ocHOBaHUS M OOKOBas MOBEPXHOCTH, 00pa3yronias 1 oCh; 1 bubanoreka [IOK
IUTOMIa/1b GOKOBOW ¥ MOJIHON MMOBEPXHOCTH https://m.edso0.ru/188f6216
N300paskeHne NUIMHIpA Ha TUIOCKOCTH. Pa3BépTka nmmmHpa.

9 Ceqeglxm uI/mHIL{IzL a (§§OCKOCTLm na aJ'IJ'IeJ‘IBle)I?'I I/IJ]';II/I P 1 Bubmiorexa LIOK

ba > 18P https://m.edsoo.ru/016e25eb
MEePIEHIUKYISIPHON OCH IIMH/IPA)

10 Konudeckast moBepXHOCTB, 00pa3yromye KOHMYECKOH 1 bu6mmotexa [IOK
MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKON MOBEPXHOCTH https://m.edsoo.ru/c94ba09b
KoHnyc: ocHOBaHME U BEpIIMHA, 00pa3yIomas U 0Ch; IUIOMATh bubmuoreka [IOK

11 . o 1 .

OOKOBOM ¥ MOJIHOM MMOBEPXHOCTH https://m.edso00.ru/897dd3b2

12 VY ceuéHHbIM KOHYC: 00pa3yIolue U BHICOTa; OCHOBAHUS U OOKOBast 1 bubmuoreka [IOK

IOBCPXHOCTH
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N300paxkenne koHyca Ha mI0ckocTH. Pa3Béprka konyca. CeueHns

bubmmoreka [JOK

13 Eggigz f{g;(;;l;g;g}g,egs;ag;enwon OCHOBAHHUIO, U INIOCKOCTHIO, hitps://m.edso0.ru/Obde1bes
14 KoMmOuHanus Ten BpaiieHuss ¥ MHOTOTPaHHUKOB BH6H,HOTeKa HOK
https://m.edsoo.ru/3cef10e5
15 MHoOTOTpaHHHK, ONTUCAHHBIN 0K0JI0 chephl; cdepa, BIcaHHAS B bubmmoreka [JOK
MHOTOTPAaHHHUK HJIH B TEJIO BPAILICHUS https://m.eds00.ru/0b136158
16  Ilonstue 06 06bEMe. OcHOBHBIE CBOHCTBA OOBEMOB TE Eﬁﬁ/ﬁﬁsg}ﬁ/z 6a03fb7
. Bu6mmoreka [IOK
17 OOvéM wwmmizpa, koyca s edsoo, r/551387h
. Bu6mmoreka [IOK
18 Obvém mapa n noman, cheper https://m.edS(I)lo.ru/d189bde2
19 [Mono6HbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXKITY Bu6mmoreka [IOK
UTOMIA/ISIMU TIOBEPXHOCTEH, 00BEMaMK TIO00HBIX TEJ https://m.edso0.ru/810cfleb
20 Kontposasnas padora o temam "Tena Bpamenns" u "OObemMbl bubmmnoreka [HOK
Texn" https://m.edsoo.ru/4a33a8ab
21 | BekTop Ha IUNIOCKOCTH U B IPOCTPAHCTBE BH6H,HOTeKa LIOK
https://m.edsoo.ru/5caefclb
22 | CrioXeHue U BBIYMTaHHE BEKTOPOB bubmorexa [IOK
https://m.eds00.ru/23f4f089
23 | YMHOXXEHHE BEKTOpa Ha YHCIIO bubmmorexa LIOK
https.//m.edsoo.ru/dee379eb
24 Pasnoxenue BekTopa 1o TpéM HEKOMIUIAHAPHBIM BEKTOpaM. bubanoreka [HOK
[MpaBwsio mapaiesenuneia https://m.edsoo.ru/a28fd74e
o5 Pewrenune 3a1a4, CBSI3aHHBIX ¢ IPUMEHEHUEM IIPABUII ACUCTBUIH C bubanoreka [HOK
BEKTOPaMH https://m.edso0.ru/5a827900
26 KoopanHaTHO-BEKTOPHBIN METOJT IPU PELIEHUH T€OMETPUIECKHUX Bub6imoreka [IOK
3a1a4 https://m.edsoo.ru/d3alfe30
27 [IpsimoyronbpHas cucTeMa KOOpAWHAT B IPOCTPAHCTBE. Bub6imoreka [IOK
Koopaunater Bektopa. [IpocTeiiiie 3a1a4n B KOOpAXHATAX https://m.edso0.ru/48db7058
28 | VYron mexnay Bekropamu. CKanspHOE IPOU3BEICHUE BEKTOPOB BH6H,HOTeKa LIOK
https://m.edsoo.ru/725effc4
29 Brruncnenue yrioB Mexty NpsIMbIMHU U IIJIOCKOCTSIMHU bu6imoreka [IOK
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https://m.edsoo.ru/8efbe78e

30 KounTtpoannasi padora 1o Teme "BekTopsl 1 KOOPIWHATHI B 1 bubmoreka [{OK
mpocTpancTae” https://m.edsoo.ru/77c22fc5
31 [ToBTOpeHue, 0600IICHNE U cucTeMaTu3anus 3HaHuH. OCHOBHBIC 1 butmuoreka [IOK
Gurypsl, pakThl, TCOPEMbI Kypca INIAHUMETPUU https://m.edso00.ru/1780ba5d
32 [ToBTOpeHue, 0000IICHNE U cucTeMaTh3aus 3HaHuH. OCHOBHBIC 1 butmmorexa [IOK
Gburypsl, GpakTsl, TCOPEMBbI Kypca IIAHUMETPHU https://m.edsoo0.ru/078cd184
butmuoreka [IOK
33 HToroBasi KOHTpPOJIbHAS padoTa 1 https://m.edsoo.ru/ec24dfc2
. bubnmoreka IJOK
34 [ToBTOpeHMe, 0000IICHNE 1 CUCTEMATHU3ALINS 3HAHUI 1 https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 34
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MMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHA OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI

10 KJIACC
Kon
NPOBEPAEMOro IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHON 00pa30BaTe/IbHO MPOrpaMMbl CpeiHero 001ero oopa3oBaHust
pe3yJabTarta
7 l'eomeTpus
7.1 OneprpoBaTh NOHATUSMH: TOYKA, MIPsIMasi, MIIOCKOCTh
7.2 [TprMeHSTh aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX MPH PELICHUH T€OMETPHUECKHX 33124
7.3 OmnepupoBaTh NOHATUSIMH: NAPAIJICILHOCTD U MEPIEHANKYISIPHOCTD NPSIMBIX U IFIOCKOCTEH
7.4 KnaccudummpoBats B3anMHOE PacIoNoKeHne IPSIMBIX U IIIOCKOCTEH B MPOCTPAHCTBE
75 OneprpoBaTh NOHATUAMU: IBYTPaHHBIN Yrojl, TPaHy ABYTPAHHOIO yTria, peOpo ABYIpPaHHOIO yria, JMHEWHBIH yroJl ABYIPaHHOTO yTia,
rpagycHas Mepa JBYIpPaHHOTO yIia
76 OmnepupoBaTh MOHATHSAMU: MHOTOTPAHHHUK, BBITYKJIBIH W HEBBIIYKJIBIH MHOTOTPAHHHUK, 3JE€MEHTHl MHOTOIPaHHUKA, NPaBHIbHBIN
MHOT'OI'PaHHUK
7.7 Pacmo3naBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (MIUPaMHUIA, PU3MA, MPSIMOYTOJIBHBINA MapaJuielennIie]], Kyo)
78 KnaccupunmpoBaTb MHOTOTpaHHUKHM, BBIOMpasi OCHOBaHUS Uil KiacCM(DUKAMM (BBIIYKJIblE W HEBBIIYKJIbIE MHOIOIPaHHHUKH,
MIPaBUIbHBIE MHOTOTPaHHUKH, IPSMbIEC 1 HAKIOHHbBIE IPU3MBI, TapauIeIeUIe bl )
7.9 OnepupoBaTh MOHATUSIMH: CEKYIIast IVIOCKOCTh, CEYEHUE MHOTOIPAaHHUKOB
7.10 OOBSCHATH NPUHLIUIIBI TOCTPOEHHSI CEUEHHH MHOTOTPAaHHUKOB, UCIIOJIB3YsI METOA CIIEIOB
711 CTpouTh ceueHHsi MHOTOIPAaHHUKOB METOJIOM CIJIEIOB, BBIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PUCYHKOB NMPOCTHIX 00BEMHBIX
¢dburyp: BuI CBEpXyY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXKIECHHWE TEOMETPUYECKMX BEJIMYMH IO 00paslaM WIM aIrOpuTMaM, HPUMEHSsS W3BECTHbIE aHAJMTUYECKHE
7.12 MCTOJbI IIPpU PCHICHHUU CTAHAAPTHBIX MATEMAaTUYCCKUX 3a/lad Ha BBLIYUCIICHUC paCCTOHHI/Iﬁ MCXKAY ABYMsA TOYKaMH, OT TOYKH 10
HIPsIMOM, OT TOUKH JI0 IIOCKOCTH, MEXKY CKPELIMBAOIIUMUCS IPSIMBIMHU
Pemars 3aa4i Ha HaxXOXICHUE T'COMCTPHYCCKHUX BCIIMYWH I10 o6pa3uaM WK aJirOpuT™MaM, NPpUMCEHASA U3BCCTHBIC AHAJIMTUYCCKUC
7.13 METOABI NPU PELICHUH CTaHIAAPTHBIX MAaTeMAaTHYECKHX 3aJad Ha BBIYMCICHHE YITIOB MEXIY CKPEIIMBAIOLIMMHUCS MPSIMBIMU, MEXIY
MPSIMOM U MIIOCKOCTBIO, MEXKY TUIOCKOCTSIMH, JIByTPaHHBIX YIJIOB
714 Beuucnate 00BEMBI M IUIOIAAM NOBEPXHOCTEW MHOTOTPaHHHUKOB (TIpU3Ma, NHpamMuja) ¢ NPUMEHEHHEM (QOpMYJI, BBIYHCIATH
COOTHOIICHHSI MEXKY IIOMIASIMA TTOBEPXHOCTEH, 00bEMaMu TOAOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh NOHATHAMHU: CUMMETPHUSI B IPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh CUMMETPHHM, LEHTP, OCh U IUIOCKOCTh CUMMETPUH

dburypst
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HSBJ’ICK&TL, HpeO6pa30BBIBaTI> U UHTCPIIPETUPOBATH I/IHq)OpMaI_II/IIO O MPOCTPAHCTBCHHBIX '€OMCTPUUCCKUX (I)I/Irypax, OpeaACTaBJICHHYIO

/.16 Ha YepTekKax U PUCYHKAX
717 [IpumensaTh reoMeTpuyeckue (akThl UIsl PEIICHUS CTEPEOMETPUUYECCKHX 3aJad, MPEIOoaraoiuX HeCKOJIBKO IIaroB PElIeHUs, eClu
YCIIOBHSI IPUMCHEHHSI 33]JaHbI B IBHOW (opme
718 [IpuMeHATh mpoCTElIMe MPOTrPaMMHEIE CPEJCTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC CHCTEMBI TIPU PEIICHUU CTEPEOMETPUUCCKUX
3aj1a4
719 [MpuBOUTH MpPUMEPhl MAaTEMATUYCCKUX 3aKOHOMEPHOCTEW B TPUPOJE M JKU3HH, PACIO3HABATH MPOSBICHHE 3aKOHOB T'€OMETPHU B
HCKYCCTBE
[TpuMeHsITh MONyYeHHBIC 3HAHWS HA MPAKTUKE: aHAJIM3HPOBATh pEallbHBbIC CHTYallMd W MPUMEHSATh U3yUCHHBIC MOHSATHS B TpoIecce
720 MOKMCKa PEUICHUS MaTeMaTHYeCKU C(HOPMYJIMPOBAHHOW MPOOJIEMbI, MOJCIUPOBATh PEaJbHBIC CUTYallMM Ha S3bIKE T'€OMETPHH,
HCCIICIOBaTh TIOCTPOCHHBIE MOJEIH C KCIIOJIb30BAHUEM TI'€OMETPUYCCKUX TIOHATHH W TeopeM, ammapara aireOpbl, pemaTh
MPAKTUIECKUE 3a]Ia4H, CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPUUYCCKHX BEJTHYHH
11 KJIACC
Kon
MPOBEPSIEMOr0 IIpoBepsieMbie peAMeTHBIE Pe3YJIbTATHI 0CBOCHHSI 0OCHOBHOM 00pa30BaTeJILHON MPOrPaMMBbI CPETHET0 001Ero 00pa3oBaHus
pe3yabTarta
6 I'eomerpus
6.1 OnepupoBaTh MOHATUAMU: IUIHHIAPUYECKAs MOBEPXHOCTh, OOpa3yrOIIMe HUJIMHIPUYECKON MMOBEPXHOCTH, IMJIUHAP, KOHHYECKAs
MOBEPXHOCTh, 00Pa3yIOIMe KOHUUECKON MOBEPXHOCTH, KOHYC, ChepruiecKasi IOBEpXHOCTh
6.2 Pacnio3naBaTh Tena BpaieHus (MUIMHIP, KOHYC, cdepa u miap)
6.3 OOBSICHATB CIIOCOOBI MOTYYEHUS! TEN BPALCHUS
6.4 Knaccuduimpopath B3aMMHOE PacrioNoXeHne chepbl U INIOCKOCTH
6.5 OnepupoBaTh MOHATUAMHU: mapovBoﬁ CErMEHT, OCHOBAaHHME CETMEHTa, BhICOTA CErMEHTA, IIApOBOM CJIOH, OCHOBaHME IIAPOBOIO CJIOS,
BBICOTA IIAPOBOTO CJIOS, IIIAPOBOH CEKTOP
6.6 BoruucinsaTs 00bEMBI U TUIOIIA M TIOBEPXHOCTEH TEJ BpallleHUs, TCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOpMYJT
6.7 OnepupoBath MOHATUSAMU: MHOTOTPAHHHUK, BIIMCAHHBIN B chepy M OMMCAHHBIN 0KOJIO cephl, cdhepa, BIIMCaHHAS B MHOTOTPAHHUK HJIH
TEJI0 BpallleHHUS
6.8 BBIYHCISATE COOTHOMICHUS] MY TUIOINAISMHE ITOBEPXHOCTEH M 00bEMaMHu 1MOIOOHBIX TeJ
6.9 N300paxath n3ydaeMbie (GUIYPhl OT PYKH M C IPUMEHEHHEM ITPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BoIinosiHsaTh (BBIHOCHBIE) TIOCKHE YEPTEHKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYDP: BH CBEPXY, COOKY, CHU3Y; CTPOUTh CEUCHHUS Tell

BpaLIEHUs
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HSBJ’ICK&TL, HUHTCPIPETUPOBATH U HpeO6paSOBBIBaTB I/IH(I)OpMaIII/IIO O MPOCTPAHCTBCHHBIX T'COMETPHUUCCKUX (1)1/11" ypax, nmpeacTaBJICHHYIO

6.11 Ha YepTeKax U pPUCYHKaX

6.12 [TpumensTe reomerpuyeckre GaxkThl A pEIICHUS CTEPEOMETPHUUECKUX 3a7ad, MPEeroiaralolnIinX HECKOJIBKO IIaroB PelieHHs, eCI
yCIIOBHSI IPUMEHEHUS 331aHbl B IBHOHU (hopme

6.13 OneprpoBaTh NOHATUEM: BEKTOP B MPOCTPAHCTBE

6.14 BEIMONHATE ACUCTBHSI CIIOKEHHUST BEKTOPOB, BBIYMUTAHHUS BEKTOPOB U YMHOXKEHHsI BEKTOPa Ha YMCIO, OOBSICHITH, KAKUMU CBOHCTBAMU
OHHU 00J1a1a10T

6.15 [TpuMeHsITh TpaBUIIO MapaUIeTeNUIIeIa IPH CI0KEHHUH BEKTOPOB

6.16 OnepupoBaTh MOHATUSAMH: ACKAPTOBBI KOOPAMHATH B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPIMHATHI
BEKTOPA, YTOJI MKy BEKTOPaMH, CKISIPHOE TIPOM3BEICHUE BEKTOPOB, KOJUTMHEAPHbIE M KOMIUIAHAPHBIE BEKTOPHI

6.17 HaxoauTh cyMMy BEKTOpPOB ¥ IIPOM3BEACHHE BEKTOpa HA YHCIIO, YTOJ MEXKAY BEKTOPAMH, CKAJSIPHOE MPOHM3BEACHHE, PacKIIabIBaTh
BEKTOP 1O IBYM HEKOJUTMHEAPHBIM BEKTOpaM

6.18 3amaBaTh TUIOCKOCTh YpaBHEHHEM B J€KapTOBOW CUCTEME KOOPAUHAT

6.19 Pemate nmpocreiinye reoMeTpuiecKie 3a/1a41 Ha MPUMEHEHNE BEKTOPHO-KOOPAWHATHOTO METO 1A

6.20 Pemrate 3amaum Ha 10Ka3aTENbCTBO MATEMAaTHYECKHX OTHONICHWH M HAXOXKAEHUE TEOMETPHUECKMX BEIMYMH 1O 00paslaM HiIH
aNTOpUTMaM, IPUMEHSIS H3BECTHBIC METO/IBI P PELICHHN CTaHJAPTHBIX MaTEMAaTHYECKUX 3a/1a9

6.21 [TpuMeHATH MpocTeHIre MporpaMMHBIE CPEACTBA M AJICKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH PELICHUH CTEPEOMETPHYECKHX
3amaq

6.22 [TpuBOANTH MpPUMEPH MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NMPHUPOJE M KM3HHM, PACIO3HABATh MPOSBICHHE 3aKOHOB T'€OMETPHHU B
HCKYCCTBE
[TpuMeHATH NOMy4YeHHBIE 3HAHHUS Ha MPAKTHKE: aHAJIN3UPOBATh PEaJbHBIC CUTYallMH W NPUMEHSTh W3YYEHHBIC MOHITHUS B IpoOIecce

6.23 MOKCKa PEIICHUS] MaTeMaTHYeCKH c(OpMyTHMpOBaHHOH NpOOIEMBI, MOJAEIMPOBATh peajibHBIC CHUTYyallMd Ha S3bIKE TEOMETpPUH,

HUCCICA0BATL IMOCTPOCHHBIC MOACIU C MUCIOJB30BAHUCM TCOMCETPHUCCKUX MOHATHH U TCOpEM, allrapara aJ'Il"erLI, peuaTtb
MPAKTHUYCCKHUC 3a/1a4U, CBA3AHHBIC C HAXOXJICHUCM I'COMETPUICCKUX BCININH
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Kona

IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3J1eMEHT CO/IEeP:KAHUSA

I'eomerpus

7.1

OCHOBHBIC TTOHSTHUS CTCPCOMECTPUH. Tqua, npgamas, IUIOCKOCTb, MPOCTPAHCTBO. [Toustre 00 aKCHOMATHYECKOM NOCTPOCHUU CTCPCOMETPUU:
AKCHOMBI CTEPEOMETPUH U CICACTBHA U3 HUX

7.2

7.3

7.4

7.5

B3anMHoe pacnonoxeHue NpsAMBIX B IPOCTPAHCTBE: MEpeceKaroluecs, mapajulelbHble 1 CKpeluBaonmecs npsamele. [lapanaensHocTs NpsSMBIX U
IUIOCKOCTEH B NMPOCTPAHCTBE: IapajuleibHbIe NPSMbIE B MPOCTPAHCTBE, MAPAUIEIBHOCTh TPEX NPAMBIX, MapajuICNIbHOCTh MPSIMOM U IJIOCKOCTH.
VrInel ¢ cOHalpaBl€HHBIMH CTOPOHAaMH, yrojl MeXAy HpsSMBIMH B IpocTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEH: MapajulelbHble IMIIOCKOCTH,
CBOWCTBa MapaJuIeNbHBIX IIocKocTel. [Ipocrelimue npocTpaHcTBeHHBIE (QUIYPBI Ha TUIOCKOCTH: TETpa’Jp, KyO, Mmapajulesienures], OCTPOCHUE
CeUeHH

[lepneHIUKYSIPHOCTh MPSIMOW M IUIOCKOCTH: HEPHEHAMKYISAPHBIE NPAMBIE B MPOCTPAHCTBE, NPSAMbIC MapajiefbHble W MEPIECHAUKYJSIPHBIE K
IUIOCKOCTH, MIPU3HAK MEPICHIUKYISIPHOCTH MPSIMOM M IMJIOCKOCTH, TEOpEMa O IPSMON NepHeHINKYIISIPHON INIOCKOCTH. YTIIbI B IPOCTPAHCTBE: IO
MeXy MPSAMOM M MIOCKOCTHIO, IBYTPaHHBIN Yo, JIUHEHHBIN yroia AByrpaHHoro yria. IlepneHaukyasp U HaKJIOHHBIE: pacCTOSHUE OT TOYKHU IO
TUIOCKOCTH, PAacCTOSHUE OT TPSAMOH J0 IUIOCKOCTH, MPOEKIHsl (QUTYypel Ha IUIOCKOCTh. [lepneHauKyIspHOCTh TUIOCKOCTEH: TpU3HAK
NEepIeHIUKYISIPHOCTH ABYX IUIOcKocTel. Teopema o TpEX neprneHauKysipax

IloHsiTHE MHOTOTpaHHHKA, OCHOBHBIE 3JIEMEHTHI MHOIOI'PaHHHUKA, BBITYKJIBIE U HEBBIITYKIIbIE MHOTOTPAHHUKH, pa3BEpTKa MHOrorpaHHuka. ITpusma:
N-yroipHas MpU3Ma, TPAaHH U OCHOBAHMS NPHU3MBI, IpAMas U HAKJIOHHAs MpPU3MBbI, OOKOBas M MOJIHAS MOBEPXHOCTH mpu3Mebl. llapamnenenunen,
NPSMOYTOJILHBIN TapaJuleNenune], 1 ero cBoicTBa. [lupammpaa: N-yroiipHas MHUpaMuaa, TPaHW W OCHOBaHHME MUPaMHUIbI, OOKOBas W TOJHAs
MOBEPXHOCTh MHpaMHIbl, NpaBUIbHAs M yCEUEHHAs NUpaMuia. OJIEMEHTHl NMPU3MBl W nHpamMuabl. [IpaBHIIbHBIE MHOTOTPAHHUKU: IOHATHE
NPaBUIBHOTO MHOTOIPaHHMKA, NPaBUIbHAA NPU3Ma U MpaBUJIbHAS MUPAMUAA, IPaBUIIbHAS TPEYTroJIbHAs MUpaMHIA U MPaBUIBHBIN TETpasap, KyO.
IIpencraBnenne o MpaBUIBHBIX MHOTOTPAaHHHUKAX: OKTA3P, A0AEKadAp U uKocasapyrue CedeHus: Ipru3Mbl U TUPAMUIBI

CI/IMMeTpI/IH B IPOCTPAHCTBE: CUMMETPUA OTHOCHUTCIILHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTHI CUMMETPHU B IMUpaMUAax, napajjiCicuicaax,
IMPAaBUJIBHBIX MHOI'OI'PaHHHUKax

7.6

7.7

Berunciienue 35eMeHTOB MHOTOTPaHHUKOB: p&Opa, auaroHanu, yriel. [lnomans O0KOBOI MOBEPXHOCTH U TIOJHOW MOBEPXHOCTH MPSIMOW MPU3MBIL,
IUIOIIA/Ib OCHOBaHWM, TeopemMa O OOKOBOW IMOBEPXHOCTH MNPSIMOW TpU3MBL [lnomags OOKOBOW IMOBEPXHOCTH M TIOBEPXHOCTH TPABHIBLHON
MUpaMHUJIBI, TEOpEMa O TIoaAn yceuéHHol nupamusl. [lonstre 06 00béMe. O0bEM MHpaMuabl, TPU3MBI

HO,I[O6HBI€ TCJIa B IIPOCTPAHCTBE. CooTHOIICHUS MCKAY IUIOIAaAIMU HOBerHOCTeﬁ, 00BEMaMHU HO,Z[O6HI)IX TCI
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11 KIIACC

Kon IIpoBepsieMblii 3J1EMEHT CO/IePKAHUSA
6 I'eomeTpus
6.1 [Hummaapuyeckas MOBEPXHOCTh, 00pa3yIoNIne MWIHHAPUICCKOW TOBEPXHOCTH, OCh IHJIMHAPUYCCKOW MOBEPXHOCTH. [IMAMHIp: OCHOBaHUS U
' 00KOBasi MOBEPXHOCTH, 00Pa3yIOIIas M OCh, IJIOMIAIb OOKOBOW M TOJTHON MOBEPXHOCTH
6.2 Konnueckasi TOBEpXHOCTh, 00pa3yroIie KOHUIESCKOW MOBEPXHOCTH, OCh U BEpIIMHA KOHHYECKOI moBepxHOCTH. KOHYC: OCHOBaHUE M BepIInHA,
' o0pasyrolas 1 0ch, MJIOMIaAb OOKOBON M MOJHOM MOBEPXHOCTH. Y CEUEHHBINH KOHYC: 00pa3yolIie U BBICOTa, OCHOBAHUS M OOKOBasi TOBEPXHOCTD
6.3 Codepa u map: neHTp, paguyc, TiaMmeTp, IIomaas NOBEPXHOCTH cdepbl. BzanMHuoe pacmonoxkeHue chepbl U IUIOCKOCTH, KacaTelbHas TIIOCKOCTh
' K chepe, miomaas chepsl
6.4 N3o0paxeHue Tel BpallleHHs Ha TUIOCKOCTU. Pa3BépTka IMIMH/PA U KOHYCa
6.5 KomOuHanuu Ten BpallieHWss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIN OKONO cdepshl, chepa, BIUCAHHAS B MHOTOTPAaHHHK, WIH TENO
' BpallleHus
6.6 [onsitue 06 00béMe. OcHOBHEBIE CBOMCTBA 00BEMOB Teil. TeopeMa 00 00bEME MPSAMOYTOJILHOTO Mapajuieenueaa u ciieAcTeus u3 He€é. O0bEM
' HWIMHIPA, KoHyca. O0BEM I1apa U mionianb chepbl
6.7 [TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXKIY TUIOIIASIMH IOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEl
6.8 Ceuenus nmnuHapa (MapajulebHO W TIEPIECHANKYISPHO OCH), CeUeHHs KOHyca (TMapaulelbHOe OCHOBAaHWIO W MPOXOASIIEee Yepe3 BEpIINHY),
' CeYeHHUs 11apa
6.9 Bekrop Ha minockoctd u B npocTpaHcTBe. ClokeHHe W BBIYMTAHHE BEKTOPOB. YMHO)KEHHE BEKTOpa Ha 4Kcio. Pa3nokeHune BeKTopa mo TpéM
' HEKOMIUTAHApHBIM BekTOpaM. [IpaBuiio mapamienenunena. Pemenue 3a1ay, CBI3aHHBIX C MPUMEHEHUEM MTPABUIT JICUCTBHI C BEKTOPaMH
IIpssMoyroyibHas cucTeMa KOOpAWHAT B mpocTpaHcTBe. KoopauHatsl BekTopa. [Ipocteiiiime 3aauu B KOOpJUHATAX. YTOJI MEXAY BEKTOPAMHU.
6.10 CkassipHOe MPOW3BEICHUE BEKTOPOB. BBIUHCIIEHHE YIIIOB MEXIY MPSMBIMH U MJIOCKOCTAMH. KOOpJAMHATHO-BEKTOPHBIA METOJ MPU PEIICHUH

TCOMCTPHUYICCKUX 3ada4
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IMPOBEPAEMBIE HA EI'3 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHON
INPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Ko » .

HDOBe ﬂI:BMOFO IIpoBepsieMble TPeOOBAHHUS K MPEIMETHBIM Pe3yJIbTAaTaAM 0CBOEHHUsI 0CHOBHOI 00pa30BaTe/IbHOM MPOrpaMMBbI CPETHEro

posep 00111er0 00pa3oBaHusl

TpeOoOBaHUs
Brnagenne wmeromamm J0Ka3aTeNbCTB, AITOPUTMAMH DEUICHUS 3a/ady, yMEeHHE (OPMYJIUPOBAaTh M ONEPUPOBATH IOHATHSIMH:
OIpe/ieNiCHHEe, aKkCUOMa, TeopeMa, CJICICTBUE, CBOMCTBO, MPU3HAK, JIOKA3aTEILCTBO, PABHOCHILHBIC ()OPMYITUPOBKH; TPUMECHSTh HX;
ymeHne (HhopMyIMpoBaTh OO0paTHOE W MPOTHUBOMOJIOXKHOE YTBEP)KICHHE, MPUBOIUTH NMPUMEPHl W KOHTPIPUMEPHI, HCIOIH30BAThH

1 METOJI MaTeMaTHYeCKOW WHAYKIIUH; MPOBOIUTH JIOKA3aTENbHBIE PACCYXKICHUS TpPH PEIICHUH 3a/1ad, OICHWBATh JIOTHYECKYIO

MIPaBUJIBHOCTD pacCykKJI€HHU; yMEHHE ONEepUPOBATh MOHATUAMU: MHOYKECTBO, TOJAMHOKECTBO, ONepaliy HajJ MHOKECTBaMHU; YMEHHE
HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Ul OMMCAHUS PeabHBIX MPOLECCOB U SBICHUN W NP PELICHHH 3afad, B TOM
qucie U3 APYruX y4yeOHBIX IMPEAMETOB; YMEHUE ONEpHUPOBaTh MOHATUAMU: Tpad, CBA3HBIN rpad, JepeBo, LUK, rpad) Ha MIOCKOCTH;
yMEHHE 33J]aBaTh M OMHUCHIBATH rpadbl Pa3IUUHBIMU CIIOCOOAMU; UCTIONB30BaTh Ipadbl P PEIICHUH 32124

YMeHue onepupoBaTh MOHATHSAMU: HATypaJbHOE YHCIIO, LIEJI0€ YUCIO, CTENEHb C LENbIM IIOKa3aTeleM, KOPEHb HaTypaJbHOU
CTETICHH, CTETEHb C PAllMOHAIBLHBIM TIOKa3aTeNIeM, CTENEeHb C JICHCTBUTENHHBIM MMOKa3aTeseM, JIorapudM Yuciia, CHHYC, KOCHHYC H
TAQHTE€HC MPOU3BOJBHOTO YHCJA, OCTATOK [0 MOAYJIO, PAllMOHAIBHOE YHCIIO, UPPALMOHATIBHOE YHCIIO, MHOXKECTBA HAaTypaJbHBIX,
LEJIBIX, PALMOHAIBHBIX, AEHCTBUTENBHBIX YHCEI; YMEHHUE HCIOIb30BaTh MPHU3HAKU IEIMMOCTH, HAMMEHBIIMHA OOIIMI AEeIUTENb U
HauMeHbIlee o0IIee KpaTHOe, alropuT™M EBKinga mpu perieHru 3ajad; 3HAKOMCTBO C Pa3IUYHBIMH MO3UIIMOHHBIMU CHUCTEMaMHU
CUMCIICHUSI, YMEHHE BBINIOJHATH BBIUYMCICHHE 3HAYEHUH M INpeoOpa3oBaHMUS BBIPAKEHUH CO CTENEHSAMU U Jorapudmamu,
2 npeoOpa3oBaHus JpOOHO-PALlMOHATBHBIX BBIPAKEHHH; YMEHHE OINEPHPOBATH IOHITUSAMH: IOCIEI0BATEIbHOCTD, apH(pMeTHuecKas
mporpeccusi, TeOMeTpHUYecKas IporpeccHs, OECKOHEYHO YyObIBaloIlasi TIeOMEeTpHYecKass MpOorpeccus; yMEHHe 3a/1aBaTb
MOCJIE/IOBATEILHOCTH, B TOM YHCJIE C MIOMOIIBIO PEKYPPEHTHHIX (OPMYI; YMEHUE ONEPUPOBATh MOHATHUSIMH: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIGKCHBIE 4YHCIa, MOAYJIb M AapryMEeHT KOMIUIEKCHOTO 4wncia, (opma 3alicH KOMIUIEKCHBIX —YHCEll
(reoMeTpuueckasi, TPUrOHOMETpUYECKasi U ainredOpandeckas); yMeTb HPOM3BOAMUTH apu(METHUECKHE IEHCTBUS C KOMIUIEKCHBIMH
YHCIIaMH; IPUBOANUTD MIPUMEPH! UCIIOIB30BAHMS KOMIIEKCHBIX YHCEINT;, ONEPUPOBATh MOHIATUAMU: MaTpula 2X2 u 3x3, onpeaenuTens
MAaTpHIIbl, F[ECOMETPUUYECKUN CMBICIT OIPEACIUTEIS

YMeHHe oOmepupoBaTh MMOHATHUAMHU: PalMOHAIbHBIC, HWpPpAIMOHAIBHBIC, IOKa3aTelIbHbIC, CTENEHHbIE, JOrapuMUUIECKUE,
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, MX CHUCTEMbI, YMEHHUE OIEPUPOBATH IMOHATUSMU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3zoBaHue, ypaBHEHHE, HEPABCHCTBO, CHCTEMa YPaBHEHUH U HEPABEHCTB, PABHOCHILHOCTh YPAaBHCHUN, HEPABCHCTB U CHCTEM;

3 N
YMEHHE pellaTh ypaBHEHHs, HEPaBEHCTBA W CHUCTEMBI C TIOMOIIBIO PAa3IMYHBIX MPUEMOB; pellaTh ypaBHEHHs, HEPaBEHCTBA H
CHUCTEMBI C IMapaMeTpOM; NPUMEHSTh ypaBHEHUs, HEPABEHCTBA, MX CHCTEMBI AJIS PEIICHUS MaTeMaTHMUYECKUX 3a7ad M 3a7ad W3
pa3NUYHbIX 00JacTel HAYKH U pealIbHON JKU3HU

4 YMeHue onepupoBaTh TMOHATHAMH: (QYHKLUS, YETHOCTb (YHKUMH, NEPUOJMYHOCTH (YHKIHMH, OTPaHUYEHHOCTH (YHKLUH,

32



MOHOTOHHOCTh (DYHKIUH, SKCTpeMyM (QYHKIUH, HauOonbpllee M HauMEHbIlee 3HAa4eHUs (YHKIMH Ha MPOMEXKYTKE, HelpepbIBHAs
(GyHKUUS, acUMOTOTHI Tpaduka (QYHKUUH, MEepBas W BTOpas NPOU3BOAHAS (GYHKUIUH, [€OMETPHUYSCKHH M (PU3HYECKUH CMBICI
MIPOM3BOAHOMN, MTEPBOOOpa3Hast, ONpeAeTEHHbI HHTErpar, YMEHHEe HaXOOUTh acCHMOTOTHI rpaduka (pyHKINN; YMEHHE BBIUUCIATH
MIPOM3BOHBIE CYMMBI, TPOU3BECHISI, 9aCTHOTO M KOMIO3UINK (PYHKIHH, HAXOAUTh ypaBHEHHE KacaTelbHOU K rpaduky (yHKINU;
yMEHHUE HaXOIUTh NPOHM3BOAHBIC MJIEMEHTapHBIX (YHKLWH; YMEHHE HCIONb30BaTh NPOM3BOAHYIO Ul HCCIEAOBaHHS (YHKLUI,
HaxXxOJWTh HAWOONBIINE W HaWMEHbIIWE 3HaueHWs (QYHKIWA, CTPOUTh TIpadUKW MHOTOWIEHOB C WCIOIH30BAHHEM arapara
MaTEeMaTHYECKOTO aHajn3a; MPUMEHATh MPOW3BOAHYIO UIS HAXOXKACHHWA HAWIYYIIETO PEIIeHHs B MPHUKIATHBIX, B TOM YHCIE
COLMATbHO-9KOHOMHUECKUX M (U3MUECKUX 3a/]adax; HaXOJUTh IUIOMAg W o0BEMBI (UTY C TOMOIUBIO MHTErpajia; NPUBOIUTH
MpUMEpPbl MaTEMaTHYECKOTO MOICTIMPOBAHHUS C IOMOIIBI0 A depeHInaIbHbIX YpaBHEHHN

YMeHue onepupoBaTh MNOHATHAMHU: Tpaduk QyHKIMM, oOpaTHas (QYHKUWS, KOMIO3MLUS (QYHKIMHA, JIHUHEHHAs QyHKUUS,
KBagpaTuyHas (YHKIUS, panuoHambHas (yHKIUS, CTeNeHHas (QYHKOWSA, TPUTOHOMETpH4Yeckue (YHKIUHM, OOpaTHBIC
TpUTOHOMETpHUYecKre (DYHKIUH, TIOKa3aTelbHas U Jiorapudmudeckas (QyHKINN; YMEHHE CTPOUTHh TpadUKd M3YYSHHBIX (YHKITHIA,
BBITIOJIHSATH MpeoOpa3oBanus rpadukoB GYHKIUH, UCTIONB30BaTh rpaduKy Il U3yYCHHUS TIPOIIECCOB U 3aBUCUMOCTEH, TIPH PELICHUH
3aJad M3 IpYyrux y4eOHBIX NMPEIMETOB WM 3afady U3 PeajbHOM XU3HM; BhIpakaTh (HOPMYIaMu 3aBUCHMOCTH MEXIY BEIUYMHAMU;
HCIONB30BaTh CBOMCTBAa M rpaduku (YHKUMH A PELICHUs] ypaBHEHUI, HEPAaBEHCTB M 3aJay C IapaMeTpaMH; H300paxaTh Ha
KOOPJAMHATHOH TUIOCKOCTH MHOKECTBA PEILICHUN YPaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemars TeKCTOBBIE 3a/1a4M PAa3HBIX THIIOB (B TOM YMCJIE Ha MPOLEHTHI, A0JIM M YacTH, Ha IBMXKEHHE, paboTy, CTOUMOCTD
TOBapOB M YCIYT, HAJOTH, 3afadydl W3 OOJAacTH YNpaBlICHHS JIMYHBIMA U CEMEHHBIMU (PUHAHCAMH); COCTaBJISATH BBIPAKEHUS,
YpaBHEHHS, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHUIO 33aJauy, UCCIEI0BATh MOJyYEHHOE PEIICHHE U OLICHUBATh MPaBAONOA00OHOCTh
pe3ynbTaToOB; YMEHUE MOAEIUPOBATh PEANIbHBIE CUTYalUU HA A3bIKE MATEMATUKU; COCTABIIATh BBIPAXKECHUsS, YPABHEHUS, HEPABEHCTBA
U MX CHCTEMBI [0 YCIOBHIO 3a/1a4H, UCCIIE0BATh MOCTPOSHHBIE MOJIETH C UCIOIB30BAHUEM ammapara anreOpsl, HHTEPIPETHPOBATD
HIOJTYYEHHBIN PE3YJIbTAT

YMmenue OIIEPUPOBATH MOHATUAMU: CPEAHEC apI/I(bMeTI/I‘-IeCKOC, MEIHuaHa, HauOoJbIIEee U HAMMEHbIIICE 3Ha4YCHUs, pasMax, JUCHepCus,
CTaHAAPTHOC OTKJIOHCHUC YHCIIOBOI'O Ha6opa; YMCHHE U3BJICKATb, UHTCPIIPETUPOBATH I/IH(i)OpMaLII/IIO, MNpeACTABJICHHYIO B Ta6n1/1uax,
Ha AuarpamMmax, l"pa(l)I/IKaX, OTpaAXAKIIYIO CBOICTBaA PpCaJIbHBIX NPOLECCOB U HBJ'IeHPIﬁ; MMpEACTaBIIATH I/IH(l)OpMaLII/IIO C IIOMOIIBIO
Ta6.]'II/I]_I H Juarpamm; HUCCJICAO0BATHh CTATUCTUYCCKUE NAHHBLIC, B TOM YUCJIC C IPUMCHCHUEM rpaq)nquKHx MCETOJ0B U 3JICKTPOHHBIX
CpCACTB, l"pa(l)I/I‘leCKI/I HCCJICA0BaTh COBMCCTHEBIC Ha6J'IIO,Z[eHI/I$I C MOMOIIIBIO JUarpamMm pacCCrBaHud U JIMHCHHON perpeccun

YMeHue onepupoBaTh NOHATHAMU: CITyYallHBIN OIBIT M CIIy4aiHOE COOBITHE, BEPOSTHOCTD CITy4alHOTO COOBITHS; YMEHHE BBIYHUCIISTD
BEPOSITHOCTH C HCIOJIb30BAaHUEM I'paQUUecKUX METOJOB; IPUMEHATh (OPMYJIBI CIOXKEHUS U YMHOXEHHUSI BEPOSITHOCTEH, QopMyy
MOJTHON BeposiTHOCTH, (popmyiny beprymnm, komOuHatopHble (akTel U (OPMYIIBL, OLEHHWBATH BEPOATHOCTH PEalbHBIX COOBITHIA;
YMEHHE OTIepUPOBATh MOHATHAMHM: CIIy4aiiHas BEIWYMHA, PACIIPE/IeIeHne BEPOSTHOCTEH, MaTeMaTUIECKOe OKUAAHNE, TUCTIEPCUST U
CTaHAAPTHOE OTKJIOHEHHE CIyJalHOW BENWYHMHBL, (YHKUUHM paclpelesieHus M IUIOTHOCTH PAaBHOMEPHOIO, IOKAa3aTeIbHOTO H
HOPMAJIBHOTO PACIIPE/IENIEHNH; YMEHNE UCIOIb30BaTh CBOMCTBA M3YUYEHHBIX pACHpElesICHUI s pelleHHs 3a/1ad; 3HaKOMCTBO C
MOHATHUAMU: 3aKOH OOJBIIMX YHCEI, METOAbl BHIOOPOUYHBIX HCCIIEZIOBAHWH; yMEHHWE MPHUBOAWTH NMPUMEPHI MPOSIBIECHUS 3aKOHA
OOJIBIIMX YKCeN B MPHPOJHBIX M OOIIECTBEHHBIX SIBJICHUSX; YMEHUE ONEPHPOBATH MOHSATHSIMHU: COYETAHUE, TIEPECTaHOBKA, YUCIIO
COYETaHMid, YMCIIO MEepPecTaHOBOK; OMHOM HploTOHA; yMeHHME NPUMEHATH KOMOMHATOpPHBIE (PAKTBI M PACCYXKACHUS Ui PELICHHS
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3a7a4; OIICHWBATh BEPOATHOCTH PEANBHBIX COOBITHH; COCTABIATH BEPOATHOCTHYIO MOJEAb W HHTEPIPETUPOBATH MONYyUCHHBIH
pe3ysbTar

10

11

12

YMeHue omnepupoBaTh MOHATHUAMM: TOUYKA, MPAMAsi, MIOCKOCTh, MPOCTPAHCTBO, OTPE30K, Jyd, BEIWYMHA yria, IUIOCKHM Yroil,
IBYTPAHHBIA YTOJI, TPEXTPAHHBIN YTOJI, CKPEIUBAIOIIHECS MPSIMbIE, MapaIeNbHOCTh U MEPIEHINKYIAPHOCT MPSMBIX U IIOCKOCTEH,
YTOJI MEXAY MPSIMBIMH, YTOJ MEXIy NMPSMON W IDIOCKOCTBIO, YTOJN MEXAY IUIOCKOCTSIMH, PACCTOSHHE OT TOYKH JO TUIOCKOCTH,
PacCTOSHUE MEKAY MPSIMBIMH, PACCTOSIHHE MEXIY ITIOCKOCTSIMH, YMEHHE HCIIONL30BaTh MPU PEUICHUU 3a]a4 U3ydeHHbIC (aKThl U
TEOPEMbI IJITAHUMETPHUH; YMEHUE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA; CTPOUTh MATEMAaTUICCKUE MOJICTH C TOMOIIIBIO
TeOMETPHYECKUX MTOHITHUN M BEITUYHH, PEIIaTh CBA3aHHBIE C HUMH ITPAKTHYECKUE 331a91

YMeHue onepupoBaTh MOHATUAMM: IUIOWans (UIypel, 00bEM (QUIYpbl, MHOTOTPAaHHHK, NPAaBUJIbHBI MHOTOIPAaHHMK, CEYECHHUE
MHOT'OTpaHHUKa, KyO, mapajuleienunen, npusMa, NUpaMuaa, (GUrypa U MOBEPXHOCTh BpAIIEHUs, LWIMHAP, KOHYyC, 1ap, cdepa,
IoImaab chepsbl, MIOMAAb NOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, IIMIHHAPA, 00bEM Ky0a, MPSMOYTOJILHOTO Napajliesenuea,
MUPaMUIBl, TPU3MBI, LWIMHAPA, KOHYyCa, Iapa, pa3BEPTKA MOBEPXHOCTH, CEYEHHUs KOHycCa M IMIMHIpPA, MapajuIeIbHBIE OCH HIIH
OCHOBaHHIO, CEUCHHE IIapa, IUIOCKOCThb, Kacawowascs cgepbl, LWIMHAPA, KOHYCa; YMEHHE CTPOMTb CEYEHHE MHOTOTPaHHHKA,
n300pakaTb MHOTOTPAaHHHKH, (PUTYphl M TIOBEPXHOCTH BpAIEHHsI, HX CEUCHHS, B TOM YHCIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yMEHHUE MPHUMEHITH CBOWCTBA T'€OMETPHUYECKHX (UTYp, CaMOCTOATENHLHO (OPMYIMPOBATh OMNpENeNiCHHS HW3y4aeMbIX QUryp,
BBIJIBUTaTh THUIOTE3bl O CBOMCTBAX M MPU3HAKaX I€OMETPUYECKUX (Uryp, 00OCHOBBIBATh WJIM OINPOBEPIaTh UX; YMEHUE MPOBOIUTH
KJaccuuKanuo GUryp mo pa3nudHbIM IPU3HAKAM, BBITOJHITH HEOOXOAUMbIEC JOMOIHUTEIbHbBIE TOCTPOCHUS

YMeHHe OIepupoBaTh MNOHATHSAMHU: JBW)KEHHE B IPOCTPAHCTBE, IApaJUICNBHBIN IMEPEeHOC, CHMMETpUS Ha IUIOCKOCTH U B
MPOCTPAHCTBE, MMOBOPOT, Mpeodpa3oBaHue Mo100us, MoJ00HbIE PUTYPHI; YMEHHE Paclio3HaBaTh PaBHBIC U MOAOOHBIE (PUTYDEI, B TOM
4uciae B MPHPOJE, HCKYCCTBE, ApXHUTEKTYpe; HCIOIb30BaTh TEOMETPUYECKHE OTHOIICHHMS MPH PEUICHWH 33/1a4; HAXOJIHTh
reOMEeTpUUYECKHEe BEIHMYMHBI (JUIMHA, YTOJl, IUIOIaab, 00bEM) MU PEIICHUH 3a1ad U3 JPYTHX YYEOHBIX MPEAMETOB M U3 PEaIbHOM
JKU3HU; YMEHHE BBIUMCIISTH TEOMETPUUYECKUE BEIMYMHBI (JJIMHA, YroJ, IUIONIaJb, O0BEM, IJIOHIA/]b ITOBEPXHOCTH), HCIOJB3YS
HU3YUYCHHBIC q)OpMy.HBI U MCETOABI, B TOM YHUCJIC: IUIOIIAAb IMOBEPXHOCTHU NHUpPaMH/ibl, MMIPU3MbI, KOHYCa, IMUWJIMHApPA, IJIOIIaAb C(l)epbl;
00BEM Ky0a, MpSMOYTOJBEHOTO TapauleNenureia, MIpaMuIbl, TIPU3MbI, HWINHAPA, KOHyCa, IIapa; YMEHHE HAaXOJUTh OTHOIICHHE
00BEMOB TTOJTIOOHBIX (HUTYP

YMeHne onepupoBaTh MOHATUAMU: NMPSAMOYTOJIbHAsA CHCTEMa KOOPAUHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAHHATEI BEKTOpA, CyMMa
BEKTOPOB, [IPOU3BE/ICHUE BEKTOPA HA YMCIIO, Pa3JI0KEHUE BEKTOpa 10 0a3uCy, CKaIIpHOE IPOU3BEICHHUE, BEKTOPHOE IIPOU3BEICHNUE,
YTOJI MEXKJy BEKTOPAMHU; YMEHHUE HUCIIOIb30BAaTh BEKTOPHBIA U KOOPJAMHATHBIA METOX JJI PELICHUS N€OMETPUYECKUX 33134 U 3aaad
JOPYyTUX Y4eOHBIX IPEAMETOB

13

YMeHue BBIOMpaTh MOAXOISIINN METOZ Ul PELICHUs 3a]aud; NOHMMaHUE 3HAYMMOCTH MAaTEeMaTHUKH B W3yYCHHH NPUPOIHBIX U
OOIIECTBEHHBIX MPOLECCOB U SIBICHUI; YMEHUE Paclo3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTUKU B MCKYCCTBE, YMEHHE NPUBOJUTH
HpUMEPBI MATEMATUYECKUX OTKPBITHH POCCUMCKOM M MUPOBOM MaTEMaTUYECKON HAYKH
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NNEPEYEHD 2JIEMEHTOB COAEPXKXKAHUSA, IIPOBEPAEMbBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA
1 Uricrna v BEIYHACICHUS
11 HatypanbHble 1 nensle yncna. [Ipu3sHakyu AeIMMOCTH LEJIbIX YHCEI
1.2 ParmonansHble yncaa. OOBIKHOBEHHBIC U IECATUYHBIC IPOOH, IPOLIEHTHI, 0ECKOHEUHbIE EPUOJHMUYECKHIE APOOH
13 ApudmeTnueckiii KOpeHb HATYpalbHOM cTeneHH. JleiicTBus ¢ apudMeTHIECKUMH KOPHSIMHU HAaTypaJbHON CTEIeHU
14 Creniensb ¢ 11enpIM nokazateneM. CTerneHs ¢ palroHaIbHBIM MoKas3ateneM. CBOMCTBA CTEIICHU
15 CuHyc, KOCUHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC YMCJIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. [lecsiTuuaple 1 HaTypabHBIE JOTapU(pMBI
17 JelicTBUTENbHBIE YHUCIIA. ApI/I(I)MeTI/I‘IeCKI/I? onepalyyu C ACHCTBUTENbHBIMU 4uciaamu. [IpuOnmkEHHBIE BBIYMCICHMS, NMpPaBUIa OKPYIJICHHS,
MPUKUJIKA U OLICHKA Pe3y/IbTaTa BEIYMCICHUN
1.8 [IpeobpazoBaHue BHIPAIKEHHIA
1.9 Kommiekcuble yncia
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Lenpie 1 ;poOHO-paAIIOHANBHEIE YPABHEHUS
2.2 WpparmonanbpHple ypaBHEHUS
2.3 TpuroHomeTpuieckre ypaBHEHHs
24 [NokazarenbHbIe U JOrapupMUIecKie YpaBHEHHS
25 Lenble 1 1poOHO-paIOHANbHBIE HEPABEHCTBA
2.6 WpparmonansHble HEpaBEHCTBA
2.7 IToka3arenbHele U JorapudpMuueckue HepaBeHCTBA
2.8 TpuroHomerpuueckie HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYIIHOCTU YPaBHEHHH U HEPABEHCTB
2.10 YpaBHEHHS, HEPABEHCTBA U CUCTEMBI C TIapaMeTpaMu
2.11 Martpuiia cuCTEMBI JJMHEHHBIX YpaBHEHNUH. OnpeieTuTenh MaTPHUIIHI
3 OyHKIMH U rpaduKu
31 Oyukims, cnocoObl 3amanus GyHkuuu. ['paduk ¢ynkinun. B3anmHo oOpatHble (yHkimn. YEérHeie m Heu€tHble (QyHKIMH. [leproandeckue
GbyHKIIH
3.2 Ob6nacte ompejienieHUss ¥ MHOKeCTBO 3HaueHW ¢yHkimu. Hymu ¢ynxrmmm. [TpomexyTku 3HaKOMOCTOSIHCTBA. [IpOMEXKYTKH MOHOTOHHOCTH
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(byHKHI/II/I. MaKCI/IMYMLI 1 MUHHUMYMBI (byHKHI/II/I. Hawubonbliiee 1 HauMeHbIIEe 3HAYCHUE (I)YHKL[I/II/I Ha IPOMEIKYTKE

3.3 Crenennast pyHKIINS C HATYpaJIbHBIM U IENBIM moKa3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpad ik KOpHS N-OM CTETIeHN
3.4 Tpuronomerpudeckue (HyHKITHH, UX CBOMCTBA U TpapuKH
3.5 [lokazarenpHas u morapudmudeckast yHKIHUH, KX CBOWCTBA M rpaduKu
3.6 Touknu pa3pbiBa. AcuMnToTH TpadukoB ¢yHkumid. CBoiicTBa (DyHKITHIT, HEMPEPHIBHBIX HA OTPE3KE
3.7 [TocaenoBaTenbHOCTH, CIIOCOOBI 3aJaHHs TIOCIIEAOBATEIBHOCTEH
3.8 Apudmernueckas 1 reoMeTpuuecKas nporpeccu. @opMyia CI0XKHBIX MPOLEHTOB
4 Hauana matemarndeckoro aHaiusa
4.1 [IpousBognas ¢hynkuuu. [Ipon3BogHbIE SIeMEHTAPHBIX QYHKIHHA
42 [IpumeHeHne MPOU3BOTHON K WICCTIENOBAHNIO (PYHKINH HA MOHOTOHHOCTH M SKCTpeMyMbl. HaxoxneHre HanOobIero 1 HanMEHBIIIETO0 3HAYCHHS
(YHKIIMH Ha OTpe3Ke
4.3 [lepBooOpa3zHas. MuTterpan
5 MHOXeCTBa U JIOTHKa
5.1 MHoOkecTBO, onepaliy HaJ MHOKecTBaMHU. Jlnarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTH 1 cTaTHCTHKA
6.1 OnmcarenpHast CTaTHCTHAKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomerpust
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B MTPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u mOBepXHOCTH BpAICHHS
7.5 KoopauHatel u BEeKTOpPHI
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O INTPOIIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

MaremaTtuka: anreOpa W Hadajga MaTeMaTH4YeCKOro aHanm3a, reomerpus. ['eomerpus. Atanacsn JI.C., byryzo B.®., Kagomues C.b. u apyrue. 10-11

KkJaccel. AkimonepHoe odmiectso "M3narensctso "lpocsenienune"”, 2020

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

1. byuko, E. B. Matemaruka: anreOpa ¥ Hayaja MaTeMaTH4ecKoro aHamusa, reomerpus. ['eomerpus. basoBblit ypoBenb: 10 kiacc: MeToamueckoe
nocobue / E. B. Byniko, A. I'. Mepansk, B. b. [Tononckuii, M. C. fxup. — 69 c.: wi. — (Poccuiickuii yueOnuk) M.: Benrana-I'pad, 2020.

2. EpmoBa A.Il., T'onmo6opoasko B.B.. CamocrosiTenbHbie W KOHTPOJBHBIC pa0OTHIIO airedbpe m reomerpunm s 10 ki1 (pasHOYpOBHEBEHIC
TUIaKTHYecKne Marepuaisl). M.: Mnekca, 2017.

3. Maremaruka: anre6pa U Hayajia MaTeMaTUYECKOro aHanu3a, reomerpus. 10 kimacc. CaMocTOSTENbHBIE U KOHTPOJIbHBIE paboThl (yrayonéunsiii) / E.
B. byuko, Mep3znsk A. T'., Ilononckuit B. b, Pabunosuu E.M., Slxkup M. C./ Bacunbea . M.: [Ipocsemenue, 2023.

4. Smenko U.B. u ap. EI'D: 4 000 3amau ¢ oTBeTamu o Mmarematuke Bee 3aganus «3akpbIThiil cerMeHT». ba3oBbiit u mpodmibHbI ypoBHH. 703 ¢. M.

Ox3ameH, 2024.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Ne i/m HaumeHoBaHue 00pa30BaTeILHOTO pecypca DJIEKTPOHHBII aapec
1. WuTepHer-nopran Beepoccuiickoii omummuapl IKOJIBHUKOB http://www.rusolymp.ru
2. Bcepoccuiickre TUCTaHIIMOHHBIC IBPUCTUYECKUE OJTHUMITHA/IBI 10 MATEMAaTHKE http://www.eidos.ru/olymp/mathem/index.htm
3. NHubopmaninoHHO-TTOUCKOBasI cUcTeMa «3a1aum http://zadachi.mccme.ru/easy
4. KonkypcHble 3a/1aun 10 MaTeMaTHKE: CIIPABOYHUK U METO/IbI peILICHHS http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm
5. TectupoBanue online: 5 —11 kracce http://www.kokch.kts.ru/cdo
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BuptyanbHbiii KaOMHET y4uTeINs, OCHAIIEHHBINH HH()OPMAITMOHHBIMU PECYpCaMu http hittp:// uztestuztestuztest .ru

HWHTCPAKTUBHLIMU CCpBHUCAMU JIA ITIOATOTOBKHU U ITPOBCACHUA 3aHATHH 110 MaTeMaTHKE
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