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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma ydae6HOro Kypca «I'eomerpusi» 6a30BOT0 ypOBHS AJIsi 00YUYaIOIIMXCS
10 —11 xyaccoB pa3zpaboTana Ha ocHOBe dDeepanbHOrO rOCYIapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJzapTa cpenHero oéiiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMIA,
MPEeIbABISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPaJULMil pOCCHIICKOrO 00pa3oBaHUs.
Peanmaunﬂ mporpaMmabI oOecrieunBaeT OBJIaJICHUEC KIIIOYCBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OECJIOCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOTI'O M ITO3HABATCIILHOI'O PA3BUTHA JIMYHOCTH O6y‘IaIOIIII/IXC$I.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3YJIbTaTOB
0oOydYeHUs TCOMETPHUH B HAIPABJIICHUU JIMYHOCTHOTO Pa3BUTHs 00ydJaromuxcs, GopMupoBaHus
(YHKIIMOHATEHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3YYCHHs JPYrUX Y4eOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYNIHOCTH W TPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIIMH, COOTHOIICHUH PEATbHOTO W HJICATBHOTO, XapaKTepe OTPaKCHHUS
MaTeMaTHUYEeCKON HAYKOW SIBJIEHUU M MPOIIECCOB PEAaJTbHOr0 MUPA, MECTE T€OMETPUU B CUCTEME
HAayK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CrocoOCTBYeT (OPMHPOBAHHWIO HAyYHOTO MHPOBO33PEHUS YUYANIUXCS, a TaKkKe KadecTB
MBIIUICHUS, HEOOXOUMBIX JUIS aalTallid B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOM HaMpaBJIECHHOCTH, TAK U TYMAHUTAPHOM.

Jlormueckoe MepIIIeHHE, (HOpPMUPYEMOe TpPH HM3YYCHUH OOYYAIOMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IIECTOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHWE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEIICHUU 3aJlad €CTECTBEHHO-HAYyYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHrne OpUeHTUPOBATHCS B TIPOCTPAHCTBE MI'PACT CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX
JeSTeNbHOCTH YeoBeka. OpHeHTaIs YeJIOBeKa BO BPEMEHU M IIPOCTPAHCTBE — HEOO0XO0IMMOE
YCJIOBHE €r0 COIMAILHOTO OBITHS, (hopMa OTPaKEHHUsI OKPYXKAIOIIEr0 MUPA, YCIIOBUE YCIICIIHOTO
MO3HAHHUS u AKTHBHOTO npeoOpa3oBaHus JICHCTBUTEIILHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMU 00pa3amMu 0ObEMHSET pa3Hble BUIbI YYCOHOU U TPYIOBOW NESITEIBHOCTH,
SBIISICTCSI OJHUM H3 MNPO(ECCHOHATBLHO BAXKHBIX KAYeCTB, IOJTOMY aKTyaJlbHa 3ajada
(bopMupoBaHus y 00yYaIOIIMXCS TPOCTPAHCTBEHHOTO MBIIIUICHUS KaK Pa3HOBUIHOCTH 00pa3HOTrO
MBIIIUICHUS] — CYIIECTBEHHOTO KOMIIOHEHTA B TIOJTOTOBKE K MPAKTUYECKON NESITEIBHOCTH TIO
MHOTHUM HAaIPaBJICHHSIM.

Lenb ocBoeHus mporpaMMel yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE OOyUYEHUS
— oOmieoOpa3oBarebHOEe U OOIIEKYIBTYPHOE pPa3BUTHE OOyJaromMXcs udepe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATHYECKUX T'€OMETPUYCCKUX 3HAHUHN U
JEUCTBUH, CIICU(PUYHBIX TEOMETPHUH, BO3MOXKHOCTH YCIIEIITHOTO TPOJIOJDKCHUST 00pa30BaHUs 10
CTECIUATBHOCTSM, HE CBA3aHHBIM C MPUKJIAHBIM HCIIOJB30 BAHUEM T€OMETPHH.



[Iporpamma o reomeTpun Ha 6a30BOM YPOBHE NpeIHa3HAuUEHA sl 00yJaroIuXCcsl CpeTHeH
IIKOJIbI, HE WCIBITHIBABIINX 3HAYMTENBHBIX 3aTPyAHEHUH Ha YpPOBHE OCHOBHOTO OOIIEro
obpazoBanus. Takum oOpa3om, oOydarommecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIHE
MaTeMaTU4YeCKUe YMEHUs, CBS3aHHBIE CO CIEIM(UKON TeOMETPHH U HEOOXOAUMBIE [T KU3HU B
coBpeMeHHOM ofmiecTBe. Kpome 3TOoro, OHM MMEIOT BO3MOXKHOCTh M3YYHTHh TEOMETPHIO OoJiee
riIyOOKO, €CITi B JajbHEWIIEM BO3HHKHET HEOOXOIMMOCTh B TEOMETPHUYECKHX 3HAHHIX B
npohecCHOHATBHON IEATEIIEHOCTH.

JlocTIbKeHHe el OCBOCHUS MPOrpaMMBbl 00ECTICUNBACTCS PELIICHUEM COOTBETCTBYIOIIUX
3ajna4. [IpuopureTHsiMU 3a1a4uamMu 0cBOeHUS Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHE B 10—11
KJ1accax sIBIISFOTCS:

e (dopMupOBaHHWE NPEACTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KYIBTYpHl U

0CO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIIMM MHPOM;
e (dopMupOBaHHWE TIPEACTABICHUS O MHOTOTPAaHHMKAX M TellaX BpAIICHUS Kak o
BOXHEHWIINX MAaTEMaTHYECKHX MOJEISIX, MMO3BOJISIONIMX OMKMCHIBATh U M3y4aTh pa3HbIC
SIBIICHHSI OKPY’KAIOIIETO MUPA;

e (opMHpOBaHHWE YMEHHsS pacllO3HaBaTh Ha UYEpTEXkKaxX, MOJEIIX U B PEATbHOM MHpE
MHOTOTPaHHUKH H TeJla BPAIICHUS;

e OBJAJCHHE METOJAaMH pEUIeHHs 3aJad Ha TIOCTPOCHHS Ha HW300paKCHHIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE yMEHHs ONIEPUPOBATH OCHOBHBIMH IOHSTHUSMH O MHOTOTPAHHUKAX U
TeJlaX BpaIleHHs] © UX OCHOBHBIMHU CBOHCTBAMU;

® OBJIAJICHUE ANTOPUTMAMU PELICHUS OCHOBHBIX THIIOB 3ajay; (OpMHUpPOBAHUE YMEHUS
IIPOBOJIUTh ~ HECJIOKHBIE  JOKa3aTeJIbHbIE  pPAcCY)KJICHHMsT B  XOJA€  peEIICHUs
CTEPEOMETPUYECKHUX 3a]1a4 U 33/1a4 ¢ IPAKTUYECKUM COJIEPKAHUEM;

® Da3BUTHE MHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEM  oOywarommuxcs,
MI03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUH, KPUTHYHOCTH MBIIIJICHUS;

e (opMupoBaHHe (QYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: yMEHHE
pacro3HaBaTh NPOSBICHUS T€OMETPHUUECKUX IOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
peanbHBIX JKU3HEHHBIX CUTYalUsIX W IPU HM3YYEHUHU APYIHX Yy4eOHBIX NpPEJAMETOB,
IIPOSIBICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYyIMpOBaTh HX Ha A3bIKE
Ir€OMETpPUM U  CO3/1aBaTh TI'€OMETPUUYECKHE MOJENH, IMPUMEHITh OCBOEHHBIN
IeOMETPUYECKUN ammapaT Julsl pelleHHs NPaKTUKO-OPHUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETUPOBATh U OLEHUBATH MOTY4YEHHBIE PE3yIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTHIO MPOIPaMMBbI SIBJISIETCS BKIIIOUEHHE B KypC CTEPEOMETPUH B
Hayajle ero U3y4eHus 3ajay, pellaéMblX Ha YpOBHE MHTYUTUBHOTO IMO3HAHUS, U ONPeeIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U
IIPOCTPAHCTBEHHOTO  MBILUICHUS, CTUMYJIUPYET MPOTEKaHHWE HHTYUTUBHBIX IPOLIECCOB,
MOTHBHPYET K JalbHEHIIEMY U3y4EHHIO MTPeIMETa.

[Ipenmourenne oOTHAETCS HATISAAHO-KOHCTPYKTHUBHOMY METOJy OOy4YeHMs, TO €cTh
TEOpETHUYECKHE 3HAHWS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh NPEAMETHO-IPAKTUYECKOMN
NeaTenbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPE/ICTABIICHUH Y yyallluXxcs B Kypce CTepeoMeTpun
MIPOBOJIUTCS 3a CUET pellieHHs 3ajady Ha CO3[JaHHEe MPOCTPAHCTBEHHBIX OOpa3oB M 3a7ay Ha
ONepHpPOBAaHUE IMPOCTPAHCTBEHHBIMU oOpa3amu. CozgaHue oOpa3za NMPOBOAMUTCS C OMOPOH Ha
HarJsIHOCTh, a ONIEpUPOBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHHS OT HAIJISTHOCTH, MBICIEHHOTO
M3MEHEHHSI €r0 UCXOHOTO COAEPIKaHusl.



OcHoBHBIE cojepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpaHHUKN», «lIpsiMble U IIIOCKOCTH B IIPOCTPaHCTBEY», «Tena BpameHus», «BekTopsl u
KOOpPJMHATHI B IPOCTpaHCTBE». POpMHUpPOBaHHE JOTMYECKUX YMEHUN paclpeessieTcsl He TOJIbKO
[0 COAEP)KATENbHBIM JIMHUSAM, HO W IO ToAaM OOydYeHHs Ha YpPOBHE CpenHero oOIiero
oOpa3oBaHusl.

Conepxxanne 00pa30oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJabTaTaM OCBOCHUS
paboueii mporpaMMmsl, pacpeAeIEHHBIM 10 TOaM 00yYeHHS, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBJIQJICHUE TEOMETPUYECKHUMH  TOHATHUSMH WM HaBBIKAMH  OCYILIECTBIISIIOCH
MIOCJIEIOBATEIbHO U IOCTYNAaTEJIbHO, C COOJIIOJIEHUEM MpPUHIMUNA [PEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMSI BKJIIOYAJIUCh B OOLIYIO0 CUCTEMY I€OMETPUYECKUX MPEICTAaBICHUMN 00yJarommxcs,
paciupsis u yrayOnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

Ha u3yuenne reomerpun oTBOaUTCs 2 yaca B Henenmo B 10 kimacce u 1 vac B Henento B 11
KJIacce, BCEro 3a JBa rojia ooyuenus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsaMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsimasi, TUIOCKOCTb, TPOCTpaHCcTBO. [loHsTHE
00 aKCHOMATHYECKOM TIOCTPOSCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX.

B3anmHoe pacnosioxkeHne npsMbIX B IMPOCTPAHCTBE: MEPECEKAIOIINECS, NapaJUIeIbHbIE U
CKpelMBawImecs mnpsmele. llapaiebHOCT, NOPSMBIX M IUIOCKOCTE B MPOCTPAHCTBE:
MapajuiebHbIE MPSMbIE B MPOCTPAHCTBE; MAPAILIEIBHOCTh TPEX MPSAMBIX; MNapPAILIETbHOCTh
NpSAMOM M IUIOCKOCTH. YTJIbI C COHAIIPaBICHHBIMU CTOPOHAMH; Yrojd MEXKIy MpSMbIMU B
npoctpanctBe.  [lapaienbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX IiockocTel. [Ipocreiinme npocTpaHCTBEHHbBIE (PUTYPBI HA TIOCKOCTH: TETPadIp,
Ky0, mapasyiesienumne T, MOoCTPOCHUE CEUEHUH.

[lepieHAMKYIAPHOCTh MOPSIMOML M TUIOCKOCTH:  MNEPHEHIUKYISPHBIE TPSMbIE B
MPOCTPAHCTBE, NpPSAMBIE TapauiebHbIE W TEPHEHIUKYISAPHbIE K IIJIOCKOCTH, MPU3HAK
MEPIEHANKYIISIPHOCTH NPAMON U INIOCKOCTH, TEOPEMA O MPAMOU NEPIEHIUKYIIPHON MIOCKOCTH.
VYTriael B IPOCTPAHCTBE: YIOJI MEXKY NPSIMON U TJIOCKOCTBIO; IByrPAaHHbBINA YroJl, TUHEHHBIA YTOJI
IByrpaHHoro yria. l[lepneHauKynsip W HaKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IIOCKOCTH,
paccTosTHUE OT MPSAMOU JI0 THIOCKOCTH, MPOCKITHs (PUTYPHI HA IIOCKOCTh. [lepneHauKyaIspHOCTh
IUIOCKOCTEN: TMNpU3HAK NEPHEHIUKYISIPHOCTH JBYX IUTIOCKocTed. Teopema o0  Tpéx
MEPIEHINKYIIAPaAX.

MHoOrorpaHHMKH

[loHdATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIMYKIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHMKA. [Ipu3ma: N-yrosgpHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; NIpsIMasi U HaKJIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsMOYTOJIbHBIN Napajulesienunes U ero corcrea. [lupammpa: N-yrosbHas
nupaMuia, TpaHd W OCHOBAaHWE MNUPAMUJbI; OOKOBas W TMOJHAS MOBEPXHOCTh IMUPaAMUJIbBL;
MpaBUJIbHAsT W YyCEUEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHSTHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma M IpaBUJIbHAs
MMpaMuia; MpaBuiibHas TPEYrojbHas MUpamMuia U MpaBWIbHBIN TeTpasap; KyO. [Ipencrasnenue o
MIPaBUJILHBIX MHOTOTPaHHUKAX: OKTa’3Ap, AOAEKa’Ap U ukocasap. CeueHus Mpu3Mbl U IUPAMHU/IBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNeMEHTbl CHMMETPUH B IUpaMuAax, napajjienenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brrunicnenue 3neMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yrisl. [Tnomans GoxoBoi
MOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSMOM PU3MBI, TUIOIIA/Ib OCHOBAHUIA, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MpsAMOI mpu3Mbl. [Lnomans G0KOBON MOBEPXHOCTH M MOBEPXHOCTU MPABUIHHON
MUPaMHJIbI, TEOpEMa O Monaau yced€HHou nupamupl. [lonsatue 06 o6béme. O0bEM TUPAMUIBL,
MIPU3MBI.

[TogoGubie Tenma B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
o0bEMamMu MOJOOHBIX TETI.

11 KJIACC



Tena Bpaumenust

Hununapuyeckas NOBEPXHOCTh, O00pa3ylollye LUIMHAPUYECKONH IIOBEPXHOCTH, OCh
MWIMHAPUIECKOH noBepxHOCTH. LIumuHap: ocHOBaHUs 1 OOKOBas MOBEPXHOCTH, 0Opa3yomas u
OCb; TUIOIA/Ib OOKOBO 1 TOTHOI MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pasyroliue KOHMYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHHUYecKol mnoBepxHocTu. KoHyc: ocHOBaHME M BepliuMHa, 0Opasyollas U OCb; IUIOLIA/b
OOKOBOW W TOJHON TOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3ylolfe W BBICOTA; OCHOBAHUS U
OOKOBasI IIOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUaMeTp; IUIOMIATh IMOBEPXHOCTH cdeprl. B3ammuoe
pacrosiosxenue chepbl U IUIOCKOCTH; KacaTesIbHas TIOCKOCTh K cdepe; mionans cQepsl.

N300pakenue Ten BpalleHus Ha III0CKOCTU. Pa3BépTka LMIuHApa U KOHYyca.

KOM6I/IHaHI/II/I TCJI Bpall€CHHUA W MHOTI'OrpaHHUKOB. MHOFOFpaHHI/IK, ONMCAHHBIA OKOJIO
cdepsr; cepa, BoucaHHas B MHOTOTPaHHUK, WM TEJIO BPAILICHMUS.

[Tonsatue 06 o6béMe. OcHoBHBIE CcBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapajieNnenunena u ciaeactsus u3 He€. O0bEéM mumHApa, konyca. O0bEM mapa
Y TJI0MA6 ChEephl.

[logoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHMS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenust numauHApa (MapayieIbHO M MEPHEHIUKYISIPHO OCH), CEYeHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILINHY), CEUeHHUs 1apa.

BekTopbl 1 KOOpPAUHATHI B IPOCTPAHCTBE

Bektop Ha miiockocTy U B IpocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uMcio. PasnoskeHue BekTOopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHHEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHast cucrema KoopAWHAT B mpocTtpaHcTBe. KoopauHatel BekTopa. [Ipocreitmme
3aJjauyd B KOOpAMHATax. Yroil MexAay BekTopamu. CKalspHOe MPOU3BEIEHUE BEKTOPOB.
Boruncnenue yrioB MeXIy OpSIMBIMU U IHIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pElICeHUH TeOMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIuyHOCTHBIE PE3yJAbTAaThl OCBOCHHUS NPOrpaMMbl y4eOHOro mpeamera «MaremaTuka
XapaKTEPU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMH OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTAaBICHUEM O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOPBI, OMIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUMCKOMN IPa’kJaHCKOM UIEHTUYHOCTH, YBaKEHHUS K IPOIIIOMY U
HACTOSIIEMY POCCUHUCKOM MaTeMaTHKH, IIEHHOCTHBIM OTHOIIIEHUEM K JIOCTHKEHHUSM POCCUUCKHUX
MaTE€MaTUKOB M POCCUMCKON MAaTeMaTUYECKON IIKOJIbI, K UCIOJIb30BAHUIO ATUX TOCTHKEHUHN B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO MOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTHDKCHHN HAyKW U JEATEIHbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TOCTPOEHUE
YCTOMYHMBOTO OYAYIIIETO.

JcTeTnYEeCKOe BOCIIUTAHNE:

ACTETUYECKMM  OTHOLICHHWEM K  MHUpPY, BKIIOYas OCTETUKY  MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTeMaTUYECKUM acleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTBIO YMEHHUS NPHUMEHATH MaTeMaTHYeCKHE 3HaHUA B MHTEpecax
3I0POBOT0 M 0O€30macHOro oOpas3a >KU3HH, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 3/I0POBBIO
(3mopoBoe mUTaHWE, COATTAHCHPOBAHHBIM PEKUM 3aHITHH M OTAbIXa, perysipHas (usndeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIIICHCTBOBAHUSA, MPU 3aHATHAX CIIOPTHBHO-03A0POBUTEIHHOM
JIeSITeILHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam npodecCHOHATLHON JIEATEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTHUKOW M €€ MPHIIOKCHHUSMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOOP Oyayiiel nmpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
camM000pa30BaHUIO Ha TPOTSHKEHUU BCEH )KM3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PEIICHUH
MPAKTUYECKUX 33J1a4 MaTEMaTUYECKOW HAMPABIEHHOCTH.

IKo0JI0rn4ecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpeibl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJOTHMYECKWX MTpoOsieM; OpueHTalued Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3aad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUpOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPY>KAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO O3HAHUA:



Cc(pOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECCTBEHHOW MPAKTHUKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YEJIOBEYECKOM NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTEMaTHUECKOMN KyJIbTYPO KaK CPeICTBOM [T0O3HAHUS MUDA;
TOTOBHOCTBIO OCYILECTBIIATH POEKTHYIO U MCCIIEN0BATENIBCKYIO IE€ATEIbHOCTh HHINBHIYaJIbHO
U B IpyIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OeliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, yMeHuti pabomamso ¢ uHgopmayueii).

ba3oBble oruyeckue aeicTBUs:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY TMOHITHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITHIA;
YCTaHABIIMBATH CYIIECTBECHHBIN MPU3HAK KIIACCHU(HUKAIIUN, OCHOBAHHUS JIJIs1 0000IICHUS
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIMMOTO aHAIIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIE U
OTpuLaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOPEUns B (hakTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU [UIsl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/IIOUYEeHUN, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

® [POBOJUTH CAMOCTOSITENILHO J0Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TNPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BBIOMpaTh CcHocoO perieHus ydeOHOW 3afauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOIIUE MTPOTUBOPEUHE, MPOOIeMy, yCTaHABIMBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OKCIIEPUMEHT, HCCIEIOBaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHUyecKoro oObeKTa, SBIEHHS, Mpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, MPOIIECCAMU;

® caMOCTOATENbHO (OpMyTUpOBaTh OOOOIIEHHMsS W BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJNYYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHU;



MMPOTHO3UPOBATH BO3BMOIKHOC PA3BUTHC IIPOLCCCA, 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 H3 HWCTOYHUKOB pA3IMYHBIX THUIOB, aHAJIW3UPOBATh,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

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

OIICHUBATh HAAEKHOCTh HMH(POPMAIUH IO CaMOCTOSITEIBHO 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'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHS] B YCTHBIX U
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, BbICKAa3bIBATh UJCH, HALICIICHHBIE HA TIOUCK PEILIECHUS; COIIO CTaBIIATh
CBOM CYXKJICHUS C CYXKAECHUSAMH JIPYTUX YYaCTHUKOB JHajIora, OOHapyXKUBaTh pa3inyue
U CXOJICTBO TMO3ULMHI; B KOPPEKTHON (opme (opMyaupoBaTh pa3HOIJacHs, CBOU
BO3PaXKCHMS;

IIPENCTABIIATh PE3YJIbTAaThl PELICHUS 3a1a4u, SKCIICPUMEHTA, UCCIEA0BAHNA, IIPOEKTA;
CaMOCTOSTEJIBHO BbIOMpaTh (pOpMaT BBICTYIUICHMs € Y4ETOM 3aJad IpEe3eHTAlUH U
0COOEHHOCTEH ayJUTOPUH.

CoTpyaHunyecTBo:

MMOHUMATh U UCIIOJIH30BATh IPEUMYIIECTBA KOMAHTHOW W HHMBHUIyaIbHON pabOTHI IpH
pemeHny y4eOHBIX 3a/1a4; TPUHUMATh 11eJIb COBMECTHOH JESITeIbHOCTH, TUIAHUPOBATh
OpraHu3aIlui0 COBMECTHOW pabOThI, paclpenesiarTh BHIBI padoT, TOTOBAPHBATHCS,
00CYXIaTh MPOLIECC U PEe3yJIbTaT pabOThl; 0000IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B IPYNMNOBBIX (hopMax padoThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M UHBIE); BBITIOJIHSITH CBOKO YaCTh PA0OTHI U KOOPIAMHUPOBATH 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 HABLIKOB JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33aJJauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpPOBATh U
KOPPEKTHPOBaTh BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJIB:

BJaJIcTh HAaBBIKAMU I103HABATEIbHOM pC(I)HGKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX
JENCTBUH U MBICIMTEIIbHBIX nponeccoB, HUX pe3yibTaTOB; BJIAACTb criocodamu
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CaMOIIPOBEPKHM, CaMOKOHTPOJI IMpOLEecCa M Pe3ysbTaTa PELICHUs MaTeMaTHUYeCKOU
3a/1a4u;

® [PEIBUJAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PEIICHUM 3a/1a4d, BHOCUTH
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHMBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH MPUUUHBI
JOCTIDKEHUSI WIIM HEOCTH)KCHHUSI PE3YNIbTAaTOB JEATENbHOCTH, HAaXOIUTh OIIMOKY,
JlaBaTh OLEHKY PUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OmnepupoBaTh MOHATUSAMH: TOUKA, TPsAMasi, TIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEICTBHS U3 HUX NPU PEIICHHH T€OMETPHUYECKIX
3azad.

OnepupoBaTh TOHSATHSIMH: TAPaUICTBPHOCTh W TMEPICHAUKYISAPHOCTh MPSIMBIX U
IIJIOCKOCTEM.

Knaccuduimposats B3auMHOE pacIoyioKeHNEe NPSIMbIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb TOHSTUSMU: JBYTpaHHBIM Yroj, TpaHU JABYIpPaHHOTO Yyria, pedpo
JBYTPAHHOTO YyIJIa; JUHEHHBIN YroJl ABYTPAaHHOTO yTria; rpaaycHas Mepa JBYTPaHHOIO yria.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIH M HEBBITYKJIbIH MHOTOTPaHHUK,
3JIEMEHThl MHOTOT'PaHHUKA, IPABUJIbHBIN MHOTOT paHHHUK.

PacrioznaBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHpaMuja; Mpu3Ma, MPSIMOYTOIbHBIN
napajuiesienumne/, Kyo).

KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHUS Ui KjacCU(pUKAIIUU
(BBIMMyKJIbIE M HEBBINYKIbIE MHOTOTPAHHHUKHU; TNPaBUJIbHbIE MHOTOIPAHHUKH, MpsIMble H
HAKJIOHHBIE TPU3MBI, TapaJljIesIeUIIE bl ).

OnepupoBaTh MOHATUSAMU: CEKYIIas MIIOCKOCTb, CEYeHHE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIMUIIBI TOCTPOCHUS CEUEHUH, UCTIOIb3Yysl METO/I CIIEIOB.

Crpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) TJIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemats 3a1aun Ha HaXOXKJCHHE TEOMETPUUECKUX BEIMYHMH 110 00pa3iaM WK alropuTMam,
MIPUMEHSST U3BECTHbIE AHAIUTUYECKHUE METOJbI MPU PEIICHUU CTAaHAAPTHBIX MaTEeMaTHYEeCKHUX
3a/la4 Ha BBIYMCIICHUE PACCTOSHUN MEXIy IBYMsI TOUKAaMH, OT TOYKHU J0 MPAMOH, OT TOUKHU JI0
TJIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMUCS TPSIMBIMHU.

Pemats 3a1aun Ha HAXOXKJCHHE TEOMETPHUECKUX BEJIMYUH 110 00pa3IiaM Wik allrOPUTMaM,
MIPUMEHSST U3BECTHhIE AaHAIUTUYECKHE METOJBI MPHU PEIICHUH CTAaHAAPTHBIX MaTEeMaTHYEeCKHUX
3alad Ha BBIUMCJICHHUE YIJIOB MEXIy CKPEUIMBAIOIIUMUCA MPSAMBIMU, MEXAYy NPAMOU U
MJI0CKOCTBIO, MEXTY MIOCKOCTSMU, ABYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIIOMIAAN MOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, TUpaMUIa) C
IpUMEHEHHEM (pOPMYJT; BBIYUCIISATH COOTHOILIEHHS MEXKY IUIOLIA/IIMU [TOBEpXHOCTEH, 00BbEMaMu
110/100HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSAMU: CHUMMETPUS B IPOCTPAHCTBE; ILEHTP, OChb M IUIOCKOCTh
CUMMETPHHM; LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (DUTYPHI.
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W3BnekaTh, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTeKaX U PUCYHKaX.

[IpumensTh reoMeTpuueckue (akTbl JUISI PEHICHHS CTEPEOMETPHYECKUX — 3aiad,
mnpearojararonmmx HECKOJIbKO IMaroB pCuICHUA, €CJIN YCIOBUA NPHUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

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

[IpuBoauTe mHpUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE U KHU3HH,
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
chopMyIUPOBAaHHON MPOOJIEMBI, MOJIEIUPOBATh pEATbHBIE CHUTYallMd 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 NOHIATUSIMU: IIMIIMHIPUYECKAs IOBEPXHOCTH, 00pa3yrolue HUINHAPUIECKON
MOBEPXHOCTH; IMJIMHJP; KOHUYECKasl MOBEPXHOCTh, 00pa3ylonie KOHUYECKON MOBEPXHOCTH,
KOHYC; c(hepruecKasi IOBEpXHOCTb.

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

OOBICHATDH CITOCOOBI TIOJTYICHHUSI TEJT BPAIICHUS.

KnaccudumupoBaTs B3auMHOE pacmosiokeHue chepsl U MIIOCKOCTH.

OnepupoBaTh MOHATUSMHU: LIAPOBOIM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA CErMEHTA;
IapOBOM CJI0¥, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Boruncnsate 00bEMBI U IUIOMIAIM TOBEPXHOCTEH TeN BpallleHUs, T€OMETPUUYECKUX Tel C
pUMeHeHHeM (HOopMyIL.

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

BbryncnsaTe COOTHOLICHUS MEKIY TUIOMIAIIMU MOBEPXHOCTEN M 00bEMaMU NOTI0OOHBIX Tell.

N3o00paxkate u3yyaemble (UIYpbl OT PyKHM U C HPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BoInosiHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP: BUJL
CBEpXY, COOKY, CHH3Y; CTPOUThH CEUCHHUS TEJ BPAIICHUS.

W3Bnekarb, HHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh MHGOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInonHATE A€WCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha YHUCTI0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH OONIaaroT.

[IpumeHsTh MpaBUiIoO Mapauienenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYINb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, Yroll MEXKIY BEKTOPAMH, CKaJspHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBHI.

Haxonuth cymMMy BEKTOPOB UM MPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOJl MEXKIY BEKTOPaMHU,
CKaJsIpHOE TIPOU3BEICHIE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
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3aaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOU CHCTEME KOO/ IMHAT.

[IpumensTy reoMeTpuueckue (akThl s PEUICHHS CTEPEOMETPUYECKUX  3ajad,
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 OTHOIIECHUUA U HaXO0XKXJICHUC
rCOMETPHUICCKUX BCIHUYHH I10 06pa311aM WKW aJirOpyuTMam, MpUMCHASA W3BCCTHBIC MCTOABI IIPU
PEIICHNU CTAHJAPTHBIX MAaTEMATUYCCKUX 3ajJ1a4.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKALlHOHHBIE
CHCTEMBI ITPU PEIICHUU CTEPEOMETPHUCCKHUX 3a71ay.

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

HpI/IMCHfITb IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJbHBIC CUTyallUd U
MIPHUMCHSATH HU3YYCHHBIC IIOHATUA B mponecce IIOHUCKa peICHUA MaTeMaTNn4YCCKN
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
HCCIIEI0BAaTh TOCTPOCHHBIE MOJEIN C HCIOJIb30BAHHEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrapara aﬂre6p51; pemaTh NPpaKTUHYICCKHUE 3aJa4n, CBA3aHHBIC C HAXOXKIACHUEM I'€COMETPUICCKUX
BCIIMYUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoiasbubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 B 1 1
BEAICHIE B CTCPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
[IpsiMbIe M TIIOCKOCTH B MPOCTPAHCTBE. bubnuoreka [IOK
2 . 12 1
[MapamienbHOCTh MPSIMBIX U TUIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IIOCKOCTEH https://m.edsoo.ru/1c209e37
bub OK
4 VYTiel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 h ;IDJSI:I;I/(:;ZI;ZE”U 16209037
bu6mmoreka [IOK
5 M 11 1
HOTOTpAHHIH https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
6 O6bé 9
EMEL MEOTOTPAHRHHEOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI 4 1 Bubmiorexa LIOK
P ’ P r https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME
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11 KJIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 T 12
C/14 BpATHeHiA https://m.edsoo.ru/1c209e37
bubmmoreka [{OK
2 O06be 5 1
DEMBLTE https://m.edsoo.ru/1c209e37
bub OK
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 h;}::?/%::;ii.ru 116209637
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
CHCTEMAaTHU3alus 3HAHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka Koanuecrso yacon DJIEKTPOHHBbIE HH(POBLIE
KonTtposbHbie |00pa3oBaTe/ibHbIE
n/n Bcero
padoThbI PeCYpPChI
OCHOBHBIE TIOHSTHS CTEPEOMETPHHU: TOUKA, IPSIMasi, TNIOCKOCTb,
1 IIPOCTPAHCTBO. HpaBI/IJ'IZIl) I/I306p§)KeHI/I$I Ha pnrc):yHKax: M300paxeHust 1 Brbmiorexa LIOK
. https://m.edsoo.ru/aecc77cd
MIJIOCKOCTEH, MapauIeNIbHBIX MPAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
5 [TonATHA: nepecekaronmecs MI0CKOCTH, IIEPECEKAOIIMECs psMas U 1 bubnuorexa [JOK
TUTOCKOCTh https://m.edso0.ru/2d8a9c99
[TonaTns: nepecekaromuecs MIOCKOCTH, IEPECEKAOIINECS IpsMas U bubnuoreka [IOK
3 1
TUTOCKOCTh https://m.edsoo.ru/db685e73
4 CraproBas paboTa. 3HAKOMCTBO C MHOTOTpaHHUKaMH, H300paxeHne 1 1 bubmuotexa [JOK
MHOTOTPaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKAX https://m.edsoo.ru/a63959ed
5 Hauanpabie cBeeHNs 0 KyOe M TUpaMue, UX Pa3BEPTKA U MOJICIIH. 1 bubmuorexa [JOK
CeueHust MHOTOIPaHHHKOB https://m.edsoo.ru/b30dff38
6 Hauanpabie cBeieHNS 0 KyOe M TUpaMue, UX Pa3BEPTKA U MOJICIIH. 1 bubmuorexa [JOK
CeueHust MHOTOI'PaHHHKOB https://m.edsoo.ru/3d8ffd32
7 [TonsaTre 06 aKCHOMATHYECKOM TIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI 1 bubnuoreka [JOK
CTEPCOMETPHUH M CIIEJACTBHS U3 HUX https://m.edsoo.ru/Occ5c4fe
8 [TonsiTHe 06 aKCHOMAaTUYECKOM MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI 1 bubnunoreka [JOK
CTEPEOMETPUH M CIIEACTBHS U3 HUX https://m.edsoo.ru/239c8ch4
9 [TonsiTHEe 06 aKCHOMAaTUYECKOM MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI 1 bubnunoreka [JOK
CTEPEOMETPUH M CIIEACTBHS U3 HUX https://m.edsoo0.ru/65c6b106
10 [TonsiTne 06 aKCHOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPUHN: AKCHOMBI 1 bubnuoreka [IOK
CTEPEOMETPUH U CIEICTBHS U3 HUX https://m.edsoo.ru/258fc245
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Bzaumuoe PACIIOJIOKCHUE IPAMBIX B IPOCTPAHCTBC: MIEPCCCKAOIINECH,

bubmuoreka [JOK

1 napauieibHbIC U CKPELIMBAIOIIUECS MTPSIMBbIC https://m.edsoo.ru/1a2520f6

12 [TapamienpHOCTE NPAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE: NapaJICIbHbIE bubnuorexa [JOK
HpsIMbIC B IPOCTPAHCTBE; MAPAJLICIILHOCTD TPEX MPSMbBIX https://m.edso0.ru/93ad36b3

13 [TapamienpsHOCTE NPSAMBIX U IVIOCKOCTEN B MpOoCTpaHcTBe: [lapainensHOCTh bubnuorexa [JOK
NPSIMOM M TUIOCKOCTH https://m.edsoo.ru/ee1d19b9

14 VYTIuBl ¢ COHaNpPaBJICHHBIMA CTOPOHAMH Brbmiorexa LIOK
https://m.edso0.ru/9f4071b9

15 YroJs1 MeX Iy IPAMBIMU B IPOCTPAHCTBE Brbmiorexa LIOK
https://m.edsoo.ru/fe733862

16 Yroa Mexay IpsIMbIMU B IPOCTPAaHCTBE bubmorexa LIOK
https://m.edso0.ru/2935a9a0

17 [TapanensHOCTB TIIOCKOCTEH: MapaiiesIbHbIE TIIIOCKOCTH bubmorexa LIOK
https://m.edsoo.ru/2e18f255

18 CBoiicTBa mapaJyieIbHBIX TUIOCKOCTEH bubmmorexa LIOK
https://m.edsoo.ru/e504d656

19 [IpocTeiimume mpocTpaHCTBEHHBIE (PUTYPHI HA TJIOCKOCTH: TETPadap, Kyo, bubmuoreka [JOK
napajIe/IeIUITe, https://m.edsoo.ru/4a28dc02

. Bbubanorexa LIOK
20 Hocrpoertite cewetiii https://m.edsoL;.ru/1d434d0f

21 [TocTpoenue ceueHuit Bubmiorexa LIOK
https://m.edsoo.ru/ec26fe5d

29 KoutponsHas pabora no teme "[Ipsimbie U MIIOCKOCTH B MTPOCTPAHCTRE. bubnunoreka [JOK
[MapanienbHOCTh IPSIMBIX H IIOCKOCTEH" https://m.edsoo.ru/9a0a9e56

93 [lepneHUKyISIPHOCTD MPAMOUN U IJIOCKOCTHU: NMEPIIEHANKYIISPHBIE TPSIMbIE bubnuoreka [IOK

B IIPOCTPAHCTBC

https://m.edsoo.ru/b19f6a5d
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bubmuoreka [JOK

24 [IpsiMble apajienbHbIe U MEPIEHIUKYISAPHBIE K MIIOCKOCTH https://m.edso0.ru/0acl1c95
25 [IpsiMble apajienbHbIC U MEPIEHIUKYISAPHBIE K TIIOCKOCTH Bubmiorexa LIOK
https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHMKyIspHOCTH MPSIMON U TUIOCKOCTH Brbmiorexa LIOK
https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHauKyIspHOCTH IPSIMOM U INIOCKOCTH Brbmiorexa LIOK
https://m.edso0.ru/79165d15
28 Teopema o nipsiMOii IEPIIEHANKYISPHOH MIIOCKOCTH Brbmiorexa LIOK
https://m.edso0.ru/635¢5087
29 Teopema o TpsiMOii IEPTIEHANKYISPHOH MIIOCKOCTH bubmorexa LIOK
https://m.edsoo.ru/bd3745f8
30 Teopema o psiMO TEPIICHIUKYIISIPHON TJIOCKOCTH Bubnuorexa LIOK
https://m.edsoo.ru/7d18834b
31 [TepieHaAMKYISp M HAKJIOHHBIEC: PACCTOSTHUE OT TOYKH JI0 TIIIOCKOCTH, bubmuorexa [JOK
paccTostHUE OT MPSIMOM JI0 TUTOCKOCTH https://m.edsoo.ru/33c477d3
32 [TeprieHAMKYISAp U HAKJIOHHBIEC: PACCTOSIHUE OT TOYKHU JI0 TIJIOCKOCTH, bubmuoreka [JOK
paccTostHUE OT MPSIMOM JI0 TUTOCKOCTH https://m.edsoo.ru/66fefadd
33 [TepienaAuKyISp ¥ HAKJIOHHBIC: PACCTOSTHUE OT TOYKH JI0 TIJIOCKOCTH, bubnuoreka [JOK
paccTosIHUE OT IPSMOM J0 TIOCKOCTH https://m.edsoo.ru/abb7b8e3
34 [lepnieHIuKyNAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU J0 TIIOCKOCTH, bubnnoreka [JOK
paccTosTHUE OT IPSIMOM JI0 TTOCKOCTH https://m.edsoo.ru/dbee22bc
35 AJIMUHUCTpATUBHAS KOHTPOJIbHASA paboTa. YTIIbl B MPOCTPAHCTBE: YOI bubnunoreka [JOK
MEXKIY MPSIMO U TJIOCKOCTHEO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJ1, TUHEHHBIN YTOJl ABYTPAaHHOTO YyIJia bubmmorexa HOK

https://m.edsoo.ru/5fa0b3ce

17



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce

bubmuoreka [JOK

37 JIByrpaHHBIi yroJi, JMHEWHBIA YrOJl JBYTPAHHOTO yriia https://m.edsoo.ru/c7c777ed
38 [lepneHMKYISIPHOCTD INIOCKOCTEMN: IPU3HAK MEPIICHIUKYIISIPHOCTH JIBYX bubnuorexa [JOK
IUIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [lepneHMKyYISIPHOCTD INIOCKOCTEN: IPU3HAK MEPIICHIUKYIISIPHOCTH JIBYX bubnuorexa [JOK
IUIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [lepneHMKyYISIPHOCTD INIOCKOCTEN: TPU3HAK MEPIICHIUKYISIPHOCTH JIBYX bubnuorexa [JOK
TUIOCKOCTEH https://m.edsoo.ru/ba75dc57
N bubnuorexa [JOK
41 TeopeMa o TpEX nmepneHAUKYIsIpax https://m.edsoo.ru/ed972cdc
N bubmuotexa [JOK
42 Teopema o TpEX mepHeHANKYIIpAX https://m.eds0o.ru/52188a7d
N bubmuorexa [JOK
43 Teopema o TpEX MEpIE MKy IPaX https://m.edsoo0.ru/9f246736
m [IpoBepounas pabota o Temam "lleprneHIUKyAIPHOCTH IPSIMBIX U bu6mmoreka [IOK
mwiockocteir" U "Vl MEKIY MPSAMBIMHU U IJIOCKOCTAMU" https://m.edsoo.ru/5b971ef3
45 [ToHATHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, bubnuoreka [JOK
BBIMYKJIBIC M HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOTOIPaHHHKA https://m.edsoo.ru/2d24e873
46 [Ipusma: N-yrospHas mpu3Ma; rpaHd U OCHOBAHUS MIPU3MBL; IpsSIMas U bubnuoreka [JOK
HaAKJIOHHAs IMPU3MbI; OOKOBAsI U TOJIHAS TIOBEPXHOCTH MPU3MBI https://m.edsoo.ru/b4ad63ad
. . bu6mmoreka [JOK
47 [Tapannenenunen, OpsIMOYTOJIbHBIN NapaJlJICJIENUIE] U €r0 CBOMCTBA https://m.eds00.ru/8a7be683
[Iupamua: N-yrojibHasi NMpaMKuia, TPaHU U OCHOBaHUE TUPAMU/IbL;
bub OK
48 OO0KOBas U MOJIHAS TOBEPXHOCTh MUPAMUbL; IPABUIIbHAS U YCeUEHHAs nomiorexa Ll

nupaMuga

https://m.edsoo.ru/fblcd0ab
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HpaBI/IJIBHBIe MHOI'OT'paHHUKH: IOHATUC MTPAaBHUJIbHOTI'O MHOTOI'paHHHKA,

bubmuoreka [JOK

49 IIpaBUJIbHAS [TPU3Ma U NpaBUJIbHAS MPaMU/IA; IPABUIbHAS TPEYTOJIbHAas
HflpaMI/IlIa u HIP;aBI/IJII)HI)I?/'I TETpa’p; K}II)6 o Pt https://m.edso0.ru/074c8865
50 [IpencraBnenue o NpaBUIbHBIX MHOIOTPAHHUKAX: OKTa3p, JOACKadIp U bubnuorexa [JOK
HKOCadIp. https://m.edsoo.ru/a0fdd5bf
51| mtockocmn. Saewerma crvmerpit » mpataan, apatoncmG, Euomiorexs L1OK
HABITEHEIX MHOTOrPARHHKAX https://m.edsoo.ru/b9e777d9
52 Boruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHaH, Yribl Brbmiorexa LIOK
https://m.edsoo.ru/6cdbecef
53 [Tnomaas 60KOBOM MOBEPXHOCTHU U MOJTHON MOBEPXHOCTH MPSMOU MPU3MBI, bubnuoreka [IOK
TUIONIA/Ib OCHOBAHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM MPH3MBI https://m.edsoo0.ru/37d84157
54 [Tnomaas 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIILHON MUPaMUIbI, bubnuoreka [IOK
TEopeMa O IIOIIa I OOKOBOM MOBEPXHOCTH YCCUEHHOM MTUPAMHUIBI https://m.edsoo.ru/5603e30b
" " bu6anoreka LIOK
55 KonTtponbHas padota o teme "MHOTrorpaHHUKH https://m.edsoo.ru/ag5f5c04
. bu6mmoreka [IOK
> Homsmite 06 00bEme https://m.edsoo.ru/7ad0020b
. bu6mmoreka [JOK
> OOBEM NipaMii https://m.edso0.ru/235171b3
58 O0BEM TMpaMuUIBI Bubmmorexa LIOK
https://m.edsoo.ru/f47dfefd
59 O0BEM TMpaMuUIbI bubmorexa OK
https://m.edso0.ru/79¢10312
60 O0BEM UpaMuIbI bubmorexa LIOK

https://m.edsoo.ru/2faadc3f
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bubmuoreka [JOK

1 é 1
0 O0bEm mpr3met https://m.eds00.ru/79853608
bubmmoreka [{OK
2 g 1
6 OObEM mpu3MEI https://m.edso00.ru/1e053890
bubmmoreka [{OK
.. 1
63 OObEM mpu3MEI https://m.edsoo.ru/482d3f51
bub OK
64 [IpoBepounas pabota o treme "OO0BEMBI MHOTOTPAHHUKOB" 1 ht?sz:I/I//IrZT.ZI(;:o]E)I.ru 12846573C
[ToBTOpenue, 0600IIeHNe cucTeMaTu3aius 3Hanuid. [locTpoenne ceueHuit bubnuorexa [JOK
65 1
B MHOTOT'PaHHHKE https://m.edsoo.ru/098bedad
[ToBTOpEeHMEe, 0600IIEeHNEe cCHCcTeMaTH3aIlis 3HaHui. Berancienmne
66 aCCTOﬂHHﬁ' MCXK, B a4 TOYUKaAaMH, OT TOYKHU J0 IT fIMOf/i OT TOYKH JT10 1 BH6HHOTeKa HOK
P + MERILY ZIBYM ’ A0 TIPAMOE, A https://m.eds00.ru/f7792ba9
IIIIOCKOCTH, Me>1<21y CerHII/IBaIOHH/IMI/ICSI pr[MI)IMI/I
bu6mmoreka [IOK
67 [IpomexxyTouHast KOHTPOJIbHAs padoTa 1 htts://m.edsoo.ru/b9146bc0
. [ToBTOpeHuUe, 0600IIIEeHNEe cCHCTEeMAaTH3aIUs 3HAHHH. BI:I‘II/ICJ'IGHI/IG YIJIOB: . BuGmorexa LIOK
e CKpeE aro c € o OCKOCTBIO
MEXTy CKPEIIUBAIOITUMHUCS MPSIMBIMU, MEXIY MPSMOHN U TIIOCKOCTHIO, https://m.eds00.ru/567658b
JBYTPAHHBIX YTJIOB, YIJI0B MEXAY IIIOCKOCTSIMHU
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68
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11 KJIACC

Ne KoJymmyecrBo yacos DJleKTPOHHBbIE HU(POBHIE
Tema ypoka
n/n Bcecero KOHTpOJIbeIe 06p330BaTeJ'II)HbIe pecypcCol
padoThbI
1 Cdepa u map: neHTp, paanyc, IMaMeTp; IIOMaab HOBEPXHOCTH Cephl 1 Brbmiorexa LIOK
P b: HEHIP, paye, A p; fotal P P https://m.edsoo.ru/0341bc2b
B3anmuoe pacnoniosxeHue cepsl U MII0CKOCTH; KacaTesIbHas TNIOCKOCTh bubnuotexa [JOK
2 1
K cdepe; iomans cheps https://m.edsoo.ru/bed12a43
3 Juarnoctuueckas padota. M300paxkenue cdepsl, 1mapa Ha MIOCKOCTH. 1 1 bubnuoreka [JOK
Ceuenus mapa https://m.edsoo.ru/bc15f7{2
4 Hunuaapudeckas moBEpXHOCTh, 00pa3yoiye HUINHIPUYECKON 1 bubnuoreka [JOK
MOBEPXHOCTH, OCh IIJIHHIPUIECKON TTOBEPXHOCTH https://m.edso0.ru/6054b8c1
HunmuHap: ocHoOBaHMS M OOKOBas IOBEPXHOCTH, 00pa3yroIasi U OCh; bubnuorexa [JOK
5 . . 1
IUTOIIA b OOKOBOM M MOJHOM MOBEPXHOCTH https://m.eds00.ru/188f6216
N300paxkenue nunuHapa Ha miaockoctu. Pa3zséprka nununapa. CeueHus
6 I/IJ'II/IE a (HJ‘IOI-::KOCTI)HII;)) napauieIbHON HIIN nIe) He;I WK nI:{p HOU OCH 1 Bubnuorexa LIOK
B P > Hap PHERIMIYIAP https://m.edsoo.ru/016e25eb
IUAJTUHIPA)
7 Konndeckas moBepXHOCTh, 00pa3yroIue KOHUIECKOH TOBEPXHOCTH, OCh 1 bubnuorexa [JOK
1 BEPIIMHA KOHHYECKON TIOBEPXHOCTH https://m.edsoo.ru/c94ba09b
Konyc: ocHOBaHUWe U BepIIMHA, 00pa3yoIas ¥ 0Ch; IJIOMAIh OOKOBOM bubnuorexa [JOK
8 . 1
U TIOJIHOM MMOBEPXHOCTH https://m.edsoo.ru/897dd3b2
YceuéHHBIN KOHYC: 00pa3yrolue U BbICOTa; OCHOBaHUS U OOKOBas bubnunoreka [JOK
9 1
[MOBEPXHOCTH https://m.edsoo.ru/1468bab3
N300paxkenue koHyca Ha miockocTu. Pa3Béprka konyca. CeueHus
P Y . P Y bubmuoreka [JOK
10 KoHyca (TUIOCKOCTBIO, apasieIbHOH OCHOBAHUIO, U TIIOCKOCTHIO, 1

MIPOXOSIIEH Yepe3 BEepIINHY)

https://m.edsoo.ru/0Obdelbe8
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bubnuoreka [IOK

11 KoMOuHarus ten BpaieHus: 1 MHOTOTPaHHUKOB https://m.eds00.ru/3cef10e5
12 MHororpaHHHK, OTIMCAaHHBIN 0K0JI0 chepbl; cdhepa, BucaHHas B bubnuorexa [JOK
MHOTOTPaHHUK WJIH B TEJIO BPAIICHUS https://m.edso0.ru/0b136158
" . .. bubnuotexa [JOK
13 [Mousitne 06 006EMe. OCHOBHBIC CBOWCTBA 00BEMOB TeT https:// m.edscﬁ).ru/26a03fb7
. bubnuotexa [JOK
14 OOwEw mmizapa, Koryca https://m.edsc]i).ru/5513d87b
bubnuotexa [JOK
15| OOwEw mapa i nomazs cheps: https://m.eds(])lo.ru/d189bde2
16 [Tono6HnbIe Tema B mpocTpancTBe. COOTHOIIEHUS MEXAY TUIOMIAISIMHA bu6moreka [IOK
MOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI https://m.edsoo.ru/810cfleb
17 AJMUHHUCTpAaTUBHAs KOHTpoJIbHAs padota o temaM "Tena BpareHus" bubnuoreka [IOK
u "O0bemsl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MII0CKOCTH ¥ B IPOCTPAHCTBE Bubnuorexa LIOK
https://m.edsoo.ru/5caefclb
19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB bubmmorexa LIOK
https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YUCIIO bubmmorexa LIOK
https://m.edsoo.ru/dee379eb
21 Paznoxenune BekTopa 1o TpéM HEKOMILIaHApHBIM BeKkTopaM. [IpaBuio bubnuoreka [JOK
napauie/ieuIea https://m.edsoo.ru/a28fd74e
99 Pemenue 3aaay, cBsI3aHHBIX C IPUMEHEHHEM MIPABIII JCHCTBUIL C bubnunoreka [JOK
BEKTOPaMHU https://m.edsoo.ru/5a827900
23 KoopauHaTHO-BEKTOPHBIN METO MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4 bubmmorexa LIOK

https://m.edsoo.ru/d3alfe30
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24 [IpssMoyromnpHas cucreMa KOOPAUHAT B pOCTpaHcTBe. KoopauHaTel 1 bubnuorexa [JOK
BekTopa. [Ipocreiime 3a1auu B KOOpJHHATAX https://m.edsoo.ru/48db7058
25 VYron mexay Bektopamu. CKaJIIpHOE IIPOU3BEIEHNE BEKTOPOB 1 bubmmorexa LHOK
ol paMi. P P A P https://m.edsoo.ru/725effc4
26 Brrunciienue yrioB MEKAY MPSIMBIMU U IIJIOCKOCTSIMU 1 bubmmorexa HOK
r Ay ip https://m.edsoo.ru/8efbe78e
[IpoBepounas padoTa 1o Teme "BekTopbl 1 KOOpIMHATHI B bubnuorexa [JOK
27 1
npoctpancTae" https://m.edsoo0.ru/77c22fc5
[ToBTOpenue, 06061meHne U cucreMaTu3anus 3HaHui. OCHOBHBIE bubnuorexa [JOK
28 1
burypsl, GakThl, TEOpEeMbI Kypca IIaHUMETPUH https://m.edsoo.ru/1780ba5d
[ToBTOpeHue, 0600IIeHNe U cucTeMaTr3anus 3HaHui. OCHOBHBIE bu6moreka [IOK
29 1
burypsl, GakThl, TEOpEeMbI Kypca IIaHUMETPUH https://m.edso0.ru/078cd184
30 [ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AIIMS 3HAHUN. 3a/1aun 1 bu6moreka [IOK
IUTAHUMETPUHU U METOJIbI UX PEIICHHUSI https://m.edsoo.ru/7491efe0
31 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIMS 3HAHUN. 3a1aun 1 bu6moreka [IOK
IUTAHUMETPUHU U METOJIbI UX PEIICHHUSI https://m.edsoo.ru/4dffda97
[ToBTOpEeHME, 0000IIEHNEe U cucTeMaTh3anus 3HaHui. OCHOBHBIE bu6mmoreka [JOK
32 1
Gburypsl, HakThl, TEOPEMBI Kypca CTEPEOMETPHH https://m.edsoo.ru/74b2ad91
33 IIpoMexxyToyHass KOHTPOILHAs paboTa 1 bubmmorexa [TOK
P Tt P P https://m.edsoo.ru/ec24dfc2
34 IToBTOpEHHE, 0000IIIEHNE U CHCTEMATU3ALIHS 3HAHUHI 1 bubmmorexa [IOK
P ’ H . https://m.edsoo.ru/f465d10e
OBILIEE KOJIMYECTBO YACOB I10O ITPO'PAMME 34
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MPOBEPAEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHS OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro 041ero 06pa3oBaHus
pe3yJjbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [TpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX IPH PEHICHUU
' TreOMETPUIECKUX 3a1a4
-3 OmnepupoBaTh MOHATHIMH: TAPATUICTHHOCTD M IEPIEHIUKYISIPHOCTD TPSIMBIX
' U IJIOCKOCTEN
24 KnaccupumupoBaTh B3aMMHOE pPACHOJIOKEHHWE TPSMBIX W TUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh TMOHATHAMHU: IBYTPaHHBIN Yroj, TpaHH JABYTPaHHOTO YTJa,
7.5 pedpo NBYTpaHHOTO YTIJa, JUHEWHBINH yroj ABYIPAHHOTO YIJia, TpagycHas
Mepa ABYIPaHHOIO yria
- OmnepupoBaTb MNOHATUSAMHM: MHOTOIPDAaHHMK, BBINYKIBIA M HEBBITYKJIbIHA
' MHOTOI'PaHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPAaBUIIBHBIM MHOTOI'PaHHUK
27 Pacnio3HaBaTh OCHOBHBIE BHJbI MHOIOI'PDAaHHHMKOB (NMHMpaMuJa, MpU3Ma,
' MPSIMOYTOJIBHBIN MapajuieenuIe], Kyo)
KnaccupunupoBaTb ~ MHOTOIpaHHUKHM,  BbIOMpas  OCHOBaHMs  JUis
7.8 K1accuuKauy (BBITYKIblE U HEBBIIYKJIbIE MHOTOTPAHHUKH, IIPABUIIbHbIC
MHOTOI'paHHUKH, IPSIMbIE U HAKJIOHHBIE IIPU3MBI, TapalIeseIHUIIEe bl )
7.9 OnepupoBaTh NOHATUAMU: CEKYILasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB
210 OOBACHATh NPUHLMIBI TOCTPOEHUS! CEYEHUH MHOTOI'PAaHHHMKOB, MCIOJIB3YS
' METO]] CJIeJIOB
CtpouTh ceueHHs] MHOTOIPDAaHHMKOB METOJIOM  CII€I0B,  BBINOJHATH
7.11 (BBIHOCHBIE€) MJIOCKUE YEPTEKU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (PUTYp: BUA
CBEpXY, COOKY, CHU3Y
Pemate 3a1aun Ha HaX0Xk/IEHHE T€OMETPUUECKUX BEIMYMH MO 00pa3laM HIn
7.12 ITOPUTMaM, TPUMEHsSISI U3BECTHbIE aHAJIUTUYECKUE METOJbl MPH peIleHUH

CTAaHAAPTHBIX MAaTCMAaTUYCCKUX 3a/la4 Ha BBIYHUCJIICHHC paCCTOﬂHI/II\/'I MCKOY
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JBYMsI TOYKaMH, OT TOYKH JI0 NPSIMOM, OT TOYKM JO IUIOCKOCTH, MEXKIY

CKPCHIMBAOIIUMHUCS ITPAMBIMUA

7.13

Pemrate 3ala4i Ha HaXOXJACHUC r’COMECTPUICCKUX BCIIMYUH I10 06pa3uaM 201058
aJropyurMaM, MpuMEHssA N3BCCTHLIC aHAJIUTUYCCKUC MCTOABI IMPU PCIICHHUN
CTAaHAAPTHBIX MATCMATHUYCCKUX 3adad Ha BBIYHUCICHUC YIJIOB MCKAY
CKpCHIMBAOIIUMHUCA HOPAMBIMU, MCKIAY HpﬂMOﬁ N IIIOCKOCTBIO, MCKIAY

IUIOCKOCTSIMH, ABYI'PAHHBIX YIJIOB

7.14

Boruncnsate 00bEMBI U MIIOMIAAN TOBEPXHOCTEW MHOTOTPAHHUKOB (MpU3Ma,
nupamMuzia) ¢ HpuUMeHeHUuEeM (OpMyJl, BBIUUCIATb COOTHOIIEHMS] MEXKIY

IJIOLIAASIMU [TOBEPXHOCTEN, 00BEMaMH NMOJOOHBIX MHOTOI'PaHHUKOB

7.15

OnepupoBaTh MOHATUSIMH: CHUMMETPHUsSI B IPOCTPAHCTBE, LIEHTP, OCbh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, npeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HUHMOPMALUIO O
MIPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, NPEICTaBICHHYIO Ha

YepTe)kax U pUCYHKAX

7.17

[IpumensTs reomerpuueckue QaxkTbl A PEHICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJararolMX HECKOJIBKO IIaroB pELIEHUs, €CIU YCIOBUsd

MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

7.18

[IpumensTh mpocTellue MporpaMMHBIE CpPeACTBA U AJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PEHICHUU CTCPEOMETPHUICCKUX 3ada4

7.19

[IpuBoauTh TpUMEpPHl MaTEMAaTHUECKUX 3aKOHOMEPHOCTEH B MpUpPOAE U

KU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B NCKYCCTBE

7.20

[IpumeHsTh MONydeHHbIE 3HAHHS Ha NPAKTHKE: aHAJM3UPOBAaTh peajibHbIe
CUTYallud ¥ NPUMEHATH W3YYEHHbIC MOHATHS B MPOIEcCe MOMCKA pelIeHUs
MaTeMaTH4ecKu c(HOpMYIUPOBAHHON MPOOJIEMBbI, MOJCIHPOBATH peaibHbIC
CUTyallud Ha s3bIKE TEOMETPUH, HUCCIEIOBATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPHUYECKUX MOHATHH M TeopeM, ammapara anreOpsl,
peliaTh NPaKTHUECKHUe 3a/1a4M, CBSI3aHHbIE C HAXOXKICHHEM IeOMETPUIECKHUX

BCINYHNH

11 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
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I'eomerpus

OnepupoBaTh MOHATUSAMH: LUIMHIPUYECKAs MOBEPXHOCTh, 0Opa3zyromlue

6.1 UWIMHAPUYECKON TOBEPXHOCTH, LMIMHIpP, KOHHYECKash MOBEPXHOCTH,
o0pa3yroliye KOHUYECKON OBEPXHOCTH, KOHYC, CepruUeCcKasi IOBEPXHOCTh
6.2 PacriosnaBars Tena BpaieHus (IIMHAP, KOHYC, chepa u map)
6.3 OOBSCHATB CIIOCOOBI TIOJTYYCHHS TEJ BPAIICHUS
6.4 KrnaccuduimpoBars B3anMHOE pacIioyioskeHrue cephl U MII0CKOCTH
OmnepupoBaTh MOHSATHIMH: IIAPOBON CETMEHT, OCHOBAHHE CEIrMEHTa, BHICOTA
6.5 CerMeHTa, IIapOBOM CJIOHM, OCHOBAHUE IIAPOBOTO CIIOSI, BHICOTA IIAPOBOTO
CJI0s1, IIAPOBOM CEKTOP
66 Boeraucnare  00BbEMBI W IJIOMIAJM  TOBEPXHOCTEH TeNl  BpaIICHHS,
' TE€OMETPUIECKUX TEIl C PUMEHEHUEM (opMyI
OnepupoBaTh TIOHATHSIMH: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy u
6.7 OTHCaHHBII 0KoJI0 cdepbl, chepa, BlIMCaHHAS B MHOTOTPAHHUK WJIHM TEJO
BpAIICHUS
68 BbIyncnsaTh COOTHOIICHUS MEX/Ty TUIOLIAIIMHU TIOBEPXHOCTEH U 00bEMaMu
' OTOOHBIX TE
6.9 N300paxkaTe u3yyaemble (QUTYpHl OT PYKH M C NPUMEHEHHEM HPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BoinonHATh  (BBIHOCHBIE) IJIOCKHE YEPTEXKU M3 PUCYHKOB IPOCTHIX
6.10 00bEMHBIX (UTYp: BHII CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHHUS TeI
BpallleHUs
W3Bnekarb, WHTEPOPETUPOBATH M MNPE0Opa3oBbIBaTh HHGOPMAILUIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPEJICTABICHHYIO Ha
yepTexkax U pUCyHKax
[IpumensaTh reoMerpuueckue (GaxkThl AT PEHICHUS CTEPEOMETPUUYECKUX
6.12 3a/1a4, MPEANOoJaraiuX HECKOJIbKO IIaroB pelIeHUs, €CIU YCIOBUS
MPUMEHEHHUS 33JIaHbl B ABHOH opme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BoimonHAT,  AE€WCTBUS CIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
6.14 YMHOKEHHUSI BEKTOpAa Ha YHUCIO, OOBICHITh, KAKUMHU CBOMCTBAMH OHU
oOnagaroT
6.15 [IpumeHsaTh MpaBUIoO MapauieNenuneia Py CI0KEHUH BEKTOPOB
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6.16

OnepupoBaTh MOHATHUSAMU: JAEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPANHATHI BEKTOPA, YroJl
MEXKy BEKTOpaMH, CKAISIPHOE IPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U

KOMILJIaHAaPHbIC BEKTOPbI

6.17

Haxoautb cyMMy BEKTOPOB U MPOU3BEACHHUE BEKTOPA HA YUCIIO0, YTOJI MEXKTY
BEKTOpaMHU, CKaJSIPHOE IPOU3BEICHUE, PACKIAAbIBATh BEKTOP IO JBYM

HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUCM B IleKapTOBOﬁ CUCTCMEC KOOpAHAT

6.19

Pemrate HpOCTCI\/JIIHI/Ie rCOMETPHUYCCKUEC 3aJa4 Ha MPUMCHCHUEC BCKTOPHO-

KOOPANWHATHOI'O METOAa

6.20

Pemate 3aa4ud Ha J0Kas3aTCJIbCTBO MAaTCMAaTUYCCKUX OTHONICHUN U
HaXO0XJICHUC TCOMCTPHUYCCKUX BCIUYUH 110 06pa3uaM WM ajiropuTMam,
IIPpUMCHSA HU3BECTHBIC METO/IbI npu PECHICHUHA CTaHIApTHBIX

MaT€MaTU4YCCKUX 3a1a4

6.21

[IpuMeHAT TpocCTEHIIME MPOTrpaMMHBIE CpPEICTBA M AJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPpHU PEHICHUU CTCPEOMETPHUICCKUX 3ada4

6.22

[IpuBOMTE mpUMEPB MATEMATHYECKUX 3aKOHOMEPHOCTEW B NPUPOJE H

JKU3HU, paCliO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpumeHsaTh MOJydyeHHBbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATh pealibHbIE
CUTYallMd U MPUMEHATh U3yYCHHbIE MOHATHS B MPOIECCE MOMCKA PELICHHS
MaTeMaTH4ecKu chopMyIUpPOBaHHON MpPoOIeMbl, MOJEIUPOBATh PEATbHBIC
CUTyallud Ha S3bIKE T'€OMETPUH, HUCCIENOBAThb MOCTPOCHHBIE MOJEIH C
UCIOJIb30BAaHUEM I'€OMETPHUYECKUX MOHATUN U TeOpeM, amnmnapara aireopsl,
pemiatb ~ OpakTHYECKWe  3a7aud,  CBSI3aHHbIE C  HAaxXOXICHHEM

TCOMETPUUCCKUX BEIUNYNH
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMasi, MJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTie 00 aKCHMOMATHYECKOM IOCTPOCHHUH  CTEPEOMETPHUH:  AKCHOMBI

CTEPEOMETPUH U CIICICTBUSA U3 HUX

7.2

B3anMHOe pacnosnoxkeHne NOpsMBIX B IPOCTPAHCTBE:  IIEPECEKAOIIHECH,
napajulefibHble ¥ CKpeluBaroiuecss npsimbie. [lapamienbHOCTh OpSIMBIX U
IJIOCKOCTE B INPOCTPAHCTBE: NaApaJUIeNbHbIE MpPsAMBIE B MPOCTPAHCTBE,
MapaJuIEIbHOCTh TPEX MPSAMBIX, NAPAIENBHOCTh MPSAMOM U IUIOCKOCTU. YTIIBI C
COHAIpPABJICHHBIMH CTOPOHAMH, Yrojl MEXIy MpsSIMBIMU B IPOCTPAHCTBE.
[TapannensHOCTH TJIOCKOCTEH: napasiebHbIe MJIOCKOCTH, CBONCTBA
napajuleNibHbIX TuIockocTed. Ilpocreiimme mpocTpaHCTBEHHblE (UTYpbl Ha

TUTOCKOCTH: TETPadAp, KyO, mapajuiesienuIe]l, IOCTPOCHUE CeYCHU I

7.3

[lepnieHIUKYIApHOCTh MPSIMOM M IUIOCKOCTH: MEPIEHIUKYISpPHbIE NpSIMbIE B
MPOCTPAHCTBE, MpsIMbIE MapajljielibHble M NEePHEHAUKYISIpHbIE K IJIOCKOCTH,
MpU3HAK MEPHEeHAUKYIIPHOCTH MpPSAMOW U IUIOCKOCTH, TeopemMa O NpAMOit
MEePIEHANKYJISIPHON TJIOCKOCTH. YTJbI B MPOCTPAHCTBE: YrOJd MEXKAY NPSAMOU U
IUIOCKOCTBIO,  JBYTPAHHBIA  yroJi, JMHEMHBI yrojl JBYCPaHHOIO  yrja.
[lepnieHIUKyNIAp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU O IJIOCKOCTH, PACCTOSHUE
OT IPSMOM JI0 TUIOCKOCTH, MPOEKIUS PUTYphI Ha INIOCKOCTh. [leprnenukynspHOCTh
IJIOCKOCTEH: MpU3HAK NEPICHIUKYISIPHOCTU JBYX MIockocTeil. Teopema o Tpéx

NEepICHAUKYJIApax

7.4

ITonsaTue MHOI'OrpaHHHUKa, OCHOBHBIC 3JICMCHTBI MHOTI'OI'PAHHHKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOI'PaAHHHUKH, pa3BépTKa MHOT'OI'PaHHHKA. HpmMa: N-yroabHas
IIpu3Ma, rpadid 1 OCHOBAHUA IIPU3MBI, IIPsAMAsA WU HAKIIOHHAA ITPHU3MBI, OoOKOBas U
IHoJHas MMOBEPXHOCTH IMPU3MBI. Hapannenennnez(, HpSIMOYTOJ'ILHHﬁ
apajuiejienuiea u €ro CBOMCTBA. HI/IpaMI/II[al N-yrojabHas NUpaMuJa, I'paHu U
OCHOBAHUC IMUpPAMUDI, OOKOBas U MOJIHAS MOBCPXHOCTH MUPAMHUbI, ITPABUJIbHAA U
yceqéHHaﬂ nmupamMuja. DIIEMEHTBI nNpu3aMbl "W NHAPAMUIBI. HpaBI/IJIBHBIe
MHOTOI'paHHUKU: TMOHATUC MPABUJIIBHOTO MHOT'OI'paHHUKA, IMPAaBUJIBHAA NpU3Ma U

IpaBUJIbHag IMUpaMUua, IIpaBUJIbHAA TPEYroJibHas IMUpaMuJa Hu HpaBPIJ'IBHBIfI
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TeTpa’ap, KyO. IIpencraBneHne O NpPaBUIBHBIX MHOTOTPAHHUKAX: OKTAdIp,

nojexadip U ukocasapyrue CedeHus: Ipu3Mbl U TUPAMUJIbI

7.5

CummeTpusi B NPOCTPAHCTBE: CHUMMETPUSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJEMEHThl CUMMETPUM B NHpaMUJaX, MapajuiesieluIeiax,

IIpaBHUJIbHBIX MHOTOTpaHHHUKaX

7.6

Bbrunicnenue 31eMeHTOB MHOTOTpaHHMKOB: pEOpa, auaroHanu, yrisl. [lnomane
OOKOBOM TIOBEPXHOCTHM M IOJIHOM MOBEPXHOCTU MPSMOW MPHU3MBL, IUIOLIA/b
OCHOBaHUH, TeopeMa 0 O0KOBOI MOBEPXHOCTH MpsIMOM npu3MblI. [1nomane OoxoBoi
IIOBEPXHOCTH M IOBEPXHOCTH NPABWIBHOW NUPaMHUIBI, TEOpEMa O IIOMAIU

yceu€HHol nupamupl. [lonarue 00 o0bEmMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tonobnbie Tema B mpoctpaHcTBe. COOTHOIIEHUS  MEXAY  IUIOIMIAASIMHU

MMOBEPXHOCTEH, 00bEMaMU TIOI0OHBIX TEIl

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrollue IMJIMHIPUYECKON MOBEPXHOCTH,
OCb IWJIMHApUYECKOW moBepxHocTH. LunmHnap: ocHoBaHus u  OGOKOBas

MOBEPXHOCTh, 00pa3ymomas u 0Chb, IIIOMIA (b OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konndeckass TOBEpPXHOCTh, OOpa3ylOIIME KOHUYECKOH TIOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON oBepXHOCTH. KOHYyC: OCHOBaHME 1 BEpIIMHA, 00pa3yroIast
U OCh, IUIOMAJb OOKOBOW M TIOJHOW TIOBEPXHOCTH. YCEUYEHHBIM KOHYC:

o6pa3y}0mI/Ie K BbICOTA, OCHOBAHUA U OoKOBas IIOBEPXHOCTH

6.3

Cdepa u map: nenrtp, paauyc, AMaMeTp, IUIOHIAIb TOBEPXHOCTH chephl. Bzanmuoe

PaCIIOJIOKCHHUEC C(bepbl KU IJIOCKOCTH, KaCaTCJIbHasa IIJIOCKOCTh K C(bepe, iomanab

chepsl

6.4

I/I306pa)KeHI/IC TCJI BpalllCHUA Ha IIJIOCKOCTH. PaSBépTKa ONUIMHAPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI Bpall€HUS W MHOI'OI'PAHHHKOB. MHOFOFpaHHI/IK, ONYCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAs B MHOTOT'PAHHUK, UJIA TCJIO BpAalllCHHUA

6.6

[Tonsitne 06 06béMe. OcHOBHBIE cBOWCTBa 00bEMOB Ten. Teopema 00 0OBEME
MPSIMOYTOJIBHOTO TMapajuiesienureaa u ciaeactBus u3 He€. OObEM IMIMHpA,

KoHyca. O0BEM 1apa u miomaab chepsl

6.7

HOI[O6HLI€ TCJIa B  TIPOCTPAHCTBC. CooTtHomeHus MCXKAY IUIomaasaMu

MOBEPXHOCTEH, 00bEMAMHU MTOT0OHBIX TN
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6.8

Ceuenusa nunuHApa (MapauiesibHO U MEPHEHIUKYJISIPHO OCH), CEYEHHUs KOHYca

(mapanienbHOE OCHOBAHUIO U IIPOXOJSIILEE YEPE3 BEPILNHY), CEUEHHUS LI1apa

6.9

BekTop Ha miockoctu u B mpoctpaHcTBe. ClOKEHUE W BBIYMTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasnokeHne BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BektopaMm. IlpaBuiio mapamienenunena. Pemenue 3agad, CBSI3aHHBIX C

IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUN C BEKTOpaMU

6.10

[IpsmoyronpHas cucrema KOOpAMHAT B MNpOCTpaHCTBE. KoopamHatel BeKTOpA.
[Ipocteiimme 3amaun B KOOpJAMHATaX. YTOJ Mexay Bekropamu. CkansipHOe
MPOU3BEICHUE BEKTOPOB. BhIUKCIIEHNE YTIIOB MEXY MPSIMBIMH U TIJIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBINA METOJI IIPH PEIIEHUH F€OMETPUYECKUX 3a1ad
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IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOIM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kox
NMpoBepPsiEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne MeTomamMu JIOKa3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3a/1ad;
yMeHue (QOpMYIMpOBaTh M OIEPHPOBATH TOHSATHSIMH: OIIPE/EICHUE,
aKCHOMa, TeopeMa, CIEJICTBHE, CBOWCTBO, MPH3HAK, IOKA3aTEIHLCTBO,
paBHOCHJIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHHE (GOPMYIUPOBATH
o0paTHO€ M NIPOTUBOIOJIOXKHOE YTBEP)KICHHE, MPUBOIUTH NMPUMEPHI U
KOHTPHOPHUMEPLI, HCIIOJIB30BAThH MCETO[ MaTeMaTHYEeCKOU WHAYKIWH,
MIPOBOAWUTE JOKA3aTCIIBHBIC PACCYXKACHU A ITPH PCIICHUHU 3a/1a4, OHCHUBATDh
JIOTHUYECKYI0 NPaBUJIBHOCTh PACCYKACHHMM; YMEHHE OIEPUPOBATH
MOHATUAMU: MHOKCCTBO, ITOAMHOXKECTBO, OIICpallii HaJl MHOXCCTBAMU,
YMCHHC HUCITIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHBIﬁ arrmapar JJI
OTIMCaHMsI peATbHBIX MPOIIECCOB U SBJICHUN W TIPH PEIICHUH 3a/1a4, B TOM
9HCIIe U3 IPYTUX YUEOHBIX MPEJAMETOB; YMEHHUE OTIEPHPOBATH MMOHATHIMU:
rpad, cBsI3HBIHN Ipad, 1epeBo, UK, Tpad Ha MITOCKOCTH; YMEHHUE 3a71aBaTh
Y OTUCHIBATh rpadbl Pa3IMdIHBIMU CIIOCOOAMH; UCTIOIB30BATh Tpadbl IPH

pEIICHUH 3a]1a9

VYmenune OIICPHUPOBATL INOHATUAMH: HATYypPaJIbHOC YHCJIO, LCJIO0C YHUCIIO,
CTCIICHb C L CJIBIM IIOKa3aTCJIEM, KOPECHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb C
palroOHaJIbHBIM IIOKa3aTCJIE€M, CTCIICHL C ,HCfICTBHTGJ'IBHBIM II0Ka3aTcJICM,
norapn(bM qucia, CHUHYC, KOCMHYC MW TaHI'CHC IIPOM3BOJIBHOT'O 4YHCIIA,
OCTaTOK II0 MOAYJI0, palUOHAJIBHOC YHCIIO, HPPALUOHAJIBHOC YHUCIIO,
MHOJXECTBAa HATYPAJIbHbIX, HCJbIX, PAallUOHAJIbHbIX, JIeHCTBUTEIIHLHBIX
YUCCII; YMCHHUEC UCIIOJIb30BATh IIPU3HAKU JCJIUMOCTH, HavMEHBIIUH O6H.[PII>1
ACIIUTCIIb WM HAUMMCHBIICC o6mee KpaTHOC, aJI'OpUTM EBknnpaa IIpu
peHiCHUHN 3a/ia4; 3HAKOMCTBO C pPa3JIMYHbIMU INO3UITUOHHBIMU CUCTCMAMU
CUHCIICHHA, YMCHUC BBIIIOJIHATDH BBIYHMCIICHUC 3HAYCHUN n
npeo6pasoBaHI/m BHpa)KeHI/Iﬁ CcO CTCIICHAMU 151 J'IOl"apI/I(I)MaMI/I,
npeo6pasoBaHI/m ,Z[pO6HO'paI_II/IOHaJ'ILHBIX BLIpa)KeHHfI; YMEHHUC
ONICpUpOBaThH TIOHATHUAMUN nociaca0BaTCIbHOCTD, apI/I(I)MeTI/I‘{eCKaH

Oporpeccus, TreoMCTpHUYCeCKad IIporpeccus, OCCKOHEYHO yGBIBaIOIJ_Ia}I
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reOMETPUYECKasl IPOrPECCUs; YMEHUE 3a1aBaTh MOCIEN0BATEIbHOCTH, B
TOM 4YHCJI€ C TIOMOIIbIO PEKYPPEHTHHIX (OPMYJ; YyMEHHE OIEpPHpPOBATH
MOHATUAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE UHUCIA,
MOJIyJTb M apryMEHT KOMILIEKCHOTO YHuciia, (hopMa 3alici KOMIUIEKCHBIX
yucell (reoMeTpuuecKas, TPUTOHOMETPUYECKas U aredpandeckast); yMeTb
NPOM3BOJIUTH APHU(PMETHUECKUE JCHCTBHUS C KOMIUICKCHBIMU YHCIIAMHU;
IPUBOJIUTH PUMEPHI UCIIOJIB30BAHUS KOMILIEKCHBIX YHCEN; ONEPUPOBAThH
HOHATUSIMM:  MaTpuia 2x2 u  3X3, omnpenenurenb  MaTpHULIbI,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSIMH: pallOHAIbHbIE, HWPPALUOHAIBHBIE,
MOKa3aTeabHble, CTENEHHbIE, JOorapu@MUuecKue, TPUTOHOMETPUUECKUE
YpaBHEHUS U HEPABEHCTBA, WX CHCTEMbl; YMEHUE OIEpHUPOBATH
MOHATHSMH: TOJIECTBO, TOXJECTBEHHOE IMpeoOpa3oBaHME, YpaBHEHHE,
HEpPABEHCTBO, CHCTEMa YPABHEHWHW M HEPABEHCTB, PABHOCHIBHOCTH
ypaBHEHUN, HEPaBEHCTB U CHUCTEM; YMEHHE pellaTh YpaBHEHUS,
HEpPABEHCTBA M CHCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pEIIATh
YPAaBHEHUS, HEPABCHCTBA M CHUCTEMBI C IIapaMeTpOM; IPHUMEHATH
YPaBHEHUs, HEPAaBEHCTBA, UX CHCTEMBl JJI PEIICHUS MATEMaTHYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue onepupoBaTh MOHATUSAMHU: (GYHKUIHSA, YETHOCTh (QYHKIIHU,
HEPUOJUYHOCTh (DYHKIUH, OTPAaHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (DyHKIUU, HauOoJblllee U HaMEHbIlee 3HauYeHUs
(GYHKIIMHM Ha POMEXKYTKE, HEpephIBHAs (PYHKIUS, aCUMIITOTHI rpaduka
(GbyHKIMY, TIepBast U BTOpasi MPOU3BOHAS (DYHKIIUU, TEOMETPUUYECKUN U
(u3nueckuif CMBICT TPOU3BOJHON, MepBooOpa3Has, OnpeAeaEHHbIN
UHTETpall; YMEHHE HaXOJWUTh ACUMIITOTHI Tpaduka (QyHKUIHUU;, yYMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, TPOU3BEICHMS, YAaCTHOTO U
KOMITO3UIIMH (YHKIIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMHM; YMEHHE HaXOJWUTh MPOU3BOAHBIC SJEMEHTApHBIX (YHKIIHIA,
YMEHHE UCIOJB30BaTh MPOU3BOJAHYIO JJS HCCIEAOBaHUA (QYHKIIHH,
HaXOJWTh HAWOONbIINE W HAUMEHBbIINE 3HAaYeHHs (YHKIUH; CTPOUTH
rpaduky MHOTOYIEHOB C HCIOJIb30BaHHWEM afmapaTa MaTeMaTHYeCKOTO
aHallM3a; MPUMEHATh MPOU3BOTHYIO JUIS HAXOXKJIEHUS HAWIYUIIero
pelIeHUs] B MPUKIATHBIX, B TOM YHUCJIE COLHMAIBLHO-3KOHOMUYECKUX H

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOOuTh IJIomaan H 00BEMBI (pI/Il“y C IIOMOIIBIO
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HUHTCTpalia; MPHUBOJAUTL HNPHUMEPBI MATCMATUYCCKOIO MOJCIIMPOBAHUA C

noMoIkko quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh HOHATHAMHU: Tpaduk GyHKINHU, oOpaTHas GyHKIu,
KOMNO3ulusl (GYyHKIWUW, JTUHEHHas (YyHKIUS, KBajpaTHdHas (yHKIUS,
panmoHanbHas (yHKUOWS, CTENEHHAas (QYHKIUS, TPUTOHOMETPHUYECKHE
¢GbyHKIMH, 0OpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, TMOKa3aTeNbHAs U
norapupmuueckas (QyHKIUH, YMEHHE CTPOUTh TpaduKu H3y4eHHBIX
(GyHKUMH,  BBINOJNHATH  mpeoOpa3oBaHuss  TpadukoB  QyHKIHIA,
WCTIONB30BaTh TPApUKH TSl M3YYEHHS TPOIIECCOB U 3aBUCUMOCTEH, TpH
peleHny 3a1ad M3 JAPYTUX Y4eOHBIX NMPEAMETOB M 3a/a4 U3 PeaNbHOM
KU3HU; BBIpaXaTh (opMyTaMH 3aBHCHMOCTH MEXIYy BEINYHHAMU;
HCII0JIb30BaTh CBOMCTBA M IpaUKu QYHKIMH JUIsl pelIeHHs] ypaBHEHHIH,
HEpaBEHCTB M 3a7ad C TapamMeTpaMu; H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHne pemaTh TEKCTOBBIC 3aJaud Pa3HBIX TUMOB (B TOM YHCIIE Ha
MPOIICHTHI, IOJIM M YacTH, Ha JIBI)KEHHE, paboTy, CTOMMOCTh TOBApPOB U
yCIyT, HAJIOTH, 33/1a4i U3 00JacTU yIpaBJICHUS JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATH BBIPAKEHUS, ypaBHEHHUs, HEPABEHCTBA M HX
CUCTEMBI IO YCJIOBHMIO 3aJaud, HCCIIEN0BaTh MOJIYYEHHOE pEeIleHHE U
OIICHUBATh MPaBIONOJOOHOCTh PE3yJIbTAaTOB; YMEHHE MOJIEIUPOBATH
pealibHbIE CUTYaIlMM Ha $3bIKE MAaTEMAaTHUKH; COCTAaBJISATh BbIPaXKEHUS,
ypaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3a/1a4H, UCCIIEA0BATh
IOCTPOCHHBIE MOJETM C HCHOJb30BAaHHEM ammapara anreopsl,

UHTEPIPETUPOBATH MOJTYYECHHBII pe3ylbTaT

YMeHue onepupoBaTh NOHATUSAMU: CpelHEe apuPMEeTUYECKOe, MeIuaHa,
HauboJIbllIee U HAaNMEHbIIIee 3HAYCHHUs, pa3Max, TUCIepCHsi, CTAaHIapTHOE
OTKJIOHEHUE YHCIOBOrOo HaOOpa; yMEHHE W3BJIEKAaTh, HHTEPIPETUPOBATH
uH(bOpPMAaIIKIO, TIPEJICTABICHHYIO B TA0NHIIAX, HA TUarpaMmMmax, rpadukax,
OTpaXaroIIyl0 CBOKWCTBA PEAIbHBIX MPOIIECCOB U SIBJICHMIA; MPECTABIATh
uHGOPMAIIMI0O € TIOMOIIbIO TaONHWII M JUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C NMPUMEHEHUEM TrparuecKux
METOJIOB U DNIEKTPOHHBIX CPEJICTB; rpauecKy UCCIEeT0BATh COBMECTHBIC

Ha6J'IIO,Z[eHI/I$I C IOMOUIBIO JUarpaMm pacC€uBaHUs U JIMHEMHOM perpeccuun

YMeHue OonepupoBaTh IMOHATHUAMM: CIIYy4alHBIM OIBIT M CIIy4alHOE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUC BBIYHUCIATDH
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BEPOATHOCTh C HCIOJIB30BAHUEM TpaPUUECKHUX METOJIOB; IPUMEHSTH
(GopMyNBI CIOKEHUS W YMHOKEHHSI BEPOSITHOCTEH, (OpMyINy MOIHON
BEpOATHOCTH, popmyny bepHyin, komOuHaTopHbie (PaKThl U HOPMYIIBI;
OIICHUBATh BEPOSTHOCTH pEATBHBIX COOBITHI; YMEHHE OIIePHPOBATH
NOHATUSIMH: CIIydaiiHas BeJMYMHA, paclpelesieHHe BepOsSTHOCTEH,
MaTeMaTHYeCKOe OXHJAHHWEe, TUCIEPCHS M CTaHIApPTHOE OTKIOHEHHE
CIIyYaifHOH BENWYMHBI, (YHKIMM pacrlpeieieHus ¢ IUIOTHOCTH
PaBHOMEPHOTO, IIOKA3aTEIFHOIO M HOPMAJIBHOTO PACIIPE/ICIICHUI; yMEHHE
WCTIOJIh30BaTh CBOWCTBA M3YUEHHBIX pacIpeesIeHU U pelieHns 3a/ay;
3HaKOMCTBO C MOHSTHSMU: 3aKOH OOJIBIINX YHCEN, METOIbI BBIOOPOYHBIX
WCCIIe/IOBaHUI; yMEHHE NPHUBOIUTH TIPUMEPHI TIPOSIBICHHS 3aKOHA
OONBIINX YHCEN B TPUPOIHBIX M OOIIECTBEHHBIX SBIICHHIX; YMEHHUE
OTIEPHPOBATH MOHATHAMH: COUYETaHHE, IEPECTAHOBKA, YUCIIO COYCTAHHI,
YHCIO0  TEePecTaHoBOK; OwHOM HbIOTOHA; yMeHHE TIPUMEHSTH
KOMOHMHATOPHBIE (haKThl U PACCYKICHHUS JUTS PEIICHUS 3a/1a4; OLICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHI; COCTABIISAITH BEPOSITHOCTHYIO MOJIENb U

WHTEPIPETUPOBATH MOJTYUCHHBIN pe3ylbTaT

YMenue onepupoBaThb MOHATHSIMH: TOYKa, NpsMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIa, IJIOCKHUH yroJi, IByrpaHHbIN
yroJi, TPEXIPaHHBIN Yo, CKperBaloecs npsMble, NapaiebHOCTh U
MEPHEeHIUKYIAPHOCTh MPSIMBIX U IUIOCKOCTEH, Yroid MEeXAy MPSMBIMH,
yroil MeXAYy MNpSAMOH M IUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSIMH,
paccTosiHUEe OT TOYKU JI0 IJIOCKOCTH, PACCTOSHUE MEXAY INPSMBIMHU,
paccTosiHUe MEXAY IJIOCKOCTAMU; YMEHHE UCIOJb30BaTh MPH PEUICHUH
3a/1a4 M3y4yeHHbIE (PaKThl U TEOPEMbI IUIAHUMETPUU; YMEHHUE OLICHUBATh
pa3Mepbl 0OBEKTOB OKPY)KAIOIIEr0 MHpa; CTPOUTh MaTeMaTHUeCKue
MOJIETTM C TOMOIIBIO TEOMETPUYECKHX MOHITUA U BEJIWYHH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4U

10

YMeHue omnepupoBaTh MOHATUAMM: IUIOAAb (GUIYpbl, 00bEM (GUrypsl,
MHOTOT'PaHHMK, MPaBHJIbHBIH MHOTOIpDaHHMK, C€YEHHE MHOTOTPaHHMKA,
Ky0, mapajuienenures, Npu3Ma, NUpaMuia, ¢GUrypa U HOBEPXHOCTh
BpallleHHs], LUMIMHIpP, KOHYC, map, chepa, miomaab cdepsl, MIOLIAIb
MOBEPXHOCTU NHPaMUbI, MPHU3MBbI, KOHyca, LMIMHIpA, 00BEM Kyoa,
NOpSMOYTOJIBHOTO TapajjeNenunena, MUpaMubl, MPU3MBIL, HUIUHJPA,

KOHYCa, 1Iapa, pa3BépTKa MOBEPXHOCTHU, CCUCHHA KOHYCa W HUJIHMHIPA,

34



NapajuleJIbHbIE OCHM WJIM OCHOBAaHMIO, CEYECHHME I1apa, IUIOCKOCTD,
Kacaromasicsi cdepsl, IMIMHApPA, KOHyCa; YMEHHE CTPOHUTH CEueHHE
MHOTOI'paHHHUKA, U300pakaTb MHOTOTPAHHUKHU, (DUTYPBI M TOBEPXHOCTHU
BpalICHUs, UX CEYCHHMs], B TOM YHUCIIE C TIOMOILIBIO 3JIEKTPOHHBIX CPECTB;
YMEHHUE TPUMEHSTh CBOHCTBA F€OMETPUUYECKUX (HUTYP, CaMOCTOSTEIHLHO
(hopMynHpOBAaTh ONpeaeSICHIs U3y4aeMbIX (pUTyp, BEIABUTaTh TUTIOTE3HI O
CBOMCTBAaX W MpPHU3HAKAX TEOMETPHUECKUX (UTyp, 0OOCHOBBIBATH HIIU
OTpOBEpraTh MWX; YMEHHE NPOBOJUTH KiIacCUPUKanuio GUryp I10
pa3IUYHBIM TPU3HAKAM, BBINOJHITH HEOOXOJUMbIE JIOTOJHUTENbHBIE

MMOCTPOCHUS

11

VYMmenne OIICpUPOBATH IIOHATUAMMU: JABHUXKCHUC B MMPOCTPAHCTBE,
MapajuIeNIbHBIN MMePEeHOC, CAMMETPHS Ha IJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, NOAOOHBIE (QUIYpHl; YMEHHE
pacrno3HaBaTh paBHbIE M MOJOOHBIE (DUTYPHI, B TOM YHCJE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpPE; UCIIOJIH30BaTh ITEOMETPHUYCCKUE OTHOIIICHHS TTPH
pPEIICHHUU 3aJa4, HaXOAUTb I'COMETPUUCCKUE BCIUMYMHBI ()IJ'II/IHa, yroiu,
MJI0IATb, 00BEM) TIPH PEIICHUH 3329 U3 IPYruX y4eOHBIX MPEIMETOB U
W3 peajbHOW >KU3HU; YMEHHE BBIYUCIATH TN€OMETPHUYECKHUE BEINYMHBI
(nmuHa, yrous, ToOmAAb, 00BEM, IJIONIA[b TMOBEPXHOCTH), HCIIOJIB3YS
M3y4eHHbIE (OPMYJBI U METOJbI, B TOM YHCIIE: TUIOMAAb MOBEPXHOCTU
MUpaMUIpbl, PU3MBI, KOHyCa, IWJIUHAPA, Iomaas cdepbl; 00béM Kyoa,
IPSAMOYTOJbHOTO Mapajulesienuieaa, MUPaMHIbl, MPU3MBL, LHIUHIpPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOI0OHBIX (PUTYD

12

VYmenune OIICPpUPOBATH IMOHATHUAMM: IPAMOYI'OJIbHasd CUCTEMAa KOOPAHWHAT,
BCKTOP, KOOpAHWHATbl TOYKH, KOOPAMHATHEI BEKTOpa, CymMMa BCEKTOPOB,
IMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, PA3JI0OKCHUC BCKTOpaA IIO 6a3Hcy,
CKaJIIpHOC IPOU3BEACHHUEC, BCKTOPHOC IIPOU3ZBECACHUC, YIOJd MCKAY
BCKTOpAaMU; YMCHUC UCIIOJIb30BATb BeKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ MECTO
Il pelICHUd TCOMETPUYCCKUX 3alad W 3ada4 JpYrux y‘IC6HLIX

mpeaAMCTOB

13

YMmenue BLI6I/IpaTB MO AXOASAIINNA METO A1 pemcHu 3a4a491; IOHUMAaHHNEC
SHAYUMOCTU MATCMAaTUKHW B HU3YUCHUHU IIPUPOIHBIX U O6H.[€CTB€HHLIX
ImponeccoB " HBHCHHﬁ; YMCEHHUE PACIIO3HABATH MPOSABIICHUC 3aKOHOB
MaTEMaTUKU B UCKYCCTBC, YMCHUC TPUBOAUTDH IPUMCPBI MATCMATHYCCKUX

OTKPBITUMA POCCUICKON U MUPOBOM MaTeMAaTHUYECKOW HAYKU
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HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D I1O
MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAHUSA

Kon
1 Yucna v BIYKCICHUS
1.1 Harypanbenblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
12 Panmonanenpie uwcna. OOBIKHOBCHHBIE W JCCATUYHBIC JPOOM, MPOIICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JleficTBus ¢ apupMeTHIeCKUMU
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenenp ¢ mnenbiM TmokazareraeM. CTeneHb C PpalMOHAIBHBIM ITOKa3aTeNeM.
' CBolicTBa CTEIEHU
L5 CuHyc, KOCHMHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaTbHBIC JOTapU(OMBI
JlefictButenbHble 4ucaa. ApH(PMETHYECKHE OIepanuu C JeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnmkEHHbIE BEIUMCICHUS, TPaBUiIa OKPYIJICHUS, TPUKUJIKA U OLIEHKa
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKEHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 enbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKHe YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHUH. OTnpeenuTeNb MaTPHIIBI
3 OyHKIMH U TpaduKH
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Oynkius, crnocoObl 3aganus (pynkuuu. ['padux ¢yakuuu. Bzaumuo obparHbie

3 ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIIHA
OO6nacte ompeneneHUuss U MHOXKECTBO 3HadeHWH QyHkiuu. Hymm ¢yHkumu.
3 [IpoMexxyTkn  3HAKOMOCTOSTHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' MakcumMymbl 1 MUHEMYMBI (GyHKUMH. HanGonpliee w HauMeHbIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennasi (yHKIMS C HAaTypajdbHBIM M IIETBIM TOKazareneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHu
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspsiBa. AcumnTorsl TrpadukoB (QyHkuuid. CoiicTBa (yHKIUH,
' HETPEPBIBHBIX HA OTPE3KE
3.7 IlocneqoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEN
3.8 ApudpmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyria CII0KHBIX MPOIIEHTOB
4 Hauana maTtemaTuyeckoro aHanmsa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOU3ZBOJAHONM K HCCIAEAOBAaHUIO (PYHKIIMH HAa MOHOTOHHOCTh W
4.2 IKcTpeMyMbl. HaxosxieHne HanboIbIero U HaMMEHBIIETO 3HAaYeHUST (PYHKIIMHM Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Uurerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUSI
7.5 KoopauHaTs! 1 BEKTOPBI
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

* MaTtematuka: ajredpa 1 Hayaaa MaTeMaTHYeCKOIo aHayin3a, reomerpus. ['eomerpust. 10-
11 knacc. Aranacss JI.C., byry3oB B.®., Kagomues C.b. u ap. AkunonepHoe 00111eCTBO

«M3narenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

I'eomerpus. Meroanueckue pekomenganuu. 10-11 knaccer.

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

I'eomerpust. Meroanmueckue pexkomenaanuu. 10-11 kmaccel.

Cnam 'MA/ https://oge.sdamgia.ru/

POIII

Mos mkoina
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