


HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma yue6HOTO Kypca «I'eomerpusi» 6a3oBoro ypoBHs aiis ooyyaromuxcs 10 —11 kinaccoB pazpaborana
Ha ocHOoBe DenepasbHOrO0 roCyJapCTBEHHOTO O0pa30BaTEIBHOTO CTaHAApTa CpPeAHEro oOuiero oOpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUM, MPEABABISAEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, W TPATULUNA POCCHUCKOTO
oOpazoBaHusl. Peanu3zanus nporpaMMbsl 00ECTIEUMBAET OBJIaICHHUE KIIOUEBBIMU KOMIIETEHIIUSIMU, COCTABIISIOIUMU OCHOBY IS
CaMOpa3BUTHUS U HETIPEPHIBHOTO 00pa30BaHUsl, 1IEJIOCTHOCTh OOLIEKYJIBTYPHOTO, TMYHOCTHOTO U [MO3HABATEIbHOTO Pa3BUTHUS
JMYHOCTH 00YYarOIIHUXCSl.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca T€OMETpUM Ha YPOBHE CpelHero oOiero oOpa3oBaHUs OOYCIIOBIIEHA MNPAKTUYECKOU
3HAYUMOCTBI0 METANPEAMETHBIX M MPEAMETHBIX PE3yJbTaTOB OOYYCHHS TE€OMETPHH B HAINPABJICHUN JTMYHOCTHOTO Pa3BUTHS
oOyuaroruxcsi, popmupoBaHusi GyHKIIMOHATFHON MaTEeMaTHYECKOW TPaMOTHOCTH, U3YUYCHHS APYTUX YUYEOHBIX TUCIUTLINH.
Pa3Butre y oOydarommxcs NPaBWIBHBIX MPEJACTABICHUN O CYIIHOCTA M MPOUCXOXKICHUM T€OMETPUYECKUX aOCTPaKIUH,
COOTHOIICHHH PEATBHOTO W MJICAJIBHOTO, XapaKTepe OTPaKCHHSI MaTEeMAaTHUYCCKOW HAYKOU SIBIICHHH W TIPOIECCOB PEabHOTO
MHpa, MECTe TEOMETPUH B CHCTEME HayK M POJM MATEMATHYECKOTO MOJCIUPOBAHUS B HAYYHOM IMO3HAHWU M B TMPAKTHUKE
CIOCOOCTBYET (hOPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHS YYaIMXCs, a TAaKKE€ KAdeCTB MBIIIICHUS, HEOOXOIUMBIX JIJIs
aJlanTallid B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTCsl OHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CpeIHEro 00I1Iero o0pa3oBaHus, Tak Kak 00ecIeurnBaeT
BO3MOYKHOCTh U3YYCHHS KaK JTUCIUTLINH €CTECTBEHHO-HAYYHON HAMPABJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MbITUICHHE, GOPMUPYEMOE TIPHU U3YYCHHH O0YJArOITUMUCS MOHATHHHBIX OCHOB T€OMETPUHU U TIOCTPOCHUH
IIETIOYKH JIOTUYECKUX YTBEP)KIECHUHN B XOJI€ PEIICHUS] TEOMETPUUYECKUX 3aJ]]a4, YMEHHUE BBIIBUTATh M ONIPOBEPTraTh TUTIOTE3bI
HEIOCPEICTBEHHO MCIOJIB3YIOTCS TP PEIICHUH 3a/1ay €CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTHU U3 Kypca (U3HKH.



YMeHHue OpUEeHTUPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb BO BCEX O0JIACTSX NEATEIbHOCTH YEIOBEKa.
OpueHTarus 4eI0BeKa BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOIMMOE YCIOBHUE €ro COMMMAILHOTO OBITHS, (DOopMa OTpakeHUS
OKPYXKAIOIIEr0 MHpa, YCIOBHUE YCIECIIHOTO TIO3HAHUS M aKTUBHOTO MPeoOpa3oBaHUsS NEUCTBUTENBHOCTH. OnepupoBaHUE
POCTPAaHCTBEHHBIMU OOpa3zaMu OOBEIUHSET pa3Hble BHUIbI YYEOHOW W TPYAOBOU MAEATEIBHOCTU, SIBISETCS OJHUM U3
npodeccoHaIbHO BaXKHBIX KAauecTB, MOATOMY akTyaldbHa 3ajada (OpMHUPOBAHUSA Yy OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO
MBIIUICHUS KaK Pa3HOBUIHOCTH OOPA3HOIO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B TOJIFOTOBKE K MPaKTUYECKOM
JESATETLHOCTH 110 MHOTUM HaITPaBIICHUSIM.

[lenb ocBoeHUs mporpamMMbl yueOHOTro Kypca «I'eomeTpusi» Ha 6a30BOM ypoBHE 00yueHUsI — 0011e00pa3oBaTeIbHOE U
OOIIEKYyIbTYPHOE pa3BUTHE OOydYaIOIIMXCA 4Yepe3 o0ecredyeHue BO3MOXKHOCTH MPHOOPETEHUS! M MCIOJIb30BAHUS
CUCTEMATUYECKUX T€OMETPUUECKUX 3HAHUM U JCUCTBUH, CIEIIU(PUIHBIX T€OMETPUH, BOBMOXXHOCTH YCIIEIITHOTO MPOI0KEHUS
00pa3oBaHMsI 1O CHEIUATBLHOCTSIM, HE CBSI3aHHBIM C TIPHUKJIATHBIM UCIIOJIb30BAaHUEM T€OMETPHH.

[Iporpamma mo reomeTpun Ha 6a30BOM YPOBHE MpeTHA3HAUCHA TS 00YUYaAIOIINUXCS CPETHEH IITKOJIBI, HE HCTTBITHIBABIITUX
3HAYUTENIBHBIX 3aTPyAHEHUN HA YPOBHE OCHOBHOIO 00111eT0 00pa3oBanus. Takum 00pa3zoM, oOydaroniyuecst Ha 0a30BOM YPOBHE
JIOJKHBI OCBOUTBH OOIIME MaTEMaTUYECKUE YMEHUS, CBSI3aHHBIE CO CIENU(UKON TeOMEeTpUU U HEOOXOAUMBIC JIJISl KU3HU B
CoBpeMeHHOM o01riecTBe. Kpome 3Toro, OHM UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETpHI0 OoJsiee TiTyO0KO, eCciu B JajdbHEHIeM
BO3HHMKHET HEOOXOIMMOCTh B TEOMETPUUECKHUX 3HAHHIX B MPOPECCUOHATBHON NEATCTLHOCTH.

JlocTikeHre TeTM OCBOCHHS TPOTPaMMBI 00€CIIEUMBACTCS PEHICHUEM COOTBETCTBYIOIIMX 3aaad. [IpuopuTeTHBIME
3ajlauaMu 0CBOeHHs Kypca «I'eomerpumn» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBsIOTCS:

e (opMupoBaHUE TPEACTABICHHUS O TEOMETPUU KaK YAaCTH MHUPOBOM KYJIbTYphl W OCO3HAHHE €€ B3aUMOCBS3H C

OKPYXKAIOIIUM MHPOM;
e (opMupoBaHUE MPEACTABICHUS O MHOTOIPAHHUKAX U TEJIaX BPAIICHHS KaK O BAKHEHIITNX MAaTEMaTHYCCKUX MOICIISX,
MIO3BOJISIONIUX OMMCHIBATh U U3YyYaTh pPa3HbIC SIBJIICHUS OKPYKAIOIIETO MUPAa;
e (opMupoBaHue yMEHHUS paclo3HaBaTh HA YePTEKaX, MOJICTISX U B pealbHOM MUPE MHOTOTPAHHUKH U TEJIa BPAICHUS;
e OBJIAQJICHUE METOJIaMU PEIICHHS 3a]]a4 Ha TTOCTPOSHUS Ha U300PKEHUSIX TPOCTPAHCTBEHHBIX (PUTYD;



e (QopMupoBaHUE yMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSATHSMHU O MHOTOIPAaHHHMKAaX M TeJlax BpalleHUs U HUX
OCHOBHBIMH CBOMCTBaMU;

e OBJIAJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THIOB 3a1a4; (OPMHUPOBAHUE YMEHHUS TPOBOAUTH HECIOKHBIC
JIOKa3aTEIbHBIE PACCYKJICHHS B XOJI€ PELICHUS CTEPEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM;

e Pa3BUTHE UHTEIUICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH OOydYaroluxcsi, MO3HABATEIbHON aKTHUBHOCTH,
MCCIIEIOBATEIIbCKUX YMEHUM, KPUTUYHOCTH MBILUICHUS,

e (¢opmupoBaHrue (PYHKIMOHAIBHOW TPaMOTHOCTH, PEJICBAHTHOW TIE€OMETPUU: YMEHHE pPaclo3HaBaTh MPOSBICHUS
F€OMETPUYECKUX TOHSITUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B pEaNIbHBIX KU3HEHHBIX CUTYaI[UsIX U TPU U3YUYECHUH
JIPYrUX Yy4eOHBIX NPEIMETOB, MPOSBICHUSA 3aBUCUMOCTEM W 3aKOHOMEPHOCTEW, (OpMYIHpPOBATh UX Ha S3bIKE
FEOMETPHUM U CO3/1aBaTh T€OMETPUUECKUE MOJEIHN, IPUMEHATh OCBOCHHBIM '€OMETPUYECKUN anmnapar JJisl PELIeHUs
MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTauyuTeaIpHON 0COOCHHOCTHIO MPOTPAMMBI SIBISIETCS BKJIIFOUEHUE B KYpC CTEPEOMETPUHU B HaYaJle €ro U3y4eHus 3a1ad,
peliaeMblX Ha ypOBHE WHTYWTHUBHOTO TMO3HAHUS, W OMNpeAeIEHHBIM O0pa3oM OpraHM30BaHHAs padoTa HaJl HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHUE WHTYUTUBHBIX
MIPOLIECCOB, MOTUBUPYET K NAIBHEUILIEMY U3YUCHUIO IIPEAMETA.

[Ipennourenue OTAAETCS HATJISTHO-KOHCTPYKTUBHOMY METO1y 00yU€HHUSI, TO €CTh TEOPETUUECKUE 3HAHUS UMEIOT B CBOEH
OCHOBE UYBCTBEHHOCTb MPEAMETHO-TIPAKTUYECKON JICITEIbHOCTH. Pa3BUTHE MTPOCTPAHCTBEHHBIX MPEICTABICHUN Y YUaIIUXCS
B KypC€ CTEpEOMETPHH MPOBOAUTCS 3a CUET PEIICHUs 3a/Jady Ha CO3/IaHHE MPOCTPAHCTBEHHBIX OOpa30B M 3ajad Ha
OTiepUpOBaHUE MPOCTPAHCTBEHHBIMH 0Opazamu. Co3naHne oOpa3a MPOBOIUTCS C OMOPOM Ha HATJSAHOCTD, @ ONIEPUPOBAHUE
00pa3oM — B YCIIOBUSIX OTBIICUEHUS OT HATJISITHOCTH, MBICJICHHOTO U3MEHEHUS €r0 UCXOTHOTO COJIeP KaHUSI.

OcHoOBHBIE coziepKaTenbHble TMHUU Kypca «I'eomeTrpum» B 10—11 knaccax: «MHororpanHukm», «lIpsiMbie ¥ IIIOCKOCTH
B IPOCTpaHCTBE», «Tena BpameHus», «BEeKTOpbl U KOOPAWHATHI B MPOCTPAaHCTBE». DOPMHUPOBAHUE JIOTUUECKUX YMEHUM
pacnpenenseTcs He TOJIBKO M0 COIePKATEIbHBIM JIMHUSM, HO U 110 T0J1aM 00y4YeHHUS Ha YPOBHE CPEAHETO 00111eT0 00pa3oBaHusl.

Conepxanue o0O0Opa3oBaHUsA, COOTBETCTBYIONIEE MPEIMETHBIM pE3yJlbTaTaM OCBOCHHS pabouell MporpaMMel,
pacnpenenéHHbIM M0 ToJaM 00y4YeHusl, CTPYKTYPHUPOBAHO TAKUM 00pa3oM, 4TOObI OBIIAJICHUE T€OMETPUUECKUMU MOHATUSIMU
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M HaBBIKAMHU OCYILECTBIISIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, ¢ COOIO/ICHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI
HOBBIC 3HAHUS BKIIIOYAIMCH B OOIIYIO0 CUCTEMY T€OMETPUUYECKHUX MPEICTABICHUN O0YJArOIINXCS, PACIIAPSS U yriayOmss eg,
00pa3ysi IPOYHbIE MHOKECTBEHHBIE CBS3HU.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usydyenue reomerpun otBoauTcs 2 yaca B Henento B 10 kimacce u 1 vac B Henento B 11 kimacce, Bcero 3a JBa roja
oOyuenus - 102 yueOHbIX yaca.
COJIEPKXAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS CTepeoMeTpuu. Touka, mpsmMas, MIOCKOCTh, MPOCTPaHCTBO. lloHsATHE 00 aKCHOMAaTHYECKOM
IIOCTPOCHUU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3auMHOe pacronoxkeHne NpsAMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, MapaUIEIbHbIC U CKPEIIUBAIOIIUECS TPSMBIE.
[TapamienbHOCTh MPSMBIX M IJIOCKOCTEW B MPOCTPAHCTBE: MAPAJUICIBbHBIE MPSIMBIE B MPOCTPAHCTBE; MAPAIIIEIBHOCTh TPEX
NPAMBIX; MAPAUICTBHOCTh MPSIMOM M IUIOCKOCTH. YTJIbl C COHANpPaBICHHBIMUA CTOPOHAMHU; YTrOJl MEXAY MPSMBbIMU B
npocTpancTie. [lapamnenbHOCTh IIOCKOCTEN: apalieNIbHbIE INIOCKOCTH; CBOMCTBA MapaJUICNIbHBIX INTOCKOCTEN. [IpocTenmme
MIPOCTPAHCTBEHHBIE (UTYPHI HA TIOCKOCTH: TETPadp, KyO, mapasuiesenurie]; MOCTPOSHUE CEUCHHM.

[TepneHAUKYISAPHOCTD MPSIMOM Y IUIOCKOCTH: MEPIEHIUKYJISIPHBIE TIPSAMBIE B MMPOCTPAHCTBE, MPSIMBIE MAPATIICTBHBIE U
NEPNEHAUKYIJISIPHBIE K IUIOCKOCTH, MPU3HAK MEPHEHIUKYJISIPHOCTH MNOPsIMOM U IUIOCKOCTH, TEOpeMa O MpsIMOH
MEPIEHAUKYIJISIPHON MUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJl MEXKY NPSMOU U INIOCKOCTBIO; ABYIPAHHBIA YTOJI, JIMHECUHBIN
yroJl ABYrpaHHoOro yria. [lepneHauKynsip U HaKJIOHHBIC: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSMOU 10
MJIOCKOCTH, TPOCKIUS (UTYPHI Ha TUIOCKOCTh. [lepmeHANKyISIpHOCTh TUIOCKOCTEH: MpPHU3HAK MEPHEHANKYISPHOCTH JIBYX
IJI0CKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.



MHororpaHHuKHu

IToHATHE MHOTOTPaHHUKA, OCHOBHBIE 2JIEMEHTBHI MHOTOTPAHHUKA, BBIITYKJIBIE U HEBBITYKJIBIE MHOTOITPAHHUKH; Pa3BEPTKA
MHoOrorpaHHuka. [Ipusma: N-yroapHas mpu3ma; rpaHd U OCHOBAHHSI IPU3MBL; psIMasi K HAKJIOHHAsS MMPU3MbI; O0KOBAas M TIOJTHAs
NOBEPXHOCTh Ipu3Mbl. [lapamnenenuren, npsSMOYroJIbHBIM Napajlesienunes W ero cpoWcrBa. [Iupammpma: N-yrompHas
nUpaMua, FpaHd U OCHOBAHKE MUPaMU/Ibl; OOKOBAs U MOJIHAS IOBEPXHOCTH MMPAMHU/Ibl; IPAaBUIIbHAS U YCEUEHHAS TUpaMUIa.
DneMeHThI IPU3MBI U IMpaMuibl. [IpaBuiIbHbIE MHOTOTPAHHUKY: ITOHATUE IPABUIIBHOTO MHOTOTPaHHUKA; IPABWIIbHAS ITPU3MA
Y IpaBWIbHAS MUPAMHUJIA; TPaBUIIbHAS TPEYTOJIbHAS NUPaMUAa U IPaBUIBHBIA TeTpadip; Ky0. [IpeacraBienue o mpaBUiIbHBIX
MHOTOTPAaHHHMKAX: OKTA3IP, HOJAEKa’Ap U ukocadap. CedeHus Npu3Mbl U MUPAMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, IHPSAMOM, IUIOCKOCTH. OJIEMEHTBl CUMMETPUHU B
[IApaMUIax, NapajuielIeuIeaax, NPaBUIbHBIX MHOTOTPAHHHUKAX.

Bbluucienue 31€MEeHTOB MHOTIOIPAHHHMKOB: pEOpa, auaroHanu, yriel. [lmomans OOKOBOM MOBEPXHOCTH M MOJHOU
MOBEPXHOCTHU NPSIMOM MPHU3MBI, TUIOLIa1b OCHOBAHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPpAMOM pu3Msbl. [lnomans 60koBoi
MOBEPXHOCTU M MOBEPXHOCTU MPABWIBHON MHUpPAMU[bI, TEOpEMA O IJIOMAau yced€HHOW nupamuiabl. [lonstrue 06 oObéMe.
OO0BEM uUpaMuIbl, TPU3MBIL.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLICHUS MEXKIY IJIOLIAASIMUA TOBEPXHOCTEN, 00BEMaMU MOJAOOHBIX TEJ.

11 KITACC

TeJsia BpaleHus

[unuaapuyeckass MOBEPXHOCTh, 00pazyrolue MUIMHAPUYECKON MOBEPXHOCTH, OCh HHWJIMHAPUYECKON MOBEPXHOCTH.
[Humusap: ocHOBaHUS U OOKOBAsi TOBEPXHOCTH, 00PA3yIOIIas U OCh; IUIONIA (b OOKOBOW U MOJTHOW MTOBEPXHOCTH.

Konnueckast moBepxHOCTh, 00pa3yroIIre KOHMIECKOW MOBEPXHOCTH, OCh M BEPIIIMHA KOHUYECKOU MoBepXHOCTH. KoHycC:
OCHOBAHHUE W BEpIIHMHA, 00pa3yrolias U OCh; TJIOIIa b OOKOBOM U MOJHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue u
BBICOTA; OCHOBAaHMS U OOKOBasi IOBEPXHOCTb.



Cdepa u map: ueHtp, paauyc, AMaMeTp; IIoa b MOBEPXHOCTH cdephl. B3auMHoe pacnonoxenue chepsl U INIOCKOCTH;
KacaTrebHasl INIOCKOCTh K cepe; MIomaasb cepsl.

N300pakeHue Tel BpalleHHs Ha MIIOCKOCTU. Pa3BEpTKa LMIIMH]Ipa U KOHYCA.

KomOuHanuu ten BpaileHHs ¥ MHOTOIPAaHHMKOB. MHOTOIpaHHMK, OMHUCaHHBIM okoJio cdephl; chepa, BIHCaHHAS B
MHOTOTPAaHHUK, WM TEJIO BPAICHHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME MPSMOYTOJILHOTO MapalijiesieuIeia 1
cnenctBus u3 He€. O0bEM HMIMHIpPA, KOHyca. OOBEM 1apa u IIomaab chepsl.

[TonoOHbIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKY IJIOIIAIIMU MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TEN.

Ceuenust nwimHApa (MapamieIbHO W NEPIEHIUKYJISIPHO OCH), CEYEHHs KOHyca (MapajijieIbHOE OCHOBAHHUIO U
IPOXOJAIIEE YEPEe3 BEPIIMHY), CEUSHHUSI 1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockoct M B mpocTpaHcTBe. CIOKEHHE U BBIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YMCIIO.
Pa3znoxenue BekTopa 1Mo TpEM HEKOMIUIAaHApHBIM BekTopaM. [IpaBuno mapamnenenunena. PemieHue 3agad, CBSI3aHHBIX C
IIPUMEHECHUEM MPABUJI IEUCTBUM ¢ BeKTOpamu. [IpssMoyrospHas cucreMa KOOpAMHAT B pOocTpaHcTBe. KoopauHarel BEKTOpA.
[Ipocreiimue 3amaun B KOOpAMHATaX. YToJ MEXIy BekTopamu. CKalsipHOE MPOU3BEACHUE BEKTOPOB. BhIunciieHHE YIIIOB
MEXIy MPSAMBIMU U TUIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO/] PU PEIIEHUH T€OMETPUUYECKHUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pe3yabTaThl OCBOSHUS MPOTpaMMBbI yaeOHOTO npeameTa «MaremMaThkay XapakTepu3yloTCs:

I'paknanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOM MO3UIMK OOYYaIOIIEeTroCss KaK aKTUBHOTO M OTBETCTBEHHOI'O YJ€HA POCCHUUCKOTO
oO11iecTBa, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SBICHUU, MPOIEAYP



rpaXJIaHCKOro oOImecTBa (BBIOOPHI, OMPOCHI M IIP.), YMEHHEM B3aUMOJIEHCTBOBaTh C COIMAJIBLHBIMA HHCTUTYTaMU B
COOTBETCTBHUH C X (YHKIIMSIMHU ¥ HA3HAYCHUEM.

IMaTpuoTn4yeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUNUCKON TPa)KTaHCKON HAECHTUYHOCTH, YBOKECHHUS K IPOILIOMY M HACTOSIIEMY POCCHUCKOM
MAaT€MAaTHKH, [ICHHOCTHBIM OTHOIIIEHUEM K JOCTHUKECHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMATUYECKOM IIKOJIbI,
K MCII0JIb30BAHMIO ITUX JOCTIKCHUH B IPYTUX HAayKaxX, TEXHOJIOTHAX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUEM JyXOBHBIX [IEHHOCTEH POCCUUCKOTO Hapo/a; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO
MOBEJICHUS, CBA3aHHOTO C MIPAKTUYECKUM ITPUMEHEHUEM JTIOCTHKECHUN HAYKH U AEATEIbHOCTBIO YUEHOT0; OCO3HAHUEM JINYHOTO
BKJIaJia B TIOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO.

JcTeTHYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOLIEHHEM K MHpPY, BKJIIOUYas ACTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pEIICHUH, PACCYXKICHUI; BOCIPUMMUYHNBOCTBIO K MATEMATUUYECKUM aCTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdusnyeckoe BOCIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS MPUMCHITh MaTeMaTHUYCCKUE 3HAHUS B MHTEpEcax 3JI0pOBOTO M Oe30macHOro oOpasza
KU3HU, OTBETCTBEHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO (3J0pOBOE MUTAHUE, COATTAaHCUPOBAHHBINA PEXXUM 3aHITHI U OTIbIXA,
peryispHas (uznueckas aKTUBHOCTB); (PU3UYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSIX CIOPTHUBHO-030POBUTEILHOMN
JIEATEIILHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYIOJIIOOUS; MHTEPECOM K pa3nyHbIM cdepam npodeccrHoHaTbLHOMN
NEATEeIbHOCTH, CBS3aHHBIM C MAaTeMaTUKOM W €€ MPHUJIOKEHUSIMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BLIOOp Oyayiei
npodeccu U peaau3oBBIBaTh COOCTBEHHBIE JKU3HEHHBIC IUIaHBI, TOTOBHOCTBIO W CIIOCOOHOCTBHIO K MAaTeMaTHYECKOMY
o0pa3oBaHUI0 M CamMOOOpPa30BAaHUIO HA MPOTSHDKCHUHM BCEH J>KU3HU; TOTOBHOCTHIO K AKTMBHOMY YYAaCTHIO B PEIICHHUH
MPAKTUYECKUX 3a/1a4 MAaTEMATHUECKON HAMPaBJICHHOCTH.

JK0JI0rHYecKoe BOCIIUTaHHE:



C(OPMHPOBAHHOCTHIO JKOJIOTMUYECKOW KYJIBTYpPbI, TOHUMAHUEM BIHMSHHS COIUAIBFHO-KOHOMHUYECKHUX IPOIIECCOB Ha
COCTOSTHHE TIPUPOIHON M COIMATIBHOM CpeNbl, 0CO3HAHHEM TTI00AFHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIeM; OpUeHTauen
Ha IPUMEHEHHE MAaTeMAaTUICCKUX 3HAHUH JUTSl PEIICHUS 3a/1a4 B 00JIACTH OKPYIKAIOIIeH CPe/Ibl, IUTAHUPOBAHUS TIOCTYITKOB U
OLIEHKU MX BO3MOXHBIX MOCIIEICTBUI I OKPY>KaIOLICH CPEIbI.

LleHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKU U OOIECTBEHHOM
NPAKTUKH, TOHUMAaHUEM MAaTEeMAaTHIECKON HAYKH KaK Cephbl 4eT0BEUSCKOM JIEITEILHOCTH, ITAIOB €€ Pa3BUTHS U 3HAYNMOCTH
JJIS. pa3BUTHUS [IMBUJIM3AIMU; OBJAJICHUEM SI3BIKOM MATEMAaTHKU W MAaTEMaTHYECKOW KyJIbTYpPOH KakK CpPEICTBOM IO3HAHUS
MUPa; TOTOBHOCTBIO OCYIIECTBIISITH MPOSKTHYIO U HCCIIEIOBATEIbCKYIO IS TEIbHOCTh HHANBHIYadIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIpOorpaMMbl ydueOHOTO TipeaMmera «MaremaTukay XapaKTepU3yHTCS
OBJIQJICHUEM YHUBEPCAIBHBIMU HO3ZHABAMENbHBIMU OCUCBUAMU, VHUBEPCAIbHLIMU KOMMYHUKAMUBHLIMU OetCmBUIMU,
VHUBEPCATILHLIMU Pe2YISIMUBHBIMU OeLlCMBUIMU.

1) Vhueepcanvhvie nosnasamenvhvie oeticmeus, obecneuusaom Gopmuposanue 6a3068blX KOSHUMUBHBIX NPOUECCO8
ooyuarouuxcs (0ceoeHue Memooo8 NO3HAHUSL OKPYICAIOULe20 MUPA,; NPUMEHeHUe T02UYeCKUX, UCCIe008amelbCKUX onepayull,
YyMeHull pabomams ¢ uHgopmayuet).

ba3oBble Jlornueckue aeiicTBUA:

e BBIABIITH M XapaKTEPHU30BATh CYIICCTBEHHBIC NPU3HAKA MATEMATHYECKUX OOBCKTOB, TIOHSITHM, OTHOIICHHA MEXTY
MOHATUSAMU;, (POPMYJIIMPOBATH OMpPENCICHUsI TMOHSATUN; YCTAaHABIMBATH CYIIECTBEHHBIN MPHU3HAK KiacCU(UKAIINH,
OCHOBAHHUS JIJI1 00OOIICHHS U CPAaBHECHHS, KpUTESPUH ITPOBOAMMOTO aHAJIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIBHBIC U OTPUIIATCILHBIC, CIMHUYHEIC,
YacTHBIE U 00IIHE; YCIOBHBIE;



BBISIBJISITH MAaTEMATUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOpEUMs B (paKkTax, JaHHBIX, HAOIIOACHUIX U
YTBEPKICHUSIX; IPEJIaraTh KPUTEPUH JJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIA;

JenaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX W HWHAYKTHBHBIX YMO3AKIIOYEHHUH,
YMO3aKJIIOUEHUI IO aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENIBHO J0Ka3aTebCTBA MAaTEMaTHUECKUX YTBEpXKIECHUM (MpsMble M OT HPOTHUBHOTO),
BBICTpauBaTh apryMEHTALUIO, IPUBOAUTH MPUMEPHI U KOHTPHPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYKICHUS U
BBIBOJIbBL;

BBIOMpATh CNOCO0 pemeHus: yueOHOM 3anaun (CpaBHUBATh HECKOJIBKO BAapHAHTOB pELIEHUs, BbIOMpaTh Hauboisee
HNOAXOSIINNA ¢ YYETOM CaMOCTOSATENBHO BBIIEJICHHBIX KPUTEPHUEB).

Ba3oBrbIe ucciieqoBarejLbCcKue J1elCTBUA:

HCITOJIB30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKIUI HHCTPYMEHT TTO3HAHUS, (hOPMYIUPOBATH BOIPOCHI, (DUKCUPYIOIINE
MPOTHBOPEYHE, MPOOJIEMy, YCTaHABIMBATh UCKOMOE WM JTaHHOE, (DOPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATH CBOIO
MO3UIINIO0, MHCHHE,

IPOBOJUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, HCCIIEIOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEU
MaTEMaTU4YECKOro OOBEKTa, SIBJICHUS, MPOIIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXAYy OOBEKTaMH, SIBIICHUSIMH,
mpoleccamu;

CaMOCTOSITeNIbHO  (hopMynHpoBaTh OOOOIIEHUS U BBIBOJABI 1O pe3yJibTaTaM MPOBEAEHHOTO HAOIOICHMUS,
UCCJICIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH MOJMYUYCHHBIX PE3YIhTaTOB, BBIBOJIOB U O00OIIICHNUI;

MIPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE IPOIIECCA, & TAKKE BBIIIBUTATh MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHUSIX.

Pabora ¢ undopmaunmeii:

BBISIBJISITH A€UIIMTHI HHPOPMAITUH, JaHHBIX, HEOOXOUMBIX ISl OTBETA Ha BOIIPOC U JJISI PEIICHUS 3a/1auu;
BBIOMpPATh HMH(POPMAIIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIOB, AaHAJIM3UPOBATh, CHCTEMAaTH3UPOBATh U
MHTEPIPETUPOBATH HHOOPMAITUIO PA3TUIHBIX BUIOB M (OPM MPEICTABICHHUS,

CTPYKTYPHUPOBATh MHPOPMALIUIO, IPEACTABIATh €€ B Pa3IMYHbIX (OpMax, HILTIOCTPUPOBATH IrpaduyeCcKu;
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OILICHUBATh HAAEKHOCTh HH(OPMAIIUU TIO CAMOCTOSITENBHO CHOPMYTUPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUGHBlE Oelicmeus, obecneyusaiom cQopmMuUposaHHOCmMy COYUATbHBIX HABLIKOG
00YyYaAOUUXCHL.
OO0wmenue:

BOCIIPUHUMATh U (POPMYIHUPOBATh CYXKJIEHHUS B COOTBETCTBUM C YCIOBUSIMHU M LEISIMU OOIIEHUS; SCHO, TOYHO,
IrPaMOTHO BBIPAKATh CBOIO TOYKY 3PEHHS B YCTHBIX M IMUCbMEHHBIX TEKCTaxX, AaBaTh MOSACHEHUS IO XOIy PEIICHUs
3a/1a4l, KOMMEHTUPOBATH MOJIyYEHHBIN pe3ybTarT;

B XOJ€ OOCYXXIEHUs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOJIEMbI, pEIIaeMOW 3a1auH,
BBICKAa3bIBATh WJICM, HAIICJICHHBIE HAa MOWCK PEIIEHUS;, COMOCTABIATH CBOU CYXKACHUS C CYXICHUSMH JPYTHUX
YYaCTHUKOB JIHajora, OOHApYXKMBATh pa3jM4Me W CXOJCTBO IO3WIMKM; B KOPpPEKTHOH QopMme G(HopMyIrpoBaTh
pa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABISATh PE3YJbTaThl PEIICHMS 33Jaud, HKCIIEPUMEHTA, MCCIIEOBAaHUs, POEKTA; CAMOCTOSATEIbHO BBIOMPATh
(opMat BBICTYIUIEHHSI C YUETOM 3a/1a4 MPE3EHTAUMU U OCOOEHHOCTEN ayJUTOpPHUH.

CoTpyaHuvecTBo:

MOHUMATh M MCIOJIB30BATh MPEUMYIIECTBA KOMAHAHOW U WHIAMBUIYATbHON paOOThI MIPU pelIeHUH y4eOHBIX 3aj1ay;
MIPUHUMAThH I1€JTb COBMECTHOW NIEATEILHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, pacTIpeeIITh BUIBI
paboT, 1OroBapuBaThCs, 00CYkKIAATh MPOIIECC U PE3YIbTAT pabOTHI; 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYMIOBHIX (hopMax paboThl (00CYyk AeHUS, 0OMEH MHEHUMN, «MO3TOBBIC IITYPMbI» U UHBIC); BHITIOJHATD
CBOIO YacTh pabOThl U KOOPJUHUPOBATH CBOU JICHCTBUSI C IPYTUMHU YJICHAMU KOMAH]IbI; OIEHUBATh Ka4Y€CTBO CBOETO
BKJIaJIa B OOIIMIA IPOIYKT MO KPUTEPHSIM, CPOPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHSI.

3) Vuueepcanvuvie pecynamugnsle Oelicmeus, 0becneuusarom Gopmupo8aHue CMulClo8blX YCMAHOBOK U HCUZHEHHBIX

HABBIKOG TUUHOCHIU.
Camoopranusamnus:
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e COCTaBIISITH IUJIaH, AJITOPUTM PEIICHUS 3aa4d, BHIOMPATH CIIOCOO PEIIeHUs] C YIETOM UMEIOIINXCSA PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM
uHopMarmm.

CaMOKOHTPOJIb:

e BIJIQJICTh HaBbIKAMU IIO3HABATENLHON pe(dIEeKCHH KaK OCO3HAHMSI COBEPIIAEMBIX JEUCTBUM W MBICTUTEIBHBIX
IPOLIECCOB, UX PE3YJbTATOB; BIAJETh CIIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJIS Ipollecca U pe3yibTaTa pelieHus
MaTeMaTUYECKON 3a4auH;

e TMPEABUACTH TPYJHOCTH, KOTOPHIE MOTYT BOZHUKHYTh TP PEILICHUH 33]]a4l, BHOCUTh KOPPEKTUBHI B I€SITEILHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, TJAHHBIX, HAWJIEHHBIX OIMHUOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHUMBATh COOTBETCTBUE pe3yjbTaTa L€ U YCIOBUSIM, OOBSICHATH NMPUYUHBI JOCTWKEHUS WM HEIOCTHKCHHS
PE3YNIbTATOB JIEATEIHOCTH, HAXOAUTH OIIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KUIACC

OnepupoBath MOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IprMeHATh aKCMOMBI CTEPEOMETPHU U CIIEICTBUS U3 HUX IPH PEIIEHUH F'€OMETPUYECKUX 3a1a4.

OneprpoBaTh NOHATUAMHU: NAPALIEIBHOCTD U MEPIEHIUKYIISIPHOCTD NPSIMBIX U INIOCKOCTEM.

KnaccuduimpoBaTs B3aMMHOE pacloioKEHUE MPSMBIX U TUIOCKOCTEN B TPOCTPAHCTRE.

OnepupoBarh MOHSATUSMU: TBYTPAHHBIN YTOJI, TPAaHU JABYTPAaHHOTO yriia, peOpo ABYTPAHHOTO yria; JUHEWHBIH Yol
JIBYI'PAHHOTO yTJja; rpajaycHas Mepa ABYTPAaHHOIO yrija.

OneprpoBaTh MOHATUSMH: MHOTOTPAHHUK, BBINYKJIBIM M HEBBITYKJIbI MHOTOTPAHHHUK, SJIEMEHTHI MHOTOTPAHHMKA,
MTPaBUJIBHBIM MHOTOIPAHHUK.

Pacrio3naBaTh OCHOBHBIE BU/IbI MHOTOTPAHHHUKOB (MMpaMuaa; Mpu3Ma, NpsSMOyrojbHbINA napajuienenunes, Kyo0).
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Knaccuduimpoarb MHOTOrpaHHUKH, BbIOMpas OCHOBaHUS i KiaccUu(PUKanuu (BBIMYKIBIE M HEBBITYKJIIbIC
MHOTOTPaHHHMKU; PAaBWJIbHBIE MHOTOIPAHHUKH; IPSIMBbIE U HAKJIIOHHBIC TTPU3MBI, TAPAJIICICTUTIC/IbI).

OnepupoBaTh MOHATUAMHU: CEKYILAs INIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBICHATH TPUHITUIIBI TIOCTPOCHUS CEYEHUM, UCTIONB3YSl METO/, CJICIOB.

CTpouTh ceueHrss MHOTOIPAHHUKOB METOJIOM CJIEJIOB, BHIMOJIHATE (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX
00BEMHBIX PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemats 3a7aun Ha HAXOXKJIEHHE T€OMETPUYECKUX BEIMYMH MO 00pa3liaM WM alropuTMaM, MPUMEHSST U3BECTHBIC
aQHAJIMTUYECKUE METObl MPU PEUICHUU CTAHJAPTHBIX MATEMATHUYECKUX 3a/1ad Ha BBIUYMCICHUE PACCTOSHUN MEXIY JBYMsI
TOYKAaMH, OT TOYKH JI0 IPSIMOM, OT TOYKH JI0 TIIOCKOCTH, MEXIY CKPEITUBAIOIIUMHUCS MPSIMBIMHU.

PemaTe 3amaum Ha HaxXOXJEHHUE TE€OMETPUYECKUX BEJIMYMH MO 00pas3laM WA alropuTMam, MPUMEHSS HU3BECTHBIC
aQHAJIUTUYECKUE METOJbl TIPU PEIICHUU CTAHAAPTHBIX MaTeMaTHYECKMX 3aJad Ha BBIUMCICHHE YIJIOB MEXKIY
CKPEIIHUBAIOIIUMUCS TPSIMBIMH, MEXIY TIPSIMON U IIIOCKOCTHIO, MEXKY MIIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boruucnars o0bEMBI U TUIONIAU TTOBEPXHOCTEH MHOTOTPAHHHMKOB (MpH3Ma, MUpaMujia) ¢ MpUMEHEeHUueM (opMmyl;
BBIYHMCIISITH COOTHOIIEHUS MEKY IJIOMIAISIMH MIOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSIMU: CUMMETPHUS B TPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHH; LIEHTP, OCh U IMIOCKOCTh
CUMMETPUU QUTYPBI.

N3Bnekath, mpeoOpa3oBbIBATh U UHTEPHPETUPOBATH MHPOPMAIIMIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PuUrypax,
MPEJCTABICHHYIO Ha YEPTEKAX U PUCYHKAX.

[IpumensaTy reomeTpuyeckne (PaxThl JJIs PEIICHUS CTEPEOMETPUUYCSCKHUX 3aJ]lad, MPEIOoJIaraloliuX HECKOJIbKO IIaroB
pEIIeHMs, €CJIA YCIIOBUS PUMEHEHHUS 3a1aHbl B SBHOU (popme.

[IpumMeHsTH MpocTeliliie MNPOrpaMMHBIE CPEICTBA W AJIEKTPOHHO-KOMMYHUKAIMOHHBIE CHUCTEMBI TPHU PEIICHUH
CTEPEOMETPUYECKUX 3a]1a4.

[IpuBOUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE M KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB
Tr€OMETPUH B UCKYCCTBE.
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[IpuMeHsTh NOTyYEHHbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATh peajbHbIC CUTYallUU U IPUMEHSITh U3yUEHHBIEC IOHATHUS
B IIpOLIECCe TIOUCKA PEIICHUS MaTeMaTHYEeCKH CPOPMYTUPOBAHHOM MPOOIEMBI, MOJCIUPOBATH PEATbHBIC CUTYallUN Ha S3bIKE
re€OMETPHHU, UCCIIEOBATh MOCTPOSCHHBIE MOJIEH C UCIIOJIb30BAHUEM I'€OMETPUUECKUX MOHATUN U TEOpeM, armapara ajireopsr;
pelaTh NPaKTUUECKUE 3a]1a4M, CBA3aHHbIE C HAXOKICHUEM I€OMETPUUECKHUX BEIHUUH.

11 KUIACC

OnepupoBarTh MOHATHAMU: LHUIUHAPUYECKAs MOBEPXHOCTb, 00pa3yrolIve MUIMHAPUYECKON MOBEPXHOCTH; IMIUHID;
KOHHMYECKast MIOBEPXHOCTh, 00pa3yIolie KOHUYECKON MOBEPXHOCTH, KOHYC; cpepruuecKkasi TOBEPXHOCTD.

Pacno3naBath Tena BpanieHus (HWIMHIP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccuduimpoBath B3auMHOE pacosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh NMOHSATUAMM: IIAPOBOM CETMEHT, OCHOBAHHME CErMEHTAa, BHICOTA CETMEHTA; IIapOBOM CJIOW, OCHOBaHUE
IapOBOTO CJI0SI, BBICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Beruncnars 00bEMBI U TIIONIAAN TOBEPXHOCTEH TEJ BpallleHUs], TEOMETPUUECKUX TeJ ¢ MPUMEHEHUEM (opMy.

OnepupoBarh MOHATUSIMU: MHOTOTPAHHHK, BIMCAHHBIA B chepy M ONMHUCAHHBIA OKOJO cdepbl; cepa, BOHcaHHAs B
MHOTOTPaHHHK WJIU TEJIO BPAILICHHUS.

BbIuuciaTs COOTHOIIEHUS MEXTY TIOMIAISIMU TTOBEPXHOCTEN U 00bEMaMU MOJOOHBIX TE.

N3obpaxkath u3ydaemblie GUTYpbl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrInosHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYpP: BUJT CBEPXY, COOKY, CHU3Y; CTPOUTH
CEUYEHUS TeJl BpaIllCHUS.

N3BnekaTs, HHTEPIPETUPOBATH U MPEOOPA30BLIBATh MH(DOPMAIHMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (DUTypax,
MIPEICTABIICHHYIO Ha YePTEKaX U PUCYHKAX.

OnepupoBaTh MOHSITHUEM BEKTOP B IPOCTPAHCTRE.
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BbINONMHATE 1€WCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHUSI BEKTOPOB U YMHOKEHUS BEKTOpPA Ha YUCIIO0, OOBSCHATh, KAKUMHU
CBOMCTBaMH OHH 00JIaaIOT.

[IprMeHATh MpaBUIIO NapajuIeIICIUIEAA.

OnepupoBaTh NOHATHAMU: IE€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPJMHATBl BEKTOPA, YroJl MEXAY BEKTOPAMHM, CKaJSIPHOE IIPOMU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIC
BEKTOPBHI.

HaxoguTe cymMMy BEKTOPOB M NMPOMU3BEAEHUE BEKTOpPA HA YUCIIO, YIOJI MEXAY BEKTOPAMH, CKAISIPHOE MPOU3BEIICHHUE,
pacKiIabpIBaTh BEKTOP MO ABYM HEKOJUTMHEAPHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPABHEHUEM B JIEKaPTOBOW CHCTEME KOOPIHHAT.

[IpumensiTh reomMerpuueckue (akThl A PELICHUs] CTEPEOMETPUUECKUX 3aJad, MPEANOoaraioluX HECKOIbKO HIaroB
pELIeHMs, €ClIM yCIIOBUS PUMEHEHHUS 331aHbl B ABHOU (popme.

Pemars npocreiimme reoMeTpUuYECKUE 3a/1a4 Ha IPUMEHEHNE BEKTOPHO-KOOPIUHATHOTO METOAA.

PemaTte 3aaun Ha 10Ka3aTE€IBCTBO MATEMATUYECKUX OTHOIICHUHM U HAXO0KIEHUE FT€OMETPUYECKHUX BEJIMYMH 110 00pa3nam
WJIM QJITOPUTMaM, IPUMEHSS U3BECTHBIE METOBI ITPU PEILIEHNN CTaHAAPTHBIX MATEMAaTUYECKUX 3a4a4.

[IpuMeHATh MpOCTENIINE MPOrPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBl IPH PEIICHUHU
CTEPEOMETPUYECKHX 3a]aY.

[IpuBoANTH MpPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HHU, PACIO3HABATH MPOSBICHHUE 3aKOHOB
Ir€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJyYEHHBIE 3HAHMS HA MMPAKTHUKE: aHAJU3UPOBATh PEAbHbIE CUTYallud U MPUMEHSTh U3YUEHHbIE IOHATHS
B IIpOLIECCe TIOUCKA PEIICHUS] MATEMaTHYeCKH CPOPMYITUPOBAHHOM MPOOIEMbl, MOJICTMPOBATh pealbHbIE CUTYAIlUU Ha SI3bIKE
r€OMETPHUH, UCCIIEI0BATh MOCTPOCHHBIE MOJIENU C UCIIOJIb30BAHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, anmnapara ajareopsl;
penaTh NPakTUYECKUE 3aJ]a4M, CBSI3aHHbBIE C HAX0XKJICHUEM Ire€OMETPUUECKUX BEJIMUKH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypchl
bubmuoreka [IOK
1 B 1
BEAICITHE B CTEPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
9 [Ipsimbie ¥ TIIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnmnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHquKyISIPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
4 10 1
VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
> MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: ceueHMsI, PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
p ' P A https://m.eds00.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM un¢poBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppauteris 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 OObemer Tex > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPAMHATHI B IIPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6mmoreka [IOK
crucTemMaTu3alus 3HaHUI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOT'PAMME
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Ne
n/n

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Tema ypoka

OCHOBHBIE TIOHATHS
CTEPCOMETPHUH: TOUKA,
npsiMasi, TNIOCKOCTb,
MPOCTPAHCTBO.
[IpaBuina
M300pakeHHs Ha
pPHUCYHKaX:
M300paxeHus
IUIOCKOCTEH,
napauIeTbHBIX
NpSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

ITonstus:
MepECEKArIINECS
IIOCKOCTH,
MepECEKAOIINECS
npsMasi ¥ II0CKOCTh
ITonsatus:
MepEeCEKarIINECs
IIOCKOCTH,

KoaundecTBO 4acoB

Bcero

KonTpo
JIbHbIE
padoThI

JarTa usyyenus

Jara uzydyenus

10a 106
IIpakTun ITo PakTHYec ITo murany PDakTHYECK
yecKHue IJIaHy KH /1
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmmoteka IIOK
https://m.edsoo.ru/aecc77cd

bubnunorexa LIOK
https://m.edsoo0.ru/2d8a9c99

but6mmoreka [IOK
https://m.edsoo.ru/db685e73
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MEepeCCKarommecsa
InpssMasd U IJI0CKOCTb

3HaKOMCTBO C
MHOTI'OrpaHHUKaMu,
n300pakeHue
MHOT'OI'paHHUKOB Ha
pUCYHKax, Ha
MTPOCKITMOHHBIX
yepTekax

bubnunoreka LIOK
https://m.edsoo.ru/a63959d

HauanpHubeie cBegeHUS
0 KyOe u mupamue,
X pa3BEPTKU U
moxenu. CeueHns
MHOTOT'PAaHHUKOB

bubnunoreka LIOK
https://m.edsoo.ru/b30dff38

HauanpHbeie cBegeHUS
0 Ky0Oe 1 mupamuse,
UX Pa3BEPTKU U
moaenu. CeueHUs
MHOTOI'PAaHHUKOB

bubmmoteka IIOK
https://m.edsoo.ru/3d8ffd32

ITousitue 06
AKCHOMAaTUYECKOM
MOCTPOCHHUH
CTEPCOMETPUH:
AKCHOMBI
CTEPEOMETPUH U
CJIICOCTBUA N3 HUX
[ToustHe 00

aKCMOMAaTUYECKOM
MMOCTPOCHUHU

but6mmoreka [IOK
https://m.edsoo0.ru/0Occ5c4fe

but6mmoreka [IOK
https://m.edso0.ru/239c8cb4
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CTEPEOMETPHUH:
aKCHOMBI
CTEepEOMETPUU U
CJIEJICTBUS U3 HUX

10

11

[Toustue 00
AKCHOMATUYECKOM
[IOCTPOCHHUH
CTEPEOMETPHH:
AKCHOMBI
CTEPEOMETPUH U
CJICOCTBUA N3 HUX

[TonstHe 00
AKCHOMATHYECKOM
IMOCTPOCHUHU
CTepEOMETPUU:
AKCHOMBI
CTEPEOMETPUH U
CIEICTBUS U3 HUX

Bzaumuoe
pacIoIOKEHNE
l'[pS[MI)IX B
MPOCTPAHCTBE:
MEePECEKAIOIINECH,
rapajuieyIbHbIE U
CKPEILLHBAOIINECS
MpsIMbIE

bubnunoreka LIOK
https://m.edso0.ru/65c6b106

bubnmorexa LIOK
https://m.edsoo.ru/258fc245

bubnunorexa LIOK
https://m.edsoo.ru/1a2520f6

12

[TapannensHOCTH
MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE:!

but6mmoreka [IOK
https://m.edso0.ru/93ad36b3
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napajuiesibHble
psiMbIE B
MIPOCTPAHCTBE;

MapajyuieNbHOCTh TPEX

MIPSMBIX
[TapannenpHOCTD
MPSIMBIX U TJIOCKOCTEH
13 B IIPOCTPAHCTBE: bubmorexa [IOK
poOCTP ' https://m.edsoo.ru/ee1d19b9
[TapannensHOCTH
MPSIMOM M TUIOCKOCTH
VeI ¢
14 COHaNpaBJIEHHBIMU bubmorexa [IOK
P https://m.edso0.ru/9f4071b9
CTOpOHAMU
Yron mexny
15 DAMLIMI B bubmmoteka IIOK
p https://m.edsoo.ru/fe733862
MIPOCTPAHCTBE
Yron Mmex
16 OAMLIMIL HBy bubnuoreka [{OK
P https://m.edso0.ru/2935a9a0
MIPOCTPAHCTBE
ITapamiensHOCTD
17 IUIOCKOCTEI: bubnmorexa LIOK
rapasuiesibHbIe https://m.edsoo.ru/2e18f255
IUIOCKOCTH
CBoiicTBa
18 napajjIeIbHBIX bubmorexa HOK
p . https://m.edso0.ru/e504d656
IUIOCKOCTEH
19 [Ipocreitmue bu6muoreka [JOK
MIPOCTPAHCTBEHHBIE https://m.edsoo.ru/4a28dc02
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¢buryps! Ha
IUIOCKOCTHU: TE€TPadIp,

KyO, mapasuienenumnes

20 [TocTpoenue ceueHmit bubmorexa LIOK
https://m.edsoo.ru/1d434dO0f
. bubnuorexa [JOK
21 Hoctpoerne ceternit https://m.edsoo.ru/ec26fe5d
KonrponsHas pabora
o teme "[Ipsmbie u
IUIOCKOCTH B
22 MIPOCTPAHCTBE. bubmorexa HOK
https://m.edsoo.ru/9a0a9%e56
[TapannensHOCTH
TPSIMBIX U
m1ocKocTei"
[lepnieH IUKYISIPHOCTD
IIPSIMOM U TUIOCKOCTH:
23 MIEPIECHIUKYIISPHBIE bubmmorexa LIOK
https://m.edsoo.ru/b19f6asd
IpsIMbIE B
MIPOCTPAHCTBE
IIpsimMble
24 NapajuleIbHbIE U bubmuoteka [IOK
[EPIEHAUKYISAPHBIE K https://m.edsoo.ru/0ac11c95
IJI0CKOCTH
IIpsimMble
o5 napajuleIbHbIE U bubmuorexa [IOK

NEePIEHIUKYIISPHBIE K
IUIOCKOCTH

https://m.edsoo.ru/ba545966
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IIpusnak

26 MEePIICHAUKYIAPHOCTH Bubmorexa HOK
P uﬂ yUp https://m.edsoo.ru/f85bfc46
MPSIMOM M TUIOCKOCTH
IIpusnak
27 MEPICHINKYIIPHOCTH Bubmorexa LIOK
P . P https://m.eds00.ru/79165d15
MPSIMOM M TJIOCKOCTH
Teopema o npsiMoi
28 MEPICHINKYIIPHON Bubmorexa HOK
PHEHIKYP https://m.edso0.ru/635¢5087
TTIOCKOCTH
Teopema o npsimMoi
29 MEePIICHINKYIISIPHOM Bubmnorexa HOK
PHEHAMIYILP https://m.edso0.ru/bd3745f8
IIOCKOCTH
Teopema o npsiMoi
30 MEePIICHIMKYIISIPHOM Bubmorexa LIOK
PHEHATIYHP https://m.edsoo.ru/7d18834b
TJTIOCKOCTH
[lepnenpukynsp u
HaKJIOHHBIC:
31 paccTossHUE OT TOUKHU bubmmoteka IIOK
JI0 TIIIOCKOCTH, https://m.edsoo.ru/33c477d3
paccTOsIHUE OT
MPSIMOM 10 MIIIOCKOCTH
[lepnenaukymnsp u
HaKJIOHHBIC:
39 pacCTostHUE OT TOYKHU bu6muoreka [JOK

110 IJIOCKOCTH,
paccTostHUE OT
MPSIMOM A0 MIIOCKOCTH

https://m.edsoo.ru/66fefadd
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[lepnenpukymsp u
HAKJIOHHBIE:
paccTosiHUuE OT TOUKH

bubnunorexa LIOK

33
JIO TNIOCKOCTH, https://m.edsoo.ru/a5b7b8e3
paccTostHUE OT
IPSAMOM A0 IJIOCKOCTH
[lepnienaukymnsip u
HAaKJIOHHBIE:
34 paccTosHue OT TOUKHU bubnnoreka [JOK
JIO TNIOCKOCTH, https://m.edsoo.ru/dbee22bc
paccTostHUE OT
MIPSAMOM 10 IIJIOCKOCTH
VYTIbl B IPOCTPAHCTBE:
35 o1 Me>1<p np;IMoﬁ u bubmorexa [IOK
yr 1P https://m.edsoo.ru/6b61b2b4
MIJIOCKOCTBIO
BYI'paHHBINA yTOI,
36 fm}{ngHﬁ (3;; bubmmoteka IIOK
yr https://m.edsoo.ru/5fa0b3ce
JBYTPAHHOI'O yria
BYI'paHHBINA yTOI,
37 fI/I}}I,;ISIHHﬁ 3:; bubmmoteka IIOK
7 https://m.edsoo.ru/c7c777ed
JBYTPAHHOTO yTiia
[lepnenauKyISIpHOCTH
38 IJIOCKOCTEH: MpU3HAK bubmuortexa [IOK
MEPIEHUKYISIPHOCTH https://m.edsoo.ru/ec3e2da3
JIBYX TIOCKOCTEN
39 [lepnieHIUKYISIPHOCTD bubmuortexa [IOK

IIJIOCKOCTEN: MPU3HAK

https://m.edsoo.ru/ed9e2a8e

24



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e

MEePHEHIUKYISIPHOCTH
JIBYX TIJIOCKOCTEH

[lepneHquKyISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK

bu6nmoreka [IOK

40
MEPIEHAUKYISIPHOCTH https://m.edsoo.ru/ba75dc57
JIBYX TIIOCKOCTEH
41 Teopema o Tpéx bubnmnoreka HOK
MEPIEHIUKYISIPAX https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx bubmmoreka [JOK
MEepPHEHIUKYISIpax https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx Bu6mmoteka [JOK
MEPIECHANKYISIPax https://m.eds00.ru/9f246736
KonTponbnas pabota
o TeMam
"[leprieH IUKYISIPHOCT
44 .- I;[MI)DJ: " y P bubnuoreka [{OK
PAMBIXH - https://m.eds00.ru/5b971ef3
mrockocten" u Yl
MEXIY IPSIMBIMU U
mI0cKoCTSIMU"
[TonsiTne
MHOTOTPaHHUKA,
OCHOBHBIC JIECMEHTBI
MHOTOTpaHHUKA,
45 LI KJ'II::IC " bubnuotexa [JOK
y https://m.edsoo.ru/2d24e873
HEBBIMYKIIbIE
MHOTOTPaHHUKU;
pa3BEpTKa
MHOTOTpaHHHUKA
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46

47

48

IIpusma: n-yronbHas
IIPU3Ma; TPaHu U
OCHOBAHUS IIPU3MBIL;
IpsiMasi U HaKJIOHHAsS
IIpU3MBbl; OOKOBas U
IIOJIHAs TIOBEPXHOCTh
IIPU3MBI

[Tapannenenunen,
MPSAMOYTOJIbHBIN
napajiesenumnen u
€ro CBOMCTBA
[Iupamupa: n-
YroJbHas MUpaMuU/a,
rpaHu U OCHOBaHUE
MUpPaMHJIbI; OOKOBAs U
MOJIHAs MOBEPXHOCTh
MUPAMUJIBL;
MpaBWIbHAA U
yCeu€HHas nupaMuIa

bubnunoreka LIOK
https://m.edsoo.ru/b4ad63ad

bubnuoreka [{OK
https://m.edsoo.ru/8a7be683

bubnmorexa LIOK
https://m.edsoo.ru/fblcd0a5

49

IIpaBunbHbIE
MHOT'OTPAHHUKH:
MTOHATHE TPABUIIBHOTO
MHOT'OTPaHHUKA;
MpaBUJIbHAS [IPU3MA U
IIpaBUJIbHAS
UpaMMIa;
IIpaBUJIbHAS
TpeyroybHas
UpaMuIa u

but6mmoreka [IOK
https://m.edso00.ru/074c8865
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IIPaBUJIbHBIN
TeTpa’ap; Kyo

50

IIpencrasnenue o
IMpaBUJIbHBIX
MHOTI'OrpaHHUKax:
OKTa’IIp, JOJAEKadAp U
UKOCa’Ip.

bubnunorexa LIOK
https://m.edsoo.ru/a0fdd5bf

51

52

53

Cummerpus B
MIPOCTPAHCTBE:
CUMMETPHS
OTHOCHTEIBHO TOUYKH,
MPSIMOH, TUTOCKOCTH.
OEeMEHTBI
CUMMETPHUH B
nUpamMuIax,
napajuiejenumnesaax,
MPaBUIILHBIX
MHOTOTpaHHUKAX

Brruncienue
3JIEMEHTOB
MHOTOTPaHHUKOB:
p€Opa, TuaroHanm,
YTJIBI

[Tnomane 60koBOM
MMOBEPXHOCTHU U
ITOJTHOW ITOBEPXHOCTH
MIPSIMOM TIPU3MBI,
IUIOIIAIh OCHOBAHUM,
TeopemMa 0 OOKOBO

bubnunoreka LIOK
https://m.edsoo.ru/b9e777d9

bubnmorexa LIOK
https://m.edsoo.ru/6cdbecef

bu6nmnorexa LIOK
https://m.edsoo.ru/37d84157
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IIOBEPXHOCTHU NPSIMOU
IIPU3MBI

ITnowans 0OKOBOMI
MOBEPXHOCTH U

MMOBEPXHOCTHU
54 IIpaBUJILHON Bu6mmotexa [JOK
MUPAMUJIBI, TEOPEMA O https://m.eds00.ru/5603e30b
omaau OOKOBOMH
MMOBEPXHOCTH
yCeuEHHOM MUpaMuIbl
KontponbHas pabora
55 o T?lzle P bubnunoreka LIOK
"™ " https://m.eds00.ru/a95f5c04
HOTOT'PaHHHUKHU
n bubnnorexa [IOK
% Housite 06 0bbEme https://m.eds00.ru/7ad0020b
. bubmuoreka [JOK
> OOnEm mupamu et https://m.eds00.ru/235171b3
N bubnuoreka [{OK
58 OOnEm mupamue! https://m.edsoo.ru/f47dfefd
N bubnuoreka [{OK
59 OOnEm mupamue! https://m.eds00.ru/79¢10312
. bubmuoreka [{OK
60 OOBEM mHpamHE! https://m.edsoo.ru/2faadc3f
. bubmuoreka [{OK
1
6 OOBEM mpH3MEI https://m.edso0.ru/79853608
62 OOBEM TTPU3MBI bubmorexa [JOK

https://m.edsoo.ru/1e053890
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63

64

O06BEM PU3MBI

KonTponbnas pabora
o Teme "OO0BEMBI
MHOTOT'PaHHUKOB"

bubnunorexa LIOK
https://m.edsoo.ru/482d3f51

bubnunorexa LIOK
https://m.edsoo.ru/28a6573c

65

66

[ToBTOpEHME,
00001IEeHHE
CHCTeMaTH3amus
3HaHui. [loctpoenue
CeueHHH B
MHOTOTI'PaHHHUKE

[ToBTOpEHME,
000011EHNE
CHCTeMaTH3aIus
3HaHUU. Beruncienue
PaCCTOSHUM: MEXKITY
JBYMsI TOUKaMH, OT
TOYKHU 1O MPSMOH, OT
TOYKH JIO INIOCKOCTH,
MEKTY
CKPEILLIMBAOIIMMUCS
MPSIMBIMU

bubnunoreka LIOK
https://m.edsoo.ru/098bedad

bubnmorexa LIOK
https://m.edsoo.ru/f7792ba9

67

68

Hrorosas
KOHTpOJIbHas paboTa

IToBTOpEHME,
00001IeHHE
CHCTEMAaTH3alHs
3HaHWH. Berancienne
YIJIOB: MEXIY

bubmuoreka [{OK
https://m.edsoo.ru/b9146bc0

bubnunorexa LIOK
https://m.edso0.ru/56765e8b
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CKPEUIUBAIOIINUMUCS
MPSIMBIMU, MEXKTY
pSAMON 1
IJI0CKOCTBIO,
JBYTPaHHbBIX YTJIOB,
YIJIOB MEXKITY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC

KoanuyecTBO 4acos

Jara uzydenus

JarTa nzydenus

JIeKTPOHHBbIE U(PPOBHIE

Ne 11a 116
Tema ypoka oOpa3oBaTe/ibHbIE
n/n Kourpoabsnsie IIpakruueckune Ilo Paxruyec Ilo DakTHyec
Bcero pecypcbl
padoThI padoThI IIaHy n1aHy
KM KH
Cdepa u map:
LIEHTp, paJInyC,
1 I/IaMpeTp' nn}(’) anb 1 bubnnorexa LIOK
A P, IWIOMmaA https://m.edsoo.ru/0341bc2b
MTOBEPXHOCTHU
chepsl
B3anmuoe
pacnosoxeHue
cdepsl 1
9 H(JI;OFC)KOCTH. 1 bubnuoteka [JOK
’ https://m.edsoo.ru/bed12a43
KacaTenbHast
IJIOCKOCTH K cdepe;
iomanb chepsl
N300pakenue
3 cdepsl, mapa Ha 1 bubnnorexka [JOK
IIJIOCKOCTH. https://m.edsoo.ru/bc15f7f2
Ceuenust mapa
Hummaapuyeckas
MMOBEPXHOCTb,
4 -, 1 bubnuorexa [JOK
pasyiom . https://m.edso0.ru/6054b8c1l
UIAHIPHYECKON
MOBEPXHOCTH, OCh
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LWIAHAPUYECKON
MOBEPXHOCTU

unusap:
OCHOBaHHMS U
OokoBas
MMOBEPXHOCTb,
oOpasyromas u oCh;
Iomaas OOKOBOU
M TIOJTHOM
MMOBEPXHOCTH

N3o6paxenune
HWIMH]IpA Ha
MJIOCKOCTH.
Pa3Béptka
UIMHIIPA.
CeueHus HWIMHIpA
(TIOCKOCTHIO,
MapajyieabHON UIn
NEPIEHUKYISIPHON
OCH IIUJIMH]IPA)

bubmuorexa [JOK
https://m.edsoo.ru/188f6216

bu6nmoreka [JOK
https://m.edsoo.ru/016e25eb

Konnueckas
MMOBEPXHOCTb,
oOpasyromue
KOHHUYECKOU
MMOBEPXHOCTHU, OCh
Y BEpUINHA
KOHUYECKOM
MMOBEPXHOCTHU

bu6mmorexa [IOK
https://m.edsoo.ru/c94ba09b
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10

Konyc: ocHoBanue
U BEpILIMHA,
oOpasyromas u oCh;
IIomaas OOKOBOU
Y MOJTHOMN
MMOBEPXHOCTHU

VY ceu€HHbIN KOHYC:
oOpa3ymomiue u
BBICOTA; OCHOBAHHSA
u OOKOBast
MMOBEPXHOCTh

N3obpaxenue
KOHyCa Ha
IIJIOCKOCTH.
Pa3BépTka KOHYCa.
CeueHnus KoHyca
(TII0CKOCTHIO,
MapajuIeIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOIAILIEH uepe3
BEPILNHY)

bubmuorexa [JOK
https://m.edso0.ru/897dd3b2

bu6mmoreka [IOK
https://m.edsoo.ru/1468bab3

bu6nmoreka [JOK
https://m.edsoo.ru/Obdelbe8

11

KomOunamus ten
BpaIeHus 1
MHOT'OTPaHHUKOB

bu6mmorexa [IOK
https://m.edsoo.ru/3cef10e5

12

MHororpasHuk,
OTNMCAaHHBIN OKOJIO
chepsr; chepa,
BIIMCaHHAas B

bubnmnoreka [JOK
https://m.eds00.ru/0b136158
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MHOT'OI'paHHUK UJIA
B TCJIO Bpalll€CHUA

ITonsTHEe 00
00béMe. OCHOBHBIE

bu6mmoreka [IOK

13 CBOWCTBa 00OBEMOB https://m.edso00.ru/26a03fb7
Tel
14 O0BEM UIHHIpA, bubnnoreka [HOK
KOHYyCa https://m.eds00.ru/5513d87b
15 O6béM mapa u bubnuorexa [JOK
IJI0IAb Chephl https://m.edsoo.ru/d189bde2
[Tomo6HBIC TENMa B
MIPOCTPAHCTBE.
CooTHomIeHHS
16 MEILY TIOMALAMI bu6mmoreka [IOK
. https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH,
o0béMaMu
MMOJOOHBIX T
KoHnTponbHas
17 paboTa o Temam bubnnorexka [JOK
"Tena Bpamenus" u https://m.edsoo.ru/4a33a8ab
"O0bembl TEM"
Bexkrtop Ha
18 IUIOCKOCTH U B bubmorexa HOK
https://m.edsoo.ru/5caefclb
MIPOCTPAHCTBE
CroxeHne u
19 — bu6mmorexa [IOK
https://m.edso0.ru/23f4f089
BEKTOPOB
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20

YMHOXEHUE
BEKTOpa Ha YUCJIO

bubmuoreka [JOK
https://m.edsoo.ru/dee379eb

21

Pasnoxenue
BEKTOpa I10 TPEM
HEKOMIUIAaHAPHBIM
BEKTOPaM.
[IpaBuio
napajuiesenumnena

bubmuorexa [JOK
https://m.edsoo.ru/a28fd74e

22

Pemenue 3amay,
CBSI3aHHBIX C
MIPUMEHEHUEM
MpaBWJI ICUCTBUIM C
BEKTOpaMH

bu6mmoreka [IOK
https://m.edsoo.ru/5a827900

23

Koopaunarao-
BEKTOPHBIN METOJT
IIPU pelIeHUn
F€OMETPUYECKUX
3a1a4

bu6mmoreka [IOK
https://m.edsoo.ru/d3alfe30

24

25

[IpssMmoyronbHas
cucremMa
KOOPJIMHAT B
IIPOCTPAHCTBE.
Koopaunatst
BEKTOpa.
IIpocreiimue
3a/1a4u B
KOOpAMHATax

Yron mexny
BEKTOPAMH.

bu6mmorexa [IOK
https://m.edsoo.ru/48db7058

bu6mmoreka [IOK
https://m.edsoo.ru/725effc4
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CkansipHoe
MIPOU3BEICHUE
BEKTOPOB

26

Brrunciienue yrios
MEK1Y IPSMBIMH 1
IIOCKOCTSIMU

bubmuorexa [JOK
https://m.edsoo.ru/8efbe78e

27

KonTposnbnas
pabota 1o Teme
"BekTopsl u
KOOP/MHATHI B
npocrpaHcrae”

bubmuorexa [JOK
https://m.edsoo.ru/77c22fc5

28

IToBTOpEHME,
o0o01IeHue u
cUCTEeMaTH3aIus
3HaHui. OCHOBHBIE
¢burypsl, QpaxTsl,
TEOpEMBI Kypca
MJIAHUMETPUU

bu6mmoreka [IOK
https://m.edsoo.ru/1780ba5d

29

30

[ToBTOpEHME,
000011IcHIE U
CHCTEMAaTHU3aIHs
3HaHui. OCHOBHEIC
burypsl, GaxTsl,
TEOpEeMBI Kypca
MJIAHUMETPUU
[ToBTOpEHME,
00001IeHHE 1
CHCTEMAaTH3alHs
3HaHUH. 3amaun

bu6mmorexa [IOK
https://m.edsoo.ru/078cd184

bu6mmoreka [IOK
https://m.edsoo.ru/7491efe0
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IJITAHUMETPUHU U
METOJIbI UX
pelieHus

31

32

33

34

[ToBTOpEHME,
000011IeH1E U
CHCTEMAaTHU3alH
3Ha”HuH. 3agaun
IJIAHUMETPUH U
METOJIBI UX
pelieHus

[ToBTOpEHME,
0000111eHUE U
CHCTEMAaTHU3aLH
3HaHui. OCHOBHBIE
burypsl, GaxTsl,
TEOpEeMBI Kypca
CTEpPEOMETPUU

Hrorosas
KOHTpPOJIbHAS
pabota

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTH3alHs
3HAaHUH

bubmuorexa [JOK
https://m.edsoo.ru/4dffda97

bu6mmoreka [IOK
https://m.edsoo.ru/74b2ad91

bu6nmoreka [JOK
https://m.edsoo.ru/ec24dfc2

bu6mmorexa [IOK
https://m.edsoo.ru/f465d10e

OBILIEE KOJIMYECTBO
YACOB 110
I[TPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

INPOI'PAMMUBI
10 KUIACC
Kox . .
IIpoBepsiemble nmpeMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMBbl CpeIHero 0o1iero
npoBepsiemMoro | SpasoBanus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
7.2 [IpuMeHsTh aKCMOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX MPH PELICHUN T€OMETPUUYECKUX 3a/1a4
7.3 OnepupoBaTh NOHATUSAMU: NapaIEIbHOCTh U MEPHEHAUKYISPHOCTD MPSMBIX U IUIOCKOCTEN
7.4 KrnaccugunupoBars B3aMMHOE pacioioKeHUE IPSIMbIX U IUIOCKOCTEHN B MPOCTPaHCTBE
25 OnepupoBaTh MOHATUSMU: JIBYTPaHHBIA yroJl, IpaHd JBYTPaHHOIO yrja, pedpo IABYTpaHHOIO yria, JIMHEHHBIH Yron
' JBYTPaHHOIO yIJja, IpagyCcHas Mepa JBYTpaHHOIO yria
- OnepupoBaTh MOHSITHSMH: MHOTOTPAaHHMK, BBINYKJIBIM M HEBBINYKJIBII MHOTOTPaHHHUK, 3JEMEHTHl MHOTOIPaHHMKA,
' MPaBUJIbHBIN MHOTOIpaHHUK
7.7 Pacnio3HaBaTh OCHOBHBIE BUIbl MHOT'OTPAaHHUKOB (MMpaMua, IpU3Ma, MPsIMOYTOJIbHBIN Mapalienenumne, Kyo)
28 KnaccudunupoBaTb MHOTOTpaHHUKHM, BBIOMpas OCHOBAaHUS Ui KiacCU(UKAUM (BBITYKJIbIE ¥ HEBBIIYKJIbIC

MHOTI'OT'paHHUKH, ITPABUJIBHBIC MHOT'OI'PAaHHUKH, IIPAMBIC U HAKIIOHHBIC ITPHU3MBEI, napanneﬂennnemﬂ)
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7.9

OHGpI/IpOBaTb MOHATHUAMU: CCKYIas IMIIOCKOCTh, CCHCHNEC MHOT'OI'PaAHHHUKOB

7.10 OOBSICHATH NPUHIIUIIBI TOCTPOEHUSI CEUEHUH MHOTOTPAHHUKOB, UCIIONIB3YSI METOJ] CIIE0B
11 Ctpoutb ceyeHus MHOTOTPAHHUKOB METOJIOM CJI€/IOB, BHIMOIHATH (BIHOCHBIE) TUIOCKHUE YEPTEHKHU U3 PUCYHKOB MIPOCTHIX
' 00BEMHBIX (UTYp: BHI CBEPXY, COOKY, CHU3Y
Pemate 3amaum Ha HaXOXKIEHHE T'€OMETPHYECKHMX BEIUYMH 1O 00pas3laM WM aIrOPUTMaM, NPUMEHSS W3BECTHBIC
7.12 AHATUTUYECKUE METOJIbI IIPU PEUICHUH CTaHJAPTHBIX MaTEMaTHUYECKHUX 3a]]a4 Ha BHIYMCIICHUE PACCTOSHUN MEXY IBYMS
TOYKaMH, OT TOYKHU JI0 MPSMOM, OT TOUKH 0 IJIOCKOCTH, MKy CKPEIIUBAIOITUMUCS MPSIMBIMU
Pemate 3amaum Ha HaXOXKIEHHE T'€OMETPHYECKUX BEIUYMH 1O 00pas3laM WM aIrOPUTMaM, NMPUMEHSS W3BECTHBIC
7.13 AHAIUTUYECKUE METOAbl MNpPH pPEIICHUH CTaHAApTHBIX MAaTeMaTUYeCKUX 3a/lad Ha BBIYHCICHUE YIJIOB MEXIY
CKPEILIUBAIOIIMMUCS TPSIMBIMH, MEXKTY MPSIMON U TJIOCKOCTHIO, MEXY TIJIOCKOCTSIMH, ABYTPAHHBIX YTIIOB
-14 Boruucnsate 00bEMBI W TUIONIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MPU3Ma, MUpaMHUAa) C MPUMEHEHHEM (opmyll,
' BBIUKCIISTH COOTHOIICHHUS MEXY TUIOIIAIIMU TOBEPXHOCTEH, 00bEMaMU MOI0OHBIX MHOTOTPAaHHUKOB
215 OnepupoBaTh MOHATUSAMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHH, LEHTP, OCh U IIOCKOCTb
' CUMMeETpUHU (HPUTYypsI
216 W3Bnekarp, mpeoOpa3oBbIBaTh U HWHTEPIPETHPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpaX,
' MIPEJICTABICHHYIO Ha YepTekKax U PUCYHKax
217 [TpumeHsTh TeomeTpuyeckue (akTbl ISl PELICHHs] CTEPEOMETPUYECKUX 3aad, MPeAroyiaraloliuX HECKOJIbKO IIaroB
' pelleHus1, eClii yCIOBHsI MPUMEHEHUS 3a/IaHbI B sIBHOU (hopme
218 [IpuMeHsTh mnpoCTEiIIMEe MNPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI MpPU PEIICHUU

CTEPEOMETPUIECKUX 3a/1a4
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[IpuBoanTE MpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE M KU3HHU, PaclO3HaBaTh IPOSBIECHUE 3aKOHOB

7.19
T€OMETPUH B UCKYCCTBE
[IpumMeHsTH MoNTydyeHHbIE 3HAHNUA Ha MPAKTHKE: aHAIM3UPOBAThH PEAJIbHBIC CUTYAlluH U IPUMEHATh U3yYCHHbIEC TOHATHUS B
290 Ipolecce MOUCKAa PEIICHHUS MaTeMaTH4ecKH cHOopMyIMpoBaHHOW MpPOOIEMBI, MOJICIUPOBATH PEANbHBIC CUTYallMd Ha
SI3BIKE TEOMETPHUH, UCCIIEI0BATh IOCTPOCHHBIE MOJIEITH C HCIIOJIb30BAaHHEM I'€OMETPUIECKHX MTOHITHI U TEOpeM, arrapara
anreOpsl, permarh NPaKTHYECKHE 3a/1a4H, CBS3aHHbBIE C HAX0XKJICHUEM IT'€OMETPUYECKUX BETUUNH
11 KIIACC
Kon . .
IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI 00pa30oBaTe/IbHOIi MPOrpaMMbl CpeiHero od1ero
MPOBePSIEMOr0
poBep o0pa3zoBaHus
pe3yJabTara
6 I'eomerpus
6.1 OmnepupoBaTh NOHATHAMH: IHJIMHAPHYECKAs MMOBEPXHOCTh, 00pa3yloIue MMIMHAPUIESCKON MOBEPXHOCTH, LWIMHD,
KOHHMUECKasi TOBEPXHOCTb, 00pa3yloIine KOHUYECKOH MOBEPXHOCTH, KOHYC, cheprueckasi IOBEPXHOCTb
6.2 PacniozHaBaTh Tena BpaieHus (LHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHS TNl BPALLICHUS
6.4 KnaccudumupoBars B3auMHOE pacmoiokeHHe cPephl U TUIOCKOCTH
65 OnepupoBaTh MOHATUSMH: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CETMEHTa, IApOBOW CIIOH, OCHOBaHHE
IIapOBOTO CJI0s1, BBICOTA ILIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Boruncnare 00bEMBI 1 TUIONIAAM TOBEPXHOCTEH TN BpallleHHsI, TEOMETPHUECKUX TEJl C IPUMEHEHHEM (HopMy
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OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIIMCAHHBIN B cepy W ONMUCAHHBIM OKOJO cdepsl, cepa, BIUcaHHAS B

o! MHOTOTPaHHHK WJIM TEJIO BPAILCHUS

6.8 BbIuuciaTe COOTHOIIEHHS MEXTy TIIOMIASIMH ITOBEPXHOCTEH M 00bEMaMU MOJOOHBIX TEJ

6.9 N3obpaxkaTs n3ydaeMsie (GUTYpPbI OT PYKU U C TPUMEHEHHEM MPOCTHIX YEePTEKHBIX HHCTPYMEHTOB

6.10 BbImonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA CBEPXY, COOKY, CHHU3Y;
' CTPOUTH CEUCHHUS TEJ BPALICHUS

611 HM3BiekaTh, HHTEPIPETUPOBATH U TPEOOPA3OBHIBATE MHPOPMAIMIO O MPOCTPAHCTBEHHBIX I'€OMETPHUUECKUX (HUTypax,
' NPECTAaBICHHYIO Ha YePTEkKaX U PUCYHKaAX

6.12 [IpumensaTh reomerpuyeckue (HaKThl A PEIICHHS CTEPEOMETPUYECKUX 3a]ad, MPeInoIaraloniXx HECKOJIBKO IIaroB
' peIIeH s, €CII YCIOBUS IPUMEHEHUS 33/1aHbI B SIBHOW (hopme

6.13 OrepupoBaTh MOHITHEM: BEKTOP B IIPOCTPAHCTBE

6.14 BEINONMHATE 1EHCTBHS CIIOKEHHSI BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOXECHHUS BEKTOPA HA YHCIIO, O0BSICHATH, KAKIMHA
' CBOMCTBaMM OHM 00JIa/1al0T

6.15 [IpumensTs npaBuiIo Napauieaenuneia Ipyu CI0KEHUN BEKTOPOB

OnepupoBaTh MOHATUSAMH: JIEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIh BEKTOpa, PABEHCTBO BEKTOPOB,
6.16 KOOPJMHATBI BEKTOPA, YTOJI MEXy BEKTOpaMH, CKaJIipHOE MPOU3BE/IEHIE BEKTOPOB, KOJUIMHEAPHBIE M KOMITJIaHAPHbIE
BEKTOPHI

6.17 HaxoauTte cymMmMy BEKTOPOB M NMpOU3BEJIEHHE BEKTOpA HA YHCIIO, YTOJl MEKAY BEKTOPaMHU, CKaJIipHOE MPOU3BECHHUE,
' pacKJIabIBaTh BEKTOP MO ABYM HEKOJUTMHEAPHBIM BEKTOpaM

6.18 3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKApTOBOM CHUCTEME KOOPAUHAT

6.19 Pemrate npocreiiye reoMeTpuyecKre 3aJaud Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a
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PemnraTs 3aa4u Ha J0Ka3aTCJIbCTBO MATEMATHYCCKUX OTHOIIICHUH H HaXO0XACHUEC T'COMETPUUYCCKUX BCIWYHUH II0

020 oOpa3Lam Wiy alropuTMam, IpUMEHs U3BECTHBIE METO/IbI IIPU PELIEHUH CTaHAAPTHBIX MAaTEMATUYECKUX 3a/1a4
6.21 [IpumensaTs mpocTeine NporpaMMHbBIE CPEACTBA M AJIEKTPOHHO-KOMMYHMKAIIMOHHBIE CHCTEMBI IIPH PELIEHUU
. CTEPEOMETPUYECKUX 3a/1a4
6.22 [IpuBoanTE MpuUMEpPbl MaTEMaTUUECKUX 3aKOHOMEPHOCTEW B MPHUPOAE U JKU3HM, paclo3HaBaTh NPOSBICHUE 3aKOHOB
' FE€OMETPUH B UCKYCCTBE
[TpyMeHATH MOJIydYEeHHBIE 3HAHUS HA IIPAKTUKE: aHAJTM3UPOBATh PEAJIbHBIE CUTYAllMU U IPUMEHSATh U3YYCHHbIE IIOHATHUS
6.93 B IIpOIIeCcCe MONCKA PEIICHHsI MaTeMaTHuYecKu chopMyIMpOBaHHON MPOOIEMbI, MOICTHPOBATh PeabHbIC CUTYAlluH Ha

SA3BIKC T'COMCTPHUH, HCCICAOBATH ITOCTPOCHHBLIC MOACIIM C HCIIOJIB30BAHHCM I'COMCTPUYCCKHUX MOHATHHA W TCOPEM,

arrapara anre6p1)1, pelaThb MPAKTUYCCKUC 3a1a4U, CBA3aHHBIC C HAXOXKIACHUECM I'COMCTPUYCCKUX BCIIMYUH

HNPOBEPAEMBIE DJIEMEHTDBI COAEP KAHUSA

10 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
7 I'eomeTpus
21 OcHOBHbIE TIOHATHUS CcTepeoMeTpuu. Touka, MpsiMasi, IIOCKOCTb, MpOoCTpaHcTBO. lloHATHE 00 akCMOMaTHYECKOM IOCTPOCHHUU

CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUU U CIICACTBUA U3 HUX
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7.2

7.3

7.4

7.5

B3anMHOe pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECS, IapaJUICIbHbIE U CKPEIIMBAIOLIMECS IPsIMBIE.
[TapanmienbHOCTh NPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE: MapAJUICIbHBIE IPSMBIE B IIPOCTPAHCTBE, NapauIeIbHOCTh TPEX MPSIMBIX,
MapaJUICTIbHOCTh MPSMOM M IUIOCKOCTU. YIUIBI C COHAIIPaBICHHBIMM CTOPOHAMH, YIOJ MEXAY IMpPSIMBIMM B IIPOCTPAHCTBE.
[TapamienbHOCTh TUIOCKOCTEN: MapajulebHbIe IIJIOCKOCTH, CBOMCTBA MapajlIelbHbIX INIOCKOCTEN. [IpocTelimue npocTpaHCTBEHHBIE

(GurypsI Ha IIIOCKOCTH: TETPadp, KyO, mapauiesenuIe]], IOCTPOSHHE CeUeHHH

[lepneHIUKYNAPHOCTh MPSAMOM M IUIOCKOCTU: IEPIEHIUKYISAPHBIE IIpsAMBIE B IPOCTPAHCTBE, IPsIMBIE IAapaJlICIIbHBIE U
MEPIEHIUKYISIPHBIE K IUIOCKOCTH, NPU3HAK NEPIEHAUKYIIIPHOCTH MPSAMOM U IJIOCKOCTH, TEOPEMA O IPSIMOW NMEPIIEHIUKYIISIPHON
IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJ MEXKIY NMPSMOM M IUIOCKOCTBIO, IBYTPAaHHBIN YroJl, JMHEWHBIN yroj ABYTPAHHOIO YIJIA.
[eprieHAUKYIISAp M HAKJIOHHBIE: PACCTOSHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOH /10 TUIOCKOCTH, MPOeKIus (pUrypsl Ha
IUIOCKOCTh.  llepneHauKynspHOCT IIOCKOCTEH: NpHU3HAK MEPHEeHIUKYIApHOCTH JByX Iulockoctedl. Teopema o Tpéx
MEPIEHIUKYISIPAX

[loHsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOIDAaHHMKA, BBIIIYKJIBIE W HEBBINYKJIBIE MHOTOTPAHHUKH, pPa3BEPTKA
MHoOrorpaHiuka. [Ipuzma: N-yronpHas nmpusma, rpaHd U OCHOBaHMS MPU3MBI, MpsiMas U HaKJIOHHAs MPU3MBbl, OOKOBas U IOJIHAs
MIOBEPXHOCTh Mpu3Mel. [lapamnenenunen, npsAMOyroiabHbIN NapajieNnenunea U ero cpoicrsa. Ilupamuaa: N-yronpHas nupamuia,
IpaHd U OCHOBaHME NHUpPaMHJIbl, OOKOBasi M IMOJHAs MOBEPXHOCTh NMUPAMUBI, NMPaBUIbHAS M yCeUEHHAs MHpaMHIA. DJIEMEHTHI
pu3Mbl U MpaMubl. [IpaBrIIbHBIE MHOTOTPAaHHUKU: TIOHSATHE NPABUJIBHOIO MHOTOI'PAHHMKA, IIPABWIbHAS NPU3Ma U MPaBUJIbHAS
NUpaMyUia, paBUIIbHAs TPEYToJibHAs MUpaMuja U MPaBUWIbHBINA TeTpadp, kKyO. [IpencraBnenue o mpaBUIbHBIX MHOTOTPaHHUKAX:

OKTasp, JOJeKadIp U ukocarapyrue CedeHuss IpU3Mbl U TUPAMUIbI

CI/IMMeTpI/ISI B MPOCTpPaHCTBE: CHUMMETPUA OTHOCHUTCIBHO TOYKH, HpHMOfI, TIOCKOCTH. DJIEMEHTBHI CUMMCTPUU B INHUpaMUIax,

napajiiejcnuieaax, mpaBUJIbHbIX MHOT'OI'paHHUKAX
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Brruncnenue 31eMEeHTOB MHOTOTPAHHHUKOB: pEOpa, AuaroHanu, yriel. [lnomans OOKOBOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTH
7.6 MPsIMOW MPU3MBI, IUIONIAb OCHOBAHMIA, TeopeMa O OOKOBOW MOBEPXHOCTH HpSAMOM mpu3Msbl. [Lnomaas 60KOBOW MOBEPXHOCTU U
MOBEPXHOCTH MIPABUIILHON MUPAaMUJIbI, TEOpEMa O IJIoIau yceu€HHou nupaMubl. [lonstue 06 00béme. OOBEM MHpaMUIBL, TPHU3MBI
1.7 [Tono6uble Tena B mpocTpancTBe. COOTHOLIECHUS MEXKY IJIOMIAASIMU TOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TeJ
11 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
6 I'eomerpus
6.1 Hunuaapuyeckas MOBEPXHOCTh, 00pa3yroLIie HUIMHIPUUECKON MOBEPXHOCTH, OCh LMIMHAPUYECKON MOBEpXHOCTH. Llumuuap:
' OCHOBaHHUA U OOKOBast MOBEPXHOCTh, 00pa3yoIas U OCh, IUIOIIAAb OOKOBOM U MOIHOM MOBEPXHOCTH
Konnueckas noBepXHOCTh, 00pa3yrolne KOHMYECKON MOBEPXHOCTH, OCh M BepIIMHA KOHUYEeCKol moBepXHocTU. KoHycC: 0ocHOBaHuE
6.2 U BeplinHa, oOpa3ylomias U OCb, IUIOMAAb OOKOBOW M MOJHOM IMOBEPXHOCTH. YCEUYEHHBIM KOHYC: 00pa3ylollue U BBICOTA,
OCHOBaHUs U OOKOBasi IOBEPXHOCTh
6.3 Cdepa u map: neHrp, paamyc, IuaMmeTp, IUIOIIAab MOBEPXHOCTH cdepbl. B3anmmHoe pacrnonoxeHue cdepbl M IMIOCKOCTH,
' KacaTesbHasl JI0CKOCTh K cdepe, Iiomab chepbl
6.4 N3o06paxenue Ten BpallleHus Ha IUIOCKOCTH. Pa3BépTka nunuHapa U KoHyca
6.5 Kom6unanuu ten BpaiieHus 1 MHOTOIPaHHUKOB. MHOTOIpaHHUK, OIMCAaHHBIN 0K0JI0 cdepsl, chepa, BMcaHHAs B MHOTOTPAHHUK,
WM TE€JIO BpallleHus
6.6 [Tonsitne 06 06bEMe. OCHOBHBIE CBOMCTBAa 00bEMOB Tell. Teopema 00 00bEME MPSIMOYTOIHHOTO TapaJIICIICTIUIIeIa U CICACTBHUS U3
' He€. O0bEM nunuHApa, konyca. O0BEM mapa u miomaab chepsl
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6.7 [TonoGubIe Tena B mpocTpaHcTBe. COOTHOIICHUS! MEX/TY ILIOLIAIIMU IIOBEPXHOCTEH, 00bEMaMH MOT0OHBIX TET

CedeHus nuaMHApa (DapajIesIbHO U IEPIEHIUKYIISIPHO OCH), CEUEHHs KOHYCa (I1apauleIbHOE OCHOBAHUIO M IIPOXOJAIIEe Yepes

6.8

BEpILMHY), CEUEHUs 11apa

BexTop Ha mockocTy 1 B mpocTpaHncTBe. Cll0)KEHNE U BBIYUTaHHE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha YKCiI0. Pa3inoxeHue BekTopa
6.9 110 TPEM HEKOMIUTAHAPHBIM BeKkTopaMm. [IpaBuio napaienenunena. Pemenne 3aqa4, CBA3aHHBIX C IPUMEHEHUEM IIPABUII JCHCTBUI

C BCKTOpaMH

[IpamoyrosnbHas cucTeMa KOOpAUHAT B rpocTpaHcTBe. Koopaunatel Bektopa. [Ipocreiimme 3axaun B KOOpAUHATAX. YTOJ MEXIY
6.10 BekTOpaMu. CKalIpHOE MPOU3BEICHUE BEKTOPOB. BbIUMCIIEHHE YIIOB MEXAY NPSIMbIMH M ILIOCKOCTAMHU. KoopamHaTHO-

BEKTOPHBIN METOJI ITPH PELICHUU T'€OMETPUYECKUX 3a/1a4

ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM IMPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUA

Kon . o
IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
NpoBepsieMoro
ponep cpeaHero o0mero oopa3oBaHus
TpeOoBaHUs

Brnanenue MeTojaMu J0Ka3aTenbCTB, aTOPUTMAMU PELIeHU 3aj1a4; YMEHHE (POpPMYIHPOBATh U ONIEPUPOBATH MOHATUSAMHU:
OIlpe/ieNIeHne, aKkCHuoMa, TeopeMa, CIIEACTBHE, CBOMCTBO, NMPU3HAK, JOKA3aTEIbCTBO, PAaBHOCWIbHBIE (OPMYIHPOBKH;
OPUMEHATh UX; yMeHHe (OpMyIUpoBaTh OOpaTHOE M IPOTHBOIOJIOKHOE YTBEpXKIEHHE, NPUBOAUTH IMPUMEPHl H
1 KOHTPIIPUMEPBI, HCIOIB30BaTh METOJ MaTeMaTUYeCKOW WHAYKLMU; MPOBOAUTH JOKa3aTelIbHbIE pPACCYXIEHHUS INpU
pELIEHNN 3a/a4, OLICHUBATh JIOTMYECKYIO MPAaBUIBHOCTh PACCyKICHHM; YMEHHE ONEPUPOBATh MOHATHSAMHU: MHOXKECTBO,
MOJIMHO>KECTBO, ONIEPALIMU HaJl MHOKECTBAMU; YMEHHUE HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT JJIsl ONUCaHUs

peabHBIX MPOLIECCOB U SBJICHHUM U MPU PELICHNUH 33/]a4, B TOM YUCIIE U3 IPYTHX y4eOHBIX IPEIMETOB; YMEHHUE ONIEPUPOBATH
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noHITUSIMH: Tpad, CBSI3HBIN Tpad, AepeBo, MUKI, Tpad Ha TIOCKOCTH; YMEHHE 33/1aBaTh U OMUCHIBATH TPadbl pa3IMIHBIMH

CHOCO6aMI/I; HUCIIOJIB30BAaThb l"pa(bBI IIpy pCIICHUMN 3aJia4d

YMeHue onepupoBaTh IMOHATHSAMHU: HATYypajJbHOE YMCIIO, LEJIOE YHUCIO, CTENEHb C LENbIM I0Ka3aTelleM, KOpPEHb
HaTypaJbHOH CTENEHHU, CTENEHb C PallMOHAIBHBIM ITOKa3aTelleM, CTENEHb C ACHCTBUTEIbHBIM IOKa3aTeleM, Jorapudm
4ucia, CUHYC, KOCUHYC M TAHI€HC IIPOU3BOJILHOIO YKCIIA, OCTATOK 10 MOJYIIO, PallMOHAILHOE YUCIIO, UPPALOHAIBHOE
YHCJI0, MHOXKECTBA HATypaJIbHBIX, LENbIX, PALMOHAIbHBIX, NEHCTBUTENILHBIX YMCEN; YMEHHE HCIOJIb30BaTh MPU3HAKU
JeTMMOCTH, HAaMMEHBIINK OOIINI JAEeTUTeIh U HAaUMEHbIIee o0Iee KpaTHOe, alrOpUTM EBKIIMAA MpW pelieHuH 3aaad;
3HAaKOMCTBO C pPa3IMYHBIMM MO3ULHMOHHBIMM CHCTEMAMU CYMCICHMS; YMEHHE BBINOJHATH BBIUMCICHHE 3HAUYCHUH U
npeoOpa3oBaHusl BBIPAKEHHUI CO CTEMEHSMH W JIOTapu(MaMu, MpeoOpa3oBaHHs JPOOHO-pAIIMOHATBHBIX BBIPAKCHUH;
YMEHHUE ONEepHpOBaTh MOHATUAMU: IOCIEN0BATEIbHOCTh, apupMeTHUYeCcKas MPOrpeccusi, TeoMeTpuIecKas MpOorpeccus,
0EeCKOHEUHO yOBIBAIOIAsi TEOMETPUUECKasl IPOTPECCHsl; YMEHHE 3a1aBaTh [10CIEI0BATEIbHOCTH, B TOM YHCIIE C IOMOIIBIO
PEKYpPpPEHTHBIX (OpMYJT; YMEHHE ONEpPUPOBATH MOHATHAMU: KOMIUIEKCHOE YHCIO, CONMPSKEHHBIE KOMIUIEKCHBIE YHMCIIA,
MOJ1yJIb U apTyMEHT KOMIUIEKCHOIO YKciia, popMa 3aliCH KOMILJIEKCHBIX Yncen (reoMeTpuyecKasi, JPUroHOMeTpudecKas 1
anreOpanyeckas); yMeTb NMPOU3BOJAUTH apU(PMETHUYECKUE NEHCTBUSA C KOMIUIEKCHBIMU YHCIAaMM; MPUBOJIUTH MPUMEPHI
UCIIOJIb30BAaHUSl KOMIUIEKCHBIX YHCEJ; ONEepUpOBaTh MOHATUAMM: Marpuuma 2x2 u 3x3, omnpenenurenb MaTpHIbL,

T eOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue OIICPHUPOBATH NMOHATUAMHU: PALUMOHAJIBHBIC, UPPALMOHAIBHLBIC, MMOKA3aTCIIbHBIC, CTCIICHHBIC, J'IOl“apI/I(I)MI/I‘-ICCKI/IC,
TPUTOHOMCTPHUYCCKUEC YPABHCHUA MW HEPABCHCTBA, HUX CHCTEMbI; YMCHHC OICPHUPOBATH IMOHATHAMHU: TOXICCTBO,
TOXIACCTBCHHOC HpCO6p330BaHI/IC, YpaBHCHHUEC, HCPABCHCTBO, CHUCTCMa ypaBHCHI/Iﬁ U HCPABCHCTB, PABHOCHUJIBHOCTH
ypaBHeHPIfI, HCPABCHCTB U CUCTEM,; YMCHHUC PCIIATh YPAaBHCHHA, HCPABCHCTBA U CUCTEMbBI C ITIOMOIIBIO Pa3JIMYHbIX HpI/IéMOB;
pemiaTh YpaBHCHUA, HCPABCHCTBA U CHUCTCMLI C IIApaMETPOM; NPUMCHATL YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JJIA

PEHICHUA MaTEMAaTHYCCKUX 3ada4 U 3a/la4 U3 pas3IMYHbIX obOnacrei HAayKH U peam)Hoﬁ KU3HU
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YMeHue onepupoBaTh HOHATHAMH: (QYHKIUS, YETHOCTh (DYHKIMH, IEPUOANIHOCTD (PYHKIIUHU, OTPAaHUUYEHHOCTh (DYHKIINH,
MOHOTOHHOCTh (PYHKIHH, 3KCTpeMyM (GYHKIUH, HauOoJbllee W HaMMEHbIICe 3HAYCHUS (QYHKIMH HA IPOMEXYTKE,
HenpepbiBHAs (YHKIMSA, aCHMOTOTHI Tpaduka (QyHKIMH, TEepBasi U BTOpas MPOU3BOAHAS (DYHKIIMH, T€OMETPUUYECKUNA U
(du3ryeckuii CMBICIT TPOU3BOAHON, NMEPBOOOpa3Hasi, OMPENEIEHHBIM WHTErpall; YMEHHE HAaXOIUTh aCUMITOTHI rpaduka
(GyHKIMU; YMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBI, MPOW3BEICHHS, YAaCTHOTO M KOMIIO3MIWHU (YHKIUH, HAXOAHUTH
ypaBHEHHE KacaTeldbHOH K Tpaduky (QyHKIHMH; yMEHHE HaXOIUTh IPOHM3BOAHBIC JJIEMEHTapHBIX (DYHKUWH; yMeHHE
UCTIOJIB30BaTh MPOU3BOIHYIO ISl UCCIeNOBaHMs (DYHKIMI, HAXOAUTh HAUMOOJBIINE ¥ HAUMEHBIINE 3HAYCHUS (DYHKIIHIA;
CTPOUTH Ipap¥K¥ MHOTOWICHOB C MCIIOJIB30BAHMEM amlmapaTa MaTeMaTHUECKOTO aHaIH3a; MPUMEHITh POU3BOHYIO JUIS
HAaXOX/ICHHUS HAWIY4IIEero PeIleHHs B MPUKIAIHBIX, B TOM YHCJIE COIMAIbHO-KOHOMUYECKUX M (pU3MYecKuX 3amayax;
HAXOJUTh IUIOMIATN U 00BEMBI (QUTY C MMOMOIIBIO WHTETPaja; MPUBOANUTE MPUMEPHl MATEMATUYECKOTO MOACTHUPOBAHUS C

noMoIIbI0 AU depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: rpaduk GyHKIMM, oOpaTHass QYHKUIMS, KOMOO3ULUSA QYyHKIUH, TUHEWHas QyHKIMS,
KBaJpaTUyHasi (PyHKLMs, paluoHaibHas (yHKUHWSA, cTeneHHas (yHKUWS, TPUTOHOMETpUUYECKHE (PYHKIMH, OOpaTHbIE
TpPUTrOHOMETpHUUYECKHe (YHKILMH, NOKa3aTeabHas U Jiorapudmudeckas yHKLIUU; YMEHHUE CTPOUTh I'papUKU HW3yueHHBIX
(GyHKIMHI, BBINOJHATH MpeoOpa3oBaHMsl Tpa@uKoB (YHKIUI, HCIONb30BaTh TpaQUKd Ui HU3YYEHHs] NPOIECCOB U
3aBHCUMOCTEH, MPH pEeIIeHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U 3a]1a4 U3 peabHON KHU3HH; BbIpaXaTb (hopMynamu
3aBHCUMOCTH MEX/Ty BEIMIMHAMHE; MCIIOJIb30BaTh CBOMCTBA U TpauKK PYHKIIUH JUTs pelIeHIs] ypaBHEHNH, HEPABEHCTB U
3aja4 ¢ mapameTrpamu; u300pakaThb Ha KOOPAMHATHOM IMJIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHUH, HEPAaBEHCTB U UX

CHCTEM

YMmenune pf€aTh TEKCTOBBIC 3aaa4d Pa3HbIX TUIIOB (B TOM YHCJIC Ha MPOLCHTHI, JOJHW W YaCTU, HA ABHIKCHUC, pa60Ty,
CTOUMOCTBb TOBApPOB U YCJIYT', HAJIOTH, 3aa4n U3 obOmactu YIipaBJICHHUA JIMYHBIMU U CEeMEHUHBIMU (I)I/IHchaMI/I); COCTaBJIATHb

BBIPpAXKCHUA, YPAaBHCHU A, HECPABCHCTBA U KX CUCTEMBI 110 YCJIOBHIO 3a/1a4, UCCIICAOBATDH ITOJTYUCHHOC PEIICHUE U OLICHUBATH
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HpaBHOHOI[O6HOCTB PE3YyJIbTATOB, YMCHHC MOACIIUPOBATL PCAJIbHLIC CHTYyallMM Ha SA3BIKC MAaTCMATUKU, COCTABJIATH
BBIpAXKCHUA, YpPaBHCHHUs, HEPABCHCTBA W HX CHCTCMbI IIO YCIOBHIO 3aJadd, HCCICAOBATH IIOCTPOCHHBIC MOJCIHN C

UCIIOJIb30BaHUEM ammapaTa ainreOpbl, HHTEPIPETUPOBATH MMOJIyUYEHHBIN pe3yabTaT

YMeHHne onepupoBaTh MOHATUAMU: CpefHee apupMeTHIecKoe, MeaHa, Haubobllee U HauMeHbIllee 3HaUeHus, pa3Max,
JUCTIEPCHUsS, CTaHJAPTHOE OTKJIOHEHHE YHCIOBOTO HAOOpa, yMEHHE U3BIIEKATh, WHTEPIPETHPOBATh HH(POPMAIIHIO,
MPEJICTABICHHYIO B Ta0luIax, Ha AMarpamMMmax, rpapukax, OTpa)Karollyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBIICHUM;
MPEJICTaBISITh HHOOPMAIIMIO ¢ TIOMOIIBIO TAOIHII U JUarpaMM; UCCIIEOBATh CTATUCTHUYSCKUE JAHHBIC, B TOM YHCIE C
MPUMEHEHUEM TpadUUYeCcKHX METOIOB U 3JEKTPOHHBIX CPEACTB; Ipad)MuecKu HCCIeA0BaTh COBMECTHbIE HAOIIOJIEHUS C

IIOMOIIBIO AMarpaMM PacCEUBaHUs U IMHEHHON PErpeccuu

YMeHne onepupoBaTh MOHITUAMU: CITyY9alHBIN OIBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTD CIyYaHOTO COOBITHS; yMEHHE
BBIYUCIISATH BEPOSTHOCTh C MCIOJIB30BAaHMEM TIpaUUYECKHX METOJIOB; NPUMEHATH (OPMYNbI CIOXKEHUS M YMHOXKCHMS
BepoOsITHOCTEH, popmyiny mosiHO#M BeposTHOCTH, dhopmyny bepHymim, koMOuHaTopHBIE (HAKTHI U (HOPMYIIBI; OLIEHUBATH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; yMEHUE ONIEPUPOBATH MOHATUSAMU: ClIydaiiHasi BEJIMUMHA, PACIpeiesieHHe BEPOSITHOCTEH,
MaTeMaTUYeCKOe OXKHJIaHUe, TUCIIEPCHUs U CTaHIapTHOE OTKJIOHEHHE CIy4alHON BENWYMHbBI, PYHKIMN paclpeesieHus U
IUIOTHOCTH PAaBHOMEPHOTO, MI0KA3aTEIBHOTO U HOPMAJIBHOTO PACIIPENETICHHM; YMEHUE UCIIOJIB30BATh CBOMCTBA N3YYEHHBIX
pacripefielieHuii Il pelIeHus 3ajJad; 3HAKOMCTBO C TOHSTHSIMHU: 3aKOH OOJIBIIIUX YHCEN, METOJbI BBIOOPOUYHBIX
UCCIICIOBaHU; yMEHHUE MPUBOAUTH NMPUMEPHI NMPOSBICHUS 3aKOHA OONBIIMX YHMCET B NPUPOAHBIX M OOLIECTBEHHBIX
SBJICHUSX; YMEHUE ONIEPUPOBATh MOHITUAMU: COYETaHUE, IEPECTaHOBKA, YUCIIO COUETaHHH, YUCIIO MEePECTaHOBOK; OMHOM
HeloToHa; yMeHHe NpUMEHSATh KOMOMHATOpHbIE (DAaKThl U PacCYKICHMs IJIsl pEelleHUs 3a/1ad; OLIEHUBATh BEPOSITHOCTU

peasibHbIX COOBITHIA; COCTABIIATH BEPOATHOCTHYIO MOJIEb M UHTEPIPETUPOBATH MOTYyUYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHUAMHU: TOUKA, MpsiMasi, IUIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Jy4, BEIUUYMHA YIJIa, MIOCKHUI

yroJi, ,Z[Byl“paHHBIfI yroJ, TpéXTpaHHLIﬁ yroji, CKpCHIMBAOMIUCCA MNPAMBIC, NMAPAJUICIBHOCTh W MNCPIICHAUKYJISPHOCTDH
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10

11

IPSAMBIX M IJIOCKOCTEHM, Yroyl MeXAYy NPAMBIMHM, Yrojl MEXAY MPSIMOM M INIOCKOCTBIO, YroJl MEXAY INIOCKOCTSAMH,
pacCTOsIHUE OT TOYKHM A0 IUIOCKOCTH, PACCTOSHHUE MEXAY IPSAMBIMH, PACCTOSHUE MEXKIY INIOCKOCTAMHU; YMEHHUE
UCTIOJIb30BaTh MPH PEIICHUH 33]a4 U3y4YeHHBIC (PAKTHI U TEOPEMBI IFITAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 0OBEKTOB
OKPYXKAlOIIEero MUpa; CTPOUTb MAaTEMAaTHYECKHE MOJEIN C IOMOIUBIO T'€OMETPUYECKUX IOHATUN M BEJIMYUH, pelIaTh

CBA3aHHBIC C HUMHU ITPAKTHYCCKUC 3a1a4n

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOMAAL (GUTYpbl, 00BEM (GUTYpbl, MHOTOTPAaHHUK, MPABHIBHBI MHOTOTPaHHUK,
CEUeHHEe MHOTOrpaHHMKa, Ky0, napajijiesienumnes, npusmMa, nupamuaa, Gurypa u HoBepXHOCTh BPALLEHUS, IUIMH/P, KOHYC,
miap, cdepa, miomans cdepsl, IUIOMIAAL TMOBEPXHOCTH NHPaMUIbI, MPU3MBI, KOHYyca, LUIUHApA, 00BEM KyOa,
IIPSAIMOYTOJIBHOTO NapaJuleenunea, NTupaMusl, IPU3Mbl, UIMHAPA, KOHYCA, IIapa, pa3BEPTKA MOBEPXHOCTH, CEYEHUS
KOHyCa M IIWJIMHJpPA, MapajljieIbHbIE OCH WJIM OCHOBAaHUIO, CEYCHUE IIapa, MIOCKOCTb, Kacaromasics: chepbl, HUIHNHIPA,
KOHYCa; YMEHUE CTPOUTh C€YEHHE MHOTOIPaHHUKA, N300paykaTh MHOTOTPaHHUKH, (UTYPHI U TIOBEPXHOCTH BPALLEHUS, UX
CeUeHMs, B TOM YHCIE C IOMOIIBIO 3JEKTPOHHBIX CPEACTB; YMEHHE INPHUMEHSATh CBOWCTBA I€OMETPUYECKHUX (UTYp,
CaMOCTOSITENIbHO (POPMYIMPOBATh OMpPENEICHUST U3ydaeMbIX (UIYyp, BbIJIBUraTh TMIOTE3bl O CBOMCTBAX M IpHU3HAKaX
reoMeTpuuecKux (Gpuryp, 000CHOBBIBATh MJIM ONPOBEPraTh UX; YMEHHE MIPOBOIUTH KIacCUPUKAIMIO (GUTYp 110 pa3IMyHbIM

IMPpU3HAKaM, BBIIIOJIHATH HGO6XOILI/IMI)IG JOMMOJIHUTCIIbHBIC ITIOCTPOCHHUA

YMeHue oneprupoBaTh NMOHATUAMM: ABUKEHUE B IMPOCTPAHCTBE, NApAJIEIbHBIM MEPEHOC, CHMMETPHUS HA IUIOCKOCTH U B
IPOCTPaHCTBE, MOBOPOT, MpeodpazoBaHue MM0A00Us, MOJ00HBIE (DUTYPHI; YMEHHE PACHO3HABATH PaBHBIE M MOJOOHBIE
¢burypsl, B TOM 4Hciie B IPUPOJIE, UCKYCCTBE, apXUTEKTYpPE; MCIOIb30BaTh F€OMETPUUECKHNE OTHOLICHUS MPU pPELICHUH
3a[a4; HaXOJUTh F€OMETPUYECKHUE BEIIMUMHBI (JJIMHA, Yroj, IUIoIaab, 00bEM) MPU PEIIEHUH 3a/1ad U3 APYrHX y4eOHBIX
MPEIMETOB U W3 PEAJTbHOM KM3HM; YMEHHE BBIUYUCISTH T'€OMETPUUYECKHE BEIHMYMHBI (JJIMHA, YroJl, MJIOLAadb, 00BEM,

miomanab HOBCpXHOCTI/I), HCIIOJIB3YSA U3YYCHHBIC q)OpMyJIBI U MCTOJbI, B TOM YHCJIC: IUIOINAZb MOBCPXHOCTU MMUPAMUBI,
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NpU3MBbI, KOHyCa, IMIMHIpPA, IUIOMaas cdepbl; 00bEM KyOa, MPSIMOYTOJBHOTO MHapaulelienuneaa, MUpaMUbl, TPU3MBI,

WIMHPA, KOHYCA, 1apa; YMEHHE HaXOAUTh OTHOLIEHHE 00bEMOB MOI00HBIX GUTYP

YMenue OIICPHUPOBATH IOHATHAMU: IMPAMOYIroJibHasgd CHUCTEMA KOOPAWHAT, BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATHLI

BEKTOpa, CyMMa BEKTOPOB, ITPOU3BEACHUE BEKTOPA HAa YUCJIO, PA3JIOKCHUE BEKTOPA I10 6aSI/ICY, CKaJIsIpHOC MMPOU3BEACHUC,

12
BCKTOPHOC NPOU3ZBCACHHUEC, YIoJl MCXKAY BCKTOPaAMH;, YMCHUC HCIIOJb30BaTb BGKTOpHLIfI u KOOpI[I/IHaTHbeI METOA AJId
peHICHUs TCOMETPUUCCKHUX 3a/lad U 3aa4 APYyIrux y‘le6HBIX npeaMETOB
YMeHue BLI6I/IpaTB HOI[XO,I[HH_II/Iﬁ METOL JIs1 PCHICHUA 3adadyud; IMOHUMAaHHUC 3HAYUMOCTU MATCMATUKH B HU3YUYCHHUU
13 MMPpUPOAHBIX M O6HI€CTBGHHI)IX mponeccoB u ﬂBJICHPIfI; YMCHHEC pPACIIO3HABATH IIPOABJICHUC 3aKOHOB MAaTCMATHUKH B

HCKYCCTBC, YMCHHC IIPUBOAUTH IPUMEPBI MATEMATHYCCKUX OTKpLITI/Iﬁ pOCCPIfICKOfI n MHpOBOﬁ MaTeMaTH4eCKOM HayKHn

HEPEYEHDB 3JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA EI'D 11O MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
Kon
1 Yucna 1 BEIYACICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 Pammonaneubie uncna. OOBIKHOBEHHBIE M IECATUYHBIE TPOOH, TPOIICHTHI, OECKOHEYHBIC TIEPHUOTUUECKHUE TPOOH
13 ApudmeTnueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBrs ¢ apupMeTHyeCKUMU KOPHSIMU HAaTypaJIbHOM CTETIeHU
1.4 Crenensb c 1nenbiM nokaszaresnemM. CTeneHb ¢ pallMOHAIbHBIM TToKa3aTeneM. CBOMCTBA CTEIEHU
15 CuHyc, KOCUHYC ¥ TAHT€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCUHYC, apKTAaHT€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. [lecaTuunbie U HaTYpabHbBIE JTOTapUPMBbI
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JlelicTBUTENbHBIE YuCla. ApUPMETHYECKHE ONEpaluu C JeHCTBUTENBHBIMU uyuciaMu. [IpuOImkEéHHBIC BBIYMCICHUS, MpaBHIIA

L7 OKpYTJIEHUS, IPUKUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHHUH

1.8 [IpeoOpazoBaHue BhIpaKEeHUI

1.9 KomiiekcHele yncna
2 VYpaBHEHUSI U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIIIOHANBHBIC YPaBHEHHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHEHHS

2.4 [TokazarenbHbIe U TOTapuPMUUIECKIE YPaBHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUEe HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB

2.10 VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TApaMeTpaMu

2.11 Martpuna cucTeMsl IMHEWHBIX ypaBHEHUH. ONpeaennTens MaTpULbI
3 OyHKIMH U TpaduKu

31 Oyukums, crnocodbl 3amanus QyHkuuu. ['paduk ¢yHkiuu. B3aumuo oOpaTHble ¢GyHKIUH. YUETHbIEe U HEYETHbIE (DPYHKLHUU.

[lepuonuueckue GyHKIUU
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OO6nacte ompeneneHus: U MHOXeCTBO 3HaueHUM ¢(ynkmuu. Hymn ¢ynkumu. [IpomexxyTku 3HaKomocTosHCTBa. llpomexyTku

32 MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl 1 MUHUMYMBI GyHKIMK. Hanbosbliee 1 HauMeHblIee 3HaueHue (PyHKIMY Ha IPOMEXYTKE
3.3 Crenennast GyHKIUS C HATYPAJIbHBIM M LENIbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHs N-0if cTeneHu
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenpHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
3.6 Touku pa3peiBa. AcumMnToTsl rpadukoB ¢pyHkuuii. CBoWcTBa (QyHKIIHIA, HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpruuecKkas mporpeccur. @opMyia CI0KHBIX POLIEHTOB
4 Hauana maTremaTiueckoro aHainsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTApHBIX (QYHKIUN
42 [IpuMeHeHHe NPOU3BOAHON K HCCIEIOBAHUIO (QYHKIUI Ha MOHOTOHHOCTh M JKCTpeMyMbl. HaxokaeHue HanOoOdbLIEro u
' HAaMMEHBIIETO 3HaYCHUsT (YHKIIUU Ha OTPE3Ke
4.3 [TepBooOpaznas. Muaterpan
5) MHoecTBa 1 JIOTUKA
5.1 MHo3ecTBO, Onepaluy HaJl MHOKecTBaMu. J{narpammel Oitniepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 Kombunatopuka
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7 I'eometpus
7.1 durypsl Ha IMIOCKOCTH
1.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena n NOBEpXHOCTH BPALCHUS
7.5 KoopauHnaTsl 1 BEKTOPBI
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1.Maremaruka: ['eomerpus, 10-11 xnaccel/ Aranacsa JI.C., byty3os B.®., Kagomies C.b. u npyrue, AKninonepHoe 00111ecTBo
«3narensctBO «IIpocBemenuey, 2024

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
1 . Marematuka: ['eometpus, 10-11 knaccol/ Atanacan JI.C., byty3os B.®., Kagomues C.b. u apyrue, AkiinoHepHoe 0011ecTBO

«M3narensctBo «IIpocBemenuey, 2024
2. T'eometpus. 11 kiace. unaktuyeckne Matepuanbl. ba3oBblil U yriyOneHHbld ypoBHH., 3UB b. I, 2022 roa

3. Maremaruka: ['eometpusi. ba3zoBbiii U yriryOneHHBIN ypOBHH. . MeTOAMYECKHE PEKOMEHIAIIUHU K YYCOHHUKY
JI. C. AtanacsHa, B. @. byry3osa, C. b. Kagomiiesa u ap, Mocksa, «IIpocsemenue» , 2023

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU HHTEPHET
1. T'ocynapctBeHHas oOpa3oBaTenbHas Tuiargopma «Poccuiickast anekTpoHHas mkoidayhttps://resh.edu.ru/subject/

2. www.edu.ru (caiitr Munucrepcrsa OopazoBanus u Hayku P®D)

3. www.fipi.ru (caiitr ®enepaabHOrO HHCTUTYTA MEAArOTUICCKUX U3MEPCHHIA
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