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MNOACHUTEJIBHASA 3AIINCKA

Pabouass mnporpamma yueGHoro Kkypca «l['eomerpus» 0a30BOro ypoBHS Ui
oOyuvaroruxcst 10 —11 kiaccoB paspaborana Ha ocHoBe DenepalbHOTO roCyJIapCTBEHHOIO
00pa30BaTENILHOIO CTaHAApTa CpeaHero ooOuiero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpPeOOBaHUI, MPEIBSIBIIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, W TPaTUIAN
poccuiickoro oOpa3oBanus. Peanuzanusi mporpaMmbl 0OECIIEYMBAET OBJIAJICHUE KITIOYEBBIMU
KOMIIETCHIIUSIMHU, COCTABIISIFOIIMMHU OCHOBY JUTSI CAMOPA3BUTHS M HEIIPEPHIBHOTO 00pa30BaHUA,
[EJOCTHOCTh OOIIEKYJIbTYPHOTO, JWYHOCTHOTO ¥ TIO3HABATEIHHOTO PAa3BUTHUS JIMIYHOCTH
oOyyJaronumxcsi.

HEJIU N3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TeOMETpUH Ha YpOBHE CpeAHero oOIiero oOpa3oBaHMs
o0ycJoBlieHa TPAaKTUYECKOW 3HAYUMOCTHIO METAlpPEeIMETHBIX M TPEAMETHBIX Pe3yJIbTaToB
0o0y4YeHHsI TEOMETPUH B HAMPABICHUH JIMYHOCTHOTO Pa3BUTHs 0Oydaronuxcs, popMupoBaHus
(GYHKIIMOHAIBHOH MaTeMaTHYECKOH TPaMOTHOCTH, WM3YYCHHS JPYTHUX YUEOHBIX TUCITUTUIAH.
PazButne y oOydaromiuxcsi MpaBWIBHBIX MPEACTABICHUH O CYIIHOCTH M TPOMCXOXKIACHUU
TE€OMETPUIECKUX aO0CTPAKIIHMA, COOTHOIIEHHH PEATbHOTO M HJICATbHOTO, XapaKTepe OTPasKECHHUS
MaTeMaTUYECKOW HAYKOH SIBJICHUU U MPOIIECCOB PEATbHOTO MHUPA, MECTE TECOMETPHUU B CUCTEME
HAyK W pOJM MaTeMaTHYECKOTO MOJICIMPOBAHHMS B HAyYHOM TMO3HAHMM M B TIPAKTHUKE
crocoOCTBYeT (OPMHUPOBAHWIO HAYYHOTO MHPOBO33PEHHS YYaIUXCS, a TaKkKe KadecTB
MBIIIUICHUS, HEOOXOIUMBIX JIJIs a[JalTallid B COBPEMEHHOM OOIIIECTBE.

['eomeTpust sBisieTCss OAHWMM M3 0a30BBIX TPEJAMETOB Ha YPOBHE CPEIHETO OOIIEeTo
o0Opa3oBaHUs, TaKk Kak 00ecreyrMBaeT BO3MOXKHOCTh M3YYEHMsI KaK UCHUIUIMH €CTECTBEHHO-
HAy4YHOW HaNpaBJIE€HHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllUIeHHE, (HOpPMHUPYEMOE MPU U3YYEHHUU OOY4YalOIUMUCS MOHSITHHHBIX
OCHOB TE€OMETPUU U TMOCTPOEHUU IEMOYKHU JIOTUYECKUX YTBEPKIACHUM B XOJE pEIICHUs
reOMETPUYECKUX 3a/lay, YMEHHUE BBIIBUTATh M OINPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO
UCIIONIB3YIOTCS TIPU PEIICHUH 3a7ad €CTECTBEHHO-HAYYHOIO IMKJIa, B YaCTHOCTH U3 Kypca
(bU3uKH.

YMeHue OpHEeHTHpPOBATHCS B MPOCTPAHCTBE HIpacT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsaX JesTeNbHOCTU YeloBeka. OpueHTalus 4eloBeKa BO BPEMEHH M MPOCTPAHCTBE —
HEOOXOJIMMOE YCIIOBHUE €r0 COIHUAIbHOrO ObITHA, (OopMa OTpaXEHUS OKPYKAIOIIEro MUpa,
yCIIOBUE YCIIEHIHOTO TIO3HAHUSI U AaKTUBHOTO MpeoOpa3oBaHUsi JIEHCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu OOBEOUHSET pasHble BHUABI Y4eOHOU W
TPYJIOBOM AESATENLHOCTH, SIBISETCS OJHUM U3 MPOGECCHOHATBLHO BAKHBIX KAa4eCTB, TTOITOMY
aKTyaJlbHa 3aja4a (OpPMUPOBAHUS y OOYYaAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUIHOCTA OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B TMOJATOTOBKE K
MPAKTUYECKOU JIEATEITHHOCTH 10 MHOTHUM HAIpPaBIICHUSIM.

Ilenr ocBoeHus mporpaMMmbl yueOHOro Kypca «l['eomerpusi» Ha 0a30BOM YypOBHE
oOydyeHus: — oOmeoOpa3oBaTelbHOE M OOIICKYIBTYpPHOE pa3BUTHE OOyYarolIuxcs dYepe3
o0ecrieyeHHEe  BO3MOXKHOCTH ~ NPHOOPETeHHs] M HCHOJBb30BaHMS  CHUCTEMATUYECKHX
TeOMETPUYECKUX 3HAHUN M JCHCTBUH, CrieU(DPUUHBIX T€OMETPUU, BO3MOKHOCTH YCIEIIHOTO
MPOJOJKEHHUST 00pa3oBaHUs MO CHENHUATbHOCTSM, HE CBSI3aHHBIM C  TPUKIATHBIM
UCIOJIb30BaHUEM I'€OMETPHUU.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpelHA3HaueHa JUIsl O00ydaronuxcs
CpeIHE! IIKOJIbI, HE HWCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyJHEHUNH HA YPOBHE OCHOBHOTO
obmero oOpasoBanus. Takum oOpa3zom, oOydaromuecss Ha 0a30BOM ypOBHE JIOJKHBI OCBOHTH
o0Imue MaTeMaTHYecKue YMEHHs, CBSI3aHHbIE CO CIIEU(PUKON reOMEeTpUN U HEOOXOAUMBIE JUTs



KU3HH B COBpeMEHHOM ofmiectBe. Kpome »TOro, oHM HMEIOT BO3MOXXHOCTh H3YYHUTh
reomeTpuro Oosiee rayOOKO, €cld B JalIbHEHMIIEM BO3HUKHET HEOOXOAMMOCTh B
T€OMETPUUECKUX 3HAHUAX B MPO(HECCHOHATBHON JEATETbHOCTH.

Jloctuxenue (<) 051 OCBOEHUS OporpaMMbl  OOECHEeYMBAEeTCs  PELICHUEM
COOTBETCTBYIOIIUX 3anay. [IpuopuTeTHBIMU 3amadyaMu OCBOeHHUsI Kypca «['eomerpum» Ha
6a30BoM ypoBHE B 10—11 kiaccax siBISIFOTCS:

e hOopMHUpPOBAHUE TIPEACTABJICHUS O TEOMETPUM KaK YacTH MHPOBOM KYyJIbTYphl H
OCO3HaHHE €€ B3aMMOCBSI3U C OKPY KAIOIIUM MHUPOM;

e hOpMHUpPOBAHUE TPEJCTABICHUS O MHOTOIPAHHMKAaX M TellaX BpAIICHUs Kak o
BOKHEUIIMX MAaTeMAaTHYECKUX MOJIETAX, TIO3BOJIAIONIMX OIKCHIBATh M HW3Yy4yaTh pa3HbIC
SBJICHUS OKPY’KaIOIIEro MUPa;

e hopMHUpPOBAHUE YMEHHUS PACIO3HABATH HA YEPTEKAX, MOJCISIX U B PEalbHOM MHPE
MHOTOTPaHHUKH U TeJia BPAIICHHUS;

®OBJIAJICHUE METOJaMHU pEIIEHUs 3a/Jad Ha TOCTPOCHHMS Ha HM300pakKeHUSIX
MPOCTPAHCTBEHHBIX (UTYP;

¢ hOpMHUPOBAHUE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHSATHUSAMH O MHOTOTPAHHHKAX W
TeJaxX BpalleHUs U UX OCHOBHBIMU CBOMCTBaMU;

®OBJIQJICHHE AJITOPUTMAMHU DPEIICHHUS OCHOBHBIX THUIIOB 3a7a4; (opMUpOBAHUE YMEHUS
MIPOBOJUTH HECIIOKHBIE JOKa3aTelIbHbIE PACCYXICHUSA B XOJE PEIICHUS CTEPEOMETPHUECKUX
3aJ1a4 U 3a/1a4 C MPAaKTHUYECKUM COACpKaHUEM;

®pa3BUTUE HWHTEIUIEKTYalbHBIX W TBOPYECKUX CHOCOOHOCTEH  OOydyarommxcs,
N03HaBaTEIbHOW aKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIJICHUS;

e hopMupoBaHue (PYHKIIMOHATIBLHON TPAaMOTHOCTH, PEJIECBAaHTHOW T€OMETPUU: yMEHHE
pacrno3HaBaTh MPOSBIEHUS T€OMETPUUECKHX MOHITHHI, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEaNbHBIX )KU3HEHHBIX CUTYAIUSIX U MPU U3yUYEHUU JPYTUX YUeOHBIX MPEAMETOB, MPOSBICHHUS
3aBUCUMOCTEN U 3aKOHOMEpPHOCTEH, (POpMYyJIHMpOBATh UX HA S3bIKE T€OMETPUM M CO3/1aBaTh
reOMEeTpPUYECKHe MOJENH, MPUMEHSTh OCBOCHHBIH T'€OMETPHUYECKH armapaT AJis pelieHus
NPAaKTUKO-OPUEHTHUPOBAHHBIX  33/a4, HHTEPHPETUPOBATh W  OLEHUBATh IOJIy4YCHHBIC
pE3yNIbTATHI.

OTnuuuTenbHOW  OCOOGHHOCTBIO  MPOTpPamMMbl  SIBJISIETCS  BKIIIOUEHHE B Kypce
CTEpEOMETPUH B HavaJle €ro U3yUYeHHs 3aJlau, periaeMbiX Ha ypOBHE HHTYUTHBHOTO MO3HAHMUS,
U ompenenéHHbIM 00pa3oM OpraHu30BaHHasl paboTa HaJ HUMH, UYTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYIUPYET MPOTEKAHUE HHTYUTHBHBIX
MPOLIECCOB, MOTUBUPYET K JaTbHEHIIIEMY N3YUCHUIO MPEMETA.

[Ipenmnourenne OTHAETCS HATJISATHO-KOHCTPYKTUBHOMY METOQy OOYy4Y€HHUs, TO €CTh
TEOPETUYECKUE 3HAHMUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH NPEIMETHO-MPAKTHUECKON
NesTeNIbHOCTU. Pa3BuUTHE TPOCTPAHCTBEHHBIX TMPEJACTABIEHUH Yy yyalmxcsa B Kypce
CTEpEOMETPUU TIPOBOIUTCS 3a CUET PEIISHUs 3a/1a4y Ha CO3/IaHuE MPOCTPAHCTBEHHBIX 00pa3oB
W 3a/1a4 Ha ONEPHPOBAHUE MPOCTPAHCTBEHHBIMH oOpa3zamu. Co3maHue oOpasza MPOBOJIUTCS C
OMOpOM Ha HAaIJSIIHOCTh, a OIEPUPOBAHHE OO0pa3oM — B YCIOBUSAX OTBJICUEHUS OT
HarJISIAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOHOTO CONECPKAHUS.

OcHoBHbIE cojaepkarenbHble JuHUM Kypca «['eomerpum» B 10-11 kmnaccax:
«MHororpanHukn», «IIpsiMble M IIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpameHus», «BekTopsl
U KOOpPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHHE JOTUYECKUX YMEHHMM pacmhpenensiercs He
TOJIBKO TIO COJIEP KATENbHBIM JIMHUSAM, HO U TI0 To1aM 00ydYeHHUs Ha YPOBHE CPEHEro oOIIero
oOpa3oBaHMUs.



Copepxanue oOpa3oBaHHUs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yjbTaTaM OCBOCHHUS
pabouell mporpaMmbl, pacrpeAesi€HHbIM MO TojaM OOy4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3zoM, 4yTOOBI OBIAJICHUE TCOMETPUUECKUMU TMOHSTHUSMU U HaBBIKAMU OCYIIECTBIISIOCH
MIOCJIEIOBATENIbHO U TOCTYNAaTeNbHO, C COOMIOACHUEM NPHUHIIMIIA HPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAJUCh B OOy CHUCTEMY TE€OMETPUUECKUX TMIPEICTaBICHUMN
oOyyJaronuxcsi, pacmupsisi U yriayomsisa e€, 00pa3ys MpoYHbIe MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenue reometpun otBoauTcs 2 yaca B Henelo B 10 kimacce u 1 yac B Heneno B 11

KJIacce, BCEro 3a JiBa roja oOy4denus - 102 yueOHBIX Jaca.



COJAEPKXAHHUE YYEBHOI'O KYPCA

Tena Bpalmenus

Hunmuaapudeckas MOBEPXHOCTh, O0Opa3ylolIne NUIMHIPHYECKOW IMOBEPXHOCTH, OCh
MWIMHAPUIECKONH moBepxHocTU. [lunmuHzmp: ocHoBaHums ¥ OOKOBas TOBEPXHOCTH,
oOpa3syolas ¥ 0Ch; IJIOIIA> OOKOBOM M MOJHON MTOBEPXHOCTH.

Konmndeckass moBepXHOCTh, 00pa3yIonfe KOHUYECKOH MOBEPXHOCTH, OCh W BEpIIMHA
KOHMYECKOW moBepxHOcTH. KOHyC: OCHOBaHHME W BepIInHa, 0Opasyromas U OCh; IUIOMIAIh
OOKOBOH M TMOJHON MOBEPXHOCTU. Y CEUEHHBIM KOHYC: 00pa3ylolue U BbICOTAa; OCHOBAHMS U
OOKOBas MOBEPXHOCTb.

Cdepa u map: ueHTp, paamyc, AHaMeTp; IUIOMAAb MOBEpXHOCTH chephl. B3zaumuoe
pacnofioxkeHue cepsl U IIIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; miomans chepsl.

N3006paskeHune Ten BpalieHus Ha TUIOCKOCTH. Pa3BEpTka MMIMHpa U KOHYCA.

KomOunamum Ten BpamieHus: ¥ MHOTOTPaHHUKOB. MHOTOTpaHHHK, OTMCAHHBIA OKOJIO
cdepsrl; chepa, BrcaHHast B MHOTOTPAaHHUK, HJIH TEJIO BPAICHHUS.

[Tousatne 00 o00bEmMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO TapajuieNienumeaa u ciaeactsus u3 He€. O0bpéM ummHapa, KoHyca. O0beéM
mrapa ¥ mionaab cepel.

[TomoOHbIe Tema B mpocTpancTBe. COOTHOMICHUSI MEXIY TUIOMIAASIMU MOBEPXHOCTEH,
00BEMaMU OI00HBIX TEI.

Cedenus wwimHApa (MapauIeTbHO W TEPIEHAMKYJSIPHO OCH), CEUeHHS KOHyca
(mapayensHOe OCHOBAHUIO M MPOXO/IAIIEe Yepe3 BEPIINHY ), CCUCHHS I1apa.

BexkTopsl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkrop Ha mockocth W B mpocTpaHcTBe. ClOXKEHHE U BbIYUTAaHHE BEKTOPOB.
YMHOXKEHHE BEeKTOpa Ha 4yucio. Pas3noskeHue BeKTopa 1o TpéM HEKOMIUIAHAPHBIM BEKTOPAM.
[TpaBuno napasuienenunesna. Pemenne 3a1ay, CBA3aHHBIX ¢ IPUMEHEHUEM IIPAaBUI JEHCTBUNA
¢ BekTopamu. [IpsMoyrosibHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopAauHATHI BEeKTOpa.
[TpocTeiimme 3amaun B KOOpAMHATaX. YTrojl Mexay Bekropamu. CkalsipHOE NpPOU3BEICHUE
BEKTOPOB. BrluncieHne yrioB Mexay OpSMbIMHU U INIOCKOCTAMU. KoopauMHAaTHO-BEKTOPHBIN
METO/ [P PEIIEHUU T€OMETPHUECKUX 3a/1ay.



IHNJIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE PE3yibTaThl OCBOCHMS MPOrpaMMbl y4eOHOTO mpeameTra «MaTemaTukay
XapaKTEPUZYIOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOpMUPOBAaHHOCTHIO TPAKIAHCKOW TO3UIMK OOYyYalolIerocsi Kak AakKTUBHOTO W
OTBETCTBEHHOTO UJIEHAa POCCUUCKOro OOIIeCTBa, MPEICTABICHHEM O MaTeMaTHUYECKUX
ocHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHM, MPOLEAYp TPakKIaHCKOTO
oOmrectBa (BBIOOpHI, OMPOCHl M TMp.), YMEHHEM B3aUMOJICHCTBOBaTh C COLUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX QYHKIUSIMHU U HA3HAUCHHUEM.

IlaTpuoTuyeckoe BOCIIUTAHUE:

c(hOpMUPOBAaHHOCTBIO POCCHUUCKOM TPaXTAHCKOW HMJACHTHUYHOCTH, YBXKEHUS K
MPOIUIOMY U HACTOSIIEMY POCCHMCKOW MAaT€MaTUKH, LIEHHOCTHBIM OTHOIICHUEM K
JOCTHUKEHHUSIM POCCHMCKMX MAaTEMaTUKOB W POCCHUMCKOW MaTEMaTHYECKOW WIKOJbI, K
WCIIOJIb30BAHUIO ATUX JOCTWKEHUM B APYTHX HAyKaX, TEXHOJOTHAX, chepax IKOHOMHKH.

JlyX0OBHO-HPABCTBEHHOI' 0 BOCTIMTAHMS:

OCO3HAaHWEM JIyXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapona; CcPOPpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O  CO3HAHUS, OATHUYECKOrO TOBEICHMS, CBA3AHHOTO C MPAKTUYECKUM
MPUMEHEHHUEM JIOCTUKEHUN HAYKU U JIESITEIbHOCTHIO YUEHOTO; OCO3HAHUEM JIMYHOTO BKJIa/1a
B MOCTPOEHUE YCTOMUHUBOTO OYIYyIIIETO.

JcTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKHM  OTHOIIEHHWEM K MHpY, BKIIOYasg JCTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/lay, pEHIeHMi, pacCyXKICHHI; BOCHPUUMYUBOCTBIO K
MaTE€MaTHUYECKUM acIlleKTaM Pa3jIn4HbIX BUJOB UCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OpMHUPOBAaHHOCTHIO YMEHHS TNPUMEHSATh MAaTeMaTUYeCKWe 3HAHHMs B HHTEpecax
3I0pOBOTO M 0€301acHOro o0pasza >KU3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3/I0POBBIO
(3m0poBoe nuTaHue, cOaTaHCUPOBAHHBIN PEeXUM 3aHATUN U OT/AbIXA, PETyJIApHas Qpu3ndecKas
aKTUBHOCTB);  (DM3MYECKOrO0  COBEpIICHCTBOBAHMS, MpPU  3aHIATHSIX  CIOPTUBHO-
0370POBUTEIILHOMN JEATEIbHOCTHIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHWEM IIEHHOCTU TPYAOIIOOUS; HHTEPECOM K Pa3IUYHbIM
chepam mpodeccHOHATbHONW  JESITENIbHOCTH, CBSI3aHHBIM C  MaTeMaTUKOW © &
MPUIOKEHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mpodeccun u
peaNn30BBIBATh COOCTBEHHBIC JKM3HEHHBIE IUIaHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO HAa TPOTSHKECHHUH BCEW IKU3HU;
TOTOBHOCTBHIO K AKTMBHOMY YYaCTHIO B PEUICHUU IMPAKTUYECKUX 3a/ady MaTeMaTH4eCKOM
HaIlpaBJICHHOCTH.

JK0JI0rnYecKOe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTHIO IKOJIOTMUECKON KYJIbTYphI, TOHUMAaHUEM BIIUSHUS COLUAIBHO-
SKOHOMHYECKUX IPOIECCOB HA COCTOSIHUE IMPUPOAHOM M COLMAIBHOM CpEJibl, OCO3HAHUEM
rII00aTBbHOTO  XapaKTepa JKOJIIOTMYECKHX MpoOJieM; OpHeHTalled Ha NpuMEHEHUe
MaTEeMaTHYEeCKUX 3HAHWUW JUIS  pelmieHus 3a7ad B OOJacTH  OKpYJXKAlolled cpejsl,
IJTAHUPOBAHUSI TIOCTYNIKOB M OLIEHKH UX BO3MOKHBIX ITOCIIEICTBUI [Tl OKPYKAIOLIEH CPEIbI.

I{eHHOCTH HAYYHOI' O IO3HAHMS:

c(OpMHUPOBAaHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKW U OOIIECTBEHHOW MPAKTUKHU, MOHMMAHUEM MAaTeMaTHYECKOM HAyKH Kak



chepbl YEIOBEUECKON NEATEIBHOCTH, ATANoOB €€ Pa3BUTHS W 3HAYMMOCTH JUISl Pa3BUTHS
UBWIN3AINAN;, OBJAJCHUEM S3BIKOM MATEMAaTUKH W MaTEMaTHYECKOW KyJIbTYpOH Kak
CPEIICTBOM TIO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIISATH MMPOSKTHYIO U UCCIIEIOBATEIHCKYIO
JeSITEIIbHOCTh WHANBUAYAIHHO U B TPYIITIE.

METAIIPEJJMETHBIE PE3YJIBTATHI

MeranpenMeTHbIE  PE3yJIbTaTBl  OCBOGHUS  MPOTpPaMMBl  y4eOHOTO  MpeaMeTa
«MareMaTrnkay XapaKTepU3YIOTCS OBJIAJICHUEM YHHUBEPCAJIbHBIMA HO3HAGAMETbHBIMU
OelcmeusmMu, YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHbIMU
De2yIAMUSHBIMU OetCMBUIMU.

1) Vuueepcanrvhvle no3nasamenvHvle Oetlicmeus, 00ecneyusaiom Gopmuposanue
0a308bIX  KOHUMUBHBIX — NpOYecco8 obyyarwuxcsi (oceoenue Memooo8 NO3ZHAHUS
OKpYJHCaoujeco Mupa, npumeHeHue J102U4ecKUx, Uccie008amenbCKux onepayuii, yMeHui
pabomamu ¢ unghopmayueii).

ba3oBbIe Jlornyeckue JeicTBUA:

® BLISIBJISITH U XapaKTEPU30BaTh CYNIESCTBEHHBIC MPU3HAKH MAaTEMAaTHICCKUX OOBEKTOB,
MOHATUH, OTHOIICHHH MEXJy TMOHATUSAMHU; (OPMYJIMPOBATh OMNPEJACICHUS TOHSTHIA,
yCTaHABJIMBATh CYIISCTBEHHBIM NpPHU3HAK KJacCU(UKAIIMKM, OCHOBAHHUS I OOOOIICHUS H
CpaBHCHHS, KPUTEPUHU TIPOBOAMMOTO aHAJIH3a,;

® BOCIIPMHUMATh, POPMYJIUPOBATH U MPEOOPa30BBIBATh CY)KJICHUS: YTBEPIUTCIIbHBIC U
OTpUIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIKE; YCIOBHBIC;

®BBLISIBJIATH MAaTEMAaTHUYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBI3M W TIPOTUBOPCYHUS B
(dakTax, JaHHBIX, HAOIIOJIEHUSX W YTBEPXKIEHUSX; MpeAsiaraTb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUHH;

e ieJIaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JACTYKTUBHBIX U WHIYKTUBHBIX
YMO3aKTIOYeHHH, YMO3aKIIOUEHUH 110 aHaJIOTUH;

®IPOBOJUTH CAMOCTOSITENIbHO JIOKA3aTeNbCTBA MATEMAaTUYECKUX  YTBEPKICHUU
(npsiMble W OT MPOTHUBHOTO), BBICTpAaMBATh aApPryMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

®BLIOMpaTh croco0 pelleHus yd4eOHOW 3anayu (CpaBHMBATh HECKOJIBKO BapHAaHTOB
pelieHusi, BBIOMpaTh HauOoJjiee MOAXOISAIMIMI C Y4ETOM CaMOCTOSITEIBHO BBIJECIEHHBIX
KPUTEPHUEB).

basoBbie uccienoBarebCKue JeHCTBUA:

®JICTIONB30BAaTh  BOMPOCHI  KAaK  HUCCIENOBATEIbCKUN  HMHCTPYMEHT  IIO3HAHWS,
dbopMynHpoBaTh BOMPOCHL, (UKCHPYIOIIME MPOTUBOpPEYHE, MpoOJieMy, YCTaHABIUBATh
HCKOMOE U JTaHHO€, (POpMHUPOBATh TUIIOTE3Y, ApTYMEHTUPOBATh CBOIO TO3UIINIO, MHEHUE;

®IPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN JKCIEPUMEHT, HUCCIEIOBAHUE TIO
YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SBIICHUS, MPOIIECCa, BHISBICHUIO
3aBUCHUMOCTEN MeX 1y 00BhEKTaMU, SIBIICHUSIMHU, TIPOIECCaAMU;

®CaMOCTOSITENIBHO  (OPMYyJIUPOBaTh OOOOIIEHWS] Y BBIBOJABI IO  pE3yJbTaTaMm
MPOBENEHHOTO HAOMIO/IEHUS, WCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh IOJTYyUYEHHBIX
PE3yJIbTAaTOB, BEIBOJIOB U 0000IIECHUH;

®IPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TpoIlecca, a TaKkKe BbIIBUTaTh
MIPETIOJIOKEHHSI O €r0 Pa3BUTHUU B HOBBIX yCIIOBUSIX.

Pabora ¢ undopmanmeii:

® BLISIBJISTH ACPUITUTHI HH(DOPMAIINH, JaHHBIX, HEOOXOIMMBIX JIJIsi OTBETA HA BOIIPOC U
JUIS pEICHHUS 3a/1a4H;



eBpIOMpaTh HH(OpPMAIMIO M3 HCTOYHUKOB pAa3IMYHbIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh W HHTEPIPETUPOBATh HHPOPMALMIO PpaA3IUYHBIX BHJIOB U (HopM
MIPE/ICTABIICHUS;

®CTPYKTYypUpOBaTh HMH(POpPMALMIO, MPEACTABIATh €€ B pasIuyHbIX (popmax,
WTIOCTPUPOBATH IPapUUECKH;

®OLICHMBATh HAAEKHOCTh HH(OpPMAIMK IO CaMOCTOSATENbHO CGHOPMYIHPOBAHHBIM

KPUTEPHUSIM.
2) Yuusepcanvnuie KOMMYHUKAMUGHbIE oelicmeus, obecnequsarom
chopMUPOBAHHOCNL COYUATILHBIX HABLIKOB 00VYAIOUUXCH.
OOmenne:

®BOCTIpUHUMATE U (POPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCJIOBUSMH H
HEeIsIMU  OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOI TOYKY 3pPEHHUS B YCTHBIX W
MMMCbMEHHBIX TEKCTaX, J1aBaTh IOSCHEHUS 10 XOJy PEIICHHs 3a/Ja4d, KOMMEHTHPOBATH
TTOJTYYCHHBIN Pe3yJIbTaT;

B X0/1¢ OOCYXXACHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXTaeMOH TEMBI,
MpoOJIeMBbI, peliacMOW 3aJlay, BBICKA3bIBaTh WJCH, HAICJICHHBIC Ha IOUCK PEIICHUS,
COTIOCTABJISITh CBOM CYXKACHHS C CYXJICHUSIMH JIPYTUX YYaCTHHKOB JIMajora, 0OHapyXKUBaTh
pasauYnue M CXOJCTBO TO3UIMI; B KOPPEKTHOW (Gopme (OopMyIUpOBaTh pa3HOIIACHS, CBOM
BO3PaKCHHSI,

®TIPC/CTABJIATh PE3yJbTAThl PEIICHUS 3aJadyd, OKCIECPUMEHTa, WCCICIOBAHMS,
MPOEKTA; CAMOCTOSTEILHO BHIOMPATh (hOPMAT BBICTYILICHHUS ¢ YYETOM 3a7a4 NPE3CHTAMH U
0COOCHHOCTEH ayTUTOPUH.

CorpyaHnyecTno:

®[IOHMMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON W WUHIUBUIYAIBHON pabOThI
IpU pelIeHWH Y4YeOHBIX 3a/lay; MPUHUMATH IEJIb COBMECTHOM IEsTENIbHOCTH, IJIAHUPOBATH
OpraHHU3aII0 COBMECTHOM paboThl, pacipeeisaTh BUIbI padoT, TOrOBapUBaThCs, 00CYXKIaTh
IPOIECC U pe3ybTaT paboThl; 0000IIaTh MHEHHSI HECKOJIBKUX JIOCH;

ey4yacTBOBaTh B TPYMIOBBIX ¢opMax padboTel (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIC IITYPMbD» W WHBIE); BBIIOIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU
JIEUCTBUSL C JPYTrMMH 4YJIeHaMH KOMAaH[IbI, OIEHWBATh KAayeCTBO CBOEr0 BKJIaJa B OOIIUMNA
IOPOAYKT 10 KPUTEPUIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie pezynamuenvie Oeiicmeus, obecneuusarom Gopmuposamie
CMbICTI08bIX YCIMAHOBOK U HCUSHEHHBIX HABIKOG TUUHOCTIU.

Camoopranmsanus:

® COCTaBIISITh TUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BBIOUPATH CTIOCO0 PEIlIeHUs ¢ yIETOM
UMEIOIIUXCSI PeCypCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BApHUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb:

®RBJIJICTh HABBIKAMHU I103HABATEIILHON pe(pIeKCUH KaK OCO3HAHHS COBEPIIAEMbIX
JNEUCTBUH M  MBICIHTENBHBIX TMPOLIECCOB, MX PE3yJNbTAaTOB; BIAJCTh cCrocobaMu
CaMOTIPOBEPKHU, CAMOKOHTPOJISI IPOIIEcca U pe3ysbTaTa pelieHusl MaTeMaTHIeCKON 3a/1auH;

e IPEIBUJIETH TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPH PEIICHUH 3a]]a4i, BHOCUTH
KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, MAHHBIX, HAWIEHHBIX
OIIMOOK, BRISIBIICHHBIX TPYTHOCTEH;



®OIICHUBATh COOTBETCTBUE pe3yjbTaTa IEIW M YCIOBHUSAM, OOBSCHATH NPUIHHBI
JOCTVKEHUSI WIM HEIOCTIDKEHUS PE3yJIbTaTOB JACSITEILHOCTH, HAaXOIUTh OIMUOKY, TaBaTh
OLIEHKY NTPUOOPETEHHOMY OIIBITY.
NPEJMETHBIE PE3YJIBTATHI

OnepupoBaTh  TOHATHSMH: IUIMHAPUYECKass  TIOBEPXHOCTh,  0Opasyromue
MWIMHAPUYICCKOW TIOBEPXHOCTH;, IWIMHAP;, KOHHWYECKas IMOBEPXHOCTh, OOpa3yroImue
KOHHYECKOH MOBEPXHOCTH, KOHYC; cpepruieckas MOBEPXHOCTb.

PacnosnaBats Tena BpaieHus (HUIUHIDP, KOHYC, cepa u map).

OOBACHATH CIIOCOOBI MOTYUYEHHUS TEJI BPAILICHHUS.

KnaccuduiupoBats B3auMHOE pacroyiokeHre chepbl U TIOCKOCTH.

OnepupoBaTh MOHATHUSIMH: IIAPOBOM CETMEHT, OCHOBAHKME CETMEHTA, BBICOTA CETMCHTA,
IapOBOM CJIOM, OCHOBAHUE IAPOBOIO CJIOS, BBICOTA IIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbrauciare 00BEMBI U IJIOMIAIN TOBEPXHOCTEH TE BPAICHUS, TCOMETPHUYCCKHX TEIl C
MpUMEHEeHUEM (OpMYyI.

OnepupoBaTh MOHATHUSIMH: MHOTOTPAaHHUK, BIUCAHHBIA B chepy W ONMUCAHHBIA OKOJIO
cdepsl; chepa, BIUCaHHAs B MHOTOTPAaHHUK WIJIH TEJIO BPAICHUS.

BBIYHCIIATE COOTHOIICHHUS MEXKTy IUIOIIAIIMH ITOBEPXHOCTEH U 00bEMaMH 110 TI00HBIX
Tel.

N300pakaTe m3ydaeMble (GUTYypbl OT PYKH M C NMPUMEHCHHEM IPOCTBIX YEPTENKHBIX
WHCTPYMECHTOB.

BhITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBIX 00BEMHBIX (DHUTYD:
BUJ| CBEPXY, COOKY, CHU3Y; CTPOUTH CEYEHHUS TeJl BpallleHHUS.

N3Bnexars, UHTEPIPETUPOBATH u npeoOpazoBbIBATh uH(bOpMaLIHIO 0
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, IPEICTABICHHYIO Ha YepPTEKaxX U PUCYHKaX.

OnepupoBaTh NOHITHEM BEKTOP B IMIPOCTPAHCTBE.

BoInonHATh JEMCTBUSL CIIOKEHHMSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOXKECHHS
BEKTOpa Ha YUCIIO, OOBICHATH, KAKUMH CBOWCTBAMU OHH OO0JIaJIAIO0T.

[TpumeHsTH IPaBUIIO NTapaJUIeNeuIe a.

OnepupoBaTh MOHATUAMU: JACKAPTOBBI KOOPJAUHATHI B MPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, Yroj MEXKIY BEKTOpaMH, CKaspHOE
IIPOU3BE/ICHNE BEKTOPOB, KOJTMHEAPHbIE U KOMITJIaHAPHBIE BEKTOPHI.

HaxomuTe cymMMmMy BEKTOPOB M MPOM3BEACHHE BEKTOpa Ha YHCIO, YTOJI MEXIy
BEKTOpaMH, CKAJIIPHOE MPOU3BEACHHUE, PACKIAIBIBATh BEKTOpP MO JABYM HEKOJUIMHEAPHBIM
BEKTOpaM.

3a/aBath MJIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[IpumensTy reoMerpuueckue (axkThl I PEIICHHs CTEPEOMETPUYECKUX 3ajad,
MIPEIIOJIaraloIuX HECKOIbKO MIAroB PEIICHHs], €CIU YCIOBUS MPUMEHEHUS 3a/I1aHbI B SIBHOM
dhopwme.

Pemarte mpocrteifiiue reoMeTpuUecKHMEe 3aJaud  HAa  [PUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemare 3amaum Ha [0Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUH W HaXOXKICHHE
T€OMETPUYECKUX BEJIMYMH MO 00pasllaM WIH aJIrOpuTMaM, MPUMEHSS M3BECTHBIE METOIBI
MIPY pEIICHUH CTAHJIAPTHBIX MAaTEeMAaTUYECKUX 3a/1a4.

[TpumeHsTH IpOCTEHIIINE TPOTPAMMHBIE CPEJICTBA U ANEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI TIPH PEIICHUH CTEPEOMETPUICCKUX 3a/1a4.

[IpyBOoMUTE TpPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC U IKHU3HHU,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.



[IpuMeHsTh TOJIydeHHBbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEAIbHbIE CUTYallUd U
MPUMEHATh M3YyYCHHBbIC TIOHSATHA B TMPOLIECCE TIOMCKA PEHICHUS MaTeMaTHYeCKH
chopmMyIUpOBaHHON MPOOIEMBI, MOACIUPOBATh PEATbHBIE CUTYallUH Ha SI3bIKE T€OMETPUH,
HCCIIEI0BaTh MOCTPOEHHBIE MOJEIIH C UCIIOIB30BaHUEM I'€OMETPUUECKUX MOHATHI U TEOpeM,

ammapaTta anreOpbl; pemaTh MPAaKTUYECKUE 3aJadyH, CBSI3aHHBIE C HAXOXJICHUEM
F€OMETPUYECKUX BEIIMYHH.



TEMATHUYECKOE IINIAHUPOBAHUE

KosnuuyectBo 4yacos
HaumeHoBaHue pa3ie/ioB U TeM duekTpoHHble (¢ poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Tena Bpamenus 12 https://m.edsoo.ru/HYOWQL5KQ
OO6BbEMBI TEN 5) 1 https://m.edsoo.ru/B9ORVIYC9
3 BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/4ANCL4AGOMF
IT
4 OBTOpEHHE, O606H1€HI:I€, 7 1 https://m.edsoo.ru/DORV3P725
cucreMaTru3anus 3HaHuu
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 0



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

IHOYPOYHOE IINTAHUPOBAHHUE

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
U3y4YeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Cdepa u map: meHTp, paauyc,
JIMaMeTp; TUTOTIA b
MTOBEPXHOCTHU chepsl

01.09.2026

https://m.edsoo.ru/TW8Z59CHJ

B3anmHoe pacrionoxenue
cdepsl U IIIOCKOCTH;
KacaTeJbHast III0CKOCTh K
cdepe; miomaab chepsl

08.09.2026

https://m.edsoo.ru/YCMWC4M3I

N3obpaxenue chepsl, mapa Ha
mrockocT. CeueHus mapa

15.09.2026

https://m.edsoo.ru/QDCF8UGXE

Hwmaapuyeckas
MMOBEPXHOCTh, 00pasyromre
HWIMHAPUYECKON
MOBEPXHOCTH, OCh
HMIMHAPUYECKON TOBEPXHOCTH

22.09.2026

https://m.edsoo.ru/8516BBEO7

uauHap: OCHOBAHUS U
OOKOBast MIOBEPXHOCTb,
o0pa3ymoInas U 0Ch; IJIOMIAIb
OOKOBOI M MOJIHOM
MMOBEPXHOCTH

29.09.2026

https://m.edsoo.ru/W0JR979V9

N3o00paxkeHue nunuHapa Ha
IIockocTu. Pa3zBépTka
uunuHapa. CedeHus HUWIMHIpa
(TIIOCKOCTHIO, MapaljIeIbHOM
WJIM TIEPIEHAUKYISIPHON OCH
WIHH]IPA)

06.10.2026

https://m.edsoo.ru/OYMSPW10Z

Konuueckasi ToBepXHOCTb,
oOpa3ymolire KOHUIeCKOU
MOBEPXHOCTHU, OCh M BEPIITUHA

13.10.2026

https://m.edsoo.ru/H64QF3E6R



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R

KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHue U BeplInHAa,
oOpa3yroinas U 0Ch; IJIOMAIb
OOKOBOH W MMOJHOM
IIOBEPXHOCTH

20.10.2026

https://m.edsoo.ru/Q4EUBB6GT

VY ceu€HHBI KOHYC:
00pa3yroliue 1 BhICOTA;
OCHOBaHUS U OOKOBas
MTOBEPXHOCTh

03.11.2026

https://m.edso0.ru/80VNITU20

10

N3006paxkenue koHyca Ha
II0CKOCTH. Pa3BépTka KoHyca.
Ceuenust KoHyca (IIIOCKOCTBIO,
MapasieIbHON OCHOBAHUIO, U
IJTOCKOCTBIO, MPOXOISIIEH
yepe3 BEepIINHY)

10.11.2026

https://m.edsoo.ru/OPVOCKUYU

11

KomOunarmus Ten BpamieHus u
MHOTOTPaHHUKOB

17.11.2026

https://m.edsoo.ru/4AVHGTY X8F

12

MHoOrorpaHHuK, OMUCaHHbIN
okoJio cepsr; chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK
WJIH B TEJIO BpPAIICHHUS

24.11.2026

https://m.edsoo.ru/RMYY1STLP

13

ITousarue 00 00BéMeE.
OCHOBHBIE CBOIiCTBAa 00BEMOB
Tell

01.12.2026

https://m.edsoo.ru/4ACENHGLOZ

14

O0BEM LMIMH]IPA, KOHYCA

08.12.2026

https://m.edsoo.ru/\W8TGN5Z99

15

O06bEM 1mapa u mIomaIh
chepsl

15.12.2026

https://m.edsoo0.ru/GTAYCMOTT

16

[TomyroaoBast KOHTpOJIbHAS
pabota no Temam "Terna
Bpamenus" u "O6beMsbl Ten"

22.12.2026

https://m.edsoo.ru/4ANO4FYUUX

17

ITonoOHbIE TENA B
npoctpancTBe. COOTHOIICHHUS

29.12.2026

https://m.edsoo.ru/KCOMHJISWW



https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW

MEXTy TUIOIIAIMU
MOBEPXHOCTEH, 00BEMaMHU
MOJI00HBIX TEJ

18

Bekrop Ha miockocTu u B
MIPOCTPAHCTBE

12.01.2027

https://m.edsoo.ru/AQ405SB7C

19

CI10’ke€HHE U BEIYUTAHUAE
BEKTOPOB

19.01.2027

https://m.edsoo.ru/PMNHTUK7G

20

YMHOKEHUE BEKTOPaA HA YUCIIO

26.01.2027

https://m.edsoo.ru/4H7PLGBI1

21

Pasnoxxenne BexkTopa 1o TpéM
HCKOMILTIaHAPHBIM BEKTOPAaM.
[IpaBuio napamienenunena

02.02.2027

https://m.edsoo.ru/NZSOLFWN1

22

Pemenne 3amay, CBSI3aHHBIX C
MIPUMEHEHHUEM TPABUIT
JNENCTBHUN C BEKTOPAMHU

09.02.2027

https://m.edsoo.ru/73F23EPU5

23

KoopanaaTHO-BEKTOPHBIN
METO/]] TP peIIeHUH
reOMETPUYECKUX 3a]1a4

16.02.2027

https://m.edsoo.ru/BBI1139Z27U

24

[IpsmoyronsHas cucteMa
KOOPAWHAT B IPOCTPAHCTRBE.
Koopaunats! BekTOpa.
[Ipocreitmue 3anauu B
KOOPJAMHATAX

02.03.2027

https://m.edso0.ru/X9TSDNSQ3

25

Yroa Mex Iy BeKTOpaMH.
CkansipHO€ Mpou3BeieHne
BEKTOPOB

09.03.2027

https://m.edsoo.ru/RPAQMBCDO

26

Breruucnenue YIJIOB MCKAY
IIPAMBIMHA U IIJIOCKOCTAMHU

16.03.2027

https://m.edsoo.ru/EGRV3NF84

27

KonTtponpHas pabota o Teme
"BeKTOphl U KOOpAUHATHI B
mpocTpaHcTae”

30.03.2027

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpEHue, 06001mEeHNE U
cucTeMaTH3aIlHs 3HAHUM.

06.04.2027

https://m.edsoo.ru/16ASE1TYU



https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU

OcHoBHbIE (HUTYpPHI, PAKTHI,
TEOpEeMBI Kypca IUIaHUMETPUHU

29

[ToBTOpenue, 06o0IICHNE U
CUCTEMaTU3alMs 3HAHUMN.
OcHoBHBIE (HUTYDPHI, PAKTHI,
TEOPEMBI Kypca IJIAaHUMETPUHU

13.04.2027

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpEeHue, 0600IICHNE U
CUCTEeMaTU3alus 3HaHH.
3anauy MIaHUMETPUU U
METO/IbI HX PEIICHHS

20.04.2027

https://m.edsoo.ru/UF02M943T

31

[ToBTOpEeHue, 0600IICHNE U
CHCTEMAaTH3aIHs 3HAHWH.
3ajauu IaHUMETPUHU U
METOJIbI HX PEIICHHS

27.04.2027

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpeHuEe, 0600IIEHNE U
CHCTEeMaTH3aIs 3HaHUH.
OcHoBHbIE (HUTYPBI, (PAKTHI,
TEOPEMBI Kypca CTEPEOMETPUH

04.05.2027

https://m.edsoo.ru/ZY6BYLY7W

33

Hrtorosas koHTpoJbHAS paboTa

11.05.2027

https://m.edsoo.ru/VP8CXOC4C

34

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMATH3alMs 3HAHUI

18.05.2027
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MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOM ITPOI'PAMMBI

l'ff)(())ll[}epﬂeMOFO IIpoBepsiemble NpeMETHBIE Pe3y.ILTATLI 0CBOCHHA OCHOBHOI{
pesybTaTa o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
6 I'eomerpus

OnepupoBaTh NOHATHAMHU: [HJIHHIPUYECKAs TIOBEPXHOCTH, 00pa3yromme

6.1 WIMHAPUYECKON TMOBEPXHOCTH, LMJIMHIP, KOHWYECKas IOBEPXHOCTb,
oOpa3zylomme KOHHUYECKOH  TOBEPXHOCTH, KOHYC, cQepuueckas
IOBEPXHOCTh

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

6.3 OOBSCHATH CIIOCOOBI MOJTYYSHHUS TNl BPAIICHHSI

6.4 KnaccuduimpoBaTs B3aMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh TOHSATHSAMH: IIAPOBOH CErMEHT, OCHOBAHHE CETMEHTA,

6.5 BBICOTa CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
IIAPOBOTO CIIOS, IIAPOBOM CEKTOP

6.6 Bobraucnare 0o0bEMBI M IUIOMIATM  TIOBEPXHOCTEH TeNl BpaimieHwHs,
TeOMETPUIECKUX TEIl C PUMEHEHUEM (hopMyIT
OmnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHWK, BIIMCaHHBI B chepy u

6.7 OTIMCAHHBIN OKOJIO cdepsl, cepa, BIUCAHHAS B MHOTOI'PAHHUK WU TEJIO
BpaIeHus

6.8 BbluncnsaTe COOTHOIIEHHS MEXKAY IUIOMAASMH TOBEPXHOCTEH W
00BpéMaMH ITOJOOHBIX TENT

6.9 Hso6pa>1<an; u3ydyaeMble (pUrypbl OT PYKH U C NMPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
BoInonHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB TPOCTHIX

6.10 00bEMHBIX (GUTYP: BHJI CBEPXY, COOKY, CHHM3Y; CTPOHUTH CCUCHHS Tl

BpaliCHUsA

W3BnekaTh, MHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HH(MOPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (UTypax, MPEACTABICHHYIO Ha
YepTeKax U pUCYHKaxX

[IpumensTh reomerpuueckue (GakThl ISl PEHICHUS CTEPEOMETPUUYECKUX
6.12 3a/1a4, MPENOJIaraloliuX HECKOJIBKO IaroB pPEUIeHHs, €CIIU YCIOBUS
IPUMEHEHHUS 33JIaHbl B ABHOU opme

6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
BBINONHATE JICHCTBUS CJIOXKCEHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB H
6.14 YMHOKEHHUSI BEKTOpa Ha YHCIIO, OOBSACHATh, KAKUMHU CBOWCTBAMU OHU
o0azaroT
6.15 [TpuMeHsTh MpaBUJIO MapauieNenuneia Py CI0KEHUH BEKTOPOB

OHepI/IpOBaTL NOHATHUAMU: IACKAPTOBBI KOOPAHWHATHI B IPOCTPAHCTBE,
BCKTOP, MOAYJIb BCKTOpA, paBECHCTBO BCKTOPOB, KOOPAWHATBHI BCKTOPA,
yroia MeExAy BCEKTOPaAMH, CKaJIIpHOC  TIPOU3BCIACHUC BCKTOPOB,
KOJUIMHCAPHbIC 1 KOMIIJIAHAPHBIC BEKTOPLI

6.16

Haxoauts CYMMY BCKTOPOB H IPOU3BCACHUC BCKTOPA HA YHUCJIO, YI'OJ
6.17 MCXKAY BCKTOpaMH, CKAJIIPHOC MPOU3BCACHUC, PACKIIAAbIBATL BCKTOP II0
JABYM HCKOJUIMHCAPHBIM BCKTOPaAM

6.18 3aI[aBaTL IIJIOCKOCTh YPAaBHCHUCM B ﬂeKapTOBOﬁ CUCTCMC KOOpAUHAT




6.19

Pemware mpocreiiiine reoMETpUYECKHE 3aJadyd  Ha I[PUMEHEHHUE
BEKTOPHO-KOOPJAUHATHOIO METOAA

6.20

Pemrate 3aa4d Ha aJ0Ka3aTCJIbCTBO MAaTEMAaTHYCCKUX OTHOILICHUM U
HaxO0XKXJACHUC IT'COMCTPUYICCKHUX BCIWYHH I10 06pa3uaM WK aJITOpUTMam,
IIPUMCHAA HU3BECTHBIC METOAbI npu peuICHUN CTaHAapTHBIX
MaTCMaTHYCCKHUX 3ada4

6.21

[IpuMeHATs mpocCTEHIIME IPOTrPpaMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKHX 3a]1a4

6.22

[IpuBOIUTE NpHUMEpPBl MaTEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
JKW3HH, PACIIO3HABATh IPOSIBIICHHE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpumeHsTh TOJMY4YEHHbIE 3HAHWS Ha TPAKTUKE: AHAJIU3UPOBATH
peaJibHble CUTyalldd M TNPUMEHSATh HU3y4EHHbIE MOHATHUS B IpOILECcCe
MOMCKA pEIIEeHHUs MaTeMaTH4YeCKH CQHOPMYIUPOBAHHON MPOOIEMBI,
MOJIEIMPOBATh PEAIbBHBIE CUTYyal[UM Ha SA3BIKE T'€OMETPHM, MUCCIEN0BATh
IIOCTPOCHHBIE MOJEIN C HCIIOJIb30BAHUEM I'€OMETPHUYECKUX ITOHATHU U
TeopeM, armnapara anreOpsl, pelarh NPpakTUYECKUE 3a]1aul, CBSI3aHHBIE C
HaX0XJICHUEM IT'€OMETPUYECKUX BEJTNYHH




INPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

6

I'eomerpus

6.1

Hununapuyeckas MOBEPXHOCTb, O0O0pa3yrolIMe LWIMHIPUYECKOH IOBEPXHOCTH, OCh
UWIMHAPUYECKOH moBepxXHOCTU. LlunumHap: ocHOBaHMS U OOKOBas IOBEPXHOCTD,
00pa3yromas 1 ockh, IO 1b OOKOBOH ¥ MOJIHON MOBEPXHOCTH

6.2

Konuueckass moBepXHOCTh, 00pa3ylomme KOHHUYECKOW IOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOH moBepxHOocTH. KoHyc: ocHOBaHHME M BepuInHA, 00pasyomas U OCh, IUIONAIb
OOKOBOM M MOJTHON TIOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIoIue U BEICOTA, OCHOBAHUS
OOKOBasl MOBEPXHOCTh

6.3

Coepa m map: meHTp, paauyc, AWAMETp, IJIOIMIAAb IMOBEpXHOCTH cdepsl. B3ammuoe
pacnoJiokeHue cgepbl U MI0CKOCTH, KacaTeabHas INIOCKOCTh K cepe, IIomaas chepbl

6.4

N300pakenue Ten BpalieHUs Ha IIIO0CKOCTH. Pa3BEépTka IMIMHApPA U KOHYCa

6.5

KomOunammu Tten BpalieHWs W MHOTOTPAHHUKOB. MHOTOTPAHHHMK, OIMCAHHBINA OKOJIO
cdepsl, chepa, BmMcaHHAs] B MHOTOTPAHHUK, HJIM TEJIO BpallleHUS

6.6

[Tonsatue 06 o0véMe. OcHOBHBIE CBoOlicTBa 00BEMOB Ten. Teopema 00 o0BEME
MPSIMOYTOJIFHOTO Tapaijiesienuneaa u cieacTus u3 He€. O0bEM 1uuHaApa, Konyca. O0béM
11apa u miomajs chepbl

6.7

[logoGHuble Tenma B mpocTpaHcTBe. COOTHOLIEHUS MEXIY IJIOMAASMH TOBEPXHOCTEH,
00bEMaMu MOJOOHBIX Tel

6.8

Ceuenust mwinHApa (MapajielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHs KOHyca
(mapajuieIbHOE OCHOBAHUIO M ITPOXOASIIEe Yepe3 BEPUIMHY), CEUSHMsI 11apa

6.9

Bektop Ha miockocTy U B IpocTpaHcTBe. CIIOKEHHE M BEIYMTAHUE BEKTOPOB. Y MHOKEHHE
BEeKTOpa Ha uucio. Pa3noxkeHue BekTopa 1mo TpEM HEKOMILIaHapHBIM BekTtopam. [IpaBuio
napamenenunena. Pemenue 3amad, CBSI3aHHBIX C NPUMEHEHUEM TMPaBWII JCHCTBUH C
BEKTOpaMU

6.10

[IpsimoyronpHas cucrema KoopAuHAT B npocTtpancTBe. Koopaunatel Bektopa. [Ipocreitmme
3alauyd B KOOpAMHATaxX. YToid Mexay Bekropamu. CKalsipHOE NpPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB Mexay HNPSMBIMH M IJIOCKOCTSIMHU. KoopanHaTHO-BEKTOPHBINH METOJ
P PEIICHUH T€OMETPUUECKUX 3a/1a4




IMPOBEPAEMBIE HA EI'D IIO MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHSI OCHOBHOM OBPA3OBATEJIbHOM ITPOTPAMMBI CPEJIHETO
OBLIET'O OBPA3OBAHUA

Ko

. olll;e AeMOro IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHUs
pobep OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeTHEro 00111ero 00pa3oBaHusi

TpeOOBaHUS

Bnagenue meromamu J10Ka3aTeiabCTB, AJITOPUTMAMM PEUICHHUS 3a7ad; yMEHHE
(GbopMynHpOBaTh W ONEPHPOBATH MOHATHUSMH: ONpEACICHUE, aKCHOMa, TeOpeMa,
CIIEZICTBHE, CBOMCTBO, MPU3HAK, J0KA3aTEICTBO, PAaBHOCHIIbHBIE (DOPMYIUPOBKH;
OPUMEHSTh MX; yMEHHE (QOpMYyIupoBaTb OOpaTHOE M IPOTUBONOJIOKHOE
YTBEpXACHUE, TMPUBOJUTH MPUMEPbl M KOHTPIPHUMEPHI, HCIIOJIb30BaTh METOJ
MaTeMaTH4YeCKOW WHAYKIUHU; MPOBOJUTH JI0KA3aTelIbHBIE PACCYKICHHUS IpU
pelIeHUH 3a/la4, OLEHUBATh JIOTUYECKYIO MPAaBUIBHOCTb PACCYXJEHUMN; yMEHHE
OTEpUpOBaTh  TOHATUSAMHU: MHOXECTBO, IOJAMHOKECTBO, OIEpalul  Haj
MHO>KECTBAMU; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar i
OTMCAaHUs peaIbHBIX MPOLECCOB U SBJIICHUN U MpPU PELIEHUH 3ajady, B TOM YHUCIIE
U3 JpYyrux y4deOHBIX NPEIMETOB; YMEHHME OINEepUPOBATH MOHATHUSAMU: Tpad,
CBSI3HBIN Tpad, AepeBo, IUKIL, Tpad Ha MIIOCKOCTH; YMEHHUE 3a]jaBaTh U OMUCHIBAThH
rpadsl pa3InYHBIMU CIOCOOAMU; NCIOJIB30BaTh Tpadbl P PEIICHUH 33]1a4

YMeHne onepupoBaTh MOHITHIMHU: HATypaITbHOE YHCIIO, IIEJI0€ YUCIIO, CTETICHD C
LIETBIM TIOKa3aTesieM, KOPeHb HATYpalbHOW CTENEHH, CTETNEHb C PalMOHATHHBIM
ToKa3aTeseM, CTeTICHb C JICMCTBUTEIBHBIM ITOKa3aTeNeM, JIorapudm dncia, CHHYC,
KOCHHYC M TaHT€HC MPOU3BOJILHOTO YHCJIA, OCTATOK MO MOJYIIO, pallMOHAIBLHOE
YHCIIO, HPpPALMOHANBHOE  YHCJIO, MHOXKECTBAa  HATypalbHBIX,  LENbIX,
palMOHANbHBIX, JIEHCTBUTENBHBIX YHCEN; YMEHHE UCMHOJIb30BaTh MPHU3HAKU
JeIMMOCTH, HAaUMEHBIIMA OOLIMIl NenuTens M HauMeHbllee oOlliee KpaTHoe,
anroput™ EBKiMga mpu  pelieHMd 3aJady; 3HAKOMCTBO C  Pa3jMYHBIMU
MO3ULMOHHBIMU CHCTEMaMHU CUYUCIICHUS, YMEHHE BBINOJHITh BbIUHCICHHUE
3HaUYEHUN U MpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHSAMU U Jorapudmamu,
npeoOpa3oBaHus JIPOOHO-pAIlOHATBHBIX BBIPOKEHUM; yMEHHE OIEepUpOBATh
HOHSTUSIMHU: MOCIIEZI0BATEIHHOCTD, apupmMeTnyeckas porpeccus,
reoMeTpuueckas mporpeccusi, OECKOHEYHO yObIBaroIias T'eOMeTpUYecKas
Iporpeccusi; yMeHue 3aJaBaTh MOCIEAOBATEIbHOCTH, B TOM YHCJE C ITOMOIIBIO
PEKYPPEHTHBIX (HOPMYIT; YMEHHUE ONEPUPOBATh MOHATHSIMHU: KOMIUIEKCHOE YHUCIIO,
COMPsKEHHBIE KOMILUIEKCHBIE YHCIIAa, MOAYJIb U apryMEHT KOMILUIEKCHOTO YHCIa,
(dopma 3anmucH KOMIUIEKCHBIX 4Yucel (TeoMeTpudecKas, TPUTOHOMETpUYecKas U
anreOpauveckasl); yMeTh  NPOU3BOAUTH  apU(PMETHUYECKHE  JEUCTBUA C
KOMIUICKCHBIMU YHCJIAMH; TPUBOAUTH MPHUMEPHI UCIOIB30BAHUS KOMILIEKCHBIX
Yycell; ONEPUPOBATh MOHATUAMU: MaTpHia 2X2 u 3x3, onmpenenuTesab MaTpPULIbL,
T€OMETPUYECKUI CMBICI OTIPEACITUTEINS

YMmenue OIICpHUpOBaATH IOHATHUAMU! padrOHaJIbLHBIC, HppallOHAJIbHBIC,
IMIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOI‘apI/Iq)MI/I‘leCKI/Ie, TPUTOHOMCTPUYICCKHUC
YpaBHCHHA U HCEPABCHCTBA, HUX CUCTEMbI; YMCHHC OIICPUPOBATH INOHATUAMMU:
TOXKACCTBO, TOKIACCTBCHHOC Hpeo6pa30BaHHe, YpaBHCHHUEC, HCPABCHCTBO, CUCTCMaA
ypaBHeHHfI U HCEPABCHCTB, PABHOCHIIBHOCTH ypaBHeHHfI, HEPaBCHCTB U CUCTCEM,
YMCHHC pCIIaTh YpaBHCHUSA, HCPABCHCTBA W CHCTEMbI C IIOMOIIBIO PA3JITMYHBIX
HpI/IéMOB; peuiatb YpaBHCHUSA, HCPABCHCTBA U CHUCTEMbBI C IIApaMCTPOM;
NPUMCHATHL YPABHCHUA, HCPABCHCTBA, UX CUCTEMbI U1 pCIICHUA MAaTCMAaTUUCCKUX
3ala4 U 3aa4 U3 pa3JIMYHbIX obnacreit HAaYKH U peanLHoﬁ KHN3HHU




YMmenue — omepupoBaTh — MOHATHAMM:  (QYHKIHS,  YETHOCTH  (YHKIUH,
NEPUOANYHOCTD (PYHKIMH, OTPAHUYCHHOCTb (PYHKIIMH, MOHOTOHHOCTh (D)YHKIIUH,
9KCTpeMyM (yHKIMH, HauOoJbllee W HAMMEHbIIEEe 3HAa4YeHHs (YHKIMU Ha
MPOMEXYTKE, HENpepbIBHAS (PYHKIHMS, aCHMITOTHI rpaduka (yHKIUH, TepBas U
BTOpasi MPOW3BOAHAS (DYHKIHH, TEOMETPHUECKHH U (HU3UYECKUH CMBICT
IPOM3BOJIHOM, TEPBOOOpa3Has, OMPENeNEHHBIH HHTErpal; yMEHHE HaXOIUTh
acUMITOTHl Tpaduka (QYHKIMH, yMEHHE BBIYHCIATH MPOU3BOJIHBIE CYMMBI,
NPOM3BEACHUS, YAaCTHOTO M KOMIO3WIUHN (YHKIHA, HAXOIUThb YpaBHEHHE
KacaTedbHOH K Tpaduky (QyHKIMHM, YMEHHE HAaXOJUTb IPOU3BOJIHBIE
JJIEMEHTAPHBIX  (YHKUWH; yYMEHHE  HCIIOJIb30BaTh  MPOM3BOJHYIO IS
uccienoBaHus (QYHKIWH, HAXOMUTh HAWOOJBIINE W HAUMEHBININE 3HAYCHUS
GyHKIMM; CTpOUTh TpaUKM MHOTOYJIEHOB C HCIOJB30BAHMEM  ammapaTa
MaTeMaTHYEeCKOTO AaHajHM3a; MPHUMEHATh TMPOWU3BOAHYIO JUISI HAXOXKICHUS
HAWJIY4IIEerO PEeIISHHUs B MPHUKIIAIHBIX, B TOM YHCIIE COIMAIBHO-O9KOHOMUYECKUX U
¢dbu3uYecKkux 3amavyax; HAXOJUTh IUIOMAAd U OO0BEMBI (GUTY C TMOMOIIBIO
WHTETpaja; IPUBOJAUTH MPHUMEPHl MATEMATUIECKOTO MOJICITUPOBAHHS C TTIOMOIIBIO
T depeHInanbHbIX YpaBHEHHM

YMmenue onepupoBaTh NOHATUSAMU: Tpaduk ¢yHKUMH, oOpaTHas QYHKUUSA,
KoMmo3uuus  QyHKUUH, JuHeWHas ~ (QyHKUuWsA, KBaApaTHuHas — (QYHKUUSA,
panuoHanbHas (YHKIMS, cTeleHHas (DyHKIUS, TPUTOHOMETpUYecKue (QYHKIIHH,
oOpaTHbIE TPUTOHOMETpUYECKHE (YHKIIMH, MOKa3zaTelbHas U Jorapudmuyueckas
(GyHKIMHM; yMEHHE CTPOUTh TIpauKu H3YyYEHHBIX (YHKIMHA, BBIIOJIHATH
npeobpazoBaHusi TpadukoB (PYHKIMH, UCMOJB30BATh TpapUKA I H3yUEHUS
MIPOLIECCOB U 3aBUCUMOCTEN, IIPU PELICHUH 3a/1a4 U3 APYTUX y4eOHBIX IPEIMETOB
U 3a7a4 M3 pealbHOM KHU3HM; BbIpakaThb (OPMYJIaMU 3aBHCHUMOCTH MEXIY
BEJIMYMHAMM; MCIIOJB30BaTh CBOWCTBA M Tpaduku GYHKUMH U1 peleHus
YpaBHEHMH, HEPABEHCTB U 3a/ay C MapaMeTpaMu; U300paxaTbh Ha KOOPAUHATHOMN
IJIOCKOCTU MHO>KECTBA PEIICHUI ypaBHEHHM, HEPAaBEHCTB U UX CUCTEM

YMeHue pemiate TEKCTOBbIE 33[1a4d Pa3HbIX TUIOB (B TOM YHCIE Ha MPOLECHTHI,
JOJIM W 4YacTd, Ha JBW)KEHHEe, padoTy, CTOMMOCTh TOBapOB U YCIyT, HaJOIH,
3aJaud M3 OO0JIaCTH YIpaBJICHUS JIMYHBIMU U CEMEUWHBIMH (UHAHCAMM);
COCTaBIIATh BBIPKEHUS, YPABHEHHUS, HEPABEHCTBA U HMX CHUCTEMbI IO YCIOBHUIO
3a/lauM, HMCCIEJ0BaTh MOJYYEHHOE pelIeHHe M OICHMBATh IPaBAONOJ00HOCTH
Pe3yNbTaTOB; YMEHHE MOJICIUPOBATh PealibHbIE CUTYAllUH Ha S3bIKE MaTeMAaTHKH,
COCTaBIISATh BBIPOKEHUS, YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI IO YCIOBHIO
3a/laud, UCCIIEJIOBaTh MOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHMEM arrmapara
anreOpbl, UHTEPIPETUPOBATH MOJTYUCHHBIN pe3y/IbTaT

YMeHue onepupoBaTh MOHATUSAMH: cpelHee apudMeTHyeckoe, Me/HaHa,
HauOoJiplllee M HauMMEHbIIEe 3HAYEHUs, pa3Max, IUCIEPCHUs, CTaHAApPTHOE
OTKJIOHEHHE YHUCIIOBOrO Habopa; yMEHHE M3BJEKaTh, HWHTEPIPETUPOBATH
UHpOpMaLMIO, TpPEJICTaBIEHHYI0 B Taliuuax, Ha JIuarpaMMax, Trpadukax,
OTpPaXKalollyl0 CBOMCTBA pEAJbHBIX IPOLECCOB M SBJICHUH; TPEICTABIATH
UHPOPMALIMIO ¢ MOMOIIbIO TAOJNUIl U JUarpaMmM; UCCIIEA0BaTh CTaTUCTHYECKHE
JIaHHbIe, B TOM 4YHCJE C NMPUMEHEHHEM Trpa(uyecKux METOJ0B U HJIEKTPOHHBIX
CpeACTB; TpapHUuUecKd HCCIEIOBATh COBMECTHbIE HAOMIOJNEHHUS C TOMOIUIBIO
JarpamMM pacceuBaHus U JIMHENHON perpeccun

YMeHue omnepupoBaTh MOHATHUSMH: CIy4alHbIN ONBIT M Ciy4yaiiHOe coObITHE,
BEPOATHOCTh  CIIy4aHOTO COOBITHS; YMEHHME BBIYHMCISATH BEPOSITHOCTH C
UCIOJb30BAHUEM TpapUUECKUX METOJO0B; NPUMEHATh (OPMYJBI CIOXKEHUS U
YMHOKEHHUSI BEPOATHOCTEH, GOpMyNTy IOJTHOH BeposTHOCTH, popmyny bepHymu,




KOMOMHATOpHbIE (akThl W (OPMYIBI; OICHHBATH BEPOATHOCTH peaATbHBIX
COOBITHH;  yMEHHME  ONepUpOBaTh  MOHATUAMHU:  CiIydailHas  BEJIMYMHA,
pacrnpeesieHue BEPOSATHOCTEH, MAaTeMaTH4YeCKOe OXUJAHWEe, JUcHepcus |
CTaHJAPTHOE OTKJIOHEHHE CIy4ailHOW BENUYMHBI, (PYHKIMHM pPACHpEICTCHHUS U
IUIOTHOCTH PaBHOMEPHOIO, IOKAa3aTEJIbHOIO U HOPMAIBHOIO pPACIpEeIICHHIH;
YMEHHE HUCII0Ib30BaTh CBOMCTBA U3YUEHHBIX PAaCHpeIeIeHUM 11 PEeleHus 3a/1ay;
3HAaKOMCTBO C TMOHATHUSAMH: 3aKOH OOJBIIMX YHCEN, METOJbl BBIOOPOUYHBIX
UCCIIIOBAaHH;, yYMEHHE NPUBOJUTH MPHUMEPHl MPOSBICHUS 3aKOHA OOJIBIINX
yycesl B IPUPOJHBIX M OOILIECTBEHHBIX SBJICHUSAX; YMEHHE OIEpPUpPOBAThH
HOHSTUSIMU: COUYETAHUE, IEPECTAHOBKA, YUCIO COYETAHUM, YHCIIO MEPECTAHOBOK;
6uHoM HploTOHA; yMEeHHE NPUMEHSATh KOMOMHATOpHbIE (DAKThI U pacCyXJEHUs
JUI peUIeHMs 3aJay; OLIEHHWBATh BEPOSITHOCTH PEaIbHBIX COOBITHI; COCTaBISAThH
BEPOSITHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH MOJYUCHHBIN PEe3yabTaT

YMeHne onepupoBaTh NMOHATHUSAMH: TOYKA, IpsAMas, IIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYUHA YIJIA, IUIOCKUN YroJ, JBYTPAHHBIM YroJi, TPEXTPaHHBIN
yroj, CKPEIIMBAKOIIHAECS IMpsAMbIC, NapAJUIENbHOCTh M IEPIEHIUKYISPHOCTD
NpSAIMBIX M IUIOCKOCTEM, YroJdl MEXAYy MNPAMBIMH, YIOJ MEXAYy NOpSIMOM H
IJIOCKOCTBIO, YTOJI MEKIY IIOCKOCTSMH, PACCTOSTHUE OT TOYKHM 0 IJIOCKOCTH,
paccTosiHue MEXAY MPAMBIMHM, PACCTOSHHE MEXAY IUIOCKOCTSIMHU; YMEHHE
WCIIOJIb30BATh MPU PEUICHUH 3a]1a4 U3ydyeHHbIe (aKThl U TEOPEMbI TUIAHUMETPUH;
YMEHHME OLIEHHBaTh pa3Mepbl OOBEKTOB OKPYXKAlOIIEr0 MHPA; CTPOUTh
MaTeMAaTHYECKUE MOJENHM C IOMOIIBI0 T€OMETPHUYECKUX MOHATUH WM BEIUYMH,
penaTh CBSI3aHHbIE C HUMH ITPAKTHYECKUE 3aa4H
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YMeHune omnepupoBaTh TMOHATHAMH: IUIOHMAAs (GUTYPBl, O0O0BEM  (UTYDHI,
MHOTOTPaHHUK, TPABWIBHBI MHOTOTPAaHHHMK, CEYEHHWE MHOTOTpPaHHUKA, KYO,
napajieNienunen, Npu3Ma, NupamMuaa, (urypa ©W TOBEPXHOCTh BpPAIICHHUS,
OWIMHID, KOHYC, Imap, cdepa, miomans cdepbl, IUOMAAh TOBEPXHOCTH
MUPaMUbI, TpPU3MBI, KOHyCa, IMIMHApPA, O0BEM Kyda, NPSIMOYTrOJIHHOTO
napajieNienunea, MUPaMUIbl, MPU3MBI, IHJIUHIPA, KOHYyca, Iapa, pa3BEépTKa
MIOBEPXHOCTH, CCUCHHsI KOHYCa M IIMJIMHIIPA, TapauIeIbHbIC OCH WIH OCHOBaHUIO,
CeUeHHEe Iapa, IUIOCKOCTh, Kacaromascs cepbl, IHIUHAPA, KOHYCa; YMCHHE
CTPOWTH CEUEHHE MHOTOIpaHHHMKA, W300pakaTh MHOTOTPAHHUKH, (QUTYpHI H
TIOBEPXHOCTH BpPALICHHS, UX CCUYCHHUS, B TOM YHUCIIC C TIOMOIIBIO AICKTPOHHBIX
CpPE/CTB; YMEHHE IPUMEHSTh CBOWCTBA TEOMETPUUECKUX (PHUTYP, CAMOCTOSTEIHHO
(dbopMynHpOBaTh OINpENeNeHUus] HU3y4aeMbIX (HUTYp, BBIJBUTATh TUIOTE3bI O
CBOMCTBAX ¥ TMPHU3HAKAX TCOMETPUYECKUX (GUTyp, OOOCHOBBIBATH  HJIH
ONpOBEpPraTh MX; YMEHUE MPOBOJUTH KilacCUPUKAIMIO (UTYp 1O pa3IMYHBIM
NPU3HAKaM, BBITIOJIHITh HEOOXO0IMMBIC JOTIOJHUTEILHBIC TIOCTPOCHUS
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YMeHHe OInepupoBaTh IMOHATUSMH: JIBHOKCHHE B IPOCTPAHCTBE, IMapallCiIbHBIN
IIEPEHOC, CAMMETPHS Ha MIIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHme
nonobus, moaoOHbIe (UTYpHI; YMEHHE paclo3HaBaTh paBHbIE U TOJOOHBIE
¢burypsl, B TOM 4HCI€ B MPUPOJE, HCKYCCTBE, APXHUTEKTYpe; HCIOJIL30BATh
reOMETPUYECKHe OTHOIICHHs MPH PEHICHUU 3aJay; HaXOIAWTh T€OMETPHUYECKHE
BEJIMYMHBI (IJIMHA, YroJ, TUIOMah, 00BEM) MPH PEIIeHHH 3aJady W3 JAPYTHX
y4eOHBIX TPEIMETOB U U3 PEAbHOM )KU3HU; YMEHHUE BBIUYUCISTh T€OMETPUUIECKHE
BEJIMYMHBI (IJIMHA, YTOJ, TUIOIIA b, 00BEM, MIIOMAdb MOBEPXHOCTH), UCIIONIB3YS
u3ydeHHbIe (OPMYIBI U METO/IbI, B TOM YHUCIIE: TUIOIIAh TOBEPXHOCTH MTHUPAMUIBI,
MpU3MBI, KOHYyCa, MUIMHJIpPA, Mom@as cdepsl; 00bEM Kyba, MPSMOYTroJLHOTO
napajuieienumnena, NUpaMUAbl, TMPU3MbBL, IWUIMHApPA, KOHYyca, IIapa; yMEHHE
HaXOJHUTh OTHOIICHHE 00HEMOB MOJOOHBIX HUTYD




12

YMeHue onepupoBaTh MOHATHAMU: IPSIMOYTOJIbHAS CHUCTEMa KOOPAMHAT, BEKTOP,
KOOpAMHATHl TOYKH, KOOPAMHATHI BEKTOpA, CyMMa BEKTOPOB, MPOU3BEACHUE
BEKTOpa Ha 4YUCIIO, PA3JIOKEHHE BEKTOpa MO 0a3ucy, CKaIIPHOE IPOU3BEICHUE,
BEKTOPHOE TIPOM3BEIEHHE, YroJl MEXAy BEKTOpaMH; yMEHHE HCIOJIb30BaTh
BEKTOPHBIH W KOOPAMHATHBIA METOJA JUIsl PElICHUS T€OMETPHYECKUX 3a1ad H
3aa4 APYrux y4eOHBIX TPEIMETOB
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YMmenune BbIOMpATh MOAXOIAIIMKA METOA JUIA pEUICHUs 3aJadd; MOHUMAaHUE
3HaYMMOCTH MAaTEMAaTUKU B M3Y4E€HUH MPUPOJHBIX U OOIMIECTBEHHBIX MPOIECCOB U
SIBJICHUM; YMEHHUE PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTUKHU B HUCKYCCTBE,
YMEHUE MPUBOJUTH IPUMEPBI MATEMATHYECKUX OTKPBITUH POCCUHCKOU H
MHPOBOM MaTEMaTUYECKON HAYKU




HEPEYEHDB 3JIEMEHTOB COAEPXAHUS, IPOBEPAEMBbIX HA EI'D I1O

MATEMATHUKE
Kon | IlpoBepsieMblii 3JIeMeHT COiePKAHMUS
1 Yucna v BIYKCICHUS
1.1 | Harypanbnble u nensle yncia. [lpu3Haku 1e1MMOCTH HENbIX YUCeT
12 Pannonanbubie yucna. OOBIKHOBEHHBIE U JAECATUYHBIE APOOU, MPOLEHTHI, OECKOHEYHBIE
TIEPHOTUICCKHIE IPOOH
13 ApI/I(bMeTI/I‘-I?CKI/Iﬁ KOPEHb HaTYpaJbHOU cTerneHu. J[eHCTBHS ¢ apupMETHIECKUMU KOPHSIMHU
HaTypaJIbHOM CTENEHU
1.4 | Crenens ¢ nenbim nokasareneM. CTeeHb ¢ pallMOHAIBHBIM MoKa3aTeneM. CBOMCTBA CTEICHU
15 CuHyC, KOCMHYC W TaHI'€HC YMCJIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHTEHC
YHCJIOBOTO apryMeHTa
1.6 | Jlorapudwm uucna. JlecaTHIHBIC U HATYpaTbHBIC JOTapU (MBI
JleiicTBuTenpHble uucia. ApupMETHUYECKHE ONepaluyd C JEeHCTBUTENbHBIMH YHCIaMHU.
1.7 | [lpubnuxE€HHbIE BBIYMCIEHUS, NpaBWIa OKPYIJIEHMS, NPUKHIKA M OIEHKa pe3yabTaTa
BBIUMCIICHUI
1.8 | [IpeoOpa3oBaHue BEIpOKEHUH
1.9 | KomruiekcHbIe ynciia
2 | YpaBHEeHHS U HEPaBEHCTBA
2.1 | Llemsie u 1poOHO-pAITMOHAIEHBIC YPABHEHUS
2.2 | UppanmoHaibHbIe ypaBHEHHS
2.3 | TpuroHOMEeTpHUYECKUE YPAaBHCHHS
2.4 | IlokazaTenpHBIC U JOTapUPMUUECKUE YPAaBHEHUS
2.5 | Lensie u 1poOHO-paniioHaIbHBIE HEPABEHCTBA
2.6 | UppanmoHaibHbIC HEPABEHCTBA
2.7 | IlokazaTenbHbIC U JOrapu(hMHUUECKHE HEPABCHCTBA
2.8 | TpuroHomeTpuiecKkue HEPaBEHCTBA
2.9 | CucteMbl U COBOKYITHOCTH YPaBHEHHI 1 HEPABEHCTB
2.10 | YpaBHeHUs1, HEPABEHCTBA U CUCTEMBI C MapaMeTpamMu
2.11 | Marpuia cucteMbl JUHEHHBIX ypaBHeHHUH. OnIpeenTe]b MaTPUIIbI
3 DyHKIUU U TpaduKu
31 Oynkuus, cnocodbsl 3amanus (ynkuuu. ['paduk dynkuun. Bzanmuo obpaTHbie (QYHKUIHU.
Uérnple u Heu€THbIe pyHKuMU. [lepronuueckue GyHKIMN
Ob6nacTh ompeaeneHus U MHOXKeCTBO 3HaueHWil (yHkuuu. Hymu dynkuuu. [Ipomexyrku
3.2 | 3HakomocTosHCTBA. [IpoMeXyTKM MOHOTOHHOCTH (GYHKIHH. MaKCUMyMbl U MHUHHUMYMBbI
¢byukiun. Haubosnbiee 1 HauMeHbllee 3HaYeHHe (QYHKIIUU Ha IIPOMEKYTKE
33 CreneHHass (QYHKIUS C HaTypalbHBIM M IeNbIM MOKa3areiaeM. E€ cBolicTBa M Tpaduk.
CBoiicTBa u rpaduk KopHs N-0ii cTeneHn
3.4 | TpuronomeTrpuyeckue GyHKIMHU, UX CBOICTBA U rpaduku
3.5 | Iloka3zarenbHas u Jorapupmudeckas GyHKIUHU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl rpadukoB (QyHkiuil. CpoiicTBa (QYHKIUN, HEMPEPHIBHBIX Ha
OTpe3Ke
3.7 | IlocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUsI TOCIIEA0BATEIbHOCTEH
3.8 | Apudmernueckas U reomeTpuueckas nporpeccuu. Popmyna ci0KHbBIX IPOLIEHTOB




Hauana matemaTtnueckoro aHaiusa

4.1 | IpousBoanas ¢pyHkuu. [Tpon3BoaHbIC SIEeMEHTAPHBIX (HYHKIIUI
47 [IpumMeHeHre MPOM3BOAHON K HMCCIENOBAaHHMIO (PYHKIMH Ha MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxosxaenne HanOoJIbIIero M HAMMEHBLIETO 3HaUeHHs (DYHKIIMU Ha OTPE3Ke
4.3 | IlepBooOpa3nas. MuTerpan
S) MHoxecTBa U JIOTHKA
5.1 | MHuoxecTBO, onepaluu HajJ MHOXKecTBaMHu. J{narpammsl Ditsiepa — Benna
5.2 | Jloruka
6 | BeposTHOCTB M CTaTHCTHKA
6.1 | OnmcarenpHas CTaTUCTHKA
6.2 | BeposiTHOCTB
6.3 | KomOunatopuka
7 I'eomerpus
7.1 | ®durypsl Ha IUIOCKOCTH
7.2 | TIpssMbIe ¥ IJIOCKOCTH B TIPOCTPAHCTBE
7.3 | MHOTOTpaHHHUKH
7.4 | Tena u mOBEPXHOCTH BpaIlleHUS
7.5 | KoopavHaThl U BEKTOPbI




YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MHNPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1l YUEHUKA
I'eomerpust, 10—11: Yueb. ans obuieodpazoat. yupexaenuit/ JI.C. Atanacsn, B.®. byty3os,
C.b. Kagomues u ap. — M.: IIpocsemenue, 2021.
METOAUYECKUE MATEPUAJIBI 1JIS1 YUUTEJISA
I'eomerpust, 10—11: Yueb. ansa obmieobpaszoat. yupexaenuit/ JI.C. Atanacsa, B.®. byty3os,
C.b. Kagomues u ap. — M.: IIpocsemenue, 2021.
HUDPPOBBIE OGPASOBATEJIBHBIE PECYPCbI U PECYPCblI CETU UHTEPHET
[Topran «Poccuiickas 31EeKTpOHHAS IIKOJIa»
[Mopran ®I'UC «Mos nikoaa»
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