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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypoOBHS IJis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CPeJaHEro o0Iero oopa3oBaHusl,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIICMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KITFOUEBBIMUA KOMITCTCHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 0Opa3oBaHUS,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHLHOTO pPa3BUTHS
JUYHOCTH 00YYaIOIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs OO0YCIIOBJICHA MPAKTUYCCKONH 3HAYMMOCTBIO METANpPEIMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TEOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHpPOBaHUSA (YHKIIMOHAIBHOW MaTeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX yUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4Yaronuxcs
NPAaBWIBHBIX TPEJICTABICHUNA O CYINIHOCTH M TPOUCXOKICHUU TC€OMETPUUYCCKUX
aOCTpaKIMi, COOTHOIICHHH pPEaJIbHOTO M HJACAIBHOIO, XapaKTepe OTPaKCHUs
MaTEMaTUYECKOM HAYKOW SBJIIGHWH W TIPOLECCOB PEAbHOIO MHpa, MECTE
IrCOMETPUHU B CUCTEME HAyK M POJIM MAaTEMAaTHYSCKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B IIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS
yUYaluxcs, a TaKKe KadeCTB MBIIUICHHUS, HCOOXOMUMBIX JJIA aJanTalud B
COBPEMEHHOM OOIIIECTBE.

I'eomeTpust sBISCTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHsA, TaK Kak OOECMEeYMBACT BO3MOXKHOCTh M3YYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pCIIeHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJIBUTATh M OMPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA MPU PEIICHUH 3a7a9 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00acCTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUAIBHOTO ObITHS, (opMa
OTPaXKCHUS OKPYIKAIOMIET0 MHpPA, YCIOBHUE YCIEIIHOTO IMO3HAHWS W aKTUBHOTO
npeoOpa3oBanHuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIMHSIET pa3Hble BUAbl y4EOHOM U TPYIOBOH JAEATEIBHOCTH,
ABISETCS OAHUM U3 MPOPECCHOHATBHO BAXKHBIX KAadecTB, MOATOMY aKTyaJbHa
3a7aya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOHN JAEITETbHOCTH IO MHOTUM HAIPaBJICHUSM.

Llenp ocBoeHusi mporpamMmbl yueOHoro kypca «leomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
UCTIONB30BaHMSI CHCTEMAaTHYECKHMX TEOMETPUYECKUX 3HAHMM H  JICHCTBUH,
cenuUIHBIX TE€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHUS 00pa30oBaHMsI
0 CMIEIUAIILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOH30BAHHEM I'€OMETPHH.

[IporpaMmMa 1O reomeTpuu Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA MJIs
00yJaroOUINXCsl CPeHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyIHEHUH
Ha ypOBHE OCHOBHOTO 00mIero obpaszoBaHusi. TakuM oOpazoMm, oOydaromuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHEeIU(PUKON TeOMETpHH W HEOOXOAMMBIE /I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH M3yYUTh T€OMETPHIO Ooliee
ri1yO0OKO, €Clii B JalbHEHIIEM BO3HHKHET HEOOXOJUMOCTH B T€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTETHHOCTH.

JlocTkeHnue 1eNd OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMU 3ajjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

 popMupOBaHKE TIPEICTABIICHUS O T€OMETPUU KaK YaCTH MUPOBOM KyJIbTYPHI
¥ OCO3HaHHE €€ B3aUMOCBSI3H C OKPY>KAIOIIIUM MUPOM;

e popMupOBaHKE MPEICTABICHUS O MHOTOTPAHHUKAX U TeJaxX BPAIEHUS Kak
0 BRKHEUIIUX MATEeMATHUYECKHX MOJEINAX, MO3BOJISIONIMX OMHCHIBATH U
U3y4aTh pa3Hble SABICHUS OKPY>KAIOIIETO MUPA;

 hopMHpOBaHHME YMEHHS PacllO3HABATh HA YEPTEKaX, MOJIEISIX U B PEaIbHOM
MHUpPE MHOTOTPaHHHUKH U TeJIa BPAIllCHUS;

* OBJIAJICHUE METOJIaMU pEIICHHs 3aJad Ha TMOCTPOCHMS Ha HM300paKEHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e hopMHpOBaHME yMEHHS ONEpPUPOBaTH OCHOBHBIMU MOHATHAMH O
MHOTOTPaHHUKAX M TeJaX BPAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

e OBJIaJICHUE AJITOPUTMAMH PEIICHUSI OCHOBHBIX THIIOB 331a4; (OPMHUpPOBAHHE
YMEHHS TPOBOAMTH HECIIOXKHBIE JIOKA3aTEIbHBIE PACCYKICHHUS B XOJIE
pelIeHus CTEPeOMETPUYECKMX 3aJad M 3aJady C [PAKTHYECKUM
CoJepKaHUEM;



e PA3BUTHUE MHTEIUICKTYAJIbHBIX U TBOPYECKHUX CIOCOOHOCTEN OO0ydaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUM, KPUTUUYHOCTHU
MBIIUICHUS;

e popmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOM IeOMETPHUU:
yMEHHUE Paclo3HaBaTh MPOSIBICHUS T€OMETPUUECKUX TMOHATUH, OOBEKTOB
U 3aKOHOMEPHOCTEN B peasIbHBIX JKM3HEHHBIX CUTYAIMSIX U TIPU U3YyUYCHUH
IpYrux  y4eOHBIX  MPEIMETOB,  MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYJIUPOBATh UX Ha SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, TPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
ammapar  JIs perieHus PaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIIEHUBATh MOJIYYEHHBIE PE3YIIbTAThI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCSl BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Haualie €ro HW3yuYeHHUs 3ajlad, pellaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEICIEHHBIM 00pa30oM OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTaabHEHIIeMy U3YUCHHIO TIpeMeTa.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
ydaluxcs B Kypce€ CTEpEOMETpUU MPOBOAUTCA 3a CUET pelIeHusd 3aJady Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O0pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJISATHOCTh, a OINEpUpOBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISITHOCTH, MBICIIEHHOTO U3MEHEHUSI €r0 UCXOJIHOTO COJEPKaHUSI.

OcHoBHBIE cojaepkaTelbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BEeKTOpBI U KOOPAMHATHI B IMIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensieTcs He TOJbKO IO COAEpKaTeNbHBIM JIMHUSM, HO W IO TOJaM
00y4eHUS Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHbIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM o0Opa3oM, dYTOOBI OBJIAJICHUE TE€OMETPUUECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJIIOICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpSs U
yriyosisist €€, 00pa3ysi IPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



®denepanbHblid y4eOHBIN IIaH JJIs1 00pa3oBaTeNbHBIX yupexaeHuil Poccuiickoit
@®enepanuu, OOII  COO mkonbl u IlpuMepHas nporpamma IO T€OMETPUH
IpeaycMaTpUBaeT 0053aTeIbHOE H3YyYEHUE TIEeOMETPUM Ha YPOBHE CPEIHEro
obmero obpaszoBanusi B 11 kimacce B oobeme 34 uvacoB (1 uvaca B Henmemio, 34
y4eOHBIX He/lelb). B COOTBETCTBUU CO IIKOIBHBIM T'OJOBBIM Y4€OHBIM IJIAaHOM Ha
n3ydeHue reomerpun B 11 kmacce pacnpeneneHo 32 4acos.

COAEPKXAHHUE YYEBHOI'O KYPCA

TeJia BpalueHus

Hunuaapudeckast MMOBEPXHOCTD, obOpazyroriue AJTUHIPUYECKON
MOBEPXHOCTH, OCh UUJIWHIPUYECKOW TOBEpXHOCTH. [lunuHAp: oOcHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyiollas M OCh, IJIOMAAb OOKOBOW U MOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU MoBepXHOCTH. KOHYC: OCHOBaHUE U BEpIIMHA, 00pa3yroas
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0Opa3yroIue U BBICOTa; OCHOBAHUS M OOKOBAsi MOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepsl U MIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
I0A b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpA U KOHYCA.

KoMmOuHanuu Tenm BpalleHWss U MHOTOTPAHHUKOB. MHOTOTrpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 06 00bEME
NpsIMOYTOJIBHOTO TMapajuienenunena u ciuenctsus u3z He€. OO0bEM UMIMHIpA,
koHyca. O0BEM 1apa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJL.

Ceuennss nwiIMHApa (HapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPILHMHY), CEUEHUS
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha nmiuockocTy U B pocTpaHcTBe. Cl0KeHUE U BHIUUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4yucio. Pa3nokeHne BeKTOpa MO TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AaHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopmunatel Bektopa. Ilpocreitmme 3agaum B
KOOpAMHAaTax. YTol Mexay BekTropamu. CKalipHOE TMPOU3BEIACHUE BEKTOPOB.



Beruncnenne yrinoB Mexay NMPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ] IPU PELICHUHU T€OMETPUYECKUX 3aa4.
IIJTAHUPYEMBIE PE3YJIBTATDBI

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPpaMMbl Y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pasxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU 00YYAIOIIETrOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npolenyp TrpaxaaHcKkoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaKIAHCKON UJICHTUYHOCTH, YBAXKECHHS K
MPOILIOMY M HAaCTOSIIEMY POCCUHUCKON MaTEMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JIOCTIKEHHH B JIPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHUEM JTyXOBHBIX LIEHHOCTEH pOCCHUICKOrO Hapoma;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOWIMBOTO OYAYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMaTUUYECKUM aCIleKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

du3nyecKkoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPUMEHSATh MAaTEMATHYCCKHE 3HAHUSA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JIOPOBBIO (370pOBO€ MHUTAHHE, COATAaHCUPOBAHHBIM PEXKUM 3aHITUU U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); buzmuecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHOU
NEATENBHOCTBIO.

Tpynosoe Bocnuranue:
TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0Us; UHTEPECOM K
paznuuHbiM  cpepam  NPOodEeCCHOHANIBHOW  JIESITENbHOCTH, CBA3AHHBIM  C



MaTeMaTUKOW M €€ MNPUIOKEHUSIMU, YMEHHEM COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM0O00Opa30BaHUI0 HA MPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTBHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU PAKTUYECKUX 3a]1a4 MaTEMaTHUYE€CKOW HAaIpPaBIEHHOCTH.

JKOJI0rHYeCKoe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMATIEHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSHUE MPUPOJIHON M COLMAIBHOU
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUeHTaluel Ha NPUMEHEHHE MAaTeMAaTHUYeCKUX 3HAHWUW JUIsl peuleHus 3ajad B
0o0JacCTH OKpy’Karomie cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH UX
BO3MOKHBIX TIOCJIEJICTBUHN ISl OKPY>KAIOIIEH CpeJibl.

ILleHHOCTH HAYYHOI' O MIO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTHUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISl PA3BUTUS I[MBWIM3AIMU; OBJIAJCHHUEM SI3bIKOM
MaTEMaTUKd M MaTeMaTH4YEeCKOM KyJIbTYpOM Kak CpeICTBOM IO3HAHUS MHUPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTpaMMbl Y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMETIbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elicmeUsMU, YHUBEPCATbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.
1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposarue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yUaruuxcs (oceoenue
Memoo08  NO3HAHUSL — OKpyJycamowezo  Mupa,  NpUMeHeHue  J102UYeCKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).
ba3oBble Jornueckue AecTBU:
 BBISIBIIATh M XapaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKA MATEMATHYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEeJIeICHNs] ~ TOHSATWUH; yCTAHABIMBATH  CYIIECTBCHHBIA  MPU3HAK
KiIaccuuKaIy, OCHOBaHUS /i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIIpUHUMATh,  (QopMymHpoBaTh ©  TPEOOPa3OBBIBATH  CYKIICHUS:
YTBEpNUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIIne;
YCIIOBHEIE;



eBBIBIIATH ~ MaTeMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U  H
OpOTHBOpeUHsl B (akTaxX, NaHHBIX, HAONIONEHUSX U YTBEPKIACHHUIX;
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e I€JIaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKHU, AEAYKTUBHBIX H
VHIYKTUBHBIX YMO3AKJIFOUCHUH, YMO3AKIIOYECHNUN 110 aHAJIOTUH;

e IPOBOJIUTH CaMOCTOSITEJILHO JI0Ka3aTesIbCTBA MaTeMaTUYECKUX
yTBEPXACHUN (IPSAMBIE U OT MPOTHBHOTO), BHICTpAaUBaTh apryMEHTAIHIO,
NPUBOANTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

¢ BBIOUPATh CMOCOO penieHust y4yeOHOW 3ajayu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBbie ucciienoBaTeabckue 1eiiCTBUS:

* ICTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUI HMHCTPYMEHT MO3HAHUS,
dbopMynHpoBaTh BOMPOCHL, (PUKCUPYIOUIUE TMPOTHBOPEUYHE, MpPoOIemMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

* [[POBO/IUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, CCIIEA0BaHNE
[0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYecKOoro OOBEKTa, SBICHUS,
IpoIecca, BBISIBICHUIO 3aBUCHUMOCTEM MeEXAy OOBEKTaMH, SBICHUSIMH,
IPOLIECCAMU;

 CAMOCTOSITENIBHO (OPMYJIMPOBAaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIICOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

* [[POrHO3UPOBATh BO3MOKHOE pa3BUTHE IMIpPOLECCa, a TaKKe BbIIBUIaTh
IPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

e BEIIBJIATH AepUunThl MHPOpMALIMK, JaHHBIX, HEOOXOIUMBIX JJI OTBETa Ha
BOIIPOC U JJIsl PEILICHUs 3a]]auH;

e BEIOMpATh MHPOPMAIUIO U3 UCTOUYHUKOB Pa3IMYHBIX TUIIOB, aHAJIU3UPOBATD,
CHUCTEMAaTU3UPOBaTh W HHTEPIPETUPOBATH HHGOPMAILUIO Pa3IMYHBIX
BUJOB U ()OPM IIPE/ICTABICHNUS;

 CTPYKTYpUPOBaTh HMH(POPMAIINIO, MPEICTABIATh €€ B pazIUYHbIX (Popmax,
WILTIOCTPUPOBATh TPaPUUECKH;

e OIICHUBATH HaAEKHOCTD uHbOpMaLIUU o CaMOCTOSATENIEHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnuvie KomMMyHukamuenvle Oelicmeus, — 0becneuusarom

cpopmuposanHocms CoyuanIbHbIX HABLIKOE 00YUATOUWUXCS.



Oo0wenue:

¢ BOCIIPUHUMAThL U (DOPMYITUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUSIMHU
U TensIMu OOIIEHUs; SCHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIYy
pelIeHMs 3aa9¥, KOMMEHTHPOBATh MOJIYICHHBINA PE3YINIbTAT;

eB X0/ic OOCY)XIICHHS 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI,
pOOJIEMBI, pEIIacMoOM 3a7a4M, BHICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTABIATh CBOM CYXKICHUS C CYXKICHUSIMH JIPYTHUX
YYACTHUKOB JIHAJIOTa, OOHAPY)KMBATh Pa3U4Me M CXOACTBO TO3WIIUI; B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

o IPEACTABIISITh PE3YNIBTATHI PEIICHUS 3a7a4H, IKCIIEPUMEHTA, UCCIICI0BAHMSI,
IIPOEKTa; CaMOCTOSTEIBHO BBHIOMPATh (OpMAT BBICTYIUICHHS C YYETOM
3a]1a4 MPEe3eHTAINH U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHun4ecTBo:

e IOHUMATh W HCIIOJIH30BATh MPEUMYINECTBA KOMAHIHOW M WHIUBHUIYAIbHOM
paboOThI TMPHU pENICHUH YYEOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
JEATENBHOCTH, IUIAHUPOBAaTh  OPraHM3allMl0  COBMECTHOW  paboTHI,
pacupenenaTh BHJBI padOT, IOTOBApUBATHCSA, OOCYXKJaTh IPOILECC M
pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

e Y4aCTBOBATh B TPYNIOBLIX (hopMax padoThl (0OCYXIEeHHS, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIC); BBIIOJHATH CBOK YacTh pabOThl H
KOOPJIMHUPOBATH CBOM JEHUCTBUSA C JPYTUMH YJI€HaAMU KOMAaHJIbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOICUCTBHSI.

3) Vuusepcanvnvie  pezynamuenvle Oeticmsus, obecneuusarom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuszanus:

e COCTABJIATH TUIAH, aJITOPUTM PEIICHUS 3a/1auu, BRIOUPATh CIIOCOO peIeHUs ¢
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOU
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

eBIIAJICTh HABBIKAMHU  IIO3HABATEIBHOW  PEQIIEKCUU KaK  OCO3HAHMS
COBEPINAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJETh CIMOCOOAMH  CaMONPOBEPKH, CAMOKOHTpPOJS TIpolecca u
pe3ynbTaTa penieHns MaTeMaTHIECKON 3a1a4H;

o IPEABUACTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TIPH PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
JTAaHHBIX, HAMICHHBIX ONMTUOOK, BBISIBICHHBIX TPYIHOCTEH;



¢ OLICHUBATh COOTBETCTBUE pE3yJbTaTa LEIM M YCIOBHUSAM, OOBACHATH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHHMS DPE3YJIbTATOB IEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
11 KJIACC

OnepupoBaTh MOHATHAMH: ITHIUHAPUYECKAs IOBEPXHOCTh, OOpasyromme
IMWIMHJIPUYCCKON  MOBEPXHOCTH,  [WJIWHIP,  KOHHWYECKass  IOBEPXHOCTD,
o0pa3yroiirne KOHHYeCKOH TOBEPXHOCTH, KOHYC; cheprudeckasi TOBEPXHOCTb.

Pacno3naBath Tena BpameHus (UIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYICHUS TEJT BpAIICHUSI.

KnaccudummposaTh B3auMHOE pacioNoKeHUE CPEphl U MIOCKOCTH.

OnepupoBaTh MOHATHSMH: IIIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CeTMEHTA; IIapOBOM CJIOM, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS,
IapOBOM CEKTOP.

Bbraucisate  00BEMBI M IUIOIIAAM  TOBEPXHOCTEH Tel  BpallCHMS,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHUK, BIHCAHHBIA B chepy W
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BHOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalllCHHUS.

BbIYUCHATh COOTHOIICHUS MEXIY IUIOMIA[SMU MOBEPXHOCTEH U 00BbEMaMHU
MOI00HBIX TEIL.

N306paxkate u3ydaemble (UTYpbl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrInoiHATH (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHUS.

W3BnekaTh, WHTEPIPETHPOBATH H MPEeoOpa3oOBbIBATH HMHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO HA YepTekax H
PHUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B MTPOCTPAHCTBE.

BbIONHATE  JIEHCTBUSA  CIIOXKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOKEHHS BEKTOpA Ha YUCIIO, OOBACHITh, KAKUMU CBOMCTBaMH OHU 00JIaaroT.

[TpumeHsATs TpaBUIIO TApaIIIEICTTUIIEAA.

OnepupoBaTh MOHATUSAMHU: JEKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOIYJTh BEKTOpA, PABEHCTBO BEKTOPOB, KOOPIAWHATHI BEKTOPa, YToJl MEXIY
BEKTOpaMH, CKAIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUTMHEAPHBIC M KOMIUTAHAPHEIE
BEKTOPBHI.



HaxoauTe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YUCIO, YTOJ MEXKIY
BEKTOpaMH, CKaJsSIpHOE TMPOM3BEIAEHUE, pACKIAJbIBaTh BEKTOp IO JIBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

3aaBath MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTs reomeTpuueckue (aKThl I PEIICHHUS CTEPEOMETPUUECKUX
3a/1ay, MpeAnoaratoMX HECKOJIBKO IIaroB pelieHus, €CIU YCI0OBUS MPUMEHEHHUS
3a/laHbl B IBHOM (hopme.

PemaTte mpocTeiiue reoMeTpuuecKue 3aJayd Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOIO METO/IA.

Pemate 3agauM Ha 10Ka3aTENIbCTBO MATEMAaTHMYECKUX OTHOUICHUH H
HaX0XJICHHE T€OMETPUUECKUX BEJIMYMH N0 00pa3liaM WIH aJirOpUTMaM, MPUMEHSS
U3BECTHBIE METO/IbI MPU PEIICHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IpumensaTs  mpocTeiillive MporpaMMHBIE  CpEICTBA U
KOMMYHUKAIIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBoaUTH TIpUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H

AIEKTPOHHO-

KU3HH, PacTiO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.
[IpuMeHsTh TOTyYEHHBIC 3HAHUSI HA TPAKTHKE: aHAIM3UPOBATH pPEAJIbHbBIC
CUTyallud W TPUMEHATh HM3YYCHHBIC TOHSATHUS B TMPOIECCE IOMCKA PEIICHHS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJETUPOBATh pealbHbIC
CUTyallul Ha f3bIKE TEOMETPUHU, HCCIEJ0BaTh IOCTPOCHHBIE MOJCIU C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
NPAKTUYECKUE 3a]1a4H, CBI3aAHHBIE C HAX0XKICHUEM T€OMETPUUECKIX BEJTUYUH.

TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
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Tema ypoka

KoaudecTBO 4acoB

Bcer
0

KonTpoubH
ble padoThI

IIpakTHyeck
ue padoTsl

Jara
H3YYeHH
|

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibH
ble pecypchl

Cdepa u map:
LCHTP, PaANYC,
JHaMETP;
TUIONIA b
TIOBEPXHOCTH

cdepbl

8.09

B3anmuoe
pacroioXeHne
cdepsl 1
TUTOCKOCTH;
KacaTeJbHast
TUTOCKOCTD K
cdepe; TIomAIb
cdepbl

15.09

N3obpaxenue
cdepsl, mapa Ha
MJIOCKOCTH.
Ceuenus mapa

22.09

Huwmaapuyeckas
TTOBEPXHOCTb,
oOpazyromue
HWIMHAPUYECKON
MTOBEPXHOCTH,
0Ch
HWIMHAPUYECKON
MTOBEPXHOCTH

29.09

Hunuuaap:
OCHOBAHMS U
OoKkoBas
MTOBEPXHOCTb,
oOpa3ymomas u
0Cb; IIJIOIIAIb
OOKOBOM U
MOJIHOM
MMOBEPXHOCTHU

6.10

N3o06paxenue
LIJIMHAPA Ha
TUTOCKOCTH.

13.10




PazBépTka
HUAJTUHIPA.
Ceuenus
HUAJTUHIpA
(TI0CcKOCTHIO,
napasuieabHON
W
MEePIEHINKYIISIPH
ol ocu
HUATTUHPA)

Kounueckas
TTOBEPXHOCTb,
obOpa3zyromue
KOHHUYECKOM
TTOBEPXHOCTH,
OCh M BEPIINMHA
KOHHYECKOMN
MMOBEPXHOCTHU

18.10

Konyc:
OCHOBaHUE U
BEpIIMHA,
oOpasyromas u
OCb; IJIOIIAb
OOKOBOM U
MOJTHO M
MTOBEPXHOCTHU

20.10

VceuéHHuprit
KOHYC:
obOpasyromue u
BBICOTA;
OCHOBAaHMS U
OoKoBas
MMOBEPXHOCTH

10.11

10

N3obpaxenue
KOHYcCa Ha
IIJIOCKOCTH.
Passéprka
koHyca. CeueHus
KOHYyca
(TIIOCKOCTHIO,
napajuIeIbHON
OCHOBAHUIO, U
IIJIOCKOCTBIO,

17.11




MPOXOJSAIIEN
4yepe3 BEPIINHY)

11

KomOunamus ten
BpAIICHUS U
MHOTOTPaHHUKOB

24.11

12

MHororpaHHuk,
OIMCAHHBIN
oKkoJ10 cepsr;
chepa,
BMHCAHHAs B
MHOTOTPaHHUK
WM B TEJIO
BpaleHus

1.12

13

Ilousitne 00
00BEMeE.
OcHOBHBIE
CBOIiCTBa
00BEMOB TeN

8.12

14

O0BéM
[UIAH/pA,
KOHYCa

15.12

15

O6bEM mapa u
IJI01a b CHEephI

22.12

16

ITonoOHsIE TETA B
MPOCTPAHCTBE.
CooTHOIIEHUS
MEXTY
IUIOIAAIMU
MMOBEPXHOCTEM,
00BEMaMH
O0JI00HBIX TE

29.12

17

KonTposbnas
pabora 1mo Temam
"Tena BpamieHus"
u "O6bemsl Ten"

12.01

18

Bexkrop Ha
IIJIOCKOCTH U B
IIPOCTPAHCTBE

19.01

19

CnoxxeHue u
BEIUUTAHUE
BEKTOPOB

26.01

20

YMHOXKEHNE

2.02




BCKTOpAa HAa YUCIIO

21

Paznoxenue
BEKTOPA IO TPEM
HEKOMIUTAHAPHBI
M BEKTOPAM.
[IpaBuio
napajuIeIenuIe]
a

9.02

22

Pemenne 3amay,
CBSI3aHHBIX C
MPUMEHEHUEM
MpaBuI ACUCTBHIA
C BEKTOpaMu

16.02

23

[IpssMmoyronpHas
cucremMa
KOOpJIMHAT B
IIPOCTPAHCTBE.
Koopaunatsl
BEKTOPA.
[Ipocreitmme
3a/1a4u B
KOOPAMHATAX

2.03

24

Yron mexay
BEKTOPAMH.
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB

16.03

25

Brranciaenue
YTJIOB MEXKTY
MPSIMBIMU 1

IUIOCKOCTSIMH

23.03

26

KoopnunatHo-
BEKTOPHBIN
METO/I U
penieHuun
F€OMETPUUECKHUX
3aja4

6.04

27

KoHnTponpHas
paboTa 1o Teme
"BekTopsl 1
KOOpJIMHATHI B
npocrpaHcTae”

13.04

28

[ToBTOpEHME,

20.04




0000111eHNE U
CHUCTEMATH3AIUS
3HAHUM.
OcHoBHEBIC
¢burypsl, hakTsl,
TEOpPEMBI Kypca
IUTAHUMETPU U

[ToBTOpEHME,
00o00mmeHne u
CUCTEMaTH3AITUS
3HAHUM.

2
9 OCHOBHBIE

¢burypsl, GakTsl,
TEOpeMBI Kypca
IJIAaHUMETPUU

27.04

Hrorosas
30 KOHTPOJIbHAS
paborta

4.05

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTH3allHs
31 3HaHUU. 3agaun
TJIAHUMETPUHU U
METOJIBI UX
perieHus

18.05

[ToBTOpEHMeE,
000011IeHNE U
CHCTEMAaTH3aLH
3HAHHH.

32
OCHOBHBIE

¢burypsl, GakTsl,
TEOpEMBI Kypca
CTepEOMETPUU

25.05

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME
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INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM OBPA3OBATEJIBHOM NPOI'PAMMBbI




11 KJIACC

Kon IIpoBepsiemble MpeaMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NPOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpust
OnepupoBaTh NOHATHAMHU: [HJIHMHIPUYIECKAs TIOBEPXHOCTH, 00pa3yromme
6.1 WIMHAPUYECKON TMOBEPXHOCTH, LMJIMHIP, KOHWYECKas IOBEPXHOCTb,
' oOpa3ylolyue KOHMYECKOW  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TNl BPALICHHSI
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepsl U MI0CKOCTH
OnepupoBaTh MOHATHSIMH: I[IAPOBOM CETMEHT, OCHOBAHHE CEIMEHTA,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
[IAPOBOTO CIIOS, IIAPOBOM CEKTOP
66 Bbruncnare 0o0bEMBI M IIIOIIAAM IIOBEPXHOCTEH TeNl BpalleHHs,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (popMyI
OnepupoBaTh NOHATHSMM: MHOTOTPaHHMK, BIIMCaHHBIH B cdepy H
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BMCaHHAsT B MHOTOTPAHHUK WJTH TEJIO
BpALLCHUS
6.8 BbluucnaTe  COOTHOLIEHMS MEXAy IUIOIAASIMU IOBEPXHOCTEH H
' 00BpEMaMHU ITOJOOHBIX TENT
6.9 N306paxxaTs n3ydaemble QUIypbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BHUA CBEpXY, COOKY, CHHM3Yy; CTPOUTH CEUYCHHS Tel
BpALCHUS
W3BnekaTb, MHTEPNPETUPOBATH U MNpPeoOpa3oBbIBaTH HH(MOPMAIHIO O
6.11 IPOCTPAaHCTBEHHBIX TE€OMETPUYECKUX (Urypax, IpeJICTaBIEHHYI0 Ha
yepTekax U pUcyHKax
[TpumensTh reomerpuueckue (HakThl A PELICHUsS CTEPEOMETPHUECKUX
6.12 3aa4, MpearnojaraloliiX HECKOJbKO IIaroB pPEHICHUs, €CIIU YCIOBHS
MIpUMEHEHUs 3aJlaHbl B SIBHOM (opme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

Bremonaare Ilef/'ICTBI/ISI CJIOKCHHA BCKTOPOB, BBIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHCJIO, O6'b$ICHSITL, KakKMMH CBOMCTBAMU OHH

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO Napauleaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJyJb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJl MEXKIy BEKTOpPAaMM, CKASIPHOE IIPOU3BEICHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cymMMy BEKTOpPOB M NMPOU3BEACHHE BEKTOpA Ha YMCIO, YroJl
MEXAY BEKTOPaMH, CKaJISIPHOE MPOU3BEIECHUE, PACKIIaAbIBaTh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUEM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiine TreoMeTpUYECKHE 3aJadyd  Ha  [PUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemats 3aJa4d Ha JA0Ka3aTCJIbCTBO MaTEMAaTHYCCKHX OTHOIIEHUN U
HaXO0XJICHUC TCOMCTPUICCKHUX BCIWYHH I10 06pa3uaM WK aJIrTOpUTMam,
IIPpUMCHSA HU3BECTHLIC METO/IbI npu pPEUICHUHN CTaHIAPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTeliue MNporpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMEI ITPHU PEHICHUU CTCPECOMETPUUCCKUX 3aaa4

6.22

[IpuBoUTE MpUMEpPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEHW B MpPHUpOJIE U

KU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpuMmeHsTh TOJMY4YEHHbIE 3HAHHUSA Ha MPAKTUKE: AaHAJIU3UPOBATH
peayibHbIE CUTyallMd M TMPUMEHSATh H3y4YCHHbIE TOHATHUSA B Ipoliecce
MOMCKA pELIeHUsT MaTeMaTH4YeCKu CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pealibHbIE CUTYAIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C HCIOJIb30BAHUEM T€OMETPUYECKHUX TMOHSTUH U
TeopeM, arrmapara anreOpbl, pemarh NpakTUYECKHe 3a7auu, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPUUCCKUX BCIIMYNH

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP/ KAHUSA

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

I'eomerpus




6.1

[Hununapuyeckas MOBEPXHOCTb, 00pa3yroIMe HUINHAPUIECKONW TOBEPXHOCTH, OCh
LWIMHAPUYECKONH NOBEpXHOCTU. LlMnmHAp: ocHOBaHUS M OOKOBask MOBEPXHOCTD,

o0pasyroas u ock, IO 1> O0KOBOM H MOJHON MTOBEPXHOCTH

6.2

Konnueckas HoBepXHOCTh, 00pa3yrolire KOHUYECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHHYECKOM mMoBepxHOCTU. KOHyc: OCHOBaHME W BepIIMHA, 00pa3yromas u OcCh,
IIOMaab OOKOBOW M TIOJHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yrolue u

BbICOTa, OCHOBaAHHUA U OoxoBas IMOBEPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, JuaMeTp, IIOMAAb MOBEPXHOCTH chephl. B3aumHoe

pacnojio)keHue cepbl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IMIIouaab

cdepbl

6.4

N300pakenue Ten BpalieHus Ha MI0CKOCTU. Pa3BépTka IMIMHIpPA U KOHYCa

6.5

KoMOuHnamuu Ten BpaleHuss ¥ MHOTOTPAHHUKOB. MHOTIOIpaHHUK, OINUCAHHBIN

okoJo chepsl, cepa, BMcaHHAsT B MHOTOTPAHHHK, WJIA TEJIO BPAIICHHUS

6.6

[Tonsatue 06 oOwvEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00BEME
MpSIMOYTOJIBHOTO Tapaivienenumnena u ciaenctsust w3 He€. OO0bEM nMIHMHIpA,

koHyca. O0BéM mapa u rionaab chepsbl

6.7

[TomoOnbie Tema B mpoctpancTBe. COOTHOIIEHUS  MEXAY  IUIOMIAIIMU

MMOBEPXHOCTEH, 00bEMaMU TIOIOOHBIX TEIT

6.8

Ceuenust nunuHApa (MapajuielbHO U TMEPIEHIUKYISIPHO OCH), CEUYEHHsS KOHYca

(TmapayuieTbHOE OCHOBAHUIO M TPOXOAAIIEE Yepe3 BEPIINHY), CCUSHHS Iapa

6.9

Bextop Ha mnockoctu u B mpocTpaHcTBe. ClI0KEHHE M BbIUMTAHUE BEKTOPOB.
YMHOXeHHEe BeKTopa Ha uucio. PaznokeHue BekTopa Mo TpEM HEKOMIUIAHAPHBIM
Bektopam. [IpaBuino mapamnenenunena. Pemenue 3amay, CBSI3aHHBIX C

MIPUMEHEHHEM IPaBWJI JEHCTBHUI ¢ BEKTOpaMHU

6.10

[IpsimoyronpHas cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHatel BekTopa.
[Ipocreiiiue 3amayn B KOOpAMHATaX. YToa Mexay BekTopamu. CkanspHoe
MIPOU3BEACHUE BEKTOPOB. BbIUMCIEHHE YIIIOB MEXKIY NPSIMBIMU M TUIOCKOCTSIMH.

KOOpﬂHHaTHO-BeKTOpHLIﬁ MCTOJ ITPpU PCHICHUU I'COMCTPHICCKUX 3aaa4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMHU PEIICHHS 3ajad;
yMeHue (OpMyIUpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKcHoMa, TeopeMa, CIIeJCTBUE, CBOMCTBO, NPHU3HAK, JOKa3aTEIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYIUPOBATh
o0paTHOE U MPOTHUBOIOJIOKHOE YTBEpPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC PACCYXIACHUA npu  pCUICHUA 3aJ1a4,
OLICHUBATH JIOTUYCCKYHO MMPpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH IMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpallii Hal
MHO)KECTBAMH; YMEHHE WCIOJbh30BaTh TEOPETUKO-MHOKECTBCHHBIN
anmapar JUisi OTIMCaHUs PEATbHBIX TPOIIECCOB | SBJICHUN U TIPU PEUICHUH
3ama4, B TOM 4YHCIE W3 JPYrUX YUEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUAMH: Tpad, CBA3HBIN rpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIHUCHIBaTh TIpadbl Pa3IUYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICPUPOBATL IMOHATHUAMMU: HATYPAJIbHOC YHCJIO, LCJIO0C 4YHUCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM IIOKa3aTcCJIEM, CTCIICHDb C HeﬁCTBHTGHBHBIM
IIOKAa3aTcCJICM, norapn(bM quciJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYJIO, pPAllMOHAJIIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YHucCJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIb30BAaTh
IMPU3HAKU OCIUMOCTH, HaMEHBIINH O6II.[HI>'I JACIUTC]Ib U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna Ipu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3JInIYHbIMHU MO3MITMOHHBIMH CucTeMamMu CUHUCIICHUA, YMCEHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMAU H JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/ISI )IpOGHO-paI_II/IOHaJ'IBHBIX
BLIpa)KeHPIfI; YMCHUC OICPUPOBATH IMOHATHAMH: IOCJICAOBATCIBHOCTD,

apupmeTnyeckas nporpeccus, reoMeTpuyecKas porpeccus,




OecKOHEYHO yOBIBAIOIIAs TE€OMETpUYEcKas MpPOTpeccHs; yMeEHHE
3a/1aBaTh M0CJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
¢dopmMynn; yMEHHE OINEpUpPOBaTH MOHATHSAMHU: KOMILJIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAY/b U apr'yMEHT KOMIUIEKCHOI'O
gyrcna, (opMa 3amMCH  KOMIUIGKCHBIX —4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOHU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUIEKCHBIMH YHCIAMH, HPUBOJUTH
OpUMEphl  UCIOJB30BaHUS  KOMIUIEKCHBIX  4YMCE;  OINEpPUpPOBaTh
MOHATHAMM:  MaTpuia 2x2 u  3x3, onpeaenuTeslb MaTpPHUIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PAlUOHAIBHBIE, HWPPALUOHAIBHBIE,
MOKa3aTeabHble, CTENEHHbIE, JIOTapU(PMUUIECKHE, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBbl, yMEHHE OIEpUPOBATH
MOHATHSMH: TOKJECTBO, TOXKJECTBEHHOE NpeoOpa3zoBaHHE, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
yYpaBHEHUN, HEpPaBEHCTB M CHUCTEM; yMEHHUE pellaTh YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOINBI PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPAaBEHCTBA M CHCTEMBI C IIapaMeTpPOM; HPUMEHSTh
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI /Il PEUICHUS MATEMAaTHYECKHX

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

YMenue omnepupoBarb MOHATUSAMU: (YHKIUS, YETHOCTh (YHKIIUU,
HNEPUOJUYHOCTh (YHKIMHM, OTPAHUYEHHOCTh (PYHKLIHUHU, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (GYHKIMH, HauOoJblllee U HaMEHbIlIee 3HAYCHUS
(yHKIIMHM HA IPOMEXYTKe, HenpepblBHAS (QYHKIIMS, aCUMITOTHI rpaduka
(GyHKIMY, TIepBas U BTOPasi MPOU3BOIHAS (PYHKIMU, TEOMETPUUYECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Hasi, OINpeaeIEHHbIN
UHTETpall; YMEHHE HAXOJIUTh AaCUMOTOTHI rpaduka (yHKIUH; yMEHUE
BBIUUCIATH MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAaCTHOTO U
KOMIIO3UIMH (DYHKIMM, HAXOJWUTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GYHKIMHM; yMEHHE HaxXOIUTh MPOW3BOJHBIE SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE UCIOJb30BaTh MPOU3BOJHYIO I HCCIEAOBaHUs (YHKIIHH,
HaXOJWTh HAuOOJBIINE M HAUMEHbIIWE 3HaueHUs (YHKIUI; CTPOUTH
rpaduKy MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arrmapaTa MaTeMaTH4eCKOTO
aHalu3a; MPUMEHATh TMPOU3BOJHYIO IS HAXOXKACHUS HAWITYydIIero
pelieHuss B MPUKIATHBIX, B TOM YHCIE COLMAIbHO-3KOHOMUYECKUX M
(bu3nuecKux 3aJa4ax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIBIO

HUHTCTpalia; IMPUBOAUTE HNPUMCPBI MATECMATUYCCKOTO MOJIACIIMPOBAHUSA C




oMoIeio quddepeHInaTbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSAMHU: rpaduk QYHKIUH, oOpaTHAs
¢GbyHKUMs, KOMOO3ULUs (GYHKUUH, JUHEHHAas (QYyHKIHS, KBaJpaTU4HAs
¢byHKIMS, panroHambHas byHKIHSA, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYEeCKHEe  (QyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHU, TOKa3aTenbHass W Jorapumuyeckas QYHKIUH; yMEHHUE
CTpOUTH TpapUKH H3YYEHHBIX (YHKIWH, BBIIOJIHATH MpeoOpa3oBaHUs
rpadukoB (yHKIHHI, UCTI0NB30BaTh TpadUKU ISl U3YUEHUs MPOLIECCOB U
3aBHCHMOCTEH, NIPU pEIIeHUH 3a1ad U3 JPYruX Y4eOHBIX MPEIMETOB H
3aa4d U3 pealbHOW JKMU3HU; BBIpAXATh (POPMYIaMu 3aBUCHMOCTH MEXITY
BEJIMYMHAMM;, UCIIOJIB30BaTh CBOHCTBAa W Tpadukm GyHKOMH a7
peleHus ypaBHEHHH, HEPAaBEHCTB U 33/1a4 C TapamMeTpamu; n300pakaTh
Ha KOODPJIMHATHOM IUIOCKOCTH MHOXECTBA pEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHne pemath TEKCTOBBIC 3a/ladyd pa3HbIX THUIIOB (B TOM YHCJIE Ha
MIPOIICHTHI, JIOJIM W YacTH, Ha JABWKEHHUE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4¥ U3 00JIaCTH YNpaBJICHUs JUUYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATh BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA U HX
CUCTEMBbI IO YCIIOBHUIO 33J1ayH, HCCIEIO0BATh IOJyYEHHOE pEIIeHHE U
OIICHUBATh MPABJIONOAOOHOCTh pPE3yIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYallUd Ha $3bIKE MAaTEMaTHKH; COCTaBIISATh BbIPAKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M MX CHUCTEMbl [0 YCIOBHIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHUEM arapara

anreOpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3y/IbTaT

YMenue onepupoBaTh MOHATHAMU: cpefiHee apudmeTndeckoe, MeIuaHa,
HauOosblllee W  HAaUMEHbIIee 3HA4YeHHs, pa3Max, JUCHEpCHUs,
CTaHJApPTHOE OTKIOHEHHE YHCIOBOrO Habopa, yMEHHE U3BIIEKATh,
UHTEPIPETHPOBaTh HMH(GOPMALIMIO, MPEACTaBICHHYI0O B Tabnuiax, Ha
nuarpammax, rpaukax, OTpaskarollyro CBOMCTBA peallbHbIX IPOLIECCOB U
SIBIICHUI; TIPEACTaBIATh, MHPOPMAIIHIO C MTOMOIIBIO TaOIUIl U AUATPAMM;
UCCJIEeI0BaTh CTATUCTHUYECKUE HaHHBbIE, B TOM YHCJIE C NPUMEHEHUEM
rpaguueckux  METOJIOB M  DIIEKTPOHHBIX CPEACTB; TpaduyecKku
UCCIIEJIOBaTh COBMECTHbIE HAOJIOACHHS C TOMOINBIO JUarpaMm

pacccuBaHua U JIMHEHHOM perpeccuun

YMeHue OInepupoBaTh IMOHATUSAMHU: CIydalHBIA OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4aHOTO COOBITHS; YMEHHE BBIUYUCIATH

BCPOATHOCTL C HCIHOJIb30BAHHUEM Fpa(l)I/I‘lCCKI/IX MCTOHOB; IPUMCHATH




(GopMyNBI CIIOKEHUS M YMHOXCHHS BEpOSTHOCTEH, (HOopMyiny MOJIHOMN
BEpOATHOCTH, popmyny bepHymin, komOuHaTOpHBIE (BaKTHl U (HOPMYIIBL;
OILICHUBATh BEPOSATHOCTH pEalbHBIX COOBITUH; YMEHHE OIEPHPOBATH
NOHATUSMH: CITydailHas BEJIIMYHMHA, paclpelesieHue BEpOSTHOCTEMH,
MaTeMaTHYeCKOoe OKHJAHHWEe, JUCHEPCUs M CTaHJApTHOE OTKJIOHEHHE
CIIyYailHOH  BEJIMYWHBI, (QYHKIUU PACHPENCICHUS W  IUIOTHOCTH
PaBHOMEPHOTO, TMOKAa3aTEIbHOTO W HOPMAJIBHOTO pacIpeesieHHH;
YMEHHUE WCIIOJIb30BaTh CBOMCTBA W3YYEHHBIX pacCHpeAeieHUN JUIs
pelieHus 3a1a4; 3HAKOMCTBO C TOHSATHSIMH: 3aKOH OOJIBIIMX YHCET,
METOJIbI BBIOOPOYHBIX HCCIIEIOBAHUI; YMEHHUE TPHUBOIUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIIMX YHCEN B MPHUPOJHBIX M OOIIECTBEHHBIX
SIBIICHUSIX; YMEHUE ONEPUPOBATH MOHATUSIMH: COYETaHHE, TIepECTaHOBKA,
YUCJIO COYETAHM, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHuHe
MPUMEHSATH KOMOMHATOPHBIE (DaKTHl M PACCYKICHHUS UTS PEIICHHS 3a/1a4;
OIICHUBATh BEPOSITHOCTH  pEATbHBIX COOBITHIA; COCTaBIISITh

BEPOSATHOCTHYIO MOJIENIb U MHTEPIPETUPOBATH MTOJyYECHHBIN PE3YIIBTAT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BeJIWYMHA YIJa, IUIOCKUHA  Yroi,
NBYTPaHHBIA yroJl, TPEXTPAHHBIA Yroj, CKpELIMBAIOLUIUECS TpPSMBIE,
MapajuieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U TJIOCKOCTEH, yrou
MEXAY NPSIMBIMHU, YTOJ MEXKIY HpSIMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKITY
IPSIMBIMHU, PACCTOSTHUE MEX]y TUIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh MPU
pelIeHnH 3a/1a4 u3ydeHHble (PaKThl U TEOPEMbI IUITAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCIIMYHH, p€IIaTb CBA3aAHHbLIC C HUMH IIPAKTUYCCKUC 3a1a4U
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YMeHue onepupoBaTh MOHATUAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYpPHI,
MHOT'OI'paHHMK, IPABUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOIOTPaHHUKA,
KyO, mapajuienenumnen, Npu3Ma, OUpamuaa, (Gurypa M HOBEPXHOCTh
BpallleHHs, UMIMHJP, KOHYC, map, cdepa, Iomanab cdepsl, IIOLIalb
MOBEPXHOCTU NHPaMMJIbl, MPU3MBI, KOHyca, LWIHHApA, 00BEM Kyda,
HOpSMOYTOJIBHOTO TapajjieNienunea, MUPaMuabl, MPU3MBbL, IWIMHIPA,
KOHYca, IlIapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCa M LIMIUHAPA,
NapajuleJIbHbIE OCHM  WJIM OCHOBAHHUIO, CEUYEHHME I1apa, IUIOCKOCTD,
Kacatomasicsi cepsl, IUIUHIPA, KOHYyca; yMEHHE CTPOMTb CEUYEeHHUE

MHOT'OIrpaHHHUKa, 1/1306pa>1<aTb MHOT'OT'paHHUKH, (I)I/Il"ypBI U NOBCPXHOCTU




BpAILEHNUs, UX CEYECHMs], B TOM YHCJIE C TOMOILBIO IEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSITh CBOWCTBA T€OMETPUUYECKUX (UTYP, CAMOCTOSTEIHHO
(bopMynUpOBaTh OINpeNeIeHUs] U3Yy9aeMbIX (PUTYp, BBIABUIATh T'MIIOTE3bI
O CBOWCTBaxX W MPHU3HAKaX T€OMETPUYECKUX (PHUTYp, 0OOCHOBBIBATH HIIU
OTpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccupukamuio Guryp 1o
pa3IMYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOJUMBIE JIOMOJHUTEIbHBIE

MOCTPOCHUS
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YMeHue omnepupoBarh IMOHATUSMM: JBHKEHHE B IPOCTPAHCTBE,
napajuleNbHbIN MepeHoC, CUMMETPHsI Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MIOBOPOT, IMpeoOpa3oBaHHe TMOA00Us, MOJ00OHBIE (QUIYpbl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpHI, B TOM 4YHCJIE B MPUPOJE,
HCKYCCTBE, ApXUTEKTYpE; HCIO0JIb30BaThb I€OMETPUYECKHUE OTHOIICHHUS
MpU pelIeHUH 3a/lad; HaXOIUTh T€OMETPUYECKHe BEIMYUHBI (JUIMHA,
yroi, Iomanab, o0bEM) HpHU peUIeHHUH 3aJad M3 JPYTuX YydeOHBIX
MPEeIMETOB U U3 peabHON KU3HU; YMEHHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYMHBI (JUTMHA, YTOJ, IUIOMaab, OOBEM, IUIONIA[h TOBEPXHOCTH),
UCHOJb3ysl M3Yy4EHHBbIE (DOPMYJIBI M METOJBI, B TOM YHUCIE: IUIOUIA]b
MOBEPXHOCTU MUPAaMUJIbI, IPU3MBI, KOHYCa, [UIMHApPA, IJI0Iaab chepsl;
00bEM Ky0Oa, MPSMOYTrOJILHOIO MapajuleNienuIeaa, MUpaMHIbl, MPU3MBL,
UWINHAPA, KOHYCa, INapa; YMEHHWE HaxOJUTb OTHOLIEHHE OOBEMOB

MOA0OHBIX (HUTYP
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VYmenune OIICPHUPOBATDL ITOHATHUAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAHWHATBI BEKTOpPa, CymMMa BCEKTOPOB,
IMPOU3BCACHUC BCKTOpPAa Ha 4YHCJIO, Pa3/I0OKCHHUE BCKTOpa IIO 6a3Hcy,
CKaAIIIpHOC IIPOM3BCACHUC, BCEKTOPHOC IIPOU3BEACHHUE, YIroJl MCKIY
BCKTOpPAaMH; YMCHUC HCIIOJIB30BATh BeKTOpHHﬁ nu KOOp,HHHaTHLIfI MCTOJ
Il pCHICHUSA TCOMCTPUYUCCKHUX 3aJad W 3a4a4d JOpYrux y‘IC6HLIX

npecaIMETOB
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YMeHue BbIOMpaTh MNOAXOAALIMM METOX Ui pPEUIeHHs  3a/auu;
IIOHUMAHHUE 3HAYUMOCTH MATEMaTUKA B U3YYCHUH MPUPOJHBIX U
OOIIECTBEHHBIX  IPOLECCOB M  SIBJIEHHUM; YyMEHHME pacllo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE, YMEHUE IIPUBOJIUTH
IpUMEPBl  MAaTEMaTUYECKUX OTKPBITUH pPOCCUHUCKOW U MHUPOBOMU

MaTeMaTHUYEeCKOM HAayKHn




YYEBHO-METOANYECKOE OBECIIEYEHUME

OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

* 'eometpus, 10-11 xknaccel/ Atanacsia JI.C., bByry3os B.®., Kagomuer C.b. u

npyrue, AkuuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Poccuiickas snekTponHas mkona. https://resh.edu.ru/

«Yuu.py» — https://uchi.ru/
«Sanekc. Yueonux» https://education.yandex.ru/home/
«SIKnacey . https://www.yaklass.ru/
doxchopa https://foxford.ru/about

«Cupuyc. Onnaitny . https://edu.sirius.online
«MapkeTIuieiic 00pa3oBaTeJbHBIX YCIAYD)

«Supeke», «1C», «Yun.py», «Cxkaiienr», «Koasapac»,
n3natenbcTBO «IIpocBemenue» u apyrue. https://elducation.ru/

«MHTepHeTY pok» —. https://interneturok.ru/

Oo6pazoBatenbHas miatdopma «Jlexray . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/

JIucT Koppexkuuu.

Ipunoxenue 1.

VYpoxu, KOTopble TPEOYIOT KOPPEKLIUU

VYpoxwu, coaeprkariiue KOppeKIuio

ara

Ne ypoka

Tema ypoxka

[Ipuunna
KOPPEKLUHU

JlaTa

Tema
ypOKa

dopma
KOppEeKLHU
n(oowvean
HEHUE
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JIOMaIIHee
U3y4YeHue
+
KOHTPOJIb
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