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INOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma yude6HOro Kypca «l'eomerpusi» 06a3zoBoro ypoBHs ansi oOywatonmumxcs 10 —11 xmaccoB
pa3paboTraHa Ha ocHOBe DeiepaIbHOI0 rocyJapCTBEHHOI0 00pa30BaTeIbHOIO CTaHJapTa CPEAHEro 00LIero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMIA, MPEABABISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TpPaIUIIUN
poccuiickoro oOpa3oBanus. Peammszanus mnporpamMMbl  00ecHeUMBAeT OBJIAJCHHE KIIIOYEBBIMH KOMIIETECHIHSIMH,
COCTAaBJIAIOIIMMHM OCHOBY JUII CaMOpPa3BUTHUS UM HENPEPHIBHOTO 00pa3oBaHMsA, ILEJIOCTHOCTh OOIIEKYJIBTYPHOTO,
JMYHOCTHOTO M TIO3HABATEILHOTO PA3BUTHUS THUYHOCTH O0YJAIOIINUXCS.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

BakHocTh yueOHOro Kypca T€OMETpUM Ha YpOBHE CpeAHEro oOuiero odpa3oBaHusi OOyCIOBJIEHA MPaKTHUYECKOM
3HaYUMOCTBIO METANpPEIMETHBIX U MPEIMETHBIX pe3yJlbTaTOB OOY4YEHHs] T'€OMETPUM B HAIPaBICHUU JINYHOCTHOTO
pa3BUTHs oOydaronuxcs, opMUpoBaHUsl (PYHKIIMOHAIBHOM MaTeMaTUYeCKOW IPAMOTHOCTH, U3YUYEHHS APYTHX Y4eOHBIX
JUCUUIUIMH. Pa3BuTre y oOydaromuxcsi MpaBUJIbHBIX MPEICTABIEHUN O CYIIHOCTH U MPOUCXOKIECHUU F€OMETPHUUYECKUX
aOCTpaKIMii, COOTHOUIEHUU PEATbHOTO M HJICAJbHOTO, XapaKTepe OTPaKEHUsS MaTEeMaTUYECKOM HAyKOW SBICHHA U
IIPOLIECCOB PEAIBHOIO MHUpPA, MECTE I'€OMETPUU B CUCTEME HAyK M POJM MATEMATHYECKOIO MOJACIMPOBAHUSA B HAYYHOM
NO3HAHUM U B MPAKTHUKE CIOCOOCTBYET (OPMUPOBAHHUIO HAYYHOTO MHPOBO33PEHHUS Y4YalllUXCs, a TaKKe KayecTB
MBIILIEHUS, HEOOXOAUMBIX JJIsl afjalTallii B COBPEMEHHOM OOILIECTBE.

['eometpusi siBisieTcs OAHMM M3 0a30BBIX NPEIMETOB Ha YpPOBHE CpEIHEro oO0IIero oOpa3oBaHusA, TaK Kak
o0ecrneurnBaeT BO3MOXKHOCTh U3yUEHUS KaK JUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJIC€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MpbllUIeHHE, (opMHpyeMoe MNpU H3YYEHUH OOY4YaloIMMUCSA TMOHATUHHBIX OCHOB T'€OMETPUHM U
IIOCTPOCHUM LEMOYKHU JIOTUYECKUX YTBEPXKACHUM B XOJE PEIICHHUS TI'E€OMETPUYECKHUX 3a7ad, YMEHUE BBIIBUIaTb U
ONPOBEPraTh TMIIOTE3bI HEMOCPEACTBEHHO UCIIOJIB3YIOTCS MPU PELICHUH 3a]1a4 €CTECTBEHHO-HAYYHOI'0 IUKJIA, B YACTHOCTH
U3 Kypca (QU3MKU.

YMeHue opueHTHUPOBATHCS B IPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX 00JACTIX E€ATEIbHOCTH YeJIOBEKa.
OpueHTanusi 4eJoBeKa BO BPEMEHUM M TMPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COLMAIbHOrO ObITHs, (opma



OTpaXXEHUSI OKPYXKAIOIIETO0 MHpPA, YCIOBHUE YCIEIIHOTO IMO3HAHMS U aKTHUBHOTO MpeoOpa3oBaHUs JEHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3amMu 00bEIMHAET pa3HbIe BUbI YUEOHOW U TPYIOBOM NEATEILHOCTH, SIBISETCS
OIHUM U3 MpodecCHOHATBHO BaXHBIX KadyecTB, MOITOMY akTyajdbHa 3a7adya (OPMHPOBAHUA Yy OOy4YaIOMIMXCA
MPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3sHOBUIHOCTH OOPA3HOrO MBIIUICHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH M0 MHOTUM HAPABICHUSM.
[lens ocBoeHus mporpamMmbl yueOHOTo Kypca «['eomeTpus» Ha 6a30BOM ypoBHE 0OydeHHs — 0011e00pa3oBaTeIbHOE
U OONIEKYJBTYPHOE pa3BUTHE OOydYarolmuxcsi uyepe3 oOecreuyeHue BO3MOKHOCTU MPHOOPETEHUS M HCIOJIb30BaHUS
CUCTEMATHYECKUX TEOMETPUUECKUX 3HAHUN W JIEUCTBUM, CHEUUPUUYHBIX TEOMETPUH, BO3MOXKHOCTH YCHEHIHOTO
MPOJIOIKEHUS 00pa30BaHUS MO CIEIUATIBHOCTSIM, HE CBSA3aHHBIM C NMPUKJIAJHBIM UCTIOJIb30BAHUEM T€OMETPUH.
[Iporpamma 1o reomMeTpud Ha ©0a30BOM YpOBHE NpeAHA3HAUYCHA [JI1 OOYYaIOIIMXCS CPEIHEH IIKOJIbI, HE
UCIIBITHIBABIIMX 3HAYMTENIbHBIX 3aTPyJIHCHUM Ha YpPOBHE OCHOBHOTO o00miero oOpa3oBaHus. TakuMm 00paszom,
oOy4aroniyecsi Ha 0a30BOM YpOBHE JIOJDKHBI OCBOMTH OOIIME MAaTEMaTUYECKUE YMEHHUS, CBSI3aHHbIE CO CHEIU(MUKON
FEOMETPUU U HEOOXOJMMBbIE ISl KU3HU B COBPEMEHHOM oOIiecTtBe. Kpome 3TOro, oHM MMEIOT BO3MOXHOCTh HU3YUUTh
reoMeTpuio Oojiee TIyOOKO, €Clu B JajJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B TIE€OMETPUYECKUX 3HAHUSX B
poecCUOHaNBbHOM eI TEIbHOCTH.
JlocTikeHHne e OCBOSHUSI MPOTPAMMbl OOECIIEYMBAETCSl PEIIEHHEM COOTBETCTBYIOMIMX 3adad. [IpuopureTHHIMU
3aJlayaMu OCBOeHHs Kypca «I'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kimaccax siBISIIOTCSA:
e (opMupoBaHUE MNPEACTABICHUS O T'€OMETPUM KaK YaCTH MHUPOBOM KYJIBTYpbl U OCO3HAHUE €€ B3aMMOCBSI3U C
OKPY’KAIOITUM MHUPOM;
e (opMupoBaHuEe TpENCTABICHUS O MHOTOTPAHHHKAX M TeJaX BpalleHUS KaK O BAXKHEHIIMX MaTeMaTHYEeCKUX
MOJIENSX, MO3BOJISIIOIINX OMUCHIBATH U U3y4aTh pa3HbIC SABJICHUSI OKPYKAIOIIEr0 MUPA;
e (¢opMupoBaHHE YMEHHS pPacIiO3HABaTh Ha YEpPTEkKax, MOACISAX M B pPeaJbHOM MHpPE MHOTOIPaHHUKH U Teja
BpAaIllCHUS;
e OBJIAJICHHE METOJaMH PEIICHUs 3a7a4 Ha MOCTPOEHHUS Ha N300PAKEHUSIX POCTPAHCTBEHHBIX (QUTYD;
e (opmMupoBaHuEe yMEHHS OMEPUPOBATH OCHOBHBIMHU TMOHATUSMH O MHOTOTPAHHHMKAX M TeNlaX BpAIICHHUS U WX
OCHOBHBIMH CBOMCTBaMU,;



e OBJAJCHUE AITOPUTMAMM PEHICHUS OCHOBHBIX THIIOB 3aJad; (OpMUpOBAHUE YMEHHS NMPOBOJAUTH HECIOXKHbBIC
JIOKA3aTEIbHBIE PACCYXKICHHS B XOJE pEIICHUS CTEPEOMETPHUYECKUX 3alad M 3aJa4 C M[PAKTUYECKUM
COZIEpKaHHEM;

e Pa3BUTHE HWHTEIUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOydYaromMXcs, MO3HABATEIbHOW aKTHUBHOCTH,
UCCIIEIOBATENbCKUX YMEHUM, KpUTUYHOCTU MBIILJICHNUS,

e (opmupoBanue (yHKIIMOHAIBLHON I'PAMOTHOCTH, PEJICBAHTHOW T€OMETPHUM: YMEHHE pacro3HaBaTh MPOSBICHUS
Tr€OMETPUYECKUX TOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CUTYalUsSIX U MPU U3YUCHUHU
JIPYTUX Y4YEOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (HOpMyNIHpOBaTh UX Ha SI3bIKE
FEOMETPUU U CO37aBaTh TI€OMETPUUYECKUE MOJCNIM, MPUMEHSITh OCBOCHHBIN T€OMETPUUYECKUN ammapar s
pelIeHUs MPAKTUKO-OPUEHTUPOBAHHBIX 33J1a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJTYYECHHbBIC PE3YJIbTATHI.

OTIMYUTENTHEHON O0COOCHHOCTHIO MPOTPAMMBI SIBJISIETCSl BKIIFOUEHHE B KypC CTEPEOMETPUU B Hadalle €ro U3y4eHUs
3aJlay, pelIaeMblX Ha YPOBHE MHTYUTHUBHOTO MMO3HAHMS, U ONpPENeIEHHBIM 00pa3oM OpraHM30BaHHAs paboTa HaJl HUMH,
YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTUUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHWE UHTYUTHBHBIX
MPOIIECCOB, MOTUBHUPYET K JabHEUIIIEMY U3YUYCHUIO MPEIMETA.

[Ipeamourenue oTnaéTcs HAMISTHO-KOHCTPYKTUBHOMY METOy OOyUYeHHUS, TO €CTh TEOPETUUCCKUE 3HAHMS UMEIOT B
CBOEUW OCHOBE UYBCTBEHHOCTb IPEIMETHO-TIPAKTUUECKON NESITEIBHOCTU. Pa3BUTHE ITPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yUYaIUXCsl B Kypce CTEPEOMETPUHU MPOBOJAUTCS 32 CUET PEIIeHUs 3a7a4 Ha CO3/IJaHue MPOCTPAHCTBEHHBIX 00pa30B U 3a]1a4
Ha OIEpUPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza MPOBOJUTCA C ONOPOM Ha HAIJAIHOCTh, a
omnepupoBaHUEe O0pa3oM — B YCIOBHSIX OTBJCUEHUS OT HArJISIAHOCTH, MBICJIEHHOTO HW3MEHEHMsI €ro HCXOJHOI0
COJIepKaHMsI.

OcHoBHbIE conepxkarenbHble TuHUM Kypca «['eomerpum» B 10-11 kmaccax: «Muororpannuku», «IIpsimbie u
IJIOCKOCTH B MpocTpaHcTBe», «Tema BpamieHus», «BekTopsl M KOOpIMHATBI B MpocTpaHCTBe». DopmupoBaHue
JIOTUYECKUX YMEHUM paclpenessseTcss He TOJIBKO MO COJepkKaTeIbHbIM JIMHUSIM, HO W IO TojlaM oOy4deHHUs Ha ypOBHE
CpeaHero oo1iero oopa3oBaHuUsl.

Copnepxanre oOpa3oBaHMs, COOTBETCTBYIOIIEE TMPEAMETHBIM pe3yibTaTaM OCBOCHHS paboyeil MporpaMmel,
pacnpenenéHHbpIM TI0 ToAaM OOYYeHHs, CTPYKTYPHPOBAHO TaKHM oOOpa3oM, 4YTOOBI OBJIQJIEHHE T'€OMETPUUECKUMHU
NOHATUSIMA W HaBbIKAMU OCYIIECTBJISUIOCH IOCJIEIOBATEIbHO W TOCTYMATEIbHO, C COONIOJECHUEM MPUHIIMIA



MPEEMCTBEHHOCTH, 4YTOObI HOBBIE 3HAaHUS BKJIIOYAIUCh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKHX MPEICTaBICHUN
OOy4YaroIIMXCsl, pacIupsst U yriyosss e€, 00pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha n3yuenue reometpun otBoauTcs 2 yaca B Heaenmo B 10 kiacce u 1 yac B Heaemo B 11 kimacce, Bcero 3a jBa roja
oOyuenus - 102 yyeOHbIX yaca.

COAEPKAHUE YYEBHOI'O KYPCA
11 KUIACC

Tesia Bpalmenus

[unuaapuyeckasl MOBEPXHOCTh, 00pa3yroliie TUIMHAPUYECKON MOBEPXHOCTH, OCh HUIMHAPUYECKON TTOBEPXHOCTH.
[unuHap: ocHOBaHMs M OOKOBas MOBEPXHOCTh, 00pa3yrolas U OCh; MIONIAr OOKOBON U MOJHOM MOBEPXHOCTH.

Konuueckasi moBepXHOCTh, 0Opa3yrole KOHUYECKOW MOBEPXHOCTH, OChb W BEpUIMHA KOHUYECKOW MOBEPXHOCTH.
Konyc: ocHoBaHue W BeplilvMHA, 00pa3yrolias W OCh; IUIONIA/b OOKOBOW M TOJHOM MOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0Opa3ymolre U BbICOTa; OCHOBaHMS U OOKOBasI TOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, AUaMeTp; IJIOoMaabr MoBepxHocTH cdephl. B3anmHoe pacmnosnoxxkenue cdepsl U
MJIOCKOCTH; KacaTesbHas TNIOCKOCTh K cepe; momaib chepsl.

N300paskeHne Ten BpalleHus Ha TIIOCKOCTH. Pa3BépTka muiMHapa u KOHycCa.

KoMOuHaiuu ten BpalieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMHMCAHHBIA OKOJIO cdepsl; chepa, BIMCAHHAS B
MHOTOTPaHHUK, WJIM TEJIO0 BpALICHUSI.



[Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00bEME PSIMOYTOJIBHOTO MapasuieienuIeaa u
ciencTBus u3 He€. O0bEM LuIuHApa, Konyca. O0bEM 1mapa U iomab chepsl.

[Tono6ubIe Tena B nmpocTpaHcTBE. COOTHOUIEHUS MEKIY IUIOUIAISIMU TOBEPXHOCTEN, 00BEMAMHU MTOTOOHBIX TEN.

CeueHus nunuHApa (MapauieJbHO M TMEPHEHIUKYISPHO OCH), CEYEHHUs KOHyca (mapajuieIbHOE OCHOBAHHUIO M
IPOXOJSIIEe YEPE3 BEPILNHY), CEUECHHUS [Iapa.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha IUIOCKOCTHM M B mIpocTpaHCTBE. CIIOKEHUWE M BBIYUTAHUE BEKTOPOB. YMHOXXEHHME BEKTOpa Ha YHUCIIO.
Pa3noxxenue BexkTopa mo TpEM HEKOMIUIAHApHBIM BekTopaM. [IpaBuino mapauienenunena. Pemenne 3anay, CBSI3aHHBIX C
IIPUMEHEHUEM TPaBUI ACUCTBUM ¢ BekTopaMu. [IpsimoyronpHas cucrtemMa KOOpIMHAT B NpocTpaHcTBe. KoopauHaTel
BekTopa. [Ipocreiimme 3amaunm B KOOpAMHATAX. YTON MEXAY BekTopamu. CKalspHOE NPOU3BEICHHE BEKTOPOB.
Beruncienre yriioB Mexay NpsMBIMA U IJIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIA METOJ IPHU PEUIEHUH T'€OMETPUYECKUX
3aj1ad.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MPOTrpaMMBbl Yd4eOHOTO npeameTa «MaremMaTrkay XapaKTepu3yloTCs:

I'pa:xknanckoe Bocnuranme:

c(hOpPMUPOBAHHOCTHIO IPAXKAAHCKOU MO3UIIUKM 00YYAIOIIETrOCs KaK aKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUICKOTO
oO0IIeCTBa, MPEJCTABICHUEM O MATEMATHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3MUYHBIX CTPYKTYD, SBICHUU, IPOILIETYP
rpaKJaHCKOTO o0IIecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHHEM B3aMMOJICHCTBOBATh C COLMAIBHBIMU WHCTUTYTaMHU B
COOTBETCTBHUM C UX (HYHKUIUSIMHU U HA3HAYCHUEM.



ITaTpuoTn4yeckoe BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKOM TPaKJIAHCKONW HWJISHTUYHOCTHU, YBAXKEHHUS K TIPOIUIOMY M HACTOAIIEMY
POCCHIICKOM MaTE€MaTUKH, ILIEHHOCTHBIM OTHOILICHHUEM K JOCTHKEHHUSM POCCUMCKMX MATEMAaTUKOB WU POCCHUUCKOU
MaTEeMaTUYECKOM IITKOJIBI, K UCIIOJIb30BAHUIO ATUX JTOCTHKCHHUH B IPYTUX HAyKaX, TEXHOJIOTHIX, c(hepax SIKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHUEM JIYXOBHBIX IICHHOCTEH POCCHICKOr0 Hapoja; CcPOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,
ATUYECKOTO MOBEACHUS, CBSA3aHHOTO C IMPAKTUYECCKUM IPUMECHEHHEM JOCTHKCHUW HAYKU U HEATEIbHOCTBIO YYEHOTO;
OCO3HAHUEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUYMBOTO Oy MyIIETO.

IcTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKUM OTHOIIEHWEM K MHpPY, BKJIIOYAs 3CTETHUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEHM, OOBEKTOB, 3ajad,
peUIEeHNnH, PacCyXACHUI; BOCIPUUMYUBOCTBIO K MATEMATUUYECKUM aClIEKTaM PAa3JIMYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHUSI MPUMEHATh MATEMATUUECKHE 3HAHUS B MHTEpPECax 3/I0POBOT0O M OE30MacHOro odpasa
JKW3HU, OTBETCTBEHHOI'O OTHOILIECHUS K CBOEMY 3J0pPOBBIO (370pOBO€ MUTaHUE, COATAHCHUPOBAHHBIM PEXUM 3aHATUN U
OTHbIXa, perynsapHas (Qu3nyecKkas aKTUBHOCTH), (PU3MYECKOTO COBEPIICHCTBOBAHUS, IPU 3aHATHSAX CIOPTHBHO-
03JI0POBUTEJILHOU JIEATEIBHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPY/y, OCO3HAHHUEM LIEHHOCTH TPYIOJIO0HS; HHTEPECOM K pa3inuHbIM chepaMm npodeccunoHambHOM
JEATEeIbHOCTH, CBS3aHHBIM C MAaTEMaTUKOM U €€ MPWIOKECHUSIMU, YMEHHEM COBEpIIAaTh OCO3HAHHBIM BHIOOp Oymymiei
npodecCur 1 PeaIM30BbIBATH COOCTBEHHBIC »KU3HEHHBIE IUIAHBI, TOTOBHOCTBHIO M CIIOCOOHOCTHIO K MaTeMaTHYEeCKOMY
o0pa30BaHUIO M CaMOOOPa30BAaHUI0 HA MPOTSKECHUU BCEU KU3HHU, TOTOBHOCTHIO K AKTUBHOMY YYAaCTHIO B PEIICHUU
MPAKTUYECKUX 3a7a4 MaTEeMaTUYE€CKOWM HAITPaBJICHHOCTH.

IKOJOrnYecKoe BOCIIUTAHME:

c(hOPMUPOBAHHOCTHIO IKOJOTHUUECKON KYJIbTYpbl, TOHUMAHUEM BIUSHUS COIMATIBLHO-IKOHOMHUYECKHX IMPOIIECCOB Ha
COCTOSIHUE TIPHPOJHONH M COLMAIBHOM CpeIbl, OCO3HAHMEM TIJ00AJIBHOTO XapakTepa JKOJOTHYECKUX IIPOOJIeM;
OpUEHTallMeld Ha TPUMEHEHHWE MaTeMAaTHYEeCKUX 3HAHWM IS pemieHus 3aJad B O0JIACTH OKPYXKAIOMIeH Cpebl,
MJIAHUPOBAHUS TTOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCJIEACTBUM JJIs1 OKPYKAIOIIEN CPEJIbI.



LleHHOCTH HAYYHOI0 TIO3HAHWS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUSL HAYKH U
OOIIIECTBEHHON MPAKTUKH, MOHUMAaHUEM MaTEMaTHYECKOM HayKd Kak c(hepbl YeJIOBEUECKOW MESTeIbHOCTH, JTaloB €€
Pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTHUS LIUBUIIM3AIMY; OBJIAJICHUEM S3bIKOM MaTEMAaTUKU U MaTEMAaTHUYECKON KyJIbTypou
KaK CpEeACTBOM IIO3HAHUSI MHPA; TOTOBHOCTBHIO OCYIIECTBISATH MPOEKTHYIO M HCCIENOBATENbCKYIO JEATEIbHOCTh
WHMBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yNbTaThl OCBOEHHUS MPOTpaMMbl ydeOHOro mnpeamera «MaTemaTuka» XapaKTepHU3YHOTCS
OBJIAJICHUEM YHUBEPCATBHBIMH HO3HAGAMETIbHBIMU OClUCMBUIMU, VHUBEPCATbHOIMU KOMMYHUKAMUBHLIMU OellcmEUIMU,
VHUBEPCAIbHBIMU Pe2YIAMUBHBIMU OeUCMBUIMU.

1) Vuueepcanvivie noznasamensHsle oelicmsus, obecneuusaiom Gopmuposanue 6a308blx KOCHUMUBHBIX NPOYECCO8
ooyuarowuxcs (0ceoeHue Memooo8 NO3HAHUSL OKPYICAOUe20 MUpAa; NPUMEHEHUEe JIOSUYECKUX, UCCIe008aAMeNbCKUX
onepayuil, ymenutl pabomams ¢ ungopmayueii).

ba3oBble ornueckue aeiicTBU:

e BBIABISITH M XapaKTEPU30BaTh CYIIICCTBEHHBIC MPU3HAKA MATEMATHUYECKMX OOBEKTOB, TOHSTHHA, OTHOIICHUN
MEXIy TMOHATUAMH, (POPMYIHPOBATH OMNpPENCNECHUs TMOHSATUN; YCTAHABIMBATH CYIICCTBEHHBIN MpU3HAK
KJaccuukanmm, OCHOBaHUs JIJIsi 0000IIEHUS U CPABHEHUSI, KPUTEPUU TIPOBOIUMOTO aHAIIN3a;

e BOCIPUHUMATH, (OpMyIHpPOBaTH W MPeoOpPa30OBBIBATH CYXKACHHUS: YTBEPAWTCIbHBIE U OTpPHUIIATEIbHBIC,
CIMHUYHBIC, YaCTHBIC M OOIIUE; YCIOBHBIC,

e BBISBIISITH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M 1 MPOTUBOPEUNs B PaKTax, JaHHBIX, HAOTIOICHUIX U
YTBEPKICHUSIX; TIPEAJIaraTh KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN M MPOTHUBOPEUNIA;

e JeJaTh BBHIBOJBI C WCIIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H WHAYKTHBHBIX YMO3aKIIOUCHUMH,
YMO3AKIIFOYECHUH 110 aHAJIOTUH;



e TMPOBOJUTH CAMOCTOSITENIbHO JI0KAa3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKACHUM (IpsiMble U OT MPOTUBHOIO),
BBICTPAWBaTh apryMEHTAIMIO, IPUBOJIUTh TPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHbBIE CY>KIEHUS U
BBIBOJIBL;

e BBIOMpATh CHIOCOO pelieHusT yaeOHOH 3a1a4uu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIIEHUS, BEIOMpPATh HanuboJee
MOIXO/ISIIIIAN ¢ YIETOM CaMOCTOSTEIIEHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

e HCIOJB30BAaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HMHCTPYMEHT TIO3HAHUSA, (HOPMYIHPOBATH BOIPOCHI,
buKCcUpyIONe MPOTHBOPEYHE, MPOOJIEeMy, YyCTaHABIMBAaTH HCKOMOE U JaHHOE, (OpPMHUPOBATH THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CAMOCTOSATEIHHO CIIAHUPOBAHHBIN JKCIEPUMEHT, WCCIICOBAHHE 1O YCTAHOBJICHHIO OCOOCHHOCTEH
MaTEMaTUYeCKOro OO0BEKTa, SBJICHHS, MPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXITYy OOBEKTaMH, SIBICHUSMU,
POLIECCAMH;

e CaMOCTOSITENBHO (opMynaupoBaTh OOOOIIEHUS U BBIBOJBI IO pe3yJbTaTaM MNPOBEACHHOTO HAOIIOACHUS,
WCCJICIOBAHMSI, OIEHUBATH JOCTOBEPHOCTH TOJYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIICHMIA;,

e TPOTHO3UPOBATH BO3ZMOXXHOE PA3BUTHE MPOIECCA, a TAKXKE BBIIBUTAThH MPEJITOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHUSIX.

Pabora c nunopmanueii:

e BBIABITH AePUIIUTHI HH(OPMAITUH, TaHHBIX, HEOOXOAMMBIX JJISI OTBETA HA BOIIPOC U JJIS PEIICHUS 3aa9H;

e BBIOMpaTh HWHPOPMAIIMIO W3 HWCTOYHWKOB pA3JIMYHBIX THUIIOB, aHAJW3HPOBaTh, CHUCTEMATU3UPOBATh M
UHTEPHPETUPOBATH MH(GOPMAIINIO PA3IMYHBIX BUAOB U (POPM IPE/ICTABIICHNUS,

e CTPYKTYpUPOBaTh HHGOPMAIIHNIO, IPEICTABIIATH €€ B pa3IUYHBIX (OpMax, WILTIOCTPUPOBATH TpadUUueCcKH;

e OIICHUBATH HAJIEKHOCTh HHPOPMAIIUH IT0 CAMOCTOSATEIHLHO CPOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanbhvle KOMMyHUKamueHole Oelicmeusi, 00ecneyusaom cooOpMupo8aHHOCMb COYUATbHbIX HABLIKOG

00yuaruuxcs.

OOwmenne:



e BOCIPUHUMATH U (HOPMYJIUPOBATH CYXkJACHHUS B COOTBETCTBUM C YCIOBUSAMH M LEISIMU OOIIEHUS; SCHO, TOYHO,
IPAMOTHO BBIPAJKATh CBOKO TOUKY 3PEHHUS B YCTHBIX U NMHUCbMEHHBIX TEKCTAaX, 1aBaTh MOSACHEHUS 110 XOAY PELICHHUS
3a7a4l, KOMMEHTHUPOBATh NOJIYYEHHBIN PE3YIIbTAT;

e B X0/€ OOCYXJCHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl, MpOOJIEMbI, pemiaeMon 3aaayu,
BBICKA3bIBaTh WJICH, HALCJICHHBbIE HAa IOWCK PELIEHUS; COMOCTaBIIATh CBOU CYXKIEHHUS C CYXIACHUSMU JPYTHX
YYaCTHUKOB JIMajiora, OOHapy»XuBaTh PA3IMYM€ M CXOJCTBO MO3UIMH; B KOPPEKTHOH (opme (popMynrpoBath
Pa3HOIUIACHS], CBOU BO3PAXKEHUS;

e MPEACTABIATH PE3YJbTAThl PELICHUS 3aJa4d, SKCIEPUMEHTA, UCCIIEIOBAHNUS, IPOEKTA; CAMOCTOSATEILHO BHIOUPATH
(dbopmar BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALUN U OCOOEHHOCTEN ayIUTOPHUH.

CorpyaHu4ecTBo:

e IOHMMATh W HCIOJB30BaTh NPEUMYIIECTBA KOMAaHIHOW M HMHAWBHUIYaJbHOM pabOThl MPHU pPEUIEHUH Y4eOHBIX
3a/a4; MPUHUMATh L€JIb COBMECTHOM JEATENbHOCTH, IUIAHMPOBATh OPraHU3allMi0 COBMECTHON paboThl,
pacmpenenartb BUAbl paldOT, JOroBapHUBaThCs, OOCYX AaTh IMpOLIECC M PE3ynbTar padoThl; 0000IIAaTh MHEHUS
HECKOJIBKMX JIIOJICH;

e YYaCTBOBaTh B TPYMNIOBBIX ¢opMax pabOThl (0OCYKIeHHsS, OOMEH MHEHUMH, «MO3TOBbIE HITYPMbD» U HHBIC);
BBITNOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM ACHCTBHS C IPYTMMH YJIEHAMH KOMaHbl; OLEHUBATh
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT IO KPUTEPUIM, CHOPMYJINPOBAHHBIM YYACTHUKAMU B3aUMOIEUCTBUS.

3) Vhusepcanvhvie pecynsamushble Oelicmaus, 0becneuusarom Gopmuposanie CMblCI08bIX YCMAHOBOK U HCUZHEHHBIX

HABbIKOG TUYHOCU.

Camoopranusamnus:

e COCTaBJISITh IUJIaH, AITOPUTM PEILICHHUS 3a/1a4, BEIOMPATH CIIOCOO PEIIeHUs C YIETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUI C y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

e BJAJETh HaBBIKAMU I103HABATEJIHHOW PEQIIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX JACUCTBUA M MBICIUTEIbHBIX
IPOLECCOB, UX pPE3YyJbTaTOB; BIAJAETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTpPOJS Ipolecca M pe3yibTaTa
peLIEHHs] MaTEMAaTUYECKOM 3a/1auu;



e MPEABUACTH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PELICHUH 3a1a4l, BHOCUTh KOPPEKTUBBI B ICATEIILHOCTD
Ha OCHOBE HOBBIX 00CTOSITENILCTB, JAHHBIX, HAMIEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBHE PE3YJbTaTa LEJIM U YCIOBUSIM, OOBSICHATh NPUUMHBI JTOCTHXKEHUS WM HEJOCTUKECHUS
pe3yIbTaTOB JIEATEIBHOCTH, HAXOIUTh OLINOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATDBI
11 KIIACC

OnepupoBaTh NOHATUSIMU: IIWIMHAPUYECKAs TOBEPXHOCTh, 00pa3yoIIie NUIUHAPUIECKON TOBEPXHOCTH; IIWIIMHID;
KOHUYECKasl IOBEPXHOCTb, 00pa3yrolne KOHNYECKOW MOBEPXHOCTH, KOHYC; c(hepruecKasi IOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HAIMHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh NOHITUSMH: IIAPOBOM CErMEHT, OCHOBAHHME CETMEHTA, BHICOTA CETMEHTA; IIapOBOM CJIOW, OCHOBAHUE
LIapOBOTI'0 CJI05, BBICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruncnsats 00bEMBI U 101111 TOBEPXHOCTEHN TeJl BpalleHUs, FeOMETPUUECKUX TEJl C IPUMEHEHHEM (POpPMYIL.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHMK, BIUCAHHBIA B cpepy U omucaHHbIA OKoJIO cdepshl; cepa, BUcaHHAS B
MHOTOTPaHHHK WJIA TEJIO BPAIEHUS.

BBIYUCISITE COOTHOIICHUS MEKTY TUIONIAISIMH MIOBEPXHOCTEH U 00bEMaMK MOJJOOHBIX TETI.

N300pakath udydaeMbie GUTYPHI OT PYKH U C TPUMEHEHUEM MTPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUI CBEpPXY, COOKY, CHH3Y;
CTPOUTH CEYEHUS TeJl BpaICHUSI.

W3BnekaTh, MHTEPIIPETUPOBATH U MPEOOPA30BHIBATH MH(DOPMAIHIO O TPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYpax,
MIPE/ICTABJICHHYIO Ha YEPTEeKAX U PUCYHKAX.



OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JEHCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHMSI BEKTOpA Ha YUCIO, OOBSCHATD,
KaKUMU CBOMCTBaMH OHU 00JIaIaroT.

[IprMeHATh IPAaBUIIO NIApaJUICIICIIAIIEAA.

OnepupoBaTh NOHATUAMU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPAMHATHI BEKTOpA, YrOJ MEXIY BEKTOPAaMH, CKaJsPHOE NMPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIC
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEXIY BEKTOPAMH, CKAISIPHOE ITPOU3BEACHUE,
PacKJIaIbIBATh BEKTOP IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[IpumensTe reoMerpudeckre GakThl AJis1 PEIICHUs CTEPEOMETPUUECKUX 3a/ad, MPE/IIoIaralorux HECKOJIBKO 1IaroB
pelieHus1, €clid yCJIOBUs MPUMEHEHHUs 3a7aHbl B SBHOU (opme.

Pemats npocreiinmme reoMeTpUuYECKUE 3a/1a4M Ha IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METOA.

Pemare 3amaum Ha J0Ka3aTENbCTBO MAaTEMAaTHYECKMX OTHOIIEHUM M HAXO0XKIECHUE T€OMETPUYECKUX BEIUYUH IO
oOpasliaM Wi aIropuT™Mam, MPUMEHSISI U3BECTHBIE METO/IbI MPY PEIICHUH CTaHJAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpuMeHATP TPOCTEUIINE NPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKALMOHHBIE CUCTEMBI IIPU PELICHUU
CTEPEOMETPUYECKUX 3a1ay.

[IpuBOINTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B NMPUPOJAE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB
Tr€OMETPUU B UCKYCCTBE.

[IpUMEHATh MOJyYEHHBbIE 3HAHUSA HA MPAKTUKE: aHAIM3UPOBATH pPEAIbHbIE CUTYyallUd U TMPUMEHSTh H3YYEHHBIE
MOHSATUS B TPOIIECCE TOWCKA PENICHHS MaTeMaTHdecKd CGHOPMYIUPOBAHHOW MPOOJIEMbI, MOJICIUPOBATH peaTbHBIC
CUTyallMd Ha SI3bIKE TE€OMETPHUM, HCCIEIOBATH MOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM TIE€OMETPUYECKHX TOHSATHUU U
TEOpEeM, arrapaTa anreopbl; pelaTb NPaKTUYECKHUEe 3aa4d, CBSI3aHHbIE C HAXOXK/IEHUEM F€OMETPUYECKUX BEITUUHH.



11 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3ae/ioB U TeM uupposbIie
Ne n/m P Kourpoububie IIpakTHyeckue (1uubp )
NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 MeToz KoopAMHaT B NPOCTPAHCTBE 15 1 0 http://www.yaklass.ru/
2 Unnmuap. KoHyc. Wap 17 1 0 http://www.yaklass.ru/
3 O6bembl TeN 22 1 0 https://resh.edu.ru/
4 IToBTOpEHME 14 1 0 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 0
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KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nem/m | Tema ypoka Konrpoabnbsie IIpakruueckue
Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl

MpsimoyronbHas cuctema koopauHaT B
1 npocTpaHcTBe. KoopauHaThl BekTopa. 3 0 0

CBsi3b Mexay koopauHaTaMm BEKTOPOB M
2 KoOpAMHaTaMu ToYeK 2 0 0
3 MpocTenwmne 3agaym B kKoopaMHaTax 2 0 0
4 Yron mexay BekTopamu 2 0 0

BbluncneHune yrnos mMexay npsMbIMA 1
S MAOCKOCTAMM 2 0 0
6 [BmxeHuns 2 0 0

PeweHune 3agay no tTeme "MeToq KoopauHaT B
7 npocTpaHcTee" 1 0 0

KoHTponbHas pabota Ne1 no teme"MeTtoza
8 KoOpAMHAT B NpoCTpaHcTee" 1 1 0
9 Unnuuap. MNMoHsaTue uunuHapa. 1 0 0
10 Mnowanb NOBEPXHOCTU LUMMUHAPA. 2 0 0
11 Konyc 1 0 0
12 lMnowanb NOBEPXHOCTN KOHYCa 1 0 0




13

14

15

YceyeHHbIN KOHYC
Cdbepa 1 wap. YpaBHeHue cdepsbl.

B3anmHoe pacnonoxeHue coepbl
MSI0CKOCTH.

16

KacatenbHas nnockocTtb k cdepe

17
18

19

20

Mnowaab coepsbl
PewweHue 3agay no teme"Cdepa n wap"

KoHTponbHas pabota Ne2 no teme " LiunuHap.
Konyc.LLap"

MoHaTne o6vema. O6bEM NPAMOYrOfbHOMo
napannenenuneaa.

21

O61bem npsMor NpU3Mbl

22

23

24

O6bem umnuHgpa
O06beM HakNOHHOM NPU3MbI

O6bem nupamuapl

25

PeweHne 3agay no teme "O6beM
MHororpaHHuka"

26

O6bem KoHyca

27

28

PelwweHne 3apayd no teme "O6beMm Ten
BpaLleHus"

O6bem wapa




Obbem LapoBOro cermMeHTa, LapoBOro CJoH,

29 LLIapoBOro cekTopa. 2
PelwweHuve 3agay no teme "O6bem Liapa.

30 Mnowaab cdhepbl” 2
PeweHune 3agay no teme "O6bem wapa u ero

31 yacreir" 2
KoHTponbHas paboTta Ne3 no teme "O6bembl

32 Ten" 2

33 TpeyronbHUKN 2

34 YeTbipexyronbHUKM 2

35 OKpY>XHOCTb 2
B3anmMHoOe pacnonoxeHue npsmbix 1

36 MMocKocTe 2

37 BekTopbl. MeTog koopauHar. 2

38 MHororpaHHu1Kn 2

39 Tena BpaweHus 2
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