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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHoro kypca «I'eomeTpus» 0a30BOro ypoBHS HJisi
obyuarommuxcs 10 —11 kmaccoB paspabotana Ha ocHOBe DenepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHApPTa CPETHEro o0Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIAEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, M TPAAMIMA POCCUICKOTO 00pa3oBaHUA.
Peanuzanus nporpamMmbl 00ecrieunBaeT OBIAJCHUE KITIOUEBBIMU KOMIIETCHIIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHSI M HENPEPHIBHOTO 0Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00yJaronuXCsl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh ydeOHOro Kypca T'eOMETpUHM Ha YpPOBHE CpEAHEro OOIIero
o0Opa3oBaHusi OOYCJIOBJI€HAa MNPAKTUYECKOW 3HAYMMOCTBIO METAaNpeAMETHBIX H
IPEeIMETHBIX Pe3yJbTaTOB OOyUEHHUS T€OMETPUH B HAIPABJICHUU JTUYHOCTHOTO
pa3BuUTUsL OO0yd4aronmmxcs, (QOpMUPOBaHUS (PYHKIIMOHATIBHOW MaTeMaTUYECKOM
I'PaMOTHOCTH, U3yUYEHHSI APYTUX YU€OHBIX AUCUUILIMH. PazBuTHe y oOydaromuxcs
NPaBUJIbHBIX NPEICTABICHUA O CYIIHOCTH M IMPOUCXOXKICHUH T'€OMETPHUYECKUX
abcTpakiuii, COOTHOLUICHHUH PEaJbHOTO0 M WACATBHOTO, XapaKTepe OTPaKEeHUs
MAaTeMaTUYECKOW HAYKOW SBIEHHM M MPOLECCOB pPEAIBHOTO MHUpPA, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUECKOIO MOJCIUPOBAHUS B HAYYHOM
MIO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyalluxcsi, a TakXKe KauyecTB MBIIUICHUS, HEOOXOAMMBIX Ui aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
obmiero o0pazoBaHMs, TaK Kak oOOecleyrMBaeT BO3MOXKHOCTb H3Y4YEHHS Kak
JTMCLUUIUIMH €CTeCTBEHHO-HAYYHOM HANPaBICHHOCTH, TaK U TYMaHUTAPHOIA.

Jlornueckoe MblnuIeHHE, (opMupyemMoe MpU H3YyYEeHHH OOy4YaroIIMMHUCS
MNOHSATUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a]ad, YMEHHE BBIJBUTaTb U OIPOBEPraTh
TUIIOTE3bl HETOCPEACTBEHHO HCMOJIB3YIOTCSA TPU PELICHWH 33/a4 €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O00JacTsIX AesITeNbHOCTU uenoBeka. OpHeHTalus 4eloBEeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHUaIbHOTO ObITHs, (opma
OTpPaKEHUsI OKPYXKAIOIIEro MHpA, YCIOBHE YCIEUIHOTO TMO3HAHUS M AKTUBHOTO
npeoOpa3oBanusi  JeiicTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbI y4eOHOW W TPYIOBOM JESATEIBHOCTH,



ABIIACTCA OOHUM U3 MPOPECCHOHATIHHO BAXKHBIX KayeCTB, MOSTOMY aKTyalbHa
3ajaya (OpMHUPOBaHUS y OOYUYAIOUIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBIIUIEHUS — CYIIECTBEHHOT0 KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON ACSITEIBHOCTH IO MHOTHUM HAIIPABICHUSIM.

Ilens ocBoeHusi mporpammbl yueOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE Ppa3BUTHE
oOydaromuxcsi ~ 4yepe3  OOeCmeueHHe  BO3MOXKHOCTH  MPHOOpETEeHusT U
UCTOJIb30BAHUSI CHCTEMAaTHMYECKUX TE€OMETPHUUYECKMX 3HAaHUH U JCWCTBUH,
creur(UIHBIX TEOMETPHUH, BO3MOXKHOCTH YCIEITHOTO MPOJIOJHKEHUST 00pa30BaHUs
10 CHEHMATIBHOCTSIM, HE CBSI3aHHBIM C PUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[IporpaMmMa mo reomeTpur Ha 0a30BOM YpOBHE MpeIHA3HayeHa Jis
00y4aromuxcsi CpeaHeN MIKOIbl, He UCTIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHU
Ha YpOBHE OCHOBHOIO 0011ero oopazoBanusi. Takum o0pa3zoM, oOydaroliuecs: Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTEeMAaTUYECKHE YMEHUs, CBS3aHHBIC
co crnenu(puKOd TeOMETpUU M HEOOXOAUMBbIE I KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YyUHUTh T'€OMETpHI0 Oolee
riyOOKO, €ciM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HaHUSAX B MPOPECCUOHATLHON AEATEIbHOCTH.

JIoCTIKEeHHE 1eNd OCBOGHMS TNPOrpaMMbl 00ecreunBaeTcs peleHHeM
COOTBETCTBYIOIIMX 3aday. [IpuopUTeTHBIMH 3ajayaMH  OCBOCHHSA  Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBIsSIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOU

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opMHpOBaHHME TPEACTABICHUS O MHOTOIPAaHHHKAX M TeJax BpaIICHUs
KaK O BOKHEHIINX MAaTEeMaTHYECKUX MOJENAX, TMO3BOJISIONIUX OMUCHIBATDH
Y U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOLIETO MUPA;

o (¢opmHupoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekax, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PAaHHUKH U TeJla BPaIleHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUsS 33Ja4 Ha MOCTPOCHHUS HA U300paKEHUSX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMHupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHUSIMH O
MHOT'OIpaHHHMKaX ¥ TeJax BPAaIICHUs U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIQJICHUE  aNrOpPUTMAMH  peIleHHs OCHOBHBIX  THIIOB  3ajad;
dbopMupoBaHHEe yMEHHUA TPOBOAUTH  HECIOXKHBIE JOKa3aTelbHbIC
pacCcykJeHus B XOJ€ PELICHHUs CTEPEOMETPUUYECKUX 3alady U 3a7ad C
NPaKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEN
o0yyaromuxcsi, MO3HABATEJIbHON  aKTUBHOCTH, HCCIIEI0OBATEIbCKUX
YMEHHM, KPUTUIHOCTH MBIIIICHUS;



e (opmupoBanue (byHKIIMOHATEHOM rPaMOTHOCTH, pEJeBaHTHOM
FEOMETPUN: YMEHHE paclo3HaBaThb MPOSBIECHUS T[E€OMETPUYECKHX
MNOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEANbHBIX KU3HEHHBIX
CUTyallUsIX U IPU U3YYEHUU JPYIMX YYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh HX HaA SA3BIKE
T€OMETPUHU U CO37aBaTh Fr€OMETPUUECKUE MOJEIIH, IPUMEHATh OCBOCHHbBIN
FEOMETPUYECKHI anmapar JJs PElIeHHUs] NPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJIYYEHHBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrpPaMMBbl SIBJISIETCS BKJIIOYEHHE B KypcC
CTEPEOMETPUM B Hauyaje €ro u3y4eHHs 3ajad, pEIIaeMbIX Ha YPOBHE
UHTYWUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHM30BaHHas padoTa Hal
HUMH, 4YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTMYECKOIO M IPOCTPAHCTBEHHOI'O
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
JalbHENIIEMY U3YUYEHHUIO NIPEAMETA.

[Tpennourenue oTAAETCSA HATISAHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEAMETHO-
IIPAKTUYECKON JAEeATENbHOCTH. Pa3BuTme NPOCTPAHCTBEHHBIX IPEIACTABICHUU Y
ydalnxcs B Kypce CTEPEOMETpUM IMPOBOJIUTCSA 3a CYET pELIEHUs 3ajad Ha
CO3JaHHE  IPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3manue oOpa3za MPOBOAUTCS C OMOpPOM Ha
HaIJAIHOCTh, a OIIEpUPOBAaHUE O0Opa3oM — B YCIOBHUAX OTBJIECYEHUS OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECPKaHUSL.

OcHOBHBIE coaepkaTesibHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukmn», «IIpsiMble U MIOCKOCTU B MPOCTpAaHCTBEY, «Tena BpareHus,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAaHCTBE». DOPMUPOBAHKE JTOTUYECKUX YMEHUMN
pacnpenensieTcs HE TOJbKO IO COJAEPKATENbHbIM JIMHUSM, HO W 1O ToJaM
00y4yeHHUs Ha YPOBHE CpeJIHEero o01ero oopa3oBaHusl.

Conepxxanue 00pa30BaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOGHHUsI paboyeil mporpaMMmbl, pacmpeneiaéHHbIM 10 TojgaM OOydeHus,
CTPYKTypUpPOBaHO TakuM o00Opa3oM, YTOObl OBJAJCHHE T'€OMETPUUECKUMU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISJIOCH MOCJIEA0BATENBHO U MOCTYIATEIBHO, C
coOII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIHUCH B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPEACTABICHUN 00yYaroIMXCs, paciiupsis U
yriay6usist €€, oOpa3ys MpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reometpun oTBoauTCs 2 yaca B Henento B 10 kimacce u 1 vac B
Henemo B 11 kiacce, Bcero 3a jBa rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  cTepeoMeTpud. Touka, mpsMas, ILIOCKOCTD,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTMYECKOM IOCTPOEHUM CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosiokeHrne MNpsMBIX B IHPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajuielbHble W CKpeluBamoIuecs MnpsMble. llapamnensHOCTs NpSAMBIX U
IUIOCKOCTE B IPOCTPAHCTBE: IMapaJUICJIbHBIE IPSMBIE B  IPOCTPAHCTBE;
NAapAJLIENBHOCTh TPEX MNPSAMBIX; NAPALIEIBHOCTh NPSAMON U IJIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAaMM; YyTOJd MEXIy HpsAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEH: [apaJijiebHbIC IIJIOCKOCTH; CBOMCTBa
napajuleNpHbIX IUIockocTed. Ilpocteiline npocTpaHCTBEHHbIE (UIYpHl Ha
IUIOCKOCTH: TETpa3JIp, KyO, napajuiesienumne; IoCTPOSHUE CEUEHUI.

[leprieHIUKYISIPHOCTh NPSIMOM M IIJIOCKOCTH: NEPIECHANKYJISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSMBIE NApPAUICIBHBIE M TEPIEHAUKYISAPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopemMa O IIpsAMOU
NEPHEHANKYJIIPHON IUIOCKOCTH. YTJbI B IPOCTPAHCTBE: YrOJ MEXAY INPsSAMON U
IUIOCKOCTBIO;  JIBYTPaHHBIA  yroJI, JIMHEWHBIA YroJl JABYTPaHHOIO  yIJIa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 70  IUJIOCKOCTH,  MpOeKHus  (Uryppl Ha  IUIOCKOCTb.
[lepneHaAUKyJISIPHOCTE  IUIOCKOCTEW: IpPU3HAK  NEPHEHAMKYJSIPHOCTH  ABYX
IUIOCKOCTEU. TeopeMa 0 TPEX NMEePHEHIUKYJIISIPaX.

MHororpaHHuKu

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOTOrpaHHuKa. [Ipusma: n-yronsHas
puU3Ma; TPaHU U OCHOBAHUS NMPU3MBI; IpsiMasi M HaKJIOHHAs MPU3Mbl;, OOKOBas U
IIOJIHAS IIOBEPXHOCTh IPU3MBI. [Tapamenenunen, IIPSIMOYTOJIBHBIN
napajuleJienunes; ¥ ero cpoucrsa. llupamumpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUPaMU/Ibl; OOKOBAs M MOJIHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas MNHUpaMyja. OJIEMEHTbl Npu3Mbl M nupamuabl. IIpaBuibHbIE
MHOTOI'PAHHMKH: IOHSATUE NPABWIBHOTO MHOI'OTPaHHUKA; NPABUJIbHAS NPU3MaA U
IpaBWIbHAs NUpaMUAa; NPABWIbHAS TPEyrojbHas NUpaMuja W IPABWIbHBIN
TeTpadap; KyO. IlpeacrtaBneHune O mNpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadIp,
nojekasap u ukocasap. CeueHus NpU3Mbl U TUPAMUIBL.

CuMmmeTprs B NPOCTPAHCTBE: CHUMMETPHUsS OTHOCHTEIBHO TOYKH, IPSMOM,
IUIOCKOCTH.  JJEMEHThl CUMMETPUM B NHUPAMMAAX, Mapajuiejenunenax,
IIPaBUJIbHBIX MHOTOI'PAHHHKAX.

Bolunicnienue 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OuUaroHaja, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBIL,
IUIOIIA/lb OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOW IPU3MBIL.



[Tnomane OOKOBOW TIOBEPXHOCTH M IOBEPXHOCTH MPABHILHOW ITHUPAMHUIBI,
TeopemMa O TUIomaAu yceu€éHHoW mnmpamunabl. [loHstue 00 00béMe. OOBEM
MUPAMUJIBI, TPU3MBI.

[MonoOHble Tema B mnpocTtpaHcTBe. COOTHOMICHHWS MEXIY IUIONIAIIMU
HOBEPXHOCTEH, 00bEMaMK MOTOOHBIX TEJ.

11 KIIACC

Tena Bpamenust

[unuHapuyeckas MTOBEPXHOCTb, oOpasyroliue UUJIMHIPUYECKON
MIOBEPXHOCTH, OCh UWJIWHIPUYECKOW TMOBEpXHOCTU. [{unumHap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCTb, OOpa3zyrollass W OCh; IUIOMIAAb OOKOBOM M MOJHON
MOBEPXHOCTH.

Konnueckasi moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM nmoBepxHocTU. KoHyC: OCHOBaHME M BepIlirHa, o0pasyroias
U OCb, IUIOMAJb OOKOBOM W TIOJHOH TIOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolne U BbICOTa; OCHOBaHUS U OOKOBAasi IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, AHAMETP; IUIONIA[b MOBEPXHOCTH CQEPHI.
B3aumnoe pacnonoxenue chepbl U MIIOCKOCTH; KacaTelbHasl IIIOCKOCTh K cdepe;
IJI01aAb Cephl.

N306pakeHue Ten BpallleHHs Ha MJIOCKOCTH. Pa3BEpTka LUIMH]Ipa U KOHYCA.

KoMOuHanuu Tenm BpamieHWss ©W  MHOTOTPAHHUKOB. MHOTOTpaHHUK,
omucaHHBIA OKoJI0 cdepwl; chepa, BOHCaHHAsT B MHOTOTPAHHUK, WM TEJO
BpAILCHUS.

[Tonsarue 06 o6bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
IPsIMOYTOJILHOTO Tapajuiesnenunena M ciaeAcTBus u3 He€. OO0bEM LUIUHIPA,
koHyca. O0BEM Mmapa u miomaas chepsl.

[TomoGubie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAASIMHU
MOBEPXHOCTEN, 00BEMAMU MTOTOOHBIX TE.

Ceuenuss nwiuHapa (mapajuieibHO W TEPHEHAMKYJISIPHO OCH), CEUYECHHS
KOHyca (mapajuieJIbHO€ OCHOBAHUIO M IPOXOJAIIEE 4Yepe3 BEpIIMHY), CEYEHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrop Ha miiockocT U B ipocTpaHcTBe. CII0kKEHNE U BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3znokeHue BEKTOpa 1o TpéEM HEKOMIUIaHAPHBIM
BekTopaM. IIpaBuno mapamienenunena. Pemienwe 3agad, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JCHUCTBMM C Bekropamu. IIpsMmoyrosbHas cucrema
KoopAauHaT B mpocTtpaHcTBe. Koopnunatel BekTopa. llpocreitmne 3agaun B
KOOpAMHATax. YToll Mexay BekropaMu. CKaISIpHOE NPOU3BEICHHUE BEKTOPOB.
Brrunciienre yrioB Mexay NMPSIMBIMU U IUIOCKOCTSIMU. KOOpAMHAaTHO-BEKTOPHBIM
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a/1au.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yNbTAaThl OCBOEHUS MPOTPAaMMBI y4eOHOTO mpeaMmera
«MareMaTuka» XapakTepU3yrTCs:

I'paxxnanckoe BocnMTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMK 00YyUaIOIIEerocsi Kak akKTUBHOTO U
OTBETCTBEHHOTO  4JIeHA  POCCHUHCKOro  0OIlecTBa,  MPEACTABICHUEM O
MaTeMaTUYECKNX OCHOBAaX (DYHKIITMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHHMA,
MpoIenyp TPaKAAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJEHUCTBOBaTh C COLHMAIBHBIMM HWHCTUTYTaMHM B COOTBETCTBUHU C HX
(GYyHKUUSIMU 1 HA3HAYEHUEM.

IlaTpuoTH4eckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUMCKOMN TPakIaHCKOW WICHTUYHOCTH, YBXKCHHUS K
MPOILIOMY M HACTOSIIEMY POCCHUHUCKOM MAaTeMaTHKH, LIEHHOCTHBIM OTHOIIEHHUEM K
JOCTUKEHUAM POCCUHMCKUX MATEMAaTUKOB U POCCUMCKONM MAaTEMAaTHUYECKOM IIKOJIbI, K
UCIIOJIb30BAHUIO A3TUX JOCTHXKEHMM B JpYrux HayKaX, TEXHOJOTHUsX, cdepax
SKOHOMHMKH.

JIlyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEU POCCHICKOTO Hapona;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHHUA, OATUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTHXKEHUN HAYKU U JIESITEIbHOCTBIO
Y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHEM K MHpPY, BKJIIOYas 3ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a7a4, pEeUICHUHN, PacCyIECHUN; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM aCIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCMUTAHME:

c(OPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSITh MAaTeMAaTHUYECKWe 3HAHUS B
MHTEpEecax 370pOBOTo U O6e30macHoro o0pasa KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO (3I0pPOBOE NHUTaHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUU U
OTIIbIXa, peryisipHas (pu3ndeckass akTUBHOCTD); (PU3NYECKOTO COBEPIIICHCTBOBAHUSA,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESATEIbHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTH TPYIOJIOOMS; HUHTEPECOM K
pasznuyHbIM chepaM npodhecCUuoHaNbHON AESITENbHOCTH, CBI3aHHBIM C MaTEMAaTUKOU
u e TPWIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oymaymien
npodecCuu M Pearm30BBIBATh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI; TOTOBHOCTBHIO WU
CIOCOOHOCTBIO K MAaTeMaTHMYeCKOMY OOpa30BaHUI0O M CcaMOOOpa30BaHUIO Ha
OPOTSHKEHUM BCEW KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHI) B PpELICHUH
NPAaKTUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPABIECHHOCTH.



JKOJIOTHYEeCKOe BOCIIUTAHUE:

C()OPMUPOBAHHOCTBIO 3KOJIOTUYECKOW KYyJNbTYpbl, I[OHUMAHUEM BIIUSHUSA
COLIMAJIBHO-PKOHOMHYECKUX IPOLECCOB HA COCTOSIHUE NPHUPOJAHONW W COLMAIBHON
Cpelbpl, OCO3HaHMEM TIJO00AJIbHOTO  XapakTepa JKOJOTUYECKUX  MpolieMm;
OpHEHTAallUe Ha IPUMEHEHWE MAaTEMaTU4YECKUX 3HAHMM JUIS pELIeHUs 3aJad B
00JacTH OKpY>KaroIIEH Cpebl, JIAHUPOBAHUS MOCTYIIKOB U OLIEHKH UX BO3MOKHBIX
IIOCJICACTBUN JUISI OKPY>KArOLIEH CPEJIbl.

IleHHOCTH HAYYHOI0 IO3HAHUS:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSl HAYKM W OOIIECTBEHHOM  MPAaKTUKH, OHMMAHHUEM
MaTeMaTUYECKOl HayKu Kak c@epbl YeJIOBEUECKON JEeSATENbHOCTH, I3TaloB €€
pa3BUTHS W 3HAYMMOCTH I pa3BUTHS LMBWIM3ALUUU; OBJAJACHUEM SI3BIKOM
MaT€MaTUKd W MaTEeMaTUYECKON KyJIbTypOM KakK CpEICTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYLIECTBJISATh MNPOEKTHYIO M HCCIEIOBATEIbCKYIO JESITEIbHOCTD
UHAUBUYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ylbTaThl OCBOCHHUS MPOTrpamMMbl Y4EeOHOTO MpeaMeTa
«Marematuka» XapaKkTepU3yrTCs OBJIAICHUEM YHUBEPCAITbHBIMA
NO3HABAMENbHBIMU ~ O0CUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUSHBIMU
0elicmeUsMU, YHUBEPCATLHBIMU PE2YTIIMUSHBIMU OCUCMBUIMU.

1) VHusepcanvhvie  noznasamenvHwvle  Oelicmaus, obecneyusaom
Gopmuposanue 0a308bIX KOCHUMUBHBIX NpPOYECcco8 oOyuarwuxcsi (oceoenue
Memo0o08  NO3HAHUA ~ OKpydcamowe20  Mupa,  HpPUMEHeHUue  J0SUYECKUX,

ucciedo8amenbCcKux onepayuii, ymenutl pabomams ¢ ungopmayueti).

ba3zoBble 1ornyeckue AefcTBUA:

e BBIBIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKM MATEeMAaTHYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXKIYy TMOHATHUAMU; (HOPMYIUPOBATH
OmpeNeeHUs]  MOHATHUHA, YCTAaHABIWBATh  CYIIECTBCHHBIA  MPHU3HAK
KJIacCU(PUKAIIMU, OCHOBAHHUS JJisi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUU
IPOBOIMMOTO aHAIIN3a;

e BOCIPUHUMATH, (OPMYIHPOBATH W  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAWTEIIbHBIE W OTPUIIATEIbHBIC, CIWHUYHBIE, YacTHBIE U 0OIIue;
YCIJIOBHBIC;

e BBIBIATH  MaTEeMAaTUYECKHUE  3aKOHOMEPHOCTH, B3aMMOCBSI3H W
npoTuBopeunsi B (akTax, MJaHHBIX, HAONIONEHUSX W YTBEPKIACHHSIX;
npeaiaraTh KpUTEPHUH JIJIS1 BBISIBIICHUST 3aKOHOMEPHOCTEH ¥ MPOTUBOPEUNIA;

e Jle7IaTh BBIBOJBI C WCIIOJB30BAHWEM 3aKOHOB JIOTUKH, IETyKTUBHBIX U
MHIYKTUBHBIX YMO3AKITIOUCHHUN, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOIUTH CaMOCTOSITEIILHO JI0Ka3aTeNIbCTBA MaTeMaTHUECKUX
YTBEpXACHUN (TIPSMBIE W OT TPOTHUBHOTO), BBICTPAMBATh apTyMEHTAIIHIO,



NPUBOAUTH TPUMEPbI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBL;

BbIOMpaTh Croco0 pemeHus ydeOHOM 3afaud (CpaBHUBATh HECKOJBKO
BapHMAHTOB pEIICHUs, BBIOMpaTh HauboJee MOAXOMAMMNA C Yy4ETOM
CaMOCTOSITEJIBHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble uccenoBaTebCKHe JeCTBUSA

HCIIOJIb30BaTh BOMPOCH KaK MCCIENOBATEIbCKUI HHCTPYMEHT IO3HAHUS;
dbopMynupoBaTh BOMPOCH, (PUKCUPYIOIIME NPOTHBOpEUHE, MpodIemy,
yCTaHaBIMBAaTh  HCKOMOE€ H  JaHHOEe, (OopMHpOBaTH  THIOTE3Y,
apryMEHTHPOBAThH CBOIO MMO3UIIMIO, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUNIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTaHOBJCHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBICHHUS,
MpOLIECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY OOBEKTaMH, SIBICHUSIMHU,
npolLeccamy;

CaMOCTOATENIHO (POpPMYIHPOBaTh O0OOIIEHUSI U BHIBOABI IO pe3yjbTaTaM
NpPOBEIEHHOIO HAOIOACHUS, HWCCIIEOBAaHUS, OLEHHUBATH JIOCTOBEPHOCTH
MOJTYYSHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OIICHU;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoliecca, a TaKkKe BBIIBUTATDH
HPEAOI0KEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmaumeii:

2)

BBISABIIATH Ae(PUIIUTHI MHPOPMALIUH, JaHHBIX, HEOOXOJUMBIX IS OTBETA Ha
BONPOC U JIsl pEHICHUS 3a/1a4H;
BbIOMpATh MHPOPMAIUIO U3 HCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJIM3UPOBATh,
CHCTEMaTH3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIMIO PA3IMYHBIX BUI0B
1 GpopM npeacTaBIeHHS;
CTPYKTYpUPOBaTh HHPOPMAIUIO, MPEICTABIATh €€ B pasNuYHbIX (opMax,
WJUTIOCTPUPOBATH TpaduuecKH;
OLIEHUBATh HaJIEKHOCTD uHpOpMaLn 1o CaMOCTOSITEJIEHO
c(OpPMyYITUPOBAHHBIM KPUTEPHSIM.

Vuueepcanvuvie = KOMMyHUKamuenwvle  Oelicmsus,  0Oecneuusaom

CPHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00OVUAIOWUXCAL.
Oomenue:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBHUSIMU
U LIeJIIMU OOILEHUS; ICHO, TOYHO, TPAMOTHO BBbIPA)KaTh CBOIO TOUKY 3pPEHUS
B YCTHBIX M IUCBMEHHBIX TEKCTax, JaBaTh IMOSICHEHUS MO XOAY PELICHUS
3a/1a4yu, KOMMEHTUPOBATh MOJyYE€HHBIN PE3yJIbTaT;

B X0Ji¢ 00CY)XJIEHHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaE€MOW TEMBI,
npo0eMbl, pelaeMoil 3aaur, BbICKA3bIBaTh UEH, HALIEJICHHBIE HA MOUCK
pELIEHNs; COIMOCTaBJIATh CBOM CYXIEHHUS C CYXKICHUSMH JPYTUX
YYaCTHUKOB JMajiora, OOHapyXHBaTh pa3lWYUe M CXOJCTBO IMO3ULIUN; B
KOPPEKTHOI opme GopMyTupOBATh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;



e TIPENCTaBIATH PE3YJbTAThl PEUICHHSI 3a]]a4H, SKCIICPUMEHTA, UCCIICIOBAHMSI,
MPOEKTA; CAMOCTOATEIHHO BHIOUPATh (pOpMAT BHICTYIUICHUS C yUETOM 3a7a4
Mpe3eHTAIMU U OCOOCHHOCTEN ayIUTOPHUH.

CoTpyaHuvecTBO:

e TIOHWMATh M HCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHON M MHIWBHIYaJTbHOU
paboThl TpU pemeHUH YYeOHBIX 3a7ad; MPUHUMATH IIeJb COBMECTHOM
ACSATENIbHOCTH,  IUJIAHUPOBATh  OPTaHM3AIMI0  COBMECTHOW  paboTHI,
pacmpenenartb BUAbl paboOT, OrOBapHBAThCS, OOCYKIaTh IMpOLECC H
pe3ynbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKUX JTIOICH;

e Y4YacTBOBaTh B IPYyMMoBBIX ¢opmax paboThl (0OCYXJIeHHS, OOMEH MHEHUH,
«MO3TOBBIC MITYPMBD» H HWHBIE); BBIIIOJHATH CBOIO YacThb pabOThI U
KOOPJIMHUPOBATH CBOM JCHCTBUS C IPYTUMU YJI€HAMU KOMaH/bI; OIICHUBATh
KadecTBO CBOETO BKJIaJga B OOMMH MPOAYKT TIO  KPUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YIACTHUKAMHU B3aUMOICHUCTBUSI.

3) Vuusepcanvnvie pezynamuesnuie oeticmeus, obecnedusaom Gopmuposarue

CMbICTIOBbIX YCMAHOBOK U IHCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusanus:

e COCTaBIISATH IJIaH, AITOPUTM PEIICHUS 3a7a4H, BRIOUPATH CIIOCO0 PEIICHUS C
y4€TOM MMEIOIIUXCS PECYPCOB 1 COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHUI C YIETOM HOBOM
uHopMarmm.

CaMOKOHTPOJIb:

e BIIAJICTh HABBIKAMU TIO3HABATEIHHOW  pedexkcun Kak  OCO3HAHUSA
COBEPIIIAEMBIX JCHCTBUH W MBICTUTEIBHBIX IMPOIECCOB, MX PE3YyJIbTaTOB;
BJIQ/IETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJISI MpoIecca U pe3ysbTara
pelIeHUsT MaTEMaTHYeCKON 3a1a4H;

e TIPENBHUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUH 3a/1a4H,
BHOCUTh KOPPEKTHBBHI B NIEITEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIHCTB,
JTAHHBIX, HAWJACHHBIX OIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pe3yiabTaTa LEIM H YCIOBUSAM, OOBICHSITH
NPUYUHBl JOCTIDKCHUS WM HEIOCTIKEHHUS PE3yJIbTaTOB JESATEIbHOCTH,
HaXOJWTh OIMHOKY, TaBaTh OILIEHKY IPHUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSIMU: TOUKA, IPAMAasi, TNIOCKOCTb.

[IpumMeHATP aKCMOMBI CTEPEOMETPUM M CIEJICTBUS W3 HUX MNPU PELUICHUU
F€OMETPUYECKUX 3a]1a4.

OnepupoBath MOHATUSAMU: NAPAUIEIBHOCTh U NEPIECHANKYISIPHOCTh NMPSIMBIX U
IJIOCKOCTEH.



KnaccudunupoBaTh B3aMMHOE pACHOJOKEHHE TPSAMBIX M IUIOCKOCTEH B
HIPOCTPAHCTBE.

OnepupoBaTh NOHATUSMU: IBYTPAHHBINA YTrOJl, TPaHU ABYTPAHHOTO yria, pedpo
ABYTPAHHOTO yIJa; JMHEWHBIM yroa JBYrpaHHOrO yria; TpagycHas Mepa
ABYT'PAHHOTO YTJIa.

OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W  HEBBITYKIIbIHI
MHOTOT'PaHHHMK, 3JIEMEHTHl MHOTOT'PaHHUKA, TIPABUIILHBII MHOTOT PAHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbl MHOTOTPAHHHUKOB (MHMpamMuaa; mpu3Ma,
MPSAMOYTOJIBHBIN Napajienenunen, Kyo).

Knaccudunuposatsb MHOTOTPaHHUKH, BBIOMpast OCHOBaHUS TSt
K1accu(uKauuy  (BBINYKJIbIE M HEBBIMYKJIbIE MHOTOTPAaHHUKH; IPaBHIIbHBIC
MHOTOTPaHHHUKH; IPSIMbIE 1 HAKIIOHHBIE TIPU3MbI, TTapaJlICICTIHIIE IbI).

OnepupoBaTh MOHATHAMH: CEKyIIasi MIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBACHATD MPUHIIMIIBI TOCTPOEHUS] CEUEHUH, UCTIONb3YsI METO/I CIIE/IOB.

CTpouTh cedyeHus MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBIMOIHATH (BHIHOCHBIE)
TUIOCKHE YePTeX MU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUA CBEpXy, COOKY,
CHU3Y.

Pematp 3amaun Ha HaXOXKJI€HWE T€OMETPUUECKHUX BEJIWYUH MO oOpas3lam WiH
aTOPUTMaM, NPUMEHSS W3BECTHbIE AHAIUTUYECKHE METOJbl TPU PElICHUU
CTaHJAPTHBIX MaTeMaTHUECKUX 33a/a4 Ha BBIYUCICHHE PACCTOSHUM MEXAY ABYMS
TOYKaMH, OT TOYKH JI0 MIPSIMOI, OT TOUKH 0 TUIOCKOCTH, MEXKAY CKPELIHBAIOIIUMUCS
IPSIMBIMHU.

Pematp 3amaun Ha HaXOXKJI€HWE T€OMETPUUECKHX BEJIWYUH MO oOpas3lam WiH
aTOPUTMaM, NPUMEHSS W3BECTHbIE AHAIUTUYECKUE METOJbl TPU PElICHUU
CTaHIAPTHBIX  MaTeMaTHYECKUX 3aJady Ha  BBIYMCICHHE  YIJIOB  MEXIY
CKPEIIMBAIOIIMMUCSA  TPSAMBIMH, MEXIy TMpsIMOW M  IUIOCKOCTBIO, MEXAY
IUIOCKOCTSIMU, IBYTPAaHHBIX YIJIOB.

Bbruncnare 00bEMBI U TUIOIIAZAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupammzia) ¢ IpUMEeHeHueM (HOpMyJl; BEIYUCISATh COOTHOILIEHHS MEXy TUIOIAASIMU
HOBEpXHOCTEH, 00bEMaMH 1OJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMU: CHUMMETPUS B MPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CHMMETPHH; IIEHTP, OCh U INIOCKOCTh CUMMETPHUU (DPUTYPBHI.

W3BnekaTh, mpeoOpa3oBbIBATh M WHTEPHPETHPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (Urypax, NPEICTaBICHHYI0 HAa YepTexax U
PHUCYHKaX.

[TpumensTh reoMeTpuueckue (HakThl IJIs1 PEHICHUs CTEPEOMETPUUYECKUX 3a]1ad,
MPEIoJIararoiuX HECKOJIBKO IIaroB PEIICHUs, €CIIA YCIOBUS IPUMEHEHUS 3aJaHbl B
SIBHOM (hopme.

[IpumensiTh  TpoCTEWIMEe  MPOrpaMMHBIE  CpPEICTBA W AJIEKTPOHHO-
KOMMYHHMKAITUOHHBIE CUCTEMBI IIPH PEUICHUH CTEPEOMETPUYECKUX 3a/1a4.



[IpuBOoANTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B MIPUPOE U KU3HU,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB FEOMETPUHU B UCKYCCTBE.

[IpuMeHsTh TONYyYEHHbIE 3HAHUSI HA MPAKTUKE: aHAJIU3UPOBATH pealibHbIC
CUTyalldd M TPUMEHSTh H3YyYCHHBbIE MOHITUS B MPOLECCe TMOUCKA PELICHUS
MaTEMaTUYeCKd CPOPMYJIMPOBAHHOM  MPOOJEMbI, MOJEIUPOBATh peabHbIE
CUTyallUM Ha $3bIKE TIE€OMETPUM, HCCIEN0BATh MOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAaHUEM TF€OMETPUUYECKHUX MOHATUM M TEOpEeM, armaparta aareOphl; pelarh
MPAKTUYECKUE 33]]a4M, CBA3aHHbBIE C HAX0XKICHUEM F€OMETPUUYECKUX BEJIIMYHH.

11 KITACC

OnepupoBaTh TOHATUSAMU: IMIIMHIAPUYECKAs TOBEPXHOCTh, OOpa3yroIIne
WIMHIPUYECKON MMOBEPXHOCTH; IMJIMHAP; KOHUYECKasi TTIOBEPXHOCTh, 00pa3yromme
KOHMYECKOW TOBEPXHOCTH, KOHYC; ChepruecKas MOBEPXHOCTb.

PacmosnaBath Tena Bpamenus (IWIMHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI OJTYYEHUS TEJl BPaIllCHUSI.

KrnaccudunmpoBaTs B3aUMHOE pacnoioskeHre cepbl U MI0CKOCTH.

OnepupoBaTh NOHATHUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
CerMEHTa; IIApOBOM CJIOW, OCHOBAaHWE IIAPOBOTO CIIOSl, BBHICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Boruncnsate  00BEMBI M IUIOIIAAM  TMOBEPXHOCTEH  TeN  BpaIICHHUS,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (POopMyI.

OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIIMCAHHBIA B cepy M OMUCAHHBIN
okoJio chepsr; chepa, BcaHHAsE B MHOTOTPAaHHUK HIIM TEJIO BPALICHUS.

BbIYHCIATE COOTHONICHUS MEXIY IUIOUIAASIMH MOBEPXHOCTEH U 00BEMaMH
MO00HBIX TEIL.

N3o00paxaTh u3ydaeMble GUTYpPBl OT PyKH W C TNPUMEHEHHEM TPOCTHIX
4epTEXHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUEHHS TEJl BpallleHUSI.

W3Brnekatb, WHTEPIPETUPOBATE MW  MPeoOpa3oBbIBaTh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PHUrypax, MPEACTaBICHHYIO Ha dYepTexax M
PHUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoIimonmHAT,  AEWCTBHUA  CIOXKEHUS BEKTOPOB, BBIUUTAHHUS BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaafOT.

[TpuMeHsITh MpaBUIIO TapauIeIeUIe 1a.

OnepupoBaTh MOHATHSIMH: JIEKaPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYNb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJl MEXIY
BEKTOPAaMH, CKAISIPHOE MPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIaHAPHBIE
BEKTOPBI.



Haxonuts cyMMy BEKTOPOB M IIPOM3BEIECHUE BEKTOPA HA YHUCIIO, YTOI MEXIY
BEKTOpaMH, CKaJsIpHOE IIPOM3BEIEHUE, pACKIAaAbIBaTh BEKTOp IO  JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CHCTEME KOOPAMHAT.

[TpumensTh reoMeTpuueckue (PakThl sl PELICHUs CTEPEOMETPUUYECKUX 3a]1aY,
IPEAINOIAraoIuX HECKOJIBKO II1aroB PEIICHHUS], €CIIU YCIOBUS IPUMEHEHUS 3a/1aHbl B
SBHOM (hopme.

Pemare mpocreimme reoMeTpUYECKHE 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemate 3amaunm  Ha [10Ka3aTENbCTBO MATEMAaTUYECKUX OTHOLIECHUH U
HaXO0X/IEHUE N€OMETPUUYECKHUX BEJIIMYMH MO oOpa3laM WU ajaropuTMaM, NMPUMEHSSA
M3BECTHBIE METO/IbI IIPYU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a7a4.

IIpruMeHsaTs  MpoCTEHIINE  NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAI[UOHHBIE CUCTEMBI IIPH PEIIEHUN CTEPEOMETPUYECKUX 3a1aY.

IIpuBOAUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEMN B IIPUPOLE U KU3HH,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB FEOMETPUHU B UCKYCCTBE.

IIprMeHATh TONy4YEHHBIE 3HAHUSA HA MNPAKTUKE: AHAJIU3UPOBATH pEAJIbHbBIC
CUTyallun W TPUMEHATH H3YyYECHHBIE TOHATUS B MPOLECCE IMOUCKA PELICHHUs
MaTeMaTHYecKl  C(HOpPMYIMpPOBAaHHONW  MpOOJEMBbI, MOJEIUPOBaTh  PpeajbHbIC
CUTyallUM Ha A3bIKE TI'E€OMETPHM, MCCIEN0BATh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUN U TEOpEM, ammnapara aiareOpsl; pelaTh
IIPAKTUYECKUE 3a71a4H, CBA3AHHBIE C HAX0KIECHUEM F€OMETPUYECKUX BEJIMYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosnuuyectBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uu¢posbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThbI
pecypchbl
Bbubnuoreka [IOK
! BBezieHne B CTepeoMeTpHIO 10 https://m.edsoo.ru/1¢209e37
) [IpsiMbIe ¥ TNIOCKOCTH B IPOCTPAHCTBE. 12 | bubnmoreka [JOK
[TapannenbHOCTh NMPSIMBIX U INIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 IlepneHqUKYISAPHOCTD MPSAMBIX U 12 bubnuoreka [JOK
IJIOCKOCTEMN https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
1 1
4 VYIubl MeXAY IPSAMBIMU U IUIOCKOCTSIMHU 0 hitps://m.cdsoo.ru/1c209¢37
Bbu6nmuoreka [IOK
11 1
> Mrororpartiic https://m.edsoo.ru/1¢209e37
Bbu6nmuoreka [IOK
; 1
6 OOBEMBI MHOTOTPAHHHKOB ? https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEUeHUs], pACCTOSTHUS U YTIJIbI 4 1 bubmmorera OK
P ' P yr https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHHe pa3aesioB U TeM mudpoBLIe
Ne ni/m P Konrtpoabsnbsie IIpakTnueckmue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubnunorexa [IOK
Tena pamenus 12 https://m.edsoo.ru/1¢209e37
R bubmuorexa [{OK
ObmEmb TeN > ! https://m.edsoo.ru/1¢209¢37
BexTopsI 1 KOOPAWHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [OK
p P poctp https://m.edsoo.ru/1¢209¢37
[ToBTOpeHue, o600mEH e, 7 | bubnunorexa [IOK
cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




ITIOYPOYHOE INTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  o0pa3oBaTesIbHbIE
padoThI padoThbI
pecypchbl
OCHOBHBIE MOHSTHSI CTEPEOMETPHHU:
TOUKa, MpsiMasi, IITOCKOCTb,
npoctpancto. [IpaBuna
1 M300paKeHUs Ha PUCYHKAX: 1 buommorexa HOK
p pHeyH L https://m.edsoo.ru/aecc77cd
M300pakeHUS TUIOCKOCTEH,
napajvieIbHbIX MPSAMBIX (OTPE3KOB),
CepelIuHbI OTpE3Ka
[TonsTua: nepecekaroecs
2 IUIOCKOCTH, IEpPECEKAIOIIHECS IpsIMas 1 bubmorexa LIOK
> 11°P P https://m.edsoo.ru/2d8a9¢99
U TUIOCKOCTD
ITonsaTHs: nepecekaromuecs
3 IUIOCKOCTH, IEpPECEKAIOIIHECS IpsIMas 1 buGnnorexa LIOK
> 1P P https://m.edsoo.ru/db685¢73
U TUIOCKOCTD
3HAKOMCTBO C MHOI'OTPaHHUKaMH,

4 n300pa’keHre MHOTOTPaHHUKOB Ha | bubmmoreka [IOK
PUCYHKaX, Ha MPOEKIUOHHBIX https://m.edsoo.ru/a63959%d
gyepTexax
HavansHbie cBeieHNS 0 KyOe U

5 OUpaMUIe, UX Pa3BEPTKU U MOJEIN 1 bubmmorexa OK

P > IX paspep ' https://m.edsoo.ru/b30dff38
CeueHust MHOTOIPaHHUKOB
bu6mmoreka [IOK
6 HavansHbie cBeieHNS 0 KyOe U 1
Y https://m.edsoo.ru/3d8ffd32




nUpaMuze, UX pa3BEPTKH U MOJIEIH.
CeueHust MHOTOI'PaHHUKOB

[Tonsatre 00 akCHOMATHUYECKOM

7 ITOCTPOCHUH CTEPEOMETPHH: aKCHOMBI bubmorexa HOK
P P U https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIICACTBUS U3 HUX
[TousTHe 00 aKCHOMAaTHYECKOM
8 MMOCTPOCHUH CTEPEOMETPUH: AKCUOMBI bubmorexa [IOK
P P TP https://m.eds00.ru/239c8cb4
CTEPEOMETPHH U CIICACTBHUS U3 HUX
[TousTie 00 aKCHOMATHYECKOM
9 MOCTPOCHUH CTEPEOMETPUH: AKCUOMBI bubmorexa [TOK
P P TpaH: https://m.eds00.ru/65¢6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[ToHsiTHE 00 AKCHOMATHYECKOM
10 IIOCTPOCHUH CTEPEOMETPUHN: aKCHOMBI bubmorexa [TOK
P P TPHI https://m.edsoo.ru/258fc245
CTEpEOMETPHUU U CIEACTBHS U3 HUX
B3anMHoOe pacnosiokeHue MpsIMbIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECH, bubnnoreka HOK
MapajuieIbHbIE U CKPEITUBAOIINECS https://m.edsoo.ru/1a25201£6
psIMbIe
[TapannensHOCTh IPSIMBIX U
MJIOCKOCTEH B IPOCTPAHCTRBE:
12 mapaienabHble IPSIMbIC B bubmorera [TOK
p p B https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MApaJUICIIBHOCTD TPEX
MPSIMBIX
[TapannensHOCTh TPSIMBIX U
13 IIJIOCKOCTEMN B IPOCTPAHCTBE: bubmmoreka [JOK
[TapannensHOCTD NPSIMON U https://m.edsoo.ru/ee1d19b9
ITOCKOCTH
Bbu6nmuoreka [IOK
14 VYTriasl ¢ cOHanpaBAECHHBIMU

https://m.edso00.ru/9f4071b9




CTOpOHAMH

15 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npssMbIMu B bubnnorexka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEM: bubnnorexka HOK
MapajuiebHbIE TUIOCKOCTH https://m.edsoo.ru/2e18255
18 CBolicTBa napaIeNIbHBIX INIOCKOCTEN buommorexa LHOK
P https://m.edsoo.ru/e504d656
[Ipocrelinine npocTpaHCTBEHHbBIE
19 (uryphl Ha TUIOCKOCTHU: TETpad bubmmorexa [TOK
P - TETPAIP, https://m.edsoo.ru/4a28dc02
Ky0, mapasiesIeTuIe I
Bbu6nmuoreka [IOK
20 I1 i
OCTPOCHHE CeHeHHH https://m.edsoo.ru/1d434d0f
Bbu6nmuoreka [IOK
21 I1 i
OCTPOCHHE CeHeHHH https://m.edsoo.ru/ec26fe5d
KontponbHas padoTa mo teme
” "[IpsimMbIe ¥ TIIIOCKOCTH B bubnnorexka HOK
npoctpaHcTie. [lapamienbHOCTh https://m.edsoo.ru/9a0a%e56
MPSAMBIX U IJIOCKOCTEM"
[TeprieHANMKYASIPHOCTH MPAMOUN 1
23 nngcxocin'}llie pneH MK IJ)M HbIE bubmmorexa LHOK
- CPTICHMKY AP https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 IIpsimble napasuienbHbIE U bubmmoreka [JOK
MEPIEHANKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [Ipsimbie mapaiebHbIE U bubnnoreka HOK
MEPIEHAUKYISAPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJIsIpHOCTH bubmuotexa [JOK




MPSAMON U TIIOCKOCTH

https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIMKyIsIpHOCTH bubmmoreka [JOK
MPSAMON U TIIOCKOCTH https://m.edsoo.ru/79165d15
73 Teopema o npsimoit bubnuoreka [JOK
MEePIEHIUKYIISIPHON IIJIOCKOCTH https://m.edso00.ru/635¢5087
29 Teopema o ipsimoit bubnnorexka HOK
MEePNEeHANKYISIPHOMN TIIIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o npsimoit bubmmoreka [JOK
MEePNEHANKYISIPHOMN TIIIOCKOCTH https://m.edsoo.ru/7d18834b
[TeprieHAMKYSIp ¥ HAKIOHHBIE:
31 a(iTOSIiI/IGYOT gOLIKI/I 0 TIOCKOCTH bubmorexa HOK
P ? ’ https://m.edsoo.ru/33¢c477d3
paccTosiHUE OT MPSMOM A0 MIOCKOCTH
[lepnenauKynsp ¥ HaKJIOHHBIE!
32 acI::To;{iHeYOT IT)OIIKI/I 0 ITIOCKOCTH bubmorexa HOK
P ? ’ https://m.edsoo.ru/66fefadd
paccTosiHUE OT MPSMOM A0 MIOCKOCTH
[lepnenauKynsp ¥ HaKJIOHHBIE!
33 acI::To;{iHeYOT IT)OIIKI/I 0 ITIOCKOCTH bubmmorexa [TOK
p f[ ’ https://m.edsoo.ru/a5b7b8e3
paccTostHuE OT MPSIMOM A0 MIIOCKOCTH
[leprieHAMKYSIp U HAKIOHHBIE:
34 aCF::TOSIiI/IeyOT IT)OIIKI/I 0 ITIOCKOCTH bubmorexa [TOK
P f[ ’ https://m.edsoo.ru/dbee22bc
paccTostHuE OT MPSIMOM A0 MIIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YTOJI MEXIY bubnnorexka HOK
MPSAMOU U TNIOCKOCTBIO https://m.edso00.ru/6b61b2b4
16 JIByrpaHHBIN yTOJ, JUHEWHBIA YTOJ bubnnoreka HOK
JIByTPAHHOTO yTJIa https://m.edsoo.ru/5fa0b3ce
17 JIByrpaHHBIN yroJj, JUHEHHBIN yroi bubmmoreka [JOK
JIBYTPAHHOTO yTJIa https://m.edsoo.ru/c7c777ed
38 [TeprieHAMKYISAPHOCTD MIOCKOCTEM: bubnmoreka [JOK




MIPU3HAK NMEPICHANKYIIPHOCTH ABYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[TeprieHAMKYASAPHOCTD MIIOCKOCTEM:

Bbu6nmuoreka [IOK

39 fpr3HaK r[eup HEHAMKYJIAPHOCTH JIBYX https://m.edsoo.ru/ed9e2a8e
MJI0CKOCTEN
[TeprieHAMKYISAPHOCTD MIOCKOCTEM:
40 HpI/FI)SHaK HC;IHCE,HI/IKyJISIpHOCTI/I JIBYX bubmmorera LOK
& https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema o Tpéx nepneHAuKyIsIpax buommorexa LHOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepHeHIUKYIApax bubmorexa [TOK
https://m.edsoo.ru/52188a7d
43 TeopeMma o TpEX MepHEHIUKYIApax bubmorexa [TOK
https://m.eds00.ru/9246736
KontponbHas padoTa mo TeMam
44 "[lepneHIUKYASIPHOCTD MPSAMBIX U bubnmoreka [JOK
mrockocteil" u "Y sl MexIy https://m.edsoo.ru/5b971ef3
MPSAMBIMH U TIJIOCKOCTAMH"
[TonsiTHe MHOTOrpaHHUKA, OCHOBHbBIE
3JIEMEHTHl MHOTOT'paHHUKA,
45 BBINTYKJIbIE U HEBBITTYKJIbIE bubmmorexa [TOK
. https://m.edsoo.ru/2d24e¢873
MHOTOTPaHHUKH; pa3BEPTKa
MHOTOTpaHHHKA
[Ipusma: n-yronbHast npu3Ma; rpaHu 1
46 OCHOBAHMS PU3MBI; IpsiMasi U bubmmoreka [JOK
HaKJIOHHAs NMPU3MBI, 00KOBas U https://m.edsoo.ru/b4ad63ad
MOJIHAsA TOBEPXHOCTh IPU3MBI
47 [Tapannenenunen, npsIMOYrOJIbHBIN bubmmoreka [IOK

MapajuieenuIie]] U ero CBOMCTBA

https://m.edsoo.ru/8a7be683




48

[Tupamuna: n-yroapHas MUpaMuza,
IpaHy ¥ OCHOBAHUE MTUPAMHUJIBI;
O0KOBast ¥ TOJIHASI TOBEPXHOCTh
UpaMHU/Ib; IPABHIbHAS U yCCUEHHAS
nupamuIa

bu6mmoreka [IOK
https://m.edsoo.ru/fblcd0as

49

[IpaBunbHBIE MHOTOTPaHHUKMU:
MOHSITHE NTPABUIIBHOTIO
MHOTOTpaHHMKA; IPaBUJIbHAS IpU3Ma
Y TIpaBUJIbHAS MMPAMUJA; TpaBUIbHAS
TpeyrojbHas nupaMuja u
MIPaBWIbHBIN TETpa’ip; KyO

bu6mmoreka [IOK
https://m.edsoo.ru/074c8865

50

Hpel[CTaBJIeHI/Ie O IMpaBUJIBHBIX
MHOTOIpaHHHUKaX: OKTadIP,
JOACKadIp U UKOCAIP.

bu6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CummMeTpusi B TPOCTPAHCTBE:
CUMMETPHSL OTHOCUTEIILHO TOYKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CHMMETPHUH B IUPAMUIAX,
napajijiejcnmiieaax, nmpaBUJIbHbIX
MHOT'OrpaHHUKax

bu6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue 31eMeHTOB
MHOTOTPaHHHUKOB: p&0Opa, AMaroHaIy,

YIJIBL

bu6mmoreka [IOK
https://m.edsoo.ru/6¢cdbecef

53

[Tnomaae 60KOBOI MOBEPXHOCTH U
MOJTHON MOBEPXHOCTHU MPSAMOM
MIPU3MBI, [UIOIA/Ib OCHOBAaHUM,
TeopemMa 0 GOKOBO MOBEPXHOCTH
IIPSAMOY IIPU3MBI

bu6mmoreka [IOK
https://m.edsoo.ru/37d84157

54

[Tnomaae 60KOBOI MOBEPXHOCTH U

bu6mmoreka [IOK




MOBEPXHOCTH MPABUIILHON

MUpaMHIBI, TEOPEMa O IUIOIAIN
OOKOBOI TOBEPXHOCTH YCCUEHHOMH

https://m.edso0.ru/5603e30b

MUPaAMU/IBI
55 KontponbHas padoTa mo teme bubnnorexka HOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
>6 Tomsmie 06 00neme https://m.edso00.ru/7ad0020b
.. bu6mmoreka [IOK
>7 OOBEM mpamu b https://m.eds00.ru/235171b3
N bu6mmoreka [IOK
>8 OOBEM mpanu b1 https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
59 OOBEM mpanu b1 https://m.edsoo.ru/79¢10312
i bubmuorexa [JOK
60 OOBEM mpanu b1 https://m.edsoo.ru/2faadc3f
.. bubmuorexa [JOK
61 OOBEM mpu3MEL https://m.edso0.ru/79853608
.. bubmuorexa [JOK
62 OOBEM mpu3MEL https://m.edsoo.ru/1e053890
.. bubmuorexa [JOK
63 06
DEM TIPHSMET https://m.edsoo.ru/482d3f51
64 KouTponbnas pabota no teme bubnmoreka [JOK
"OO0BEMBI MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, 0600IICHNE
65 cUcTeMaTHu3aIvs 3HaHWH. bubmunorexa [JOK

[TocTtpoenue ceuenuii B
MHOTOTpaHHHUKE

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




[ToBTOpeHme, 0600IIEHNE
cucTeMaTHu3alus 3HaHuH.

66 Beluncrienue paccTossHAN: MEXIY 1 bubnuoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKHU 10 IPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKY
CKpELIMBAIOIIMMHUCS TPSIMBIMHU
Bbu6nmuoreka [IOK
67 HToroBas KOHTpoJbHAsA paboTa 1 hitps//m.cdsoo.rw/b9146bc0
[ToBTOpenue, 0600IICHNE
cUCTeMaTU3alus 3HaHH.
Brrunciienue yrioB: MeX
68 CerHII/IBaIOHlZIrMI/ICSI HpﬂMIiMI/I, 1 bubmorexa [IOK
. https://m.edsoo.ru/56765e8b
MEXIy NMPSAMOU U IIIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXIY
IIJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Koutpoabubie IIpakTuyeckue op
n/n Bcero u3ydyeHusi  o0pa3oBaTesIbHbIE
padoThI padoThbI
pecypchl
Cdepa u map: ueHTp, paauyc,
1 IUaMeTp; INIOIAaab IOBEPXHOCTH 1 bubmorexa LIOK
p; p https://m.edso0.ru/0341bc2b
chepsl
B3aumMHoe pacnionoxxenue chepsl u
bu6mmoreka [IOK
2 IUIOCKOCTH; KacaTellbHas MI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; momanas cepol

3 N3o0pakenue cdepsl, mapa Ha | bubnnorexka HOK
mnockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
[unuaapuyeckas MOBEPXHOCTb,

4 oOpa3yrolye HUIMHIPUYECKON 1 bubnmoreka [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo.ru/6054b8&c1
MOBEPXHOCTHU
[uuuap: ocHOBaHUS M OOKOBast

5 MOBEPXHOCTb, 00pa3yolas 1 och; 1 bubnmoreka [JOK
IUIOIIas OOKOBOM M ITOJTHOM https://m.eds00.ru/18816216
MOBEPXHOCTHU
N300parkeHne HWIMHIpA HA
IJIOCKOCTH. Pa3BépTka muiuHapa.

6 CeueHus UIWH pa (nnocxocnio 1 bubmmorexa HOK

H N AP ’ https://m.edsoo.ru/016e25¢eb
napajuieTbHON UITn
MEePIEeHIUKYIIPHON OCH LIUITUHAPA)
7 Konnueckas noBepxXHOCTh 1 bubmmorexa HOK
p ’ https://m.edsoo.ru/c94ba09b




oOpa3zyromuye KOHHIeCKOM
MIOBEPXHOCTHU, OCh U BEpIINHA
KOHHYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHuE 1 BeplIMHa,

8 oOpa3syromas 1 0Ch; TJIOMAh bubmorexa LOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOI1 1 MOJHON MOBEPXHOCTH
Y ceuéHHBII KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIi]I/IH u gOKzI;)aL;L: bubmmorexa HOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N300pakeHne KoHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenust koHYyca (IIOCKOCTBIO, bubmuorexa [JOK
MapajyieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, IPOXOASIIEH uepes
BEPIITUHY)

1 KomOunarwst Ten BpameHus u bubmmoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHoOrorpaHHuk, OIMCaHHBIA OKOJIO

12 cdepsl; cdepa, BIUcaHHAsS B bubnnoreka HOK
MHOTOTPaHHUK WJIA B TEJIO https://m.eds0o0.ru/0b136158
BpaIICHUS

13 [TonsiTue 06 06BéMe. OCHOBHBIC bubmunotexa [JOK
CBOICTBa 00BEMOB T https://m.edsoo.ru/26a03tb7

N bu6mmoreka [IOK
14 O6bEM uHIHK/Pa, KOHyCa https://m.edsoo.ru/5513d87b
N bu6mmoreka [IOK
15 OObém mapa u nromazp chepe! https://m.edsoo.ru/d189bde2
16 [Tomo6HbIE TeNa B IPOCTPAHCTBE. bubmmorexa [OK

https://m.edsoo.ru/810cfleb




CoOoTHOIICHUST MEXKAY TUTOMIAISIMA
MOBEPXHOCTEH, 00bEMAMHU
MOT0O0HBIX TET

17 KonTpomnbnas paborta no temam bubnmoreka [JOK
"Tena Bpamenus" u "O0bembI TET" https://m.edsoo.ru/4a33a8ab
13 BekTop Ha MJI0CKOCTH U B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxxeHue ¥ BhIUUTAHHUE BEKTOPOB bubmorexa [IOK
p https://m.edso0o.ru/23f4f089
Bbu6nmuoreka [IOK
20 v
MHOMCHHE BEKTOpa Ha HHCI0 https://m.edsoo.ru/dee379¢eb
Paznosxenue BekTopa 1o Tpém
21 HEKOMIUIAHAPHBIM BEKTOpPaM bubmorexa [IOK
p pam. https://m.edsoo.ru/a28fd74¢
[IpaBuio mapannenenunena
Pemienue 3ama4, CBSI3aHHBIX C
22 MPUMEHEHHUEM TIPABUJI JEHCTBUH C bubmmorexa [OK
P P A https://m.edso0o.ru/5a827900
BEKTOpaMHU
[IpsamoyronbHas cuctema
7 KOOPJMHAT B IPOCTPAHCTRBE. bubnnorexka HOK
Koopaunatst BekTopa. [Ipocreiime https://m.edsoo.ru/48db7058
3a/1a4yd B KOOpAHHATaX
24 Yron Mexay BEKTOpaMH. bubnnorexka HOK
CxansapHoe Npou3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
’5 Brruncnenue yrioB Mexay bubmmoreka [JOK
MPSIMBIMU U TIOCKOCTSIMA https://m.edsoo.ru/8efbe78e
KoopannatHo-BEKTOpHBIN METO
P4 P A bu6mmoreka [IOK
26 IIPU PELIEHUN F€OMETPUYECKUX

3aga4

https://m.edsoo.ru/d3alfe30




KontponbHas padoTa mo teme

bu6mmoreka [IOK

27 "Bexropsi i KSOPHHHaTH B ! https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpeHmEe, 0600IIEHNE U

)3 cucTeMaru3anus 3HaHuii. OCHOBHBIC 1 bubmuorexa [JOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
[ToBTOpeHmEe, 0600IIEHNE U

79 cuctemaTrusanus 3Hanuii. OCHOBHBIE 1 bubmuorexa [JOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
MJIAHUMETPUHU
[ToBTOpeHue, 06001IeHNE 1

30 cucTeMaTHu3anus 3HaHuH. 3agaun 1 Bbu6nmuoreka [IOK
IUTAHUMETPUHA U METOJIBI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpeHue, 06001IeHNE 1

31 cUcTeMaTHu3aIys 3HaHui. 3a1auu | bubmuorexa [JOK
IUTAHUMETPUHA U METOJIBI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpeHue, 06001IeHNE 1

0 cuctemarusaius 3Hanuii. OCHOBHBIE | bubmuorexa [JOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH

Bbu6nmuoreka [IOK

33 Hrorosas kouTposbHas pabota 1 https://m.edsoo.ru/ec24dfc2

34 [ToBTOpeHue, 06001IeHNE 1 1 bubmuorexa [JOK
cUCTEMAaTH3alus 3HAHUI https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» MaTtemaTHka: anrebpa 1 Hayaiaa MaTeMaTHUECKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 kmaccel/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u

npyrue, AkuroHnepHoe obiectBo «M3aaTensctBo «lIpocBeiienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 24438674701072522929639502507616754539611100014
Bnageney KoTenshukosa Napwca BAyecnasoBHa
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