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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh  OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
NPEIMETHBIX PE3yJabTaTOB OOY4YEHHUS T€OMETPHH B HAIPABICHUU JHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOLICHHUH pPEaTbHOTO0 W HACATBHOTO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM
NO3HaHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCHMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIb3YIOTCA MPH PEHIeHUH 3a]lad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIUalbHOrO ObITHA, (opMa
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBIISIETCS OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KadeCTB, MOITOMY aKTyalbHa
3ajaya (POpMUpPOBaHUS y OOYUYaIOUIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilens ocBoeHus mporpaMMbl ydyeOHOro kypca «l'eomeTrpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyyaroluxcs  4depe3  oOecriedyeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAaHUW U JIEHCTBUH,
CHELM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO MPOJIOJIKEHHUST 00pa30BaHUs
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C PUKJIAJHBIM HCIOIb30BAaHUEM I€OMETPHUH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00y4aroluXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHHM
Ha YpOBHE OCHOBHOTO 001Iero oopaszoBanus. Takum oOpa3zoM, oOydaromiygecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHUYECKHE YMEHMUs, CBS3aHHBIC
CO crneuu@uKod TeoMeTpUH M HEOOXOAMMBIE JUIsl KU3HU B COBPEMEHHOM
oOmecTBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3YYUTh T'€OMETpPHUIO Oolee
IyOOKO, €CM B JajJbHEWIIEM BO3HUKHET HEOOXOJIMMOCTh B T€OMETPUYECKHX
3HAHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmxeHre Lenu OCBOCHHUS MPOrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3ajgay. [lpuopuTeTHbIMM 3aJayaMM  OCBOEHHUS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax gBISIFOTCS:

e (opMHpOBaHHE NPEJICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIBTYPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpOBaHHE MpPEICTaBICHUS O MHOIOIPAaHHHMKAX M TejaxX BpallleHus
KaK O BOKHEHIINX MAaTEeMAaTHUECKUX MOJENSX, TO3BOJISIONINX OMUCHIBATDH
Y U3y4aTh pa3HbI€ ABJICHUS OKPY>KAIOUIEr0 MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJAJCHUE METOAAMM PEIICHMs 3a/lady Ha MOCTPOCHUS Ha M300paKEeHUSX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS OINEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIOB  3ajauy;
dbopMHpOBaHWE  yYMEHHUS  MPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTelIbHbIC
pacCyXJIeHUs B XOJIe¢ PEILICHUs CTEPEOMETPUYECKUX 3a7ady W 3a1ad C
IPAKTUUECKUM COJIEP)KAHUEM;

e pa3BUTUE  MHTEIUIGKTYaJbHBIX U  TBOPYECKUX  CIIOCOOHOCTEH
oOyJarolmuxcs, IO3HABAaTEIbHOM  AKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIILICHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHHE pPACloO3HaBaTh IPOSBIECHUS TIE€OMETPUYECKHX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEpEOMETpUM B Hayalle €ro Mu3y4yeHus 3ajad, pellaeMblX Ha YPOBHE
WHTYUTUBHOTO MTO3HAHHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHAas paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  MPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoOBHbBIE cozepikaTelbHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU U HAaBBIKAMHU OCYUIECTBIISUIOCH MOCEA0BATENLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUNH OOy4yaroUIMXcs, pacuIupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuielbHble W CKpeumuBaromuecs mnpsMele. [lapamienbHOCTh NPSAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIIEHHBIMU CTOPOHAMH; yrOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TTIOCKOCTH; CBOKMCTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MMApPAJUICIbHBIE W TEPIEHIUKYJISPHbIE K IJIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSIHUAE
OT OpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[loHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAaHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUpPaMUJIa; NpPaBUIIbHAS TPEYroyibHash MNHUpaMuAa W TPaBUIbHBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMUAaxX, Mapajuiesienunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIBHOW MNUPAMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

[Hunuuapuueckas MMOBEPXHOCT, oOpa3yrolue HUAJTUHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
10111 ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WIH TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mockoctu U B mpocTpaHcTBe. CI0KeHUE U BEIYMTaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalsIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakAaHCKON UJICHTUYHOCTHU, YBAXKECHHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JESATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OYyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3znyecKoe BOCIIUTAHKE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MAaTEMAaTHYSCKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHUECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY’XKAaIOIICH Cpefbl, IUIAHUPOBAHHMS TIOCTYIKOB W  OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTEeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKON MeATeTbHOCTH, JTaloB &
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OCUCMBUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKayyu, OCHOBAaHUS JUIsi OOOOIICHUS W CPAaBHEHHSI, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (aKTaxX, HaHHBIX, HAONIOJCHUAX W YTBEPKICHUSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKHUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BapHAHTOB pEIICHHs, BBIOMpaTh Hanboee MOAXOIAIMA C y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYTUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JIJISI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUIOB U (OPM TMPEACTABICHUS;

e CTPYKTYypHUpOBaTh WH(OPMAIIHIO, TIPEICTABIATH €€ B PAIMUHBIX PopMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pelIeHus 3a7jaui, KOMMEHTHUPOBATh MOIYYEHHbBIN pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHaiiora, oOHapyXKMBaTh pa3jMyle U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThl, pacnpeaensaTh BUAbI padoT, JOrOBapUBaTHCA, 00CYKIaTh IPOLIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCO0 pelieHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4M, BHOCUTHb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAaCIOJIOKEHHE NPAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATHUSMU: MHOTOTPAHHUK, BBIMYKIBIA ¥ HEBBITYKJIIBIH
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpasl ~ OCHOBaHHUS  JJIs
kinaccudukanuy  (BBITYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUJIHHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CTpouTh ceyeHUs] MHOTOIPAHHUKOB METOAOM  CJI€AOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUNA MEXAY JABYMSI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHHIC AaHAJUTHUYECKHE METOAbl TPU PEIIeHUHU
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) ¢ TpUMEHEHHeM (QOpMyJl; BBIYUCIATH COOTHOLIEHUS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATH W HMHTEPIPETUPOBATH HMH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOH (opme.

[IppuMeHATP  MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJyYECHHBIE 3HAHMS HA IPAKTUKE: AHAJIU3UPOBATh pPEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM F€OMETPUUYECKUX MTOHATHI M TEOPEM, anmnapara aareOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKAas  MOBEPXHOCTb,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAHHUK, BIHCAHHBIA B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTekax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: IEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxonuts cymMmMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YHCIIO, YTOI MEXY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOJIBKO IIArOB PEIICHHUS], €CJIN YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUEe 3alayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaxX0XXJICHUE FeOMETPUUYECKUX BEJIMYUH M0 00pa3liaM WU ajlrOpUuTMaM, MpUMEHSIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKW3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB TEOMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLIECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUM, MCCIEA0BATh TMOCTPOEHHBIE MOJIEIA C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIIACC
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e37
IIpsimMble 1
IJIOCKOCTH B
HDOCTHAHCTEE bu6nmoreka [IOK
2 pocTp ' 12 1 https://m.eds00.ru/1c209
[TapannensHOCTH 037
NPSAMBIX U o
IJIOCKOCTEM
[lepnenukynspHo bubnnorexa [JOK
3 CTb NPSAMBIX U 12 https://m.edsoo.ru/1c209
IIOCKOCTEN e37
VYruel Mmexay bubnnorexa [JOK
4 MPSIMBIMH 1 10 1 https://m.edsoo.ru/1c209
IIJIOCKOCTSIMHA e37
bubmuoreka [IOK
5 MHororpaHHUKH 11 1 https://m.edso00.ru/1c209
e37
N bubnuoreka [IOK
06
6 EMBL 9 1 https://m.edso00.ru/1c209
MHOTOTPaHHUKOB
e37
[ToBTOpeHwue: bubnnorexa [JOK
7 CCUCHHUS, 4 1 https://m.edso0.ru/1¢c209
paccTosiHUA U YIJIBI e37
OBIIEE KOJIMYECTBO
YACOBIIO 68 ) 0
I[MTPOT'PAMME
11 KJIACC
N HaumenoBanu KosuvecTBo 4acoB DJIeKTPOHHbBIE
© e pa3aesioB u (uudposbie)
n/ Bcer Konrtposasnsl  IIpakTnueckn
TeM o0pa3oBaTejibHbIE
n e padoThI e padoThI
NMPoOrpamMmblI pecypcsbl
but6mmorekxa [IOK
1 Tena Bpamenus 12 https://m.edsoo.ru/1c209e3
7
2 OOBEMEBI TET 5 1 but6mmoreka [IOK



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

https://m.edsoo.ru/1c209e3
7

Bekropsl
KOOpJAWHATELI B
MIPOCTPAHCTBE

[ToBTOpEHME,
0000111eHHE,
CHCTEMaTH3alH
s1 3BHAHUH

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

10

34

bubnunoreka LIOK
https://m.edsoo.ru/1c209e3
7

bubnunoreka LIOK
https://m.edsoo.ru/1c209e3
7

ITIOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne

n/
n

Tema ypoka

KoanyecTBo 4acoB

DJIeKTPOHHbIE

Bce
ro

Kounrtpousb
HbIE
padoThI

JlaTa

IIpakTnyec uudposbie
H3y4eH

KHe o0pa3oBaTte/ibHbIE
usi

padoThI PeECYpPChI

OcHOBHBIE
TTOHSATHUS
CTEPEOMETPHH:
TOYKa, Ipsmas,
MJIOCKOCT,
MIPOCTPAHCTBO.
[IpaBuiia
M300pakeHHs Ha
pHUCYHKaX:
HU300paKEeHHS
IUIOCKOCTEH,
napauIeNbHbIX
MPSIMBIX
(oTpe3koB),
CepeTUHBI
oTpe3ka

ITonsarus:
MEepECEKAOIINECS
IJIOCKOCTH,
MepeceKaroImecs

bubnmorexa LIOK
https://m.edsoo.ru/aec
c’/7cd

but6mmorexa [IOK
https://m.edsoo.ru/2d
8a9c99



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99

npsiMas u

IIJIOCKOCTh
[TonsTHs:
NepeceKaroIuecs
I0CKOCTH bu6nmoreka [IOK
’ 1 https://m.edsoo.ru/db
NepeceKaroIuecs 685073
npsiMasi u
IIJIOCKOCTh
3HaKOMCTBO C
MHOTOTPaHHUKAM
U, n300pakeHne bu6nmmoreka [IOK
MHOT'OI'PAHHUKOB 1 https://m.edsoo.ru/a6
Ha PUCYHKAX, Ha 3959%d
MPOCKIIMOHHBIX
yeprexax
HauannpHbie
CBEJICHUS O KyOe
1 mupaMILe, uX bubmuoreka [IOK
. 1 https://m.edsoo.ru/b3
pa3BEPTKHU U 0dff38
Mmoxenu. CeueHus
MHOTOTPaHHUKOB
HauannpHpie
CBeZIeHHs 0 KyOe
1 mupaMIe, uX bubnunoreka LIOK
. 1 https://m.edsoo.ru/3d
pa3BEPTKHU U 8ffd32
Mozenu. CeueHus
MHOTOTPaHHUKOB
[TonsiTue 06
aKCHOMaTHYECKO
M IIOCTPOEHUNU bubmmnoreka HOK
CTEPEOMETPUU: 1 https://m.edsoo.ru/0c
aKCHOMBI chc4fe
CTEPEOMETPUU U
CJICICTBHS U3 HUX
[TonsiTue 06
aKCHOMaTHYECKO
M IOCTPOEHUU bubmuorteka [IOK
CTEPEOMETPHUH: 1 https://m.edsoo.ru/23
AKCHUOMBI 9c8ch4
CTEPEOMETPUH U
CJIC/ICTBHS U3 HUX
[TousTue 06 1 but6mmoreka [IOK



https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4

aKCHOMaTHYECKO
M IIOCTPOEHUU
CTEPEOMETPUU:
AKCHUOMBI
CTEpEOMEeTpUH U
CJIEZICTBUSA U3 HUX

https://m.eds00.ru/65
c6b106

TTonsTHE 00
aKCHOMAaTHYECKO
M IIOCTPOEHUHU

bubnunoreka LIOK

10 CTEPEOMETPHUU: https://m.edsoo.ru/25
aKCHOMBI 8fc245
CTEpEOMeTpUH U
CJIEJICTBUS U3 HUX
B3aumHoe
pacIoyiokeHue
HpSMBIX B
MPOCTPAHCTBE: bubnnorexa [JOK

11 IIEPECEKAIOIIHECS https://m.edsoo.ru/la
, TapaJJIeIbHbIE 252016
u
CKpEIMBAIOIINEC
S IpsIMble
[TapannenpHOCTH
IPSMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE: bubmuoreka [IOK

12 napajuleJIbHbIe https://m.eds00.ru/93
psIMbIE B ad36h3
IIPOCTPAHCTBE;

NapajuIeIbHOCTD

TPEX NMPSAMBIX

ITapaieapHOCTD

OPSMBIX U

TIJIOCKOCTEH B bubmmoteka IIOK

13 IIPOCTPAHCTBE: https://m.edsoo.ru/ee
[TapannensHOCTH 1d19b9
IpsIMOH U
IJIOCKOCTH
Vsl ¢ but6mmorekxa [IOK

14 COHAIIPaBJIEHHBIM https://m.edsoo.ru/9f
Y CTOPOHAMHU 4071b9

15 Yron mexny bubmuoteka [IOK



https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9

OpSMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/fe7
33862

VYron mexnay

bubnunorexa LIOK

16 MPSIMBIMU B https://m.edso0.ru/29
IPOCTPAHCTBE 352920
[TapannenbHOCTD
I0CKOCTE: bubnunorexa LIOK

17 https://m.edsoo.ru/2e
napajuiebHbIC 18f955
IIOCKOCTH =
CBoiicTBa bubnunorexa LIOK

18 napajuieIbHbIX https://m.edsoo.ru/e5
IIOCKOCTEH 04d656
IIpocreiimue
MIPOCTPAHCTBEHH
bic (UIypHI H bubnunoreka LIOK

19 https://m.edsoo.ru/4a
IJIOCKOCTH: 28402
TeTpas’p, Kyo,
napauieaeumne;]

ToctpoeHe bubnunoreka LIOK

20 . https://m.edsoo.ru/1d
CEUYEHHI 434dof
MocTpoetue bubnunorexka LIOK

21 . https://m.edsoo.ru/ec
CCUYCHHI 26fe5d
Kontponbnas
pabora 1o Teme
"IIpsimble U
IOCKOCTH B bubnmorexa LIOK

22 https://m.edso0.ru/9a
MIPOCTPAHCTBE. 089656
ITapaieapHOCTD -

MPSIMBIX U

II0CKOCTEH"

[IepnienauKynsipH

OCTb IPSIMOU U

IOCKOCTH: bubmmoteka IIOK

23 https://m.edsoo.ru/bl
MEPIEeHIUKYISIPH 96a5d
bI€ MIPSIMBIC B
MIPOCTPAHCTBE
IIpsimble
HapaIebHbIC bu6muoreka [JOK

24 https://m.edsoo.ru/Oa
MEPIICHIUKYISIPH

bIC K IINTOCKOCTHU

c11c95



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95

IIpsimble
HapajulebHbIEC U

but6mmoreka [IOK

25 https://m.edsoo.ru/ba

MIEPIICHIUKYIISPH 545066

bI€ K INIOCKOCTH

IIpu3znaxk

H: . bu6nmoreka [IOK
26 p yv P https://m.edsoo.ru/f8

OCTHU TIPSIMOU U Sbfcd6

IUIOCKOCTH

IIpu3znaxk

H: . bu6nmoreka [IOK
27 p yv p https://m.edsoo.ru/79

OCTHU TIPSIMOU U 165415

IUIOCKOCTH =

Teopema o

I 5111\)/10171 bu6nmoreka [IOK
28 p https://m.edso0.ru/63

MEPIICHIUKYIISIPH 505087

OU IIJIOCKOCTH -

Teopema o

np;nlz[oﬁ bubnunoreka LIOK
29 https://m.edsoo.ru/bd

MEPIICHIUKYIISIPH 3745f8

OU IIJIOCKOCTH -

Teopema o

np;nlz[oﬁ bubnunoreka LIOK
30 https://m.edsoo.ru/7d

NEePIEeHIUKYISIPH 18834b

OU IIJIOCKOCTH -

Ilepniennukymnsap

U HaKJIOHHEIE:

paccTostHuE OT

TOUKH JI0 bubmmoreka IIOK
31 https://m.edso0.ru/33

IUIOCKOCTH, c477d3

paccTositHue ot -

pSAMOU 10

IUIOCKOCTH

Ilepnienqukymsp

Y HAKJIOHHBIE:

paccTositHue oT

TOUKH 110 bubmuoreka [{OK
32 https://m.edso0.ru/66

ILUIOCKOCTH, fefadd

paccTostHuE OT

IPSAMOH 110

ILUIOCKOCTH
33 [Tepnenaukyssp bubnuoteka [JOK

1 HAaKJIOHHBIC:

https://m.edsoo.ru/a5



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3

paccrositHue oT
TOYKH J0
IUIOCKOCTH,
paccTostHUE OT
NpSIMOM 10
IIOCKOCTH

b7b8e3

[Iepnenqukyssp
Y HaKJIOHHBIE:
paccTosiHue OT

bubnunoreka LIOK
TOYKH JI0
34 https://m.edsoo.ru/db
IJIOCKOCTH,
ee22bc
paccTosiHue OT
IPSIMOM 110
TUIOCKOCTH
Yrisl B
MIPOCTPAHCTBE: bubmmoreka [JOK
35 YrOJI MEXIY https://m.eds00.ru/6b
npsIMOH 1 61b2b4
IUTOCKOCTBIO
JByrpaHHbIi
YrOJ, TUHCHHBIH Bu6mmorexa [IOK
36 yroi https://m.edsoo.ru/5fa
JIBYTPaHHOT'O Ob3ce
yria
JByrpaHHbIi
yroJ1, TMHEWHBII bubnmnoreka HOK
37 yroJI https://m.edsoo.ru/c7
JBYTPaHHOT'O C777ed
yria
[lepnienqukynsapH
OCTb IIOCKOCTEM:
HDH3HAK bubmmoteka IIOK
38 P https://m.edsoo.ru/ec
MEPIICHIUKYIISIPH 362da3
OCTH JBYX ==
MJIOCKOCTEM
[Tepnien quKkynsapH
OCTb ITOCKOCTEM:
bubnunorexa LIOK
MIPU3HAK
39 https://m.edsoo.ru/ed
MEPIICHIUKYIISPH 962286
OCTH JBYX =
IJIOCKOCTEN
40 [lepnienqukynsapH bu6muoreka [JOK



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

OCTb ILTIOCKOCTEH:
MPU3HAK
NepHeHIUKYISIPH
OCTH JIBYX
IUIOCKOCTEH

https://m.edsoo.ru/ba
75dc57

Teopema o Tpéx bubmuoreka [JOK
41 NEePIEHIUKYIIIPA 1 https://m.edsoo.ru/e4

X 972cdc

Teopema o Tpéx bubnuoreka [JOK
42 NEepIEeHIUKYIIsIpa 1 https://m.edsoo.ru/52

X 188a7d

Teopema o Tpéx bubnmoreka [JOK
43 MePIEHINKYIISIpa 1 https://m.edsoo.ru/9f

X 246736

KonTponbhas

pabora 1mo Temam

e
44 o 1 https://m.edso00.ru/5b

TUTOCKOCTEH" 1 9716f3

"Vl Mexay

OPSMBIMH U

I10cKOCTAMU"

ITonsaTue

MHOTOT'paHHHKA,

OCHOBHBIE

DIIEMEHTHI

MHOFOPAHHHKA, bubmuoteka [IOK
45 T —— 1 https://m.edsoo.ru/2d

24e873

HEBBITYKJIbIE

MHOTOI'paHHMKH;

pa3BEpTKa

MHOTOTpaHHHKA

ITpusma: n-

yroJibHast

pU3Ma; TpaHu U

OCHOBaHMS

HpU3MbL MpAMas bubmuoteka [IOK
46 1 https://m.edsoo.ru/b4

Y HaKJIOHHAas
pU3MBbI; OOKOBast
U TIOJTHAst
MIOBEPXHOCTH
IIPU3MBI

ad63ad



https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad

47

[Tapamenenunen
, IPAMOYT OJIbHBII
napajuleJenunes

Y €ro CBOMCTBA

but6mmoreka [IOK
https://m.edsoo.ru/8a
7be683

48

[Inpamupa: n-
yroJibHast
nupamujia, rpaHu
1 OCHOBaHHE
MUPAMUJIbL;
OoKoBas u
MOJIHAs
MMOBEPXHOCTh
UpaMU/IbL;
npaBUJIbHAs U
yceuE€HHas
nupamuza

bubnunoreka LIOK
https://m.edsoo.ru/fb
1cd0a5

49

[IpaBunbHBIE
MHOTOTPaHHUKHU:
MOHSITHE
IIPABUJIBHOTO
MHOTOTpaHHMKA;
MpaBUJIbHAsA
pu3Ma u
NpaBUJIbHAsA
nMpamua;
IpaBWJIbHAA
TpeyrojbHas
nupamMujia u
IIPaBUJIbHBIN
TeTpa’ap; Kyo

bubnunoreka LIOK
https://m.edsoo.ru/07
48865

50

[Ipencrasnenue o
IMpaBUJIbHBIX
MHOTI'OrpaHHUKAax:
OKTaj’Ip,
JOJIEKadp U
UKOCadIp.

bu6nunorexa LIOK
https://m.edsoo.ru/a0f
dd5bf

51

Cummerpus B
MPOCTPAHCTBE:
CUMMETPHS
OTHOCUTEIHHO
TOYKH, IPSIMOH,
TJIOCKOCTH.

bubnunorexa LIOK
https://m.edsoo.ru/b9
e777d9



https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9

DJ1eMEHTHI
CUMMETPUU B
nUpaMuax,
napajuIeIeuIe 1
ax, MPaBUIIbHBIX
MHOTOTPaHHHKAX

52

Brrunciaenue
3JIEMEHTOB
MHOTOTPAaHHUKOB
: péopa,
JIMaroHasu, yribl

bubnunorexa LIOK
https://m.edsoo.ru/6¢c
dbecef

53

[Lnomane
OOKOBOI
MOBEPXHOCTU U
MTOJTHOM
MOBEPXHOCTH
MPSMOU MPU3MBI,
TJI0IATh
OCHOBaHHIA,
Teopema o
OOKOBOI
MOBEPXHOCTH
NPSMOM MPU3MBbI

bubnunoreka LIOK
https://m.edsoo.ru/37
dg84157

54

[Inomans
00oKOBOM
IIOBEPXHOCTU U
MIOBEPXHOCTHU
[IPaBUIILHON
MUpaMU/IbI,
TeopemMa o
iouaau
O0oKOBOM
MOBEPXHOCTHU
YCEUEHHOU
UpaMUIb

bubmmoteka IIOK
https://m.edsoo.ru/56
03e30b

55

Kontponbnas
paborta 1o Teme
"MHOrorpaHHuKH

bu6nunorexa LIOK
https://m.edsoo.ru/a9
5f5c04

56

[TonsaTue 00
00BEME

bubnunorexa LIOK
https://m.edsoo.ru/7a
d0020b



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b

bubnunoreka LIOK

O61.E
57 beM 1 https://m.edso0.ru/23
MTAPaMU/IBI 5171b3
. bubnunorexa LIOK
06
58 M 1 https://m.edsoo.ru/f4
MTAPaMUIBI 7dfefd
n bu6nmoreka [IOK
06
59 beM 1 https://m.eds00.ru/79
TTUPAMHU/TBI 10312
.. bu6nmoreka [IOK
06
60 beM 1 https://m.edsoo.ru/2fa
TTUPAMHU/TBI adcaf
bubnunoreka LIOK
61 O0BEM TIPU3MBI 1 https://m.edsoo.ru/79
853608
bubnunoreka LIOK
62 O0BbEM TPU3MBI 1 https://m.edsoo.ru/le
053890
bubmuoreka [{OK
63 O0BEM TTPU3MBI 1 https://m.edso0.ru/48
2d3f51
KonTponbHas
pabota o Teme bubnmoreka [JOK
64 "O0BEMBI 1 https://m.edso0.ru/28
MHOTOTPaHHHUKOB a6573c
IToBTOpEHME,
00001IeHNE
CHCTEMATHU3AIIHS bubmmoteka IIOK
65 3HAHUM. 1 https://m.edso0.ru/09
IToctpoenue 8bedad
CEUCHHII B
MHOTOTPaHHHKE
IToBTOpEHME,
00001IeHNE
CHUCTEMaTH3aIUs
3HAHUH.
BAIMCIeHIE bu6nmorexa LIOK
66 . 1 https://m.edsoo.ru/f7
pacCTOSTHUM:

MEXIY IBYMs
TOYKaMH, OT
TOYKH JI0
IpsIMOM, OT

792ba9



https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
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TOYKH JI0
IIOCKOCTH,
MEXIY
CKpEIIMBAIOIIUM
UCS IPSIMBIMU

Hrorosas
67 KOHTPOJIbHAS
pabora

bu6nmoreka [IOK
https://m.edsoo.ru/b9
146bc0

IToBTOpEHME,
00001IeHE
CHCTEMAaTHU3allHs
3HAHHI.
Brrancnenue
YIJIOB: MEXIY
68 CKpEIIMBAIOIIUM
HCS PSIMBIMU,
MEXAy NpsMOH 1
INIOCKOCTBIO,
JIBYTPAHHBIX
YTJIOB, YTJIOB
MEXITY
IUIOCKOCTSIMH

bubnunoreka LIOK
https://m.edsoo.ru/56
765e8b

OBLLEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

11 KUIACC

68 5 0

Ne
n/  Tema ypoka
n

Cdepa u map:
LEHTp, PaaAnyc,
JHamMeTp;
TUTOIIATb
MOBEPXHOCTH
cdepbl

KoauuecTBO 4acoB
Konrtpoas
HbIE
padoThI

IIpakTHyec
KHe
padoThI

Bce
ro

Jlara
U3yYeH
us

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [JOK
https://m.edsoo.ru/034
1bc2b

Bzaumuoe
pacmoiokeHnue
cdepsl 1
IUIOCKOCTH;

bubmuoreka [JOK
https://m.edsoo.ru/bed
12243
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KacaTeJbHast
TUIOCKOCTD K
cdepe;
TUTOIIAIb
chepsl

N3o6pakenue
cdepsl, mapa

Ha IJIOCKOCTH.
Ceuenus mapa

bu6mmoreka [IOK
https://m.edsoo.ru/bcl
5f7f2

Hunmeapuyeck
ast
MMOBEPXHOCTb,
oOpasyromue
HWIMHAPUYECK
oH
MOBEPXHOCTH,
OChb
HAJTUHIPUYECK
on
MMOBEPXHOCTH
Hunusaap:
OCHOBaHHS U
OokoBas
MMOBEPXHOCTb,
oOpa3yromias u
0Ch; ILIOIIAIb
OOKOBOH U
MOJIHOMN
MMOBEPXHOCTHU

bubmuoreka [JOK
https://m.edso00.ru/605
4b8cl

bubmuorexa [JOK
https://m.edsoo.ru/188
6216

N306paxenue
LWINHApA HA
IIJIOCKOCTH.
Passéprka
LHWIMHApPA.
Ceuenus
LHWIMH]pa
(TII0CKOCTHIO,
MapajuIeIbHON
WA
NepIeHANKYIIS
pHOH ocH
IHH]IPA)

bu6mmoreka [IOK
https://m.edsoo0.ru/016
e25eb
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Konunueckas
MMOBEPXHOCTb,
oOpa3yromue
KOHHYECKOM
MTOBEPXHOCTH,
OCh ¥ BEPIIUHA
KOHHYECKOM
MMOBEPXHOCTHU
Konyc:
OCHOBaHHE U
BEpIIINHA,
oOpasyrommas u
0Ch; ILJI0IA/Ib
OOKOBOH U
MIOJTHOH
MMOBEPXHOCTHU

bubmuoreka [JOK
https://m.edsoo.ru/c94
ba09b

bubmuoreka [JOK
https://m.edsoo.ru/897
dd3b2

VceuénHnlit
KOHYC:
oOpa3yromue u
BBICOTA;
OCHOBaHHMS U
OoKoBas
MTOBEPXHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/146
8bab3

10

N3obpakenue
KOHYyCa Ha
IIJIOCKOCTH.
Passéprka
KOHYyca.
Ceuenus
KOHyca
(TII0CKOCTHIO,
NapajuIeIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOALLIEH
gepes
BEPLIUHY)

bu6mmoreka [IOK
https://m.edsoo.ru/0Obd
elbe8

11

KombOunanus
TEJ BpaIICHHS
u
MHOT'OTPaHHUK
OB

bubmuorexa [JOK
https://m.edsoo.ru/3ce
f10e5
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MHororpansuk

, OTIIMCAHHBIN

oKkoJ10 cepsr;

chepa, bubmuoreka [JOK
12 BICANHAS B https://m.edsoo.ru/0Ob1

36158

MHOT'OTPaHHHUK

WJIU B TEJO

BpaIICHUS

[TonsiTue 06

o0BEMe. bubmuoreka [JOK
13 OCHOBHBIC https://m.edso0o.ru/26a

CBOMCTBA 03fb7

00BEMOB TEI

O6BéM bubimoreka [IOK
14 HUAJIUHIPA, https://m.edso0o.ru/551

KOHycCa 3d87b

O0BéM Trapa u bubnnoreka [JOK
15 II0IIadb https://m.edsoo.ru/d18

chepsl 9bde2

[Tomo6HBIC

Tea B

MIPOCTPAHCTBE.

CooTHolIeHUs bu6mmoreka [IOK
16 MEXIY https://m.edso0.ru/810

IUIOLIASIMHU cfleb

IIOBEPXHOCTEH,

o0bEMaMu

IMOJTOOHBIX TEII

KonTponbHas

pabota no bubnnorexa [HJOK
17 temaM "Tena https://m.edsoo.ru/4a3

BpamieHus" u 3a8ab

"O6bembl Ten"

BekTop Ha bubnnoreka [JOK
18 TJIOCKOCTH U B https://m.edsoo.ru/5ca

IPOCTPAHCTBE efclb

Croxenne u bubmuoreka [JOK
19 BBIYMTAHUE https://m.edsoo.ru/23f

BEKTOPOB 4089

YMHOXKEHHE bubmuorexa [JOK
20 BEKTOpa Ha https://m.edsoo.ru/dee

YHCIIO0

379b
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Paznoxenue

BEKTOpa 110

TpéM

HeKOMILTaHapH bubmuoreka [JOK
21 https://m.edsoo.ru/a28

BIM BEKTOpaM. fd74e

[IpaBuio -

napasuJiesienurne

aa

Pemenue

3ajadu,

CBSI3aHHBIX C bubmuorexa [JOK
22 MIPUMEHEHHUEM https://m.edsoo.ru/5a8

MPABUI 27900

JEUCTBUH C

BEKTOpaMHU

Koopaunarno-

BEKTOPHBIN

MeTox TIpH bubnuoreka [IOK
23 B — https://m.edsoo.ru/d3a

1fe30

reOMEeTPUYECKU

X 337134

[IpssMmoyronbHa

s cucTemMa

KOOpJUHAT B

IIPOCTPAHCTBE. bubnuoreka [IOK
24 Koopaunatst https://m.edsoo.ru/48d

BEKTOpA. b7058

IIpocreiimme

3aJ1a44 B

KOOpAMHATax

Yron mexny

BEKTOPaMH. bubnnoreka [JOK
25 CkansipHOE https://m.edso0.ru/725

NPOU3BEIEHHE effca

BEKTOPOB

Brruncienue

bu6mmoreka [IOK

26 YHIOB MEALY https://m.edsoo.ru/8ef

PSIMBIMH U be78e

IJIOCKOCTSIMU

KonTponbHas bubnuoreka [IOK
27 pabota o Teme https://m.edsoo.ru/77c

"BekTopsl n

22fc5
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KOOpJWHATHI B
npoctpaHcrae”

28

[ToBTOpEHME,
00001IeHNE U
CUCTEeMAaTH3aIH
s1 3HAHU .
OcHoBHBIE
¢burypsi,
(haKThI,
TEOpEMBI Kypca
TUTAHUMETPHUH

bu6mmoreka [IOK
https://m.edsoo.ru/178
Oba5d

29

30

[ToBTOpEHME,
0000111eHNE U
cHCTEMaTH3alx
s 3HAHUH.
OCHOBHBIE
¢burypsl,
(baxThI,
TEOpEMBI Kypca
TJITAHUMETPUHU

IToBTOpEHME,
0000111cHIE 1
CHCTeMaTH3aIu
s1 3SHAHUH.
3agaumn
TJITAHUMETPUHU
1 METOJIBI UX
peleHus

bu6mmoreka [IOK
https://m.edsoo.ru/078
cd184

bubmuorexa [JOK
https://m.edsoo.ru/749
lefeQ

31

32

[ToBTOpEHME,
000011IcHHE U
CHCTEMaTH3aIx
s1 BHAHUH.
3amaun
MIJIAHUMETPUHU
M METOIBI UX
peleHus

[ToBTOpEHME,
00001IeHHE U
CHCTEMaTH3aIlH
s1 BHAHUH.
OcHOBHBIE

¢burypsi,

bu6mmoreka [IOK
https://m.edsoo.ru/4df
fda97

bu6mmorexa [IOK
https://m.edsoo.ru/74b
2ad91
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(baxThl,
TEOpeMBI Kypca

CTepEeOMETPUH
Hrorosas bubmuorexa [JOK
33 KOHTPOJIbHAS 1 https://m.edsoo.ru/ec2
pabora 4dfc2
[ToBTOpEHME,
oGoGeHHTe 1 bubmuoreka [JOK
34 1 https://m.edso0.ru/f46
CI/ICTeMaUTmauH 54106
s 3HAaHUU —
OBIIEE
KOJIMYECTBO 34
YACOBIIO

[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. T'eomerpusi, 10-11: Vue6. st obmeoopaszosar. yupexaenuit/ JI.C. AranacsH, B.®.
Bbyrysos, C.b. Kanomues u np. — M.: IIpocBenienue

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. HacronpHas kHura yuntens Mmatematuku. M.: OOO «M3natensctBo ACT»: OO0
«3patenbcTBO ACTpenby.

2. COOpHHK HOPMAaTHBHBIX JIOKyMEHTOB. Matemaruka. deaepanbHblii KOMIOHEHT
rocyaapcTBeHHoro ctanaapta. ®enepanbublii 6azucHslii ian. Cocrapurenu: D./1.
Huenpos, A.I'. Apkazases, - M,: JIpoda.

3. Co6opnuk "[Iporpammsl 1715 00111€00pa30BaTENBHBIX LIKOJI, THMHA3UMA, JIUIIEEB:
Maremaruka. 5-11 ki1.”/ Coct. I.M.Ky3uenosa, H.I'. Munatok. — 3-e u3., crepeoTuir.- M.
Hpoda.

4. Metoanueckue peKOMeHaluu K yaeOHnkam maremaTuku 1y 10-11 kimaccos, xypHai
«MareMaTHKa B IIKOJIE».

5. Teomerpus, 7 —9: Yueb. ais obmeoopasosar. yuapexaenuii/ JI.C. AtanacsH, B.O.
byry3o0s, C.b. Kagomues u ap. — M.: IIpocseuienue, 2018.

6. 7.B.I'. 3uB. lunakTdeckue MaTepuaisl o reometpun At 11 kmacca. — M.
[IpoceemieHue.

7. 8.10.A.I'mazkoB, NU.H1. FOquna, B.®. byry3oB. Pabouas terpaas no reomerpuu juist 11
kiacca. — M.: IIpocsenienue.

8. 9. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckwuii. 3ana4u mo reomerpuu st 7 — 11 kmaccoB. —
M.: IIpocsemienue.

9. 10. C.M. Caaksn, B.®. Byry3oB. M3yuenune reomerpuu B 10 — 11 kmaccax:
Mertoanyeckue pekoMeH1auu K yueOnuky. Kaura qs yuurens. — M.: [Ipocsemenue.

10. 11. A.TI. Kucenes. DiiemenTapras reomerpus. — M.: [Ipocsermienue.

11. 12. IToypounsie pazpabotku no reometpun 11 xnace (nuddepeHmpoBaHHbIi MOAX0T) —
000 «BAKO».

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

UHTEPHET

http://www.mccme.ru, http://window.edu.ru, http://www.edu.ru, http://www.school.edu.ru,

http://school-collection.edu.ru/collection/matematika/, http://www.mathematics.ru,

http://www.marh.ru, http://www.bymath.net, http://matematiku.ru, http://school.msu.ru,

http://festival.1september.ru, https://learningapps.org/4470596, NH(pOypoK, KOMUIIKA YPOKOB,
P3LW, https://www.youtube.com/channel/UC8rgpanENyNQaYKJ-
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