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PaGouas mporpamma yde6HOTO Kypca «['eomerpus» 0a30BOTO YpOBHS s
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAWINN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YJarOITHXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABIEHUU JIUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (opMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yUYEOHBIX AUCUMUILINH. PazButre y oO0yJarommxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKIACHUH I€OMETPHUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEajJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTPa)KeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M NPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHYECKOTO MOJAEITUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OOHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak OOECrneyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JIOTHUECKUX YTBEPIKICHUN
B XOJ€ pEIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacCTsIX AESITeTbHOCTH uenoBeka. OpHEeHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaKEHUs OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEITHOTO TMO3HAHWS U aKTUBHOTO
npeoOpazoBaHusl  JA€UCTBUTENBHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW M TPYIAOBOM J1€ATEIHHOCTH,
SBIISIETCS. OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KAdeCTB, MOATOMY aKTyaJlbHa



3amaya (opmMupoBaHHS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJArOTOBKE K MPAKTHYECKOW JIESTETbHOCTH 10 MHOTUM HAITPABIICHUSM.

Ilens ocBoeHusi mporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHHs — o00Ieo0pa3oBaTelbHOE U OOIIEKYJIBTYPHOE pa3BUTHE
oOyJarommxcst  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  MPUOOpPETEHUs |
WCMOJIb30BAaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
crieu(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOIKEHUSI 00pa30BaHUs
10 CIEIUAIIBHOCTSM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIB30BAHUEM F€OMETPUH.

[Iporpamma mo reomeTpuud Ha 0a30BOM YpPOBHE IIpeHA3HA4YeHaA s
OOyYaroIMXCcs CPEAHEHN IIKOJIBI, HE MCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPyTHCHHM
Ha YPOBHE OCHOBHOTO 001Iero obpazoBanms. Takum oOpazoM, oOydJaromniuecs: Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
co crnenuuKkold TeOMETpUHM U HEOOXOIUMBIC JUIS KU3HH B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
rIy0OKO, €cii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHON ESITETLHOCTH.

JlocTKeHre 1€l OCBOCHHS IIPOTPaMMbl OOECIIEUHMBACTCS pelIeHUEM
COOTBETCTBYIOIIMX 3adady. [IpUOpUTETHBIMU 3ajlayaMud  OCBOCHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisSIFOTCS:

e (opMuUpOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJIbTYPBI U OCO3HAHUE €€ B3AaUMOCBSI3U C OKPYKAOIIUM MUPOM;

e (opMupOBaHUE TPEJCTABICHUS O MHOTOTPDAHHUKAX W TeJax BpalleHUs
KaK O BOXHEHUIIIMX MaTEMaTHUYSCKHX MOJCIISIX, IMO3BOJISIONINX OIKMCHIBATH
Y U3y4aTh PA3HbIC ABJICHUS OKPYKAIOIIETO0 MUPA;

e (QopMupOBaHHME yMEHHUSI pACIO3HABATh Ha YEPTEXKAX, MOJACISIX U B
peaibHOM MUPE MHOTOTPAHHUKH U TEJia BpAIlICHHUS;

e OBJIAJICHHEC METOJIaMH PEIICHUS 3aJlad Ha MOCTPOCHUS Ha M300paKCHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMuUpOBaHHE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHATUSIMU O
MHOT'OTPAaHHHUKAX U TeJaX BPAIlleHUsI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHHE  aITOPUTMAMM  PEIICHHWS  OCHOBHBIX  THIIOB  3ajad;
dbopMHupoBaHUEe yMEHHUS  TPOBOJIWUTH  HECJOXKHBIE JIOKAa3aTeIbHBIC
pacCyXJ€HUs B XOJI€ PCIICHUS CTEPEOMETPUUYECKUX 3adad M 3aaad ¢
MPAKTUYECKUM COJICPKAaHUEM;

e Dpa3BUTHE WHTEJJIEKTYaJIbHbBIX u TBOPYECKUX crocoOHocCTEM
OoOy4JarommMxcs, IMO3HABAaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
F€OMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTE B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar Uil PEIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pEIIaeMbIX Ha YpPOBHE
WHTYUTUBHOT'O MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHWE UHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuleHus 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJISIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOT'O U3MEHEHHUSI €T0 HCXOAHOIO COACPIKAHUS.

OcHoBHbIE cozeprkaresibHble TUHUN Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue o0Opa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHHUs paboueil MporpaMmbl, pacnpeAei€HHBIM MO ToJlaM OO0ydYeHHs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBHO M MOCTYNATENbHO, C
COOJIIO/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, paclupsis U
yrayOnsis e€, o0pasyst MpOUYHble MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 4aca 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

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
napajielbHble W CKpelmuBaromuecs mnpsMele. [lapanmnenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M MIOCKOCTU. YTJBI C
COHAINPABIICHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH TJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpadIp, KyO, napajjiesienumea; NoCTPOCHUE CEUEHU.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbIE MApPAJUICIbHbIE W NEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIAPHON IUIOCKOCTH. YTUIBI B IMPOCTPAHCTBE: YrOJ MEXAY NPSAMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JIBYTPaHHOTO  yIJa.
[lepneHaMKyIIlp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHANKYISPHOCTh  IUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  ABYX
IockocTer. TeopeMa o TpEX NMEepIEeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
pU3Ma; TPAaHU U OCHOBAHUS MPU3MbIL; MpsMas U HAKJIOHHAs PU3MbI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMU/JIbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHTbl Npu3Mbl U nupamubl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAS MUpPAMUJIA; NpaBUJIbHAs TPEYroJibHasi MHUpaMUAa M TPaBUIIbHbBIN
terpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPAMU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAHHMKOB: p&Opa, JuaroHalv, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM NOBEPXHOCTH MPSIMOWA IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMHE
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyrorue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, IUaMeTp; IUIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
10111 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpamieHHMss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpallCHUS.

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

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

Cedenus mwiMHApa (MapaJUyiebHO M TEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mockoctu U B mpocTpaHcTBe. ClIOKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBS3aHHBIX €
IIPUMEHCHUEM TMpaBUJ JCUCTBUUA C BekTopamu. I[IpsAmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalSIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMK 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npolLenyp TpaxaaHCcKoro ooOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaX, TEXHOJOTUAX, chepax
SKOHOMUKHU.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEU POCCUNCKOTO Hapoaa,
c(OpPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYLIETO.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, pelIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pduznyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0e30MmacHoro o0pasa >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbIO (37I0pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJisapHas busnueckas aAKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHMUYECKOW KYJIbTYPbl, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPUPOJIHON W COIMAILHOM
Cpembl, OCO3HaHHWEM TJOOAIBHOTO XapakTepa JKOJOTHUYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTHUKH, [MOHAMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(]epbl UYeTOBEYECKOW MeATEIBbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUJIS Pa3BUTHs [MBHIW3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYECKON KyJbTYypOW KaK CPEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIICIOBATCIBCKYIO JICITCILHOCTD
WHINBUIYQJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIle Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOIro MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecnevuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYeccos oobyuarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYJHCaArowe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAefcTBu:

e BBIBIISITh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHN, OTHONICHWUN MEXAY TIOHATUIMH; (OPMYIUPOBATH
OTpEJCCHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CJIMHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTaxX, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

e BBIOMpATh cHoco0 pemieHUs ydyeOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBHS:

e HCIIOJB30BAaTh BOMPOCHI KaK MCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHUBOpPEUYUE, MpoOIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIhTaTOB, BEIBOJOB U 0000IIECHHUIH;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BOMIPOC U IS PEIICHUS 3a/1a4u;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaJA&KHOCTD uHbOpMaIuu 1o CaMOCTOSITCIIBHO
c(hOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYyHUKAmMUGHble  Oelcmeus, 00ecnevusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly PEIICHUS 3a1a4l, KOMMEHTHUPOBATH MOJYYEHHBIN pe3yIbTarT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aeMOM TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh UJIEU, HAIICJICHHBIC Ha TIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHMayora, OOHapy»uBaTh pa3liMyue U CXOJICTBO MO3UIIUMU; B
KOPpEeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;
NPEACTABIATh  PE3yJbTaThl  pELICHHWS  3aJayd,  OJKCIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BATh  MPEUMYLIECTBA  KOMAHOHONM U
WHJUBUAYAJIbHONU paOOThI MPU PEIICHUH YUYE€OHBIX 3a]1a4; IPUHUMATH 11€JIb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacrpeaesaTh BUAbI padOT, 10rOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yJsbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIHOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXKIeHUs, 0OMEH MHEHU M,
«MO3TOBBIE€ IITYPMb» W HHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMHU UICHAMH KOMAaHJBbL;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Yuusepcanvnvie  pecynamuenvle oeticmausl, obecneuusarom

Gopmuposarue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI —IIporecca u
pe3yJibTaTa pEeIICHUsI MATEMATUYECKOU 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa MW U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOUKA, IPSMas, INTOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM M CJEICTBHUS U3 HUX NPHU PELICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccugpumnupoBaTe B3aUMHOE paCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTriia; JMHEWHBIH Yroj ABYTPAaHHOTO YIJIa; TpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATUSMU: MHOTOIPAHHMK, BBIMYKIBIA ¥ HEBBITYKJIIBIMI
MHOTOTPaHHUK, 3JIEMEHThl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MMpamMyaa; MpHU3Ma,
NPSIMOYTOJIBHBIN NapaJljIeNIeuIe]l, KyO).

KnaccudumnmpoBate  MHOTOTpaHHHWKH,  BBIOMpasl ~ OCHOBaHHUS  JJIA
Kkinaccuukany  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHITHSIMH: CEKYIIas TNIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEIOB.

CtpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHHU3Y.

Perats 3aaun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKUE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUNA MEXAY ABYMsI
TOYKAMHM, OT TOYKM JO TMpPsAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Permath 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJIUTHUYECKHE METONbl TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEIMBAIOIIMMUCS ~TPSIMBIMH, MEXIy MPSAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMyua) € TpUMEHEHHeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXAY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHUMMETPHUsS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKThl I PEUICHHUsS] CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOJIAraroIuX HECKOJIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3aa4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJTYyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'EOMETPUHU, MHCCIENO0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUUECKUX BEJIMYHH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHJpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHnue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
L1apOBOU CEKTOP.

Boruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS MEX]Y IUIOIAISIMU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJ BpaIlleHHs.

W3BnekaTh, WHTEPNPETHPOBATH U IPeoOpa3oBbIBaTh HH(POpMALHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BpINONHATE JIEUCTBHUS CIOXKEHUSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB W
YMHOEHHUS BEKTOpa Ha YUCJI0, OOBSICHAThH, KAKHUMH CBOMCTBAMM OHU 00JIa/1atOT.

[IpuMeEHSTH NpaBUiIO Napasuieienueaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpPA, YIroJ MEXIY
BEKTOPaMH, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIJIAHAPHBIC
BEKTOPBHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3ajaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[IpumensaTy TeoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraroluX HECKOIBKO IArOB PEMICHUS], €CJIM YCIOBHUS MPUMEHEHUS
3aJ1aHbI B SIBHOM (hopme.

Pemars mpoctedime reoMeTpUYeCKUEe 3aJla4d Ha IMPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOT'O METOAA.

Pemate 3amaum Ha J0Ka3aTeJILCTBO MAaTEMATHUECKWX OTHOIICHUN W
HaX0XX/ICHUE TeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU ajlrOpUuTMaM, MpUMEHsIs
W3BECTHBIE METObI ITPU PEIIEHUHN CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIInEe NPOTPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAMTE NpHUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATH MOJIYyYEHHBIC 3HAHHUS HA MPAKTUKE: AHAUIM3UPOBATH pEabHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIEeMBbl, MOJEIUPOBATh PpEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
HCITOJIb30BaHUEM IeOMETPHUYSCKUX MOHATUH 1 TeOpeM, ammapara ajareopsl; pemarh
MIPAKTUYECKUE 33/1a4UH, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUCCKUX BEIIMYUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC
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https://urok. 1c.ru/library/mathematics/Elek
ron_resursy FGOS 2022 5-

11 klI/Geometry 10/vvedenie v_stereomet

riju/

Vrasr MCKAY NPAMBIMHA U IIJIOCKOCTIAMU

10

https://urok.1c.ru/library/mathematics/Elek
ron_resursy FGOS 2022 5-
11 klI/Geometry 10/vvedenie v_stereomet

riju/

MHororpanHuku

11

https://urok.1c.ru/library/mathematics/Elek
ron_resursy FGOS 2022 5-
11 _kl/Geometry 10/vvedenie v_stereomet

riju/

O6BbEMBI MHOTOIPaHHUKOB

https://urok.1c.ru/library/mathematics/Elek
ron_resursy FGOS 2022 5-
11 _kl/Geometry 10/vvedenie v_stereomet

riju/




7 ’ [ToBTOpEHME: CEUEHUS, PACCTOSHUS U YTIIbI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

KoanuecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM JuiekTpoHHbIE (UG pPOBHbIE)
Ne ni/m KonTpoJbHbIe
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI
1 Terta BDALLCHIS 12 1 https://znanio.ru/ http://school-
/1a Bpatil collection.edu.ru/
https:// io.ru/ http://school-
2 O0BEMEBI TENT 5 1 P Z RAmA.Lw FEPSCR00
collection.edu.ru/
3 BekTopEl 1 KOOPAMHATEI B IIPOCTPAHCTBE 10 1 https://znanio.ru/ hitp://school-
P pA poctp collection.edu.ru/
4 [ToBTOpeHME, 0000IIECHNE, 7 |
cucTeMaTH3alis 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 4




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosanuyecrBo yacos
Ne ni/m Tema ypoka KoHTpoJbHbIe
Bcero
padoThI

OcHOBHBIE IIOHATHS CTEPEOMETPUU: TOUKA, IIPSMast, INIOCKOCTh, IPOCTPAHCTBO.

1 [TpaBuna nzo0paskeHus: Ha pUCYHKaX: U300paKeHUs IIIOCKOCTEH, 1
napaieNIbHbIX MPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

2 [TonATHs: nepecekaromuecs MI0CKOCTH, IEPECEKAOIUECs IPsMas U IJIOCKOCTh 1
[TonsiThst: nepecekaronIrecs MI0CKOCTH, EPECEKAIOINECS IPAMas U INIOCKOCTb 1

4 3HAKOMCTBO C MHOTOI'paHHUKAMHU, U300paKeHHEe MHOTOIPaHHUKOB Ha |
PUCYHKaX, Ha IPOEKIIMOHHBIX YepTekKax

5 HauanbHble cBeieHus 0 KyOe U nupamuie, ux pa3BépTku U Mojenu. CedeHus 1
MHOTOTPaHHUKOB

6 HauanbHble cBeeHus o KyOe U nupamujie, ux pa3BepTku U Mojenu. CedeHus |
MHOTOTPaHHUKOB

7 [TonsiTHE 06 aKCMOMAaTUYECKOM TOCTPOCHUN CTEPEOMETPUN: AKCHOMBI |
CTEPEOMETPUH U CIEACTBUS U3 HUX

2 [TonsiTHE 006 AKCHOMATHYECKOM MTOCTPOECHUH CTEPEOMETPUN: AKCHOMBI |
CTEPEOMETPUH U CIEACTBUSA U3 HUX

9 [TonsiTHE 006 AKCHOMATHYECKOM MTOCTPOSHUH CTEPEOMETPUH: aKCHOMBI |
CTEPEOMETPUU U CIEACTBUSA U3 HUX

10 [TonsiTrie 06 akCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUU: aKCUOMBI 1
CTEPEOMETPUH U CIEACTBUS U3 HUX

1 B3anMHOe pacnonokeHue npsMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIINECS, |

NnapajiCJIbHBIC U CKPCIIUBAOIIHUECH IIPAMBIC




[TapanmnensHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapasuiebHbIe

12 IpsIMbIE B IIPOCTPAHCTBE; NapaUIEIbHOCTD TPEX MPAMBIX !
13 [TapannenbsHOCTh NPSAMBIX U IUIOCKOCTEH B pocTpaHcTse: [lapamnensHocTs |
IPSAMOM U TIOCKOCTH
14 VYTIuibl ¢ COHANPABICHHBIMUA CTOPOHAMHU 1
15 VYron Mexay NpssMbIMU B IPOCTPAHCTBE 1
16 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE 1
17 [TapannenbHOCTh IIOCKOCTEN: NapasiesbHble IIOCKOCTH 1
18 CBoiicTBa mapayyIeIbHBIX TIIOCKOCTEH 1
19 [Tpocreiinue npocTpaHCcTBEHHBIE PUTYPBI HA IUIOCKOCTHU: TETPA3p, KYO, |
napajuiesenunes
20 [TocTpoenue ceueHuit 1
21 [locTpoenue ceuenumii 1
” Konrponbnas padora no reme "[IpsiMble 1 IIIOCKOCTH B IPOCTPAHCTBE. |
[TapamienpHOCTD NPSAMBIX U INIOCKOCTEN"
3 [lepneHauKyISIpHOCTH MPSAMOM U MIOCKOCTH: MEPIEHANKYISPHBIE MPSIMbIE B |
IIPOCTPAHCTBE
24 [Tpstmble napaienbHble U NEPIEHANKYIISPHBIE K TNIOCKOCTH 1
25 [IpsiMble napasuienbHble U NEPIEHIUKYISIPHBIE K IIOCKOCTH 1
26 [Ipu3Hak nepneHaAuKyJIApHOCTH IPSIMON U INIOCKOCTH 1
27 [Tpu3Hak nepneHIuKyIIPHOCTU NPSIMOM U TNIOCKOCTU 1
28 Teopema o psMoO¥ epreHANKYISIPHON TUIOCKOCTH 1
29 TeopeMa 0 IpsIMOM NEPIIEHAUKYIAPHON INIOCKOCTH 1
30 Teopema o0 mpsMON NEPIEHAUKYISIPHOMN MIIOCKOCTH 1
31 [lepnieHIMKyNsIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU J0 IUIOCKOCTH, |
paccTosiHuE OT IPSIMOM 0 TIOCKOCTH
32 [lepneHauKyIsip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, 1




pacCcTodHHUEC OT HpﬂMOfI J0 IINIOCKOCTH

[leprienauKymsIp U HAKIOHHBIE: PACCTOSIHUE OT TOUKH /10 TIJIOCKOCTH,

33 paccTosiHue OT IPSIMOM 10 TNIOCKOCTH

34 [lepnieHiuKysip ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHU J0 IJIOCKOCTH,
paccTosiHuE OT IPSIMOM 0 TIOCKOCTH

35 VYTl B IPOCTPAHCTBE: YIoJI MEXAY NPSAMOUN M TIIIOCKOCTHIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPaHHOTO yIia

37 JIByrpaHHbIN yroJi, TMHEHHBIN Yroj ABYTPpaHHOTO yria

18 [lepneHaUKYISIPHOCTD IJIOCKOCTEN: IPU3HAK NEPIIEHIUKYISIPHOCTH ABYX
IUIOCKOCTER

39 [lepneHMKYISIPHOCTD IJIOCKOCTEN: PU3HAK NEPIIEHIUKYISIPHOCTH ABYX
IUIOCKOCTER

40 [TepnieHAUKYIAPHOCTD MJIOCKOCTEN: MPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IJIOCKOCTEHN

41 Teopema 0 TpEX nepHneHAUKYISIPax

42 TeopeMa 0 TpEX nepneHAUKYIApax

43 Teopema o Tpéx nepneHAUKYIIpax

44 KonrtponsHas padora no remam "IlepneHAUKyIIpHOCTD NPSMBIX U MIIOCKOCTEH"
1 "YTIIbI MEXAY OPSIMBIMU U TUIOCKOCTSAMHU"

45 [ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOTPAaHHHKA, BBIITYKJIBIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKAa MHOIOTPaHHUKA

46 [Ipu3ma: n-yrosnbHas pu3Ma; rpaHd ¥ OCHOBAHUS PU3MBI; IpsMas U
HAKJIOHHAs MPU3MBL; OOKOBasl U MOJIHASL TOBEPXHOCTh PU3MBI

47 [Tapamnenenunen, IpsMOYTrOJIbHBIN IAPAIICIIECIIUIIEN U €r0 CBOWCTBA

43 [Tupamuna: n-yroyipHas nupamuia, rpaHu u OCHOBaHI/.I‘e MUpaMu/ibl; OOKOBas U
[10JIHASl IOBEPXHOCTh MUPAaMUbl; IPABWIIbHAS U YCEUEHHAs TUpaMKia

49 [IpaBrIpHBIE MHOTOTPAHHUKU: TOHSATHE IIPABUIBHOTO MHOTOTPAHHUKA;




IIpaBUJIbHAS NIPU3Ma U [IpaBUJIbHAS MUPAMUJA; IPABUIIbHASA TPEYTOJIbHAs
nupamMuIa ¥ MpaBHIBHBIN TETpadap; Kyo

HpC,I[CTaBJ'IeHI/Ie O IIpaBUJIbHBIX MHOI'OI'PAHHHUKAX: OKTas3Ap, AO0ACKa>Ap U

50 1
UKOCadIp.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, IPSIMOH,
51 IJIOCKOCTH. DJIEMEHThl CHMMETPUHU B IIMPAMUJIAX, TapajuleenUIeax, 1
NPaBUIBHBIX MHOTOIPAaHHUKAX
52 Brruncrienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AUaroHau, yribl 1
53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMOU MPU3MBIL, |
IUIONIA/Ib OCHOBAaHUH, TeOpeMa 0 OOKOBO MOBEPXHOCTH MPSIMON TPU3MBI
54 [Tnomans OOKOBOM MOBEPXHOCTH U TIOBEPXHOCTH MPABHIILHOW THPAMHIBL, !
TeopeMa O IuIoLaau OOKOBOM MOBEPXHOCTH YCEUEHHON MUPaMUIbI
55 KoHTtposbHas padota o Teme "MHoOrorpaHHUKH" 1
56 [onsarue 06 06vEMeE 1
57 O0BEM TUpamMu bl 1
58 O06bEM upamMu/Ibl 1
59 O06bEM upamMu/Ibl 1
60 O06BEM nupamMuIb! 1
61 O0BEM IPU3MBI 1
62 O0BEM TPU3MBI 1
63 O0BEM IPU3MBI 1
64 Konrtponsnas padora no reme "OO6bEMBI MHOTOI'PaHHUKOB" 1
65 [ToBTOpenue, 0600IeHNE cucTeMaTH3anus 3Hanui. [locTpoeHnue ceueHuii B 1
MHOTOTpPaHHHUKE
[ToBTOpenue, o6o0IIEeHNE cucTeMaTH3alus 3HaHUNA. Beruriciienne paccTossHui:
66 MEXy IBYMSI TOUKaMH, OT TOYKH JI0 MIPSIMOM, OT TOYKHU JI0 IIIOCKOCTH, MEXKIY 1

CKPCIIUBAOIHUMHUCA ITPAMBIMHA




67 HroroBast koHTpoIbHAs paboTa 1
[ToBTopenue, 0000IICeHNE cUCTEMAaTH3AIUS 3HAHUN. Brrancienne yrios: Mexmy
68 CKPEIIMBAOIIUMUCS MPSIMBIMH, MEXY TIPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX 1
YIJIOB, YTJIOB MEXKIY IUIOCKOCTSMHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




11 KJIACC

KoauuecTBO 4acoB

Ne ni/m Tema ypoka KonTpoabn
Bcero
ble padoThI

1 Cdepa u map: HeHTp, paanyc, IuaMeTp; MIOLaAb MOBEPXHOCTU chepbl 1

) BsanmHuoe pacronoxxeHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; 1
ionaab chepsl

3 Hzob6paxenue chepsl, mapa Ha miaockoctu. CedeHus mapa 1

4 Hunuuapudeckas TOBEPXHOCTh, 00pa3yIone HUINHIPHIECKON MMOBEPXHOCTH, OCh |
HUAJTUHAPUYECKON MOBEPXHOCTH

5 [{ununap: ocHOBaHMs U OOKOBAas MOBEPXHOCTh, 00pa3yrolias U OCh; MJIOLIA1b !
OOKOBOH U MOJIHON OBEPXHOCTH

6 N300paxenne NUIMHAPA HA TII0CKOCTH. Pa3BépTka nununapa. CedeHus HUIHHIpA |
(MI0CKOCTHI0, MapaIeIbHON WU MEePIEHAUKYIISIPHON OCH IIMIIMHIPA)

7 Konnueckas moBepXHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh M BEpPIIINHA |
KOHUYECKOW MOBEPXHOCTH

g Konyc: ocHOBaHUe U BepinHa, 00pa3yroliasi U 0Ch; MIOMIAs OOKOBOM U MOTHOM |
MMOBEPXHOCTH

9 VYceuéHHblll KOHYC: 00pa3yIoLIe U BBICOTA; OCHOBAHUS U OOKOBAasi IOBEPXHOCTh 1
M3obpaxenue koHyca Ha miIockocTu. Pa3BépTka konyca. CeueHus: KoHyca

10 (TJIOCKOCTHI0, MapajuIeIbHON OCHOBAHUIO, U TUIOCKOCTBIO, MPOXOIAIIEH Yepes 1
BEPILUHY)

11 KoMOunarws Ten BpaieHus: © MHOTOTPaHHUKOB 1

2 MHororpaHHuK, OMMCaHHBIN 0KOJI0 cepbl; cdhepa, BMMCaHHAS B MHOTOTPAHHUK HIIH 1

B TCJIO BpallICHUA

13

[Moustue 00 00bEMe. OCHOBHEIE CBOIICTBA 00BEMOB TEN




14 O0BEM IUIMHApa, KOHYCa 1

15 O0BéM mapa U mIomaah chepol 1

16 [Tono6ubie Tena B mpoctpancTBe. COOTHOLIECHUS MEKY IUIOLIAASIMU TOBEPXHOCTEH, |
00BbEMaMU TOOOHBIX TET

17 KoHntposnbnas padora mo temam "Tena Bpamenus" u "O6bembl Ten" 1

18 BexTop Ha M10CKOCTU U B IPOCTPAHCTBE 1

19 CiioxeHue ¥ BBIUNTaHUE BEKTOPOB 1

20 YMHOXEHHE BEKTOpa Ha YHUCIIO 1

)1 Paznoxxenue BekTopa 1o TpéM HEKOMILIaHAPHBIM BeKkTopaM. [IpaBuio |
napasuieNienumnena

22 Pewenne 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUJI ICCTBUI C BEKTOPaMU 1

3 [IpsimoyronbHas cucTeMa KOOpAUHAT B IpocTpaHcTBe. KoopanHATHI BEKTOpA. !
[Ipocreitmme 3aga4n B KOOpAMHATAX

24 VYron mexnay BekTopamu. CKaIpHOE NPOU3BEACHUE BEKTOPOB 1

25 Boruncnenue yriioB Mex1y NpsIMBIMU U IJIOCKOCTSIMU 1

26 KoopanHaTHO-BEKTOPHBIN METOJI TP PELIEHUN T€OMETPUYECKUX 3a/1a4 1

27 KonTposabHas pabora o Teme "BeKTopsl 1 KOOPAWHATHI B IpOCTpaHCcTBe" 1

)3 [ToBTOpenue, o6o0IIeHNe U cucTeMaTu3anus 3HaHuil. OCHOBHBIE QUTYPHI, (AKTHI, 1
TEOpEMBI Kypca INIaHUMETPUN

29 [ToBTOpeHnue, 06001meHre U cucTeMaTu3anus 3HaHu. OCHOBHbIE PUTYPBI, (PAKTHI, 1
TEOpEMBI Kypca INIaHUMETPUN

30 [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AIIUS 3HAHUH. 3a7aui IJTAHUMETPUHU U 1
METO/IbI UX PEUICHUS

31 [ToBTOpenue, 0000IIEHNE U CUCTeMaTH3AIMsI 3HaHUH. 3a/1aul TUIAaHUMETPUU U 1
METO/Ibl UX PEUICHUS

1 [ToBTOpenue, 06001meHne u cuctemaTu3anus 3HaHui. OCHOBHbIE (UTYpPBI, (HaKTBHI, 1

TCOPCMBI KypCa CTCPCOMETPUN




33
34

HtoroBast kKoHTpoJIbHAs paboTa

[ToBTOpEeHUE, 0000IIEHNE U CHCTEMAaTH3aIUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

I'eometpus. 10-11 kmacchr: yueOHUK 111 00IIC00pa30BaTEIBHBIX
yupexaeHuit: 6a3oBbiit 1 npoduibHbii ypoBHu/ JI.C.AnaracsaH, B.®.byTy308,

C.b.Kanomues. M.: IIpocsenieHue.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Mertoanueckue pekomenaanuu. 10-11 knaccel (k yueOHuky Atanacss JI. C. u
ap.)

['eometpusi. [Toypounsie pazpadotku. 10—11 kmaccer :C. M. Caaxksn, B. .

byrty30B. — M. : [IpocBelienue.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://urok.1c.ru/library/mathematics/Elekron resursy FGOS 2022 5-

11 kl/Geometry 10/

https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-

2713506?ysclid=lmm9fwek69555676262

Enunas Komekius uudpoBeix 00pa3zoBareibHbIX pecypcoB Anredpa 9-11

kiacc, ['eomerpus 9-11 knacc http://school-collection.edu.ru/




Bupryanbnsiii HactaBHHK. ['eomerpus 10-11 kimace(auck);
JIOKYMEHTHI K YpOKaM aire0pbl, reOMETPUH, MaTEMaTHKU

ttp://www.dok4web.ru
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