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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 TpPEOOBaHWW, 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
IPEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS TE€OMETPUHM B HAIPABICHWU JUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH PEaTbHOTO M WACATBHOTO, XapaKTepe OTPaKEHUS
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 KauecTB MbIIIJICHHUsS, HEOOXOAMMBIX [UJIsl aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HAaNpaBJICHHOCTH, 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 HEMOCPEACTBEHHO HCIIOJIB3YIOTCA IMPH PEHICHUH 3a]1ad €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 YCIOBHE €ro COIMaJbHOro ObITHA, (opMa
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJISIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXKHBIX KA4YECTB, MOATOMY AaKTyaJlbHA
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMmbl ydeOHOro kypca «Il'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
CreU(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIITHOTO MPOJ0JDKEHHUS 00pa3oBaHus
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOIO 0011ero odpazoBanus. Takum oOpa3zoM, oOydaromniygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crneuuukoid TreoMeTpUU U HEOOXOJUMBbIC ISl KU3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €CiM B JajbHEWIlIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3ajad. lIpuopuTeTHbIMM 3aJadyaMd  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax gBisitOTCS:

 popMUpOBaHUE MIPEACTABICHHS O TEOMETPUH KaK YaCTH MUPOBON KYJIbTYpPbI
U OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

« popMUpOBaHUE TIPEACTABICHUS O MHOTOTPAHHHUKAX M TeJlaxX BPAIICHUS Kak
O BRXHEUIUX MATEeMATHYECKUX MOJCISIX, TO3BOJISIFONINX OMHUCHIBATh U
W3y4yaTh pa3HbIC SIBJICHUS OKPYKAIOIIETO MUPA;

« popMUpOBaHUE YMEHUS PACIIO3HABATH HA YEPTEKaX, MOJCIISIX U B peaIbHOM
MUpPE MHOTOTPAaHHUKH U TeJla BPAIllCHHUS,;

e OBJIJICHUE METOJAMH PEIICHMS 3a]ad Ha MOCTPOEHUS Ha H300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e popMHUpOBAaHHE YMEHHUS OINEPUPOBATh OCHOBHBIMH  TOHATHSMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMAMU PELIEHUSI OCHOBHBIX THIOB 3a/1a4; (OpMUpOBaAHUE
YMEHHUsI TIPOBOJIUTH HECJIOXKHBIE JOKa3aTelIbHbIE PACCYXKICHUS B XOJIE
pellIeHUs] CTEPEOMETPUUYECKUX 3aJad M 3a7ady C [PaKTHYECKUM
COJIep>KaHHEM;

e Pa3BUTHE WMHTEJUICKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH 00yJaromuxcs,
MO3HABATENILHON aKTUBHOCTH, MCCIICIOBATEIHCKUX YMEHHUM, KPUTUYHOCTH
MBIIIIJICHUS;



e popmupoBaHue (PYHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHUU:
YMEHHE PACIIO3HABATH MPOSBICHUS T€OMETPUUYECKUX MOHSITUN, OOBEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTyalUsX U NPU U3YYCHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI'€OMETPUYECKUI
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3ajady,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHas paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, 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/JaHME  NIPOCTPAHCTBEHHBIX 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.

OcHoBHbBIE copepkaTelbHble 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 JIMHUSIM, 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 Y HaBBIKAMHU OCYUIECTBIISIIOCH MOCIEA0BATENLHO 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 IIVTIAHE

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

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBI
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: MOHATHE MPABUIBHOIO MHOTOTPAaHHUWKA; NMpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSMOH,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTH NPSIMOMl IPU3MBIL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TE.

11 KIIACC

Tesia Bpalmenus

[Hunuuaapuyeckas MMOBEPXHOCT, oOpa3yrormiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue 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.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAb MOBEPXHOCTU C(]ephl.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
10111 ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHnanuu Tenm BpalleHHss YW MHOTOTPAHHUKOB. MHOTOTpaHHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA 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 IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IPUMEHCHUEM TMIPaBUJI JEUCTBUU € BekTopamu. lIpsmoyrosbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel 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
M OTBETCTBEHHOI'O 4YJI€Ha POCCHUKCKOrO0 OOIIECTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAYCHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIXKEHUW B JIPYTHX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JIESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMAaTUUYECKUM aCTIEKTaM Pa3JIMYHBIX BUJOB HCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ MUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (du3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPOPECCHOHANBHON  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 HAa TPOTSHKCHHH BCEH JXU3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATbHO-PKOHOMUYCCKUX TPOIIECCOB Ha COCTOSIHHE MPUPOIHONW M CONMAIBHON
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS [MBHJIW3ALMH; OBJIAJICHUEM S3BIKOM
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 Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvuvie  Oeticmeus, — o0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

* BBISIBIISATh M XapaKTEPH30BaTh CYNICCTBCHHBIC MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCTIpUHUMATh,  (OPMYJIHPOBATH W  TPEOOPa30OBBIBATH  CYXKICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

eBBISIBJISITh ~ MaT€MaTU4YeCKWe€  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e ICTIATh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTeMaTHIECKUX
YTBEPKICHUN (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBAThH apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BEIOMpATh CIOCOO pelieHuss y4eOHOM 3amaur (CpaBHMBATh HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBUS:

e ICTIOJIB30BAaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT ITO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e IPOBOINTH CAMOCTOSATEIHHO CTUTAHUPOBAHHBIN KCIIEPUMEHT, UCCIICIOBAHNE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBJICHMS,
mpoliecca, BBISIBIICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMH,
MIPOIIECCAMH,

e CAMOCTOSITEILHO (DOpMYyNIUpPOBaThH OOOOIEHHS W BBIBOJBI MO pe3yJbTaram
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

e IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIJBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

¢ BBISIBIIATH JCUITUTHI WH(GOPMAIINH, JTAHHBIX, HEOOXOIUMBIX JJIsI OTBETAa HA
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BEIOpaTh WH()OPMAITUIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THUHBIX
BUJIOB U ()OPM TIPECTABICHUS;

e CTPYKTYPHPOBaTh WHPOPMAIIMIO, MPEACTABIATh € B PasIUYHBIX (PopMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu o CaMOCTOSTEIILHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



e BOCIIPUHUMATHh U (POPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMHU
U TEeIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO XOIy
pelIeHus 3a/1a4¥, KOMMEHTHUPOBATh TIOJyUYEHHBINA Pe3yIbTaT;

*B X0J/I¢ OOCYX/ICHHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI,
poOJIeMBI, perIaeMoM 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICIICHHBIC HAa TIOUCK
pEIICHMS; COMOCTaBISATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHANIorTa, OOHAPYXHBATh Pa3IM4YMe M CXOJCTBO IO3HIIUN; B
KOPPEKTHOH Gopme PopMyTHUpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS,

o IPE/ICTABIISATH PE3YJILTATHI PEUICHUS 3a/1a4uH, SKCTICPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTA; CaMOCTOSATEIHLHO BBIOMPATh (OpMAT BBHICTYIUICHUS C Y4ETOM
3a/1a4 MPe3CHTAIMU 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4vecTBo:

e IOHUMATh U HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON U WHAUBUIYaTbHON
paboTHl TpU pelnieHWH YYeOHBIX 3a/ad; MPUHUMATH 1€ COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  paboTHI,
pacmpenenaTb BUABI padOT, TOTOBAPUBATHCS, OOCYXKIATh IPOIECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

e YJaCTBOBATh B IPYNIOBBIX (popmax padoThl (0OCYyX aeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IBI,
OIICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

3) Vuusepcanvnvie  pecynamueHvle Oeticmaus, obecneyusaiom
Gdopmuposarue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

e COCTABJISITh IIJIaH, aJITOPUTM PELICHUS 3aJa4H, BBIOUPATh CIOCOO PEIICHUS C
y4E€TOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

eBJIAJICTh HAaBbIKAMU  TO3HABATEIBHOM  peQeKCMH KakK  OCO3HaHHS
COBEPIIAEMBIX JEUCTBUM M MBICIMUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUH 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJCHHBIX OIIUOOK, BRISABICHHBIX TPYAHOCTEH;



¢ OLICHMBATh COOTBETCTBHE pe3yJbTaTa LETM U YCIOBUSIM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHITUSIMH: TOUKA, IPSMasi, INTOCKOCTb.

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

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

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

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOI'OTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

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

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpasl ~ OCHOBaHHUS  JJIs
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAaKJIOHHbIE MPU3MBI, TapaljiesIeueabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUTyp: BUI
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3aJlad HAa BBIYMCIIEHUE PACCTOSIHUN MEXIy IBYMS
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha  BBIYUCIECHHUE YIJIOB  MEXAY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) C© TpUMEHEHHEM (QOpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
IUJIOIIAASIMU TOBEPXHOCTEMN, 00BEMaMU TOI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTEXax U
PUCYHKaX.

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

[IppuMeHATH MpPOCTEHINNE 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.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
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
UCITO0JIb30BAaHUEM T€OMETPUUYECKUX MOHIATHI U TEOpeEM, annapara aareOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yromire KOHMIeCKOH TOBEPXHOCTH, KOHYC; cepuuecKas TOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOIrO CIIOs, BHICOTA IIAPOBOIO CJOS;
1apOBOM CEKTOP.

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

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCaHHBIA 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.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax 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: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXKIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemartp npocreimme reoMeTpUd4ecKUe 3aayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUYECKUX 3a/1a4.

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

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH 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€OMETPHUHM, UCCIEA0BATh TOCTPOEHHBIE MOJEIN C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTuueckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
1 BBenenue B crepeomMeTpuio 10
5 IIpsiMble U TJIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEH
3 [leprieHAUKYISAPHOCTD NPSAMBIX U 12
IJIOCKOCTEN
4 VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne /it P Konrtpoabnsie | Ipakruueckue (1udpp )

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe

padoThI padoThI
pecypcsl

Tena Bpamenus 12

OOBEMBI TET 5

BekTops!l 1 KOOpAMHATEI B IPOCTPAaHCTBE 10 1

[ToBTOpenue, o6001IECHNE, 7 1

cucTeMaTu3auus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

JlaTa
U3y4eHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE TTOHATHUSI CTCPCOMCTPUU: TOUKA,
npsiMasi, INOCKOCTh, TPOCTPAHCTBO.
[TpaBuiia n300pakeHUst Ha PUCYHKaX:
N300pakeHHsI TUIOCKOCTEH, apaIeIbHbBIX
IpsAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

01.09.2023

IMousTus: MepeceKaromumecs 1mmI0CKOCTH,
nepecekarommecsa npamas 1 rmiI0CKOCTb

05.09.2023

IlousTus: NepeceKaromuecs 1mI10CKOCTH,
nepecekarommecs npamas 1 rmiI0CKOCTb

08.09.2023

3HAKOMCTBO C MHOTI'OrpaHHUKAaMH,
I/I306pa)KeHI/Ie MHOT'OT'PAaHHUKOB Ha
PUCYHKaAX, Ha IPOCKIMOHHBIX YCPTEIKAX

12.09.2023

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BeépTku U Mozenu. CedeHus
MHOTOTPaHHUKOB

15.09.2023

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BeépTku U Mozenu. CedeHus
MHOT'OI'pPaHHHUKOB

19.09.2023

[TousTHE 00 aKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTCPCOMCTPHUU U CIICACTBUSA U3 HUX

22.09.2023




IToHsTHE 00 AKCHOMATHYECKOM
MMOCTPOCHUHU CTCPEOMECTPHUHU: AKCUOMBI
CTEPCOMETPHH U CIICACTBUA U3 HUX

26.09.2023

[TousTHE 00 AaKCHOMATUYECKOM
MIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CICACTBHUS M3 HUX

29.09.2023

10

[TousiTHE 00 AKCUOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CICACTBHUS M3 HUX

03.10.2023

11

B3anMHOE pacnosiokeHue NpsiMbIX B
IIPOCTPAHCTBE: IIEpECEeKarOIInecs,
napajielIbHble U CKPEINBAIOLINECs
npsMble

06.10.2023

12

[TapaytenbHOCTB IPSIMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE: MTAPAJUICIIBHBIE IIPSIMBIC B
IIPOCTPAHCTBE; MAPATUIEIBHOCTD TPEX
MPSIMBIX

10.10.2023

13

[TapaytenbHOCTB IPSIMBIX U IUIOCKOCTEN B
npoctpancTie: [lapamienbHOCTh TPSAMON U
MJIOCKOCTH

13.10.2023

14

Vw1 ¢ COHAIpaBJICHHBIMU CTOPOHAMU

17.10.2023

15

VYros Mexay NpsIMBIMU B ITPOCTPAHCTBE

20.10.2023

16

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

24.10.2023

17

[TapayuieapHOCTB INIOCKOCTEH:
napauleIbHbIE MII0CKOCTU

07.11.2023




18

CBolicTBa napauiesIbHBIX IIOCKOCTEH

10.11.2023
[Ipocreiinme npocTpaHCTBEHHBIE (PUTYPHI
19 Ha IUIOCKOCTH: TE€TPA3p, KyO, 14.11.2023
napajuleJIenunes
20 [TocTpoenue ceueHmit 17112023
21 [Toctpoenue ceuenunit 91.11.2023
KoHntpoinbhas padora o teme "[Ipsmbie u
* | Mpammensuoors apavans m nnoseocrer 2411.2023
IlepneH AUKYIAPHOCTD MPAMON U
23 IUIOCKOCTH: NIEPIEHANKYJIISIPHBIE PSMBIE B 98.11.2023
IIPOCTPAHCTBE
24 [Tpsimble napanienbHble U
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH 01.12.2023
o5 IIpsiMble mapasiesnbHbIe U
MEePIEHANKYIISIPHBIE K TITIOCKOCTH 05.12.2023
26 [Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U
MJIOCKOCTH 08.12.2023
97 [Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U
MJIOCKOCTH 12.12.2023
28 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH 15.12.2023
29 Teopema o mpsiMO NEPIEHANKYISIPHON
IJIOCKOCTH 19.12.2023




30

Teopema o mpsiMOl NEPIEHANKYISIPHON

IIJIOCKOCTHU

22.12.2023

31

IlepnenquKyIsip U HaKJIOHHBIE!
PacCTOSIHUE OT TOYKH J0 IIJIOCKOCTH,
paccTosiHue OT IPSMOM 10 TNIOCKOCTH

26.12.2023

32

[leprieHIUKYISAp U HAKIIOHHBIE:
paccTosiHue OT TOYKHU J0 INIOCKOCTH,
paccTosiHue OT NPSAMOM 10 MIIOCKOCTH

09.01.2024

33

IlepnenquKynsip U HaKJIOHHBIE!
paccTosiHue OT TOYKHU J0 INIOCKOCTH,
paccTosiHue OT NPSAMOM 10 MIIOCKOCTH

12.01.2024

34

IlepnenquKymsip U HaKJIOHHBIE:
paccTosiHue OT TOYKHU J0 INIOCKOCTH,
paccTosiHue OT NMPSMOM J0 MIIOCKOCTH

16.01.2024

35

VYIubl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM M INIOCKOCTBIO

19.01.2024

36

JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPaHHOI'O yIjia

23.01.2024

37

JIByrpaHHBIN yroJl, TMHEHHBIN yroj
JBYTPAHHOI'O yIjla

26.01.2024

38

IlepneHAUKYISIPHOCTD IIJIOCKOCTEMN:
NpU3HAK [NEPIEHIUKYIIPHOCTH IBYX
IIJIOCKOCTEMN

30.01.2024

39

[lepneHAUKYISIPHOCTD MIIIOCKOCTEMN:
NpU3HAK [NEPIEHIUKYIIPHOCTH IBYX
IUIOCKOCTEN

02.02.2024

40

[leprieHANKYASIPHOCTD IIIOCKOCTEI:
MpU3HAK NEPIEHINKYISIPHOCTH JABYX

06.02.2024




IUIOCKOCTEN

41

Teopema 0 TpEX nepHIEeHAUKYIIAPAX

09.02.2024

42

Teopema 0 TpEX nepHEeHAUKYIIAPAX

13.02.2024

43

Teopema o0 TpEX nepHeHaUKYIApax

16.02.2024

44

KoHTposbHas pabota 1mo Temam
"IlepneHIUKYISIPHOCTD MPAMBIX U
miockocte" u "Yribel MeXy NPSAMBIMU U
IUIOCKOCTSIMM"

20.02.2024

45

ITonsTue MHOI'OI'paHHHKa, OCHOBHBIC
3JICMCHTBI MHOT'OT'PAHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOTPAHHHUKH pasBépTKa
MHOT'OT'paHHHUKa

27.02.2024

46

[Tpu3ma: n-yroapHast pu3Ma; rpaHu v
OCHOBAHMUS IPU3MBI; IPsIMast U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
HPU3MBI

01.03.2024

47

[Tapanenenunen, NpsMOYTOIbHBIN
napajulesIeuIe]] U ero CBOMCTBa

05.03.2024

48

[Inpamumpa: N-yroapHas NUPaMUIa, TPaHU
¥ OCHOBaHUE NMUPaMHUJIbl; OOKOBas U
IIOJIHASL [IOBEPXHOCTH IIMPAMHU/IBI;
[IpaBUJIbHAS U YCEUEHHAS TUPAMUIA

12.03.2024

49

ITpaBrIIbHBIE MHOTOIPaHHUKH: ITIOHSATHE
IIPaBUIILHOTO MHOTOI'PaHHHUKA;
[IpaBUJIbHAS NIPU3MA U NIPABUJIbHAS

15.03.2024




NUpaMUJIa; IPaBUIIbHAS TPEYroJibHAs
NUpaMuJia ¥ MpaBUIbHBIN TeTpadap; KyO

50

[IpeacraBienue 0 mpaBUIbLHBIX
MHOTOIPAaHHUKAX: OKTa’dAp, A0JEKadIp U
HUKOCadIP.

19.03.2024

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, IIPSIMOH, TUNIOCKOCTH.
DeMEHTbl CUMMETPUH B UpaMuax,
napajuiejaenunenax, NpaBUiIbHbIX
MHOI'OIPaHHHUKAX

22.03.2024

52

Briuncnenune 31eMeHTOB MHOTI'OIr'paHHUKOB!:
pé6pa, TuaroHanu, yribl

02.04.2024

53

[Tnomanps 60KOBOM MOBEPXHOCTHU M MOJIHON
MOBEPXHOCTU MPSIMON IPU3MBI, TUIOIIAb
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU NPSIMON TIPU3MBI

05.04.2024

54

[Tnomaas 60KOBOM MOBEPXHOCTH U
MTOBEPXHOCTH MPaBUIILHOM MHUPAMMU/IBI,
Teopema o TUIoMAau OOKOBOM
MOBEPXHOCTH YCEYEHHOU MUPAMUIBI

09.04.2024

55

KonTponbhas pabota no teme
"MHororpaHHuku"

12.04.2024

56

[Moustue 00 00BEME

16.04.2024

57

O0BEM TUpaMHUTBI

19.04.2024

58

O0BEM TUpaMHUTBI

23.04.2024




59

O0BEM TUpamMu bl

26.04.2024
60 O06bé
PEM TTHPAMILIA 30.04.2024
61 O06bé
PN TIPHEMEL 03.05.2024
62 O06Bé
PEM TTPHEMET 07.05.2024
63 O06Bé
BEM MPU3MBI 10.05.2024
64 Kontposnbnas pabota mo teme "O0bEMBI
MHOTOI'PaHHUKOB" 14.05.2024
[ToBTOpenue, 0600IIEHNE CUCTEMATU3AIIHS
65 i. 11 7
3Hanuil. [loctpoeHne ceueHmii B 17.05.2024
MHOTOTPaHHHUKE
[ToBTOpeHue, 0600IIEHNE CUCTEMATU3AIIHS
3HaHUH. BpIYKCIIEHHE PACCTOSIHUI: MEXKIY
66 i
JIBYMsI TOYKaMH, OT TOYKH JIO TIPSIMOH, OT 91.05.2024
TOYKH JI0 THIOCKOCTH, MEXITY
CKPEIIUBAIOIIUMUCS TTPSIMBIMU
67 15 0
TOTOBAasi KOHTPOJIbHAs paboTa 24.05.2024
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHS
3HaHWI. Berancnenue yrios: Mexny
68
CKPEIIUBAOIIAMHUCS TTPSIMBIMHU, MEKTY 28.05.2024

IPSIMOM U TJIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJI0B MEX]Y TUIOCKOCTSMH




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: meHTp, paanyc, uameTp;
IIOMIA/Ib IOBEPXHOCTH Chephl

BzaumMHoe pacrionoxenue cdepsl 1
IUIOCKOCTH; KacaTelbHask INOCKOCTb K
cdepe; momans cheps

N3o0paxkenue cdepsl, mapa Ha
mwiockoctu. CedeHus miapa

[{unmmHapudeckas MOBEPXHOCTb,
o0pa3ymolne UIHHIPHIECKOM
MOBEPXHOCTH, OCh IIWJIHHIPUICCKOMH
MMOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yoIas 1 och;
[UIOIAas OOKOBOM U MOJIHOM
IMOBEPXHOCTH

N300paxkeHne NUIMHAPA HA TIIOCKOCTH.
PazsépTka unnunapa. Ceuenus

HUIMHIPA (TI0CKOCTHIO, MapaieTbHON
WJIH TIEPIICHAUKYISIPHOM OCH IHIIMHIpPA)

Konnueckas moBepxXHOCTb, 00pa3ylomiue
KOHUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON IOBEPXHOCTH




KOHYCZ OCHOBAHHME U BEPIIMHA,

8 oOpa3syromas 1 0Ch; TJI0MAIs OOKOBOM 1
MIOJIHOM MOBEPXHOCTH
VY ceuéHHbI KOHYC: 00pasyromue u

9 BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTh
N300pakeHne KOHyca Ha TIOCKOCTH.
PasBépTka konyca. CeueHust KOHyca

10 (TUTOCKOCTBIO, MapaJlICIIbHON
OCHOBAHHUIO, U IIOCKOCTBIO, TPOXOISIICH
4yepes BEePIIUHY)

1 KoMOuHamwmst Ten BpalieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsl; chepa, BIUCaHHAS B
MHOTOTPaHHUK WJIN B TEJIO BPALICHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BEM UIMHIIpa, KOHYCa

15 O06BEM mapa u riomazb chepst
[TogoOHbIE TEeNa B MPOCTPAHCTBE.

16 COOTHOINICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

17 KonTponbnas padora no temam "Tena
BpaieHus" u "O6beMsl Ten"

18 BekTop Ha MI0CKOCTH U B POCTPAHCTBE

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB




20

VMHOXEHIE BCKTOpPA Ha YHCJIO0

21

Pasnosxenune BekTopa 11o TpéM
HEKOMIUIaHApHBIM BeKkTopam. [IpaBuio
napajuiesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JEUCTBUH C
BEKTOPaMH

23

[IpsimoyronbHas cucrema KOOpAUHAT B
npoctpancTse. KoopanHatel BEKTOpa.
[Ipocreiimne 3axa4n B KOOpAMHATAX

24

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Brruncienue YTJIOB MEXKAY IMPAMBIMU U
IIIIOCKOCTAMU

26

KoopanHaTHO-BEKTOPHBIN METOT ITPU
pELICHUU TEOMETPUYECKUX 3a1a4

27

Kontponbhas pabota o teme "BekTopsl
1 KOOPAMHATHI B IPOCTpaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
cucreMaTu3anus 3Hanuil. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
TJIAHUMETPUHU

29

[ToBTOpeHue, 0600IIEeHNE U
cucreMaTu3anus 3HaHuil. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
IIJITAHUMETPUU

30

[ToBTOpeHmE, 0600IIEHNE U
cUcTeMaTH3allis 3HaHUM. 3agauu




IIAaHUMETPHUHN U METOABI UX PCIICHUA

[ToBTOpeHUE, 0600IICHNE 1

31 CUCTeMaTH3aIusl 3HAaHWIA. 3a1a4n 1
IUTAHUMETPUH U METOJIbI UX PCIICHHS
[ToBTOpeHUE, 0600IICHNE 1

39 cucremarusanus 3HaHuiH. OCHOBHBIE 1
¢burypsl, GpakThl, TEOPEMBI Kypca
CTCPEOMETPUU

33 HroroBast KOHTpOJIbHASA paboTa 1

34 [ToBTOpEHME, 0000IIEHNE U 1
cUCTEeMaTH3aIlus 3HAHUH

OBUIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremarnka: airedpa u Hadajga MaTeMaTHYECKOTO aHaJIn3a, TEOMETPHSL.
I'eometpus, 10-11 xkmaccel/ Atanacsa JI.C., byry3os B.®., Kanomiies C.b. u

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
1. Nuenckas M.A. I'eometpusi. Kontponbsubie pabotsl. 10-11 kiacce: yueo.
nocoOue A1 0011e00pa3oBaT. opranu3aiuii: 6a3oBblii ypoBeHb / M.A. NueHckast.

- M. : IIpocBemenue. 2019

2. Nuenckas M.A. I'eometpus. CamocrosTenbHbie padoThl. 10 kimacc: yueo.
nocoOue A1 00111e00pa3oBaT. opranuszaiuii: 6a3oBelil ypoBeHb / M.A. Nuenckas.

- M. : IIpocBenienue. 2018

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

1. OTKpBITHIH OaHK 3aaHui M0 MaTeMaTrke WWW.fipi.ru

2. ®enepalibHbINA LEHTP TECTUPOBAHUS WWW.rustest.ru

3. Pemry EI'D https://ege.sdamgia.ru/
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