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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOoro kypca «l'eomerpus» 0a30BOro ypoBHS s
oOyuaromuxcst 10 —11 kmaccoB pa3zpaborana Ha ocHOBe DenepaibHOro
roCyJapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CpeAHEro ooIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHUH, TMPEABIBIIEMBIX K
MaTEeMaTUYECKOMY OOpa3OBaHUIO, M TPAAMIMA POCCUUCKOrO 00pa3oBaHUS.
Peanuzanumst mporpaMMbl 00ecrieyuBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIIETEHITUSIMU,
COCTaBIITFOIIIMMH OCHOBY JIJIS CaMOPa3BHUTHS ¥ HEMPEPHIBHOTO 0OO0pa30oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOT'O Pa3BUTHSA
JUYHOCTU O0YYArOIINXCH.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe ydeOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEIHEro OOIIEro
oOpa3oBaHusi OOYCIIOBJIEHA MPAKTUYECKOW 3HAUYUMOCTBIO METAlpeIMETHBIX U
MPEAMETHBIX PE3YJbTaTOB OOYYCHHS TEOMETPUM B HAMPABICHUU JIMIHOCTHOTO
pa3BuTus oOydaroniuxcsi, (opMupoBaHUS (PYHKIMOHAIBHOM MAaTeMaTUYECKOU
I'PaMOTHOCTH, U3YYCHUS IPYTrUX YYCOHBIX TUCIUIUIMH. Pa3BuTHEe y 00ydJarommxcs
NPABWIbHBIX TPEICTABICHUNA O CYIIHOCTH M TPOUCXOKIECHUU T'€OMETPUUYECKUX
aOCTpaKIii, COOTHONIICHUH PEATbHOTO0 M HWICATHHOT0, XapaKTepe OTPaKEHUS
MaTeMAaTUYECKOW HAYKOH SIBJIEHUH U MPOLECCOB PEATBHOT O MUPA, MECTE T€OMETPUH
B CUCTEME HayK U POJIM MAaTEMaTUUECKOTO MOJICITMPOBAHUS B HAYYHOM MMO3HAHUU U
B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUaIIUXcs, a
TaK)K€ KAa4eCTB MBIIUICHUS, HEOOXOJUMBIX [JIsi aJanTalldid B COBPEMEHHOM
oOuiecTBe.

I'eometpus sBisieTcs oMHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETrO
oOmiero oOpa3oBaHMs, TaK Kak oOOeCleYyMBaeT BO3MOXHOCTh M3yUEHHUS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOW HAINPaBICHHOCTH, TaK M TYMaHUTApHOM.

Jloruueckoe MbIIUICHUE, (DOPMUPYEMOE TMPU HU3YYCHUH OO0YyUYarOIIUMUCS
MOHSITHHHBIX OCHOB T'€OMETPHH U MIOCTPOCHHUH IIETIOYKH JJIOTUYECKUX YTBEPKICHUN
B XOJI€ pEHICHUS TeOMETPUYECKUX 3a7ad, YMEHHE BBIJBUTaTh U ONpPOBEpraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MPU PENIEHUWH 337a4 E€CTECTBEHHO-
Hay4YHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (PU3HKHU.

YMeHne OpueHTUPOBATHCS B MIPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX 00JIACTSX JESATENIbHOCTU dYenoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIMaIbHOro ObITHA, (opMma
OTPaXEHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCIEUTHOTO TO3HAHUS U aKTUBHOTO
npeodpa3oBaHusi  ACHUCTBUTENBbHOCTU. OmnepupoBaHHEe  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEIUHSIET pa3HbIe BUIbI yU€OHOU U TPYAOBOU JIEATEIBHOCTH, SIBIISETCS



OJHUM U3 MPO(ECCHOHATHPHO BAaXKHBIX KAauyecTB, IMOATOMY aKTyajbHa 3ajaya
dopmupoBaHusi 'y  OOydYalOIIMXCS  MPOCTPAHCTBEHHOT'O  MBILIUICHHUA  KaK
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTrOTOBKE K MPAKTUUECKOH JEATEIbHOCTH 110 MHOTUM HalPaBJICHUSIM.

Ilenb ocBoeHMs mporpaMMmbl yueOHOro kypca «l'eomerpusi» Ha 06a30BOM
YpOBHE 00ydeHHs — 00IeoOpa3oBaTelbHOE W OOLIEKYJIbTYpPHOE pPa3BUTHE
oOy4aromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHUS U UCTIOJIb30BaHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAaHUW U  JEUCTBUH, CHEUM(PUUHBIX
r€OMETPUH, BO3MOXKHOCTM  YCHEIIHOTO NPOAODKEHHS  O0pa3oBaHUA IO
CHEIHATBHOCTSAM, HE CBSI3aHHBIM C MPHUKJIAIHBIM UCIIOJIb30BAHUEM I'€OMETPUH.

[Iporpamma 1o reomeTrpuud Ha 0a30BOM YPOBHE IMpeAHA3HAyY€Ha s
o0yJaroumxcs CpeaHel IIKOJIbI, HE UCIBITHIBABIINX 3HAUUTENIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOTO 0011iero oopasoBanus. Takum oOpa3om, oOydarouiyecs: Ha
0a30BOM ypOBHE JOJIKHBI OCBOUTH OOIIME MaTEMaTHUECKUE YMEHMUSI, CBA3aHHbIE CO
CHenU(PUKON TeOMETPUU U HEOOXOTUMBIC ISl )KU3HH B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0ro, oHM KMEIOT BO3MOXHOCTh U3YUYUTh F'€OMETPUIO Ooee riay0oKo, eciu
B JAJbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B T'€OMETPUUECKHUX 3HAHUAX B
npodeccuoHaIbHOMN NeATeTbHOCTH.

JlocTiKeHrne UeauM OCBOEHMSI MpPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX  3adady. [IpHOpHTETHBRIMH 3aJadyaMH  OCBOCHHSA  Kypca
«["'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kitaccax siBIstOTCS:

e (opMUpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTh MHUPOBOIl

KYJIBTYpPbI H OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIUM MHPOM;

o (opMHpOBaHME MIPECTABICHUS O MHOTOIPAaHHUKAX M TEJIaX BPaIlCHUS KaK
0 BaXHEHIINX MaTeMaTHYECKMX MOJENSX, MO3BOJSIOIIMX OIUCHIBaTh U
U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIEro MUPA;

o (opMUpOBaHME YMEHHS pACIO3HABATh Ha 4YepTeXkaxX, MOAEIAX H B
pearbHOM MHpE MHOTOTPAHHUKH | TeJTa BPAICHHUS,

e OBJIAJICHUE METOJAaMH PELICHUS 337ad Ha MOCTPOEHUsS] Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opMHUpPOBaHME YMEHHUS OMNEPUPOBATH OCHOBHBIMU TOHSATHSMHU O
MHOTOTPaHHHMKaX U TellaX BPAICHHUs] K UX OCHOBHBIMHU CBOWCTBAMH;

e OBJIQJICHUE  QJITOPUTMAMM  PEUICHUs  OCHOBHBIX  THUIOB  3ajady;
¢opMupoBaHHE YMEHHS NPOBOAWTH  HECIOXHBIE  JIOKA3aTeJIbHbIC
paccyKIeHusi B XOAE PEUICHUS CTEPEOMETPUYECKMX 3aJad M 3adad C
MPaKTHYECKUM COJIEP’KaHUEM;

e DPAa3BUTHUE UHTEIJIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
NI03HABAaTEbHOM aKTMBHOCTH, UCCIIEI0BATEIbCKUX YMEHUN, KPUTUUYHOCTH
MBILUICHNUS;



e (opmupoBaHue GyHKIIMOHATLHOW I'PAaMOTHOCTH, PEIEBAHTHON T'€OMETPUU:
YMEHHE PAaclO3HaBATh MPOSBIECHUS T€OMETPUUECKUX MOHATHM, OOBEKTOB U
3aKOHOMEPHOCTEW B PEaJbHBIX >KU3HEHHBIX CUTYAIlUSX U NPU U3YUYCHUU
OpYruX  y4eOHBIX  IPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMYIHpPOBaTh UX Ha S3bIKE T€OMETPUM U CO3/1aBaTh
reOMETPUYECKHE MOJEIH, TNPUMEHSITh OCBOCHHBIM TI'€OMETPHUYECKHIA
ammapaT = AN pelieHUs  NPAaKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATH MOJIYUCHHBIC PE3YIbTATHI.

OTnUYUTENBEHON OCOOEHHOCTHIO MPOrpaMMBbl SIBJISIETCS BKJIIOYEHHE B KypC
CTEpEOMETPHUH B Hayalle €ro U3yyeHus 3ajad, periaeMbiX Ha YPOBHE HHTYUTHUBHOTO
MO3HAHMs, W OMpenelIEHHBIM 00pa30oM OpraHM30BaHHAs padOTa HAJA HUMH, UYTO
CIIOCOOCTBYIOT ~Pa3BUTHUIO JIOTMUECKOIO W IPOCTPAHCTBEHHOIO MBILUICHUS,
CTUMYJIHMPYET NMPOTEKAHUE NHTYUTUBHBIX MTPOLIECCOB, MOTUBUPYET K JAaJbHEHIIEMY
U3YUEHUIO MTpeIMETA.

[Ipenmourenue oTHAETCA HATISIIHO-KOHCTPYKTUBHOMY METOIY OOY4YEHHs, TO
€CTh TEOPETUUYECKNE 3HAHUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
NPaKTUYECKON J1eATeNbHOCTU. Pa3BuUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
y4aluxcs B Kypce CTepeoMeTprur POBOIUTCS 3a CUET peIlieHus 3a7ad Ha CO3/1aHne
IPOCTPAHCTBEHHBIX 00pa3oB W 3aJad Ha ONEPUPOBAHHE NPOCTPAHCTBEHHBIMU
oOpazamu. Co3naHue oOpaza TPOBOAMUTCS C OMOPOM HaA HArIsSJHOCTh, a
OlepUpOBaHUE 00pPa30M — B YCIOBHSIX OTBJICUYEHUS OT HAIJIJHOCTHU, MBICIEHHOIO
U3MEHEHUS €ro UCXOJIHOTO COAEePKaHUSL.

OcHOBHBIE copeprKaTenbHble TUHUK Kypca «l'eomerpun» B 10-11 kiraccax:
«MHororpanHuKn», «[IpsiMbIe U MIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus»,
«BekTopsl U KOOpIMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTMUECKUX YMEHUN
pacrpezensercss He TOJIbKO M0 CoiepKaTeIbHbIM JIMHUAM, HO U IO TofaM 00y4eHus
Ha YPOBHE Cpe/lHEro o0ero oopa3oBaHus.

Conepxanne o0Opa3oBaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM
OCBOEHHUsI paboueil mporpaMmsbl, paclpenenéHHbIM 10 TrojamM oOydeHus,
CTPYKTYpUPOBAaHO TakuM oOOpa3oM, 4YTOOBI OBJIAJEHUE TE€OMETPUUECKUMU
MOHATHUAMU U HABBIKAMU OCYIIECTBIISJIOCH MOCIEA0BATEIBHO U MOCTYNATENbHO, C
COOJTFIOICHHEM TPUHITUTIA TPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIOUAIHCH B
OOIIYI0 CHUCTEMY T€OMETPHYECKUX MPEICTABICHUN OOYyUYaIOUIUXCS, PACIIUpSS U
yray0ssis e€, o0pa3yst IpOYHbIe MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reomerpun orBoauTcs 2 yaca B HeAento B 10 kimacce u 2 yaca B
Hezaemo B 11 kmacce, Bcero 3a niBa roja o0y4deHus - 136 y4eOHbIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsAMbIe ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE ~ TOHATHS ~ cTepeoMeTpur. Touka, mpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCHOMATHYECKOM IOCTPOCHHHU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3aumMHOe pacnonoxxeHue NpsIMBIX B IIPOCTPAHCTBE: IMEPECEKAroIIuecs,
napajuiebHble W CKpEIuBarommuecs mnpsMele. [lapamiensHOCTh NPSMBIX H
IUDJIOCKOCTEW B NPOCTPAHCTBE: MAapAJUICIbHBIE MPAMBIE B  IIPOCTPAHCTBE;
MApAJUIENBHOCTh TPEX MPSIMBIX; MAPAUIEIBHOCTh NMPSIMOU U TUIOCKOCTH. YTIIBI C
COHANPaBJICHHBIMU CTOPOHAMHM; Yroid MEXKAYy HpsMBIMA B IPOCTPAHCTBE.
[TapayueTbHOCTB IIIOCKOCTEN: TapaJuIeIbHbIE INIOCKOCTH; CBOMCTBA MapajlIeIbHbIX
miockoctelt. [Ipocreiinme mpocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPAdIP,
Ky0, mapasuieNienuIe l; MOCTPOEHUE CEUEHUI.

[TepnieHAUKYIAPHOCTD NPSIMOM U IUIOCKOCTHU: NEPIECHAUKYIISPHBIEC NPSIMBIE B
MIPOCTPAHCTBE, MPSAMBIE MApPaUIEIbHBIE W IEPIHEHAUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH MPSIMOM M IUIOCKOCTH, Teopema O MpsSMOU
NEPIEHAUKYJIAPHON IIIIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOH U
IUIOCKOCTBIO;  JABYIPAHHBIM  Yroji, JIMHEWHBIM yroia JBYIPAaHHOIO  yIJia.
[lepieHaUKYJISp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT IPSAMOH 10 IJIOCKOCTH, MPOEKIIHS PUTYphI HA TUIOCKOCTh. [leprnenanKynspHoCTh
IJIOCKOCTEN: NMPU3HAK NEPHEHAUKYIIPHOCTH IABYX IUIOCKOCTEN. Teopema o TpéEx
NEPIEHANKYJIIAPAX.

MHororpaHHuK#u

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOorpaHHuka. [Ipusma: n-yronsHas
npu3Ma; 'paHd U OCHOBAHUS MPHU3MBIL; MPsAMasi U HAKIOHHAs MPU3MbI; OOKOBAsI U
IIOJTHAS IIOBEPXHOCTh IIPU3MBL. [Tapaiutenenunen, MIPSIMOYT OJIbHBIN
napajyieJienune]; U ero cpoucrsa. Ilupamupa: n-yroiapHas nupamMuja, TPaHUd U
OCHOBAaHME MUPAMHM/JIbl; OOKOBAs M MOJIHASI IOBEPXHOCTh MUPAMHU/Ibl; TPaBUIIbHAS U
yceu€HHasd MNHpaMHAa. OJIEMEHTBl MpuU3Mbl M nHpaMmuabl. [IpaBuUIIbHBIE
MHOT'OTPAHHUKU: MOHATHE MPABUJIBHOI'O MHOI'OTPAHHHUKA; NPAaBUJIbHAS IpU3Ma U
IIpaBWIbHAsL IHUpPaMHUIA; NpPaBWIbHAs TPEYrojbHAs MNUPaMUIa W IPABUIIBHBIN
TeTpa’ap; KyO. IlpeacraBieHue O TMpaBWIBHBIX MHOTOIPAHHUKAX: OKTadIp,
nonexka’ap u uxkocasap. CeueHns Npu3Mbl U TUPAMHUJIBI.

CummMmeTrpusi B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOIi,
IJIOCKOCTH. DJIEMEHThI CHMMETPHUH B TUpaMHUJIax, MapajjieienuIeaax, NpaBUiIbHbIX
MHOTI'OTPaHHHKAX.



Bbrunciaenue 3€eMEHTOB MHOTOTPaHHHMKOB: pEéOpa, auaroHajid, YTJblL
[Inomanes OOKOBOW MMOBEPXHOCTH W IIOJIHOM MOBEPXHOCTH HPSIMOM IPU3MBI,
IJIOLIab OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTHU NMPAMOM npu3Msl. [nomans
OOKOBOIl TOBEPXHOCTH M IIOBEPXHOCTH NPAaBUIBHOM NHpaMuabl, Teopema o
wiomaay yceu€HHou nupaMusl. [lonstue 00 0obéme. OOBEM nupamuibl, MPU3MBIL.

[TonoOuble Tena B mpocTpaHcTBE. (COOTHONIIEHUS MEXIY IUIOLIAISIMHU
MOBEPXHOCTEHN, 00BEMAMU MOTOOHBIX TEN.

11 KJIACC

Tesia Bpamenus

Hununnpuyeckas MMOBEPXHOCTb, oOpazymoriue UTUHIPUIECKON
NOBEPXHOCTH, OCh UWJIWHIPUYECKOW IOBEPXHOCTU. LlMmuHOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, O0Opa3yiomas M OCh; IUIONIAJAh OOKOBOM M TIOJHOM
MMOBEPXHOCTH.

Konnueckas moBepXxHOCTh, 00pa3yroline KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepXHOCTU. KOHYC: OCHOBaHME U BepIlIMHA, 00pa3yromias
Y OCh; TUTOIIAIb OOKOBOH 1 IMMOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromime
Y BBICOTA; OCHOBaHMS M1 OOKOBasi IOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, AUAMETp; IUIOMIAIb MOBEPXHOCTU C(EpHI.
B3auMmHoe pacnionoxenue chepsl U MIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
TI0A b Cepshl.

N300paxkeHue Teln BpallleHHs Ha TI0CKOCTU. Pa3BépTka MuIMHApa U KOHYcCa.

KoMOuHanuu ten BpaleHus 1 MHOTOrPaHHUKOB. MHOIOrpaHHUK, ONKMCAHHbBIN
okoJ1o cdepsl; chepa, BlIMCaHHAS] B MHOTOTPAHHUK, WJTM TEJIO BPAIICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00bEME
MPSMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. O0bEM 1munmHapa,
KoHyca. O0BbEM 11apa U MIomaab chepsol.

[Togo6ubie Tenma B mnpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAASMU
MOBEPXHOCTEH, 00bEMaMU OJIOOHBIX TEJL.

Ceuenus muinHapa (mapaJuieaIbHO U NEPIEHANKYISIPHO OCH), CEUCHUSI KOHYca
(mapasnaenbHOe OCHOBAHUIO U TIPOXOASIIEe Yepe3 BEPIINHY), CEUEHUS 11apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha minockocty U B mpocTpaHcTBe. Cl0KEHNE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBSA3AaHHBIX — C
IIPUMEHEHUEM IIpaBWI JCHUCTBUM € BekTopamu. IlpsmoyronpHas cucrema
KoopauHaT B TmpocTpaHcTBe. Koopaumnatsel Bektopa. IIpocreiimne 3amaun B
KOOpAMHAaTaxX. YToll MexIy BekTopamu. CKalspHOE TNPOU3BEICHHUE BEKTOPOB.



Brruncnenue yriioB Mex1y NpsIMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I IPH PEIIEHUHA T€OMETPUUYECKHUX 3a7a4.



INNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHMUS MPOTpaMMbl y4eOHOTO MpeaMera
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKOM MO3UIIMHU 00YUaIOIIEerocs Kak aKTUBHOTO
U OTBETCTBEHHOTO WJIEHA POCCHUHCKOro OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHHPOBAHUSA PA3TUYHBIX CTPYKTYp, SBICHUH,
MpOLIeyp TPaXTaHCKOTO obmecTBa (BBIOOPHI, OMPOCHI W TIp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GYHKIMSIMUA U HA3HAYCHHUEM.

IIaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMHPOBAHHOCTBIO POCCUICKOM TPaXTaHCKON MICHTHYHOCTH, YBAKCHUS K
MPOIIJIOMY U HACTOSIIIEMY POCCHUICKON MaTEMaTUKH, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUSM POCCUMCKUX MaTEMaTUKOB M POCCUMCKON MaTEMaTUYECKOM IIKOJbI,
K HCIIOJIb30BAaHUIO 3THUX JOCTKEHUN B JPYIMX HayKax, TEXHOJIOTHUSX, cdepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEM pPOCCHIICKOTO Hapoa;
c(OpMHUPOBAHHOCTBIO ~ HPAaBCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUI HAYKH U JEATEIbHOCTHIO
Y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/ia B MOCTPOCHHUE YCTOMYMBOTO OYTYIIETO.

JcTeTHYeCKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYas 3CTETUKY MaTEMaTUYECKHX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHU, PACCYKIEHUN; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM aCTeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

DusnyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHSI TPUMEHSATH MaTeMaTUYEeCKUE 3HAHUS B
MHTEpecax 3JJ0pOBOro U 6€30nacHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBbIO (3J0pOBOE MUTAHUE, COAUTAHCUPOBAHHBIN PEKUM 3aHIATHI U
OTJIbIXa, peryisipHas pU3nyeckasi aKTUBHOCTD); (PU3MUECKOr0 COBEPILIEHCTBOBAHUS,
IIPU 3aHATUSX CIIOPTUBHO-030POBUTENBHON JEATETHHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJY, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paziuuHbiM  cepam  TPOPECCUOHAIBHOW  JIESITEIbHOCTH,  CBSI3aHHBIM €
MaTEeMaTUKOW M €€ TPWIOKEHUSIMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymielt mpodeccud W pealM30BBIBATh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MAaTeMaTUYECKOMY OOpa30BaHUIO U



caM000pa30BaHUI0 HAa TPOTSHKEHUU BCEHW >KM3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MATEMaTUYECKOW HAMPABICHHOCTH.

JIKOJIOTMYECKOe BOCIIMTAHNE:

c(OpMHUPOBAHHOCTBIO HKOJIOTHYECKON KYyJIbTYpbl, MOHUMAHHEM BIIUSHHUS
COLIMAJIbHO-DKOHOMHYECKUX TPOIECCOB Ha COCTOSHUE MPUPOHON U COLMATIbHOMN
Cpelbl, OCO3HaHHEeM TJ00adbHOTO  XapakTepa HSKOJOTHYECKUX Mpodiem;
OpUEHTallMel Ha MPUMEHEHUE MAaTeMAaTHYEeCKUX 3HAHUM IS pEIlleHHs 3ajlad B
00J1aCTH OKPY>KaroIel Cpe/Ibl, TUNTAHUPOBAHHUS TTOCTYIIKOB U OLIEHKU UX BO3MOXKHBIX
MOCIIEICTBUMN ISl OKPY>KAIOIIEH CpeIbl.

IleHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAayKM W  OOIIECTBEHHOM  MpakTUKH, [OHUMaHUEM
MaTEMaTUYECKON HayKh Kak cdepbl UYeIOBEUYECKOW AEsITENIbHOCTH, JTaroB €€
pPa3BUTHS M 3HAYUMOCTH [UJISi PA3BUTHs I[MBWIM3AIMW; OBJIAJACHUEM S3BIKOM
MaTeMaTUKM U MAaTeMaTUYeCKOM KYJIbTYpOW KakK CpEACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOEKTHYI0 W MCCIEA0BATEIbCKYIO JAESATEIbHOCTh
UHAUBUIYaJIbHO U B TPYIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ybTaThl OCBOCHHS MPOTPaMMbI Y4eOHOTO MpeaMera
«MatemaTHKa XapaKTepPU3yIOTCS OBJIAJICHHEM YHHUBEPCATbHBIMU
NO3HABAMENbHOIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OelicmeUusMuU, YHUBEPCAbHbIMU Pe2yTIIMUBHBIMU OCCMBUAMU.

1)  Vuusepcanvnuvie  nosmaeamenwvmvie  Oeiicmeus,  obecneyusaOm
Gopmuposanue 06a308bIX KOCHUMUBHLIX NPOYECCO8 00YUaArOWUXcst (0C8oeHUe
Memo008  NO3HAHUA ~ OKpYXCamowe2o  Mupa;,  npuMeHeHue  J1o2U4ecKux,
uccnedoeamenbCcKux onepayuil, ymeHul pabomams ¢ ungopmayueii).

ba3zoBble J1ornyeckue AefcTBus:

e BBISBIIATHh U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKKA MATEMaTUYECKUX
O00BEKTOB, TMOHSATHUN, OTHOIICHWNA MEXIY MOHATHIMU; (HOPMYIUPOBATH
OTIpe/IeNICHNs] ~ TOHSATWN;  yCTAaHABIMBATH  CYIIECTBEHHBIM  MPHU3HAK
KJIacCU(PHUKAIMU, OCHOBAaHUS /Jisi OOOOIICHHWS W CpaBHEHUS, KPUTEPHH
TIPOBOIMMOTO aHAJTN3a;

e BOCIpPUHUMATh, (opMynupoBaTh W NPeoOPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIWHWYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHEIE;

e BBIBIATH  MaTEeMAaTHUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunsi B (akTax, JAHHBIX, HAOIIOJACHUSIX U YTBEPKIACHUSIX;
npenaraTh KPUTEPUH JIJIS BBISIBJICHHS 3aKOHOMEPHOCTEH M TPOTUBOPEUHIA,



e Jl€NaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX M
VHIAYKTHBHBIX YMO3AaKIOUYECHUHN, YMO3AKIFOUEHUH 110 aHAJIOTHH;

e TMPOBOJHUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJEHUN (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJIUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKIEHUS U BBIBOJBL;

e BbIOMpaTH CHOCOO pemieHust yd4eOHOM 3aJayu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOUpaTh Haubonee MNOAXOAAMMI ¢ y4E€TOM
CaMOCTOATENILHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabcKme 1eiicTBUS:

e HCIIOJIB30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (UKCHPYIOUIME TMPOTHUBOPEUYUE, MpOoOIeMy,
yCTaHABJIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3ULUIO, MHEHHUE;

e IPOBOJUTH CaMOCTOATEIIbHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
00BbEKTa, SIBJICHHS, TIPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMH, IPOLIECCaMU;

e CAMOCTOSITEIBHO (POPMYIUPOBATH 00OOIIEHUSI U BBIBOJIBI IO PE3yJibTaTam
NPOBENEHHOIO HAOJIOJEHUS, HUCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE IPOLIECCA, A TAKXKE BBIIBUTATh
NPEATNOIO0XKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmaumeii:

e BBUBIATH JeUIMUTH HH(POPMAIINH, TaHHBIX, HEOOXOAUMBIX JJII OTBETA Ha
BOIIPOC U ISl pELICHMS 3aa4H;

e BbIOMpaTh UWHPOPMAIMIO W3  HUCTOYHHKOB  PA3JIUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATH U MHTEPIPETHUPOBATH MH(POpMALIKIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYypHUpOBaTh MH(OpPMALIMIO, IPEACTABIATh €€ B PA3IMUHBIX (opMax,
WLTIOCTPUPOBATh TpaduuecKy;

e OIICHUBATH HaAEKHOCTh uH(popMaLK no CaMOCTOSTENIbHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHaueepcanvnuvle KOMMyHUKamug@Hwvle Oelicméus,  0becneuusaom

copmMuUpo8aHHOCmb COYUATLHBIX HABLIKOE 00YYAIOUUXCA.

Oo0wenue:

e BOCIPUHUMATH U (GOPMYIHPOBATH CYKJCHUS B COOTBETCTBUU C YCIOBHUIMU
U LIETIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS



B YCTHBIX U IMMCBMEHHBIX TEKCTaX, [aBaTh MOSCHEHUS MO XOAY PELICHUs
3a/1a4i, KOMMEHTHUPOBATD IOJy4YEHHBIN PE3yJIbTAaT;

B XOJI€ OOCYKIEHMs 3a7aBaTh BOIIPOCHI I10 CYILECTBY O0CYKIAEMON TEMBI,
npoOJIeMBl, pelIaeMoi 3a/1a4uk, BbICKA3bIBaTh UJI€U, HAIIEJIEHHbIE HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIECHHMS C CYXACHUAMU JPYIHX
YYaCTHHKOB JHAJIOra, OOHapy»XWBaTh PA3JIMYME U CXOJCTBO IMO3ULIUN; B
KOPpPEKTHOU popme (HopMyIupOBaATH pa3HOIIACHS, CBOM BO3PAKEHHUS;
IPEACTABIATh  pE3yJabTaTbl  pPEIIECHUsS  3a7a4d,  OKCIEPUMEHTAa,
UCCIIEJIOBAHMUS, IPOEKTA; CAMOCTOSITENILHO BEIOUPATh (pOpMAT BBICTYIUICHUS
C y4€TOM 3a]a4 MPE3EHTALMHN U OCOOCHHOCTEN ayIUTOPHH.

CorpyanuyecTBo:

MIOHMMATh ¥ UCTIOJB30BaTh MPEUMYIIECTBA KOMaHTHOW U MHIUBUIYaTbHOU
paboOTBl TpU pelIeHUH YYeOHBIX 3aJad; NMPUHUMATH IEIb COBMECTHOM
NEeSTeNbHOCTH, IJIAHUPOBATh  OPraHWU3alUI0 COBMECTHOM  paboThI,
pacmpenensTh BUIbI pabOT, JOrOBapUBATHCS, OOCYXKIaTh NpOIEcC |
pe3yabTat paboThl; 00001IaTh MHEHHSI HECKOJBKUX JIFO/ICH;

y4acTBOBATh B IPYNIOBBIX (popmax paboThl (00CYX1€HUs, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBI» W WHBIE); BBIMOJIHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBAThH CBOU JICHCTBUSA C APYTUMH WICHAMH KOMaH/IbI;, OIICHUBATh
KauyeCcTBO CBOErO0 BKJIaJAa B OOMMIA MPOAYKT TIO KPHUTEPHSIM,
c(hOpMYyIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecynamuensie oeticmeus, obecneuusarom ¢oopmuposanue
CMBICTIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranmu3anus:

COCTAaBJISThH IJIaH, AITOPUTM PEUICHUS 3a/lauu, BEIOUPATh CIIOCO0 pelieHus
C YUE€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C Y4ETOM HOBOM
uH(pOopMaIIH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU IO3HABaTEIbHOM pediaekcuu Kak OCO3HaHMS
COBEpPIIAEMBIX JIEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIiecca U pe3yibTara
pelieHns MaTeMaTUYeCKOM 3a1auu;

IIPEABUIETD TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTB IIPY PELICHUH 3a1a49H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JaHHBIX, HAlICHHBIX OIINOOK, BBISBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa ILETd U YCIOBUSAM, OOBICHATH
IIPUYUHBl JTOCTVMIKEHHSI WIM HENOCTHKECHHS DPE3YJIbTATOB JEATEIBbHOCTH,
HaXOJUTh OLIKNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIbTATDBI
10 KUIACC

OnepupoBath MOHATUAMHU: TOUKA, MIPsIMas, INIOCKOCTb.

[IpuMeHATh aKCHMOMBI CTEPEOMETPUU U CIEICTBUS W3 HHUX IPU PELICHUU
r€OMETPUYECKUX 3a/aU.

OnepupoBaTh NOHATHIAMU: MAPALIETBHOCTDh U MEPIEHAUKYISIPHOCTD HIPSAMBIX
U IUIOCKOCTEN.

KnaccupumpoBaTb B3aUMHOE paCIOIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MNOHATHAMM: JBYTPaHHBIM Yroj, I'paHd JBYTPAHHOIO YIJa,
pedpo ABYrpaHHOro yria; JUHEHHBIM yrojl JBYIPAHHOIO yIJia; rpajycHas mepa
JBYTPAHHOI'O yIJIA.

OnepupoBaTh MNOHATHUSAMU: MHOTOTPAaHHHMK, BBINYKJIBIH U HEBBITYKJIbIH
MHOT'OI'PaHHHMK, 3JIEMEHTBl MHOTOT'PaHHUKA, IPABUJIbHBI MHOTOT'PAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHAbl MHOTOIPAaHHHMKOB (IIMpaMUJa; NpHU3Ma,
IOpSMOYTOJIbHBIN Mapaienenumnes, Kyo).

KnaccupumpoBaTh ~ MHOrOrpaHHMKH,  BbIOMpasl ~ OCHOBaHUS  JUIs
KJacCU(pUKAUU (BBIMYKJIblE W HEBBIMYKIble MHOTOIPAHHUKU; TMpPaBUIbHbBIC
MHOTOI'PaHHMKH; TIPSIMbIE U HAKJIIOHHBIE PU3MBI, apajuieIeIuIeabl).

OnepupoBaTh NOHATUIMU: CEKYIIasi INIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBSCHATH MPUHLIUIIBI IOCTPOEHUS CEYEHUH, UCIIONIb3YSl METO/]] CJIEOB.

Ctpoutrh ce€YeHUsT MHOTOIPAaHHMKOB METOJOM  CII€[OB, BBIIOJHATh
(BBIHOCHBIE) IUIOCKHME YEPTEKH M3 PUCYHKOB MIPOCTHIX OO0BEMHBIX (DUTYp: BUA
CBepXY, COOKY, CHU3Y.

Pemars 3a1aun Ha HAXOXKIAEHHE T€OMETPUUECKUX BEJIIMYUH IO 00pa3lam Wiu
QIrOPUTMaM, TNPUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOAbl NPHU PELICHUH
CTaHAAPTHBIX MaTEMATHYECKUX 337a4 HA BBIYMCIECHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKM JO MNPSIMOA, OT TOYKHM [JO IUIOCKOCTH, MEXKAY
CKPELLMBAIOIIUMUCS TPSIMbBIMHU.

Pemats 3aaun Ha HAXOXKIAEHHE T€OMETPUUYECKUX BEIMYUH MO 00pa3laM Wiu
QIrOpUTMaM, TMPUMEHSSI W3BECTHBIE AHATMTUYECKUE METOJAbl NPHU PELICHUU
CTaHJAAPTHBIX MaTEeMaTMYECKUX 3aJlad Ha  BBIYMCICHHE YIJIOB  MEXIY
CKPELMBAIOIIUMUCS NPSIMBIMH, MEXIYy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYT'PaHHBIX YIJIOB.

Bbrancasate 00bEMBI U IJIOMAAN MTOBEPXHOCTE MHOTOTPAHHHMKOB (IpHU3Ma,
NUPaMKIA) C IPUMEHEHUEM (DOPMYJT; BBIYUCIATH COOTHOUIEHUS MEXKY TIIOIAASIMU
HOBEPXHOCTEHN, 00bEMaMU IOJJOOHBIX MHOTOTPAHHHUKOB.



OnepupoBaTh MOHATHUAMHU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCh H
MJIOCKOCTh CHMMETPHUU; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

N3BnekaTh, npeoOpa3oBbIBATH M UHTEPIPETUPOBATH HHPOpPMAIUIO O
POCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUrypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

[TpumensaTs reomeTpudeckue HakThl IS PEIICHIS CTEPEOMETPUIECKUX 3a/1ad,
MPEINOIararoMXx HECKOJIBKO IArOB PEUICHUs, €CIIH YCIOBUS TPUMEHEHHUS 33/ 1aHbI
B SIBHOU (hopme.

[IpumenaTs nOpocTediire pOorpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPH PEIUIEHUN CTEPEOMETPUUECKHX 3a/1a4.

[IpuBOAMTE NpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE U
KU3HH, pACIIO3HABATH MIPOSIBJIEHNE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MONTYyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH PEATbHBIE
CUTyallud W TMPUMEHATh HW3YUYECHHBIC IOHATUS B IIPOLIECCE IOUCKA PELICHUS
MaTteMaTu4ecku CHOpPMYJIUPOBAHHON MpOOJIEeMbl, MOJEIUPOBATh pPEaAIbHBIC
CUTyallud Ha S3bIKE TE€OMETPUHU, UCCIEI0BATh IIOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TTOHITHI U TEOpeM, anmnapara anreOphl; pemarhb
IIPAKTUYECKUE 3a7]a4H, CBS3aHHbBIEC C HAXOXKICHUEM IT'€OMETPUYECKUX BEITUYMH.

11 KIIACC

OnepupoBaTh TOHATHAMU: [UIWHIPUYECKAs IMOBEPXHOCTh, OOpa3yrolme
WIHHIPUYECKON MOBEPXHOCTH; HMIMH]IP; KOHMUECKasi TOBEPXHOCTH, 00pa3yrolne
KOHUYECKOU MOBEPXHOCTH, KOHYC; ChepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpauieHus (LIUIMHIP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI MOTYYEHHUS TE BpaIlICHHUS.

KrnaccuduimpoBaTs B3auMHOE pacioioKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMeHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CIIOS, BHICOTA MIAPOBOIO CIIOS;
IapOBOU CEKTOP.

Bbranciasate 00bEMBI M IUIOHIAAM  TOBEPXHOCTEH TEN  BpalleHHS,
reOMETPUYECKUX TEJ C TPUMEHEHHEM (POPMYI.

OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BIIUCAHHBIN B C(hepy 1 ONMUCAHHBIHI
okoJ10 cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK UJTU TEJIO BpaIllCHHUS.

BbaucasTe COOTHOUIEHHUS MEXIY IUIOMAASIMHU MOBEPXHOCTEH M 00bEMaMu
MOJI00HBIX TEJL.

N3o00paxaTh u3ydaeMble (QUTYpbl OT PYKH M C TPUMEHEHHEM TMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB IMPOCTHIX 00BbEMHBIX
¢uryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUYCHHUS TEJ BPAIICHHUS.



W3Bnekatb, HHTEpPHPETUPOBATH U MPeoOpa3oBbIBaTh HMH(OPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUrypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKAaX.

OnepupoBath NMOHATUEM BEKTOP B IIPOCTPAHCTBE.

BbINONHATE  JEHUCTBUSA CIIOKEHUS BEKTOPOB, BBIYMTAaHUA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCII0, OOBICHITh, KAKUMH CBOMCTBAMU OHH O0JIa/1af0T.

[IprMeHATh TpaBUIIO TApaJUIEICIIUIIEAA.

OnepupoBaTh NOHATHAMU: JE€KAPTOBBI KOOPAUHATEI B IIPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOJd MEXKIY
BEKTOpaMHU, CKaJIIPHOE IPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIC
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB U NPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOPAMH, CKaJsIpHOEC IMPOU3BEIACHUE, pACKIAAbIBaTh BEKTOP 1O JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTh reomeTpuueckue GakThl AJIs pEHICHUs] CTEPEOMETPUUYECKUX 3a/1ad,
IIPEATIOJIAraoIIX HECKOJIBKO I1aroB PELIECHHUs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbI
B SIBHOU (hopme.

Pemate mpocreimmne reoMeTpuyecKre 3aJadd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemrare 3agaym Ha J10Ka3aTelIbCTBO MAaTEMAaTHMYECKUX OTHOLIGHUM W
HaXO0XKJIEHUE T€OMETPUUYECKUX BEIMYMH MO0 00pa3laM WM aJropuT™Mam, MpUMeEHss
W3BECTHBIE METOBI IIPU PELICHUN CTAaHAAPTHBIX MaTEMAaTUUECKUX 3a1ad.

[IpumenaTs npocrediive IIporpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHMKALIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a1ay.

[IprBOaUTE NpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B NPUPOAE H
YKU3HU, paclO3HaBaTh IPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpumeHATs IMONy4YEeHHbIE 3HAHUSA Ha IPAKTHUKE: AHAJIWU3UPOBATH PEAJIbHBIE
CUTyallud U IPUMEHATb HU3YYEHHBIE IIOHATHS B IIPOLIECCE IIOMCKA pELICHUs
MaTeMaTuyecku CcGOPMYJIUPOBAHHON TMPOOJIEMBbI, MOJEIUPOBaTh peajbHbIC
CUTyallud Ha A3bIKE TIEOMETPUM, UCCIEA0BATH IIOCTPOEHHBIE MOIECIHA C
MCITOJIb30BAaHUEM T'€OMETPUYECKUX MOHITUI U TEOPEM, anmnapara anreOpbl; pemarhb
IIPAKTUYECKUE 3a71a4H, CBA3AHHbBIC C HAXOXKICHUEM I'€OMETPUYECKUX BEITUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KoJsunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTuueckue
n/n NMporpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 BBenenue B crepeoMeTpHio 10
) [Ipsimble ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapayutenbHOCTB NPSMBIX U IUNIOCKOCTEH
3 [lepneHaAuKyISIPHOCTD MPSMBIX U 12
IJIOCKOCTEN
4 VYTIBl MEXAY IPSIMBIMH U IUNIOCKOCTSIMHU 10 1
5 MHororpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHHUKOB 9 1
7 IloBTOpEHME: CEUECHMSI, PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 5 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE

HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m KonTpoabnsie | IlpakTnuyeckue

NPOrpamMmsblI Bcero o0pa3oBaTe/bHbIE

padoThbI padoTbI
pecypchbl

BekTopb! 1 KOOpAUHATEI B IPOCTPAHCTBE 15 2

Tena Bpaienus 17

OO6bEMBI TEN 21 2

[MoBTOpenue, o600MICHNE, 15 1

CUCTEMAaTHU3alMsl 3HAaHUM
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 6 0







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Kosaun4vecTBo yacos JIeKTPOHHbIE
Ne Mara nu@poBbie
Tema ypoka Konrtpoabublie | IlpakTHueckue
n/n Bcero H3yYeHusi o0pa3oBaTesbHbIE
padoTbI padoTbI
pecypchl

OCHOBHbBIE TIOHSITHS CTEPEOMETPHUH:
TOYKa, NpsMasi, TIIOCKOCTb,
npoctpaHcTBo. [IpaBuia n3o0pakeHus Ha
pUCYHKaX: N300pakeHHs MIIOCKOCTEH,
napauiebHbIX MPSIMBIX (OTPE3KOB),
CepeuHbI OTPEe3Ka

[TondATusA: nepecekaronmecs mIOCKOCTH,
NepeceKaronrecs npsiMasi U IOCKOCTh

Ilonsarus: MEPCCCKAOIUCCH IIJIOCKOCTH,
NEPECCKAOIMUECA IMpaMasd U IMIO0CKOCTb

3HAKOMCTBO C MHOT'OTpaHHUKaMH,
n300pa’keHue MHOTOTPAaHHUKOB Ha
pPHCYHKaX, Ha IPOEKIIMOHHBIX YePTEeKaX

HauanpHble cBeeHus o Kyoe u
MUPaMUIE, UX Pa3BEPTKU U MOJEIIU.
CeueHust MHOTOIPaHHUKOB

HauanbHble cBefieHus 0 Kyoe u
MAPAMUE, UX Pa3BEPTKU U MOJEIIN.
CeueHust MHOTOIPaHHUKOB




[ToasATHE 00 aKCHMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPUH U CIECACTBUS U3 HUX

[TousiTve 00 aKCMOMATHUYECKOM
MTOCTPOCHHUH CTEPEOMETPHU: aKCHOMBI
CTEPEOMETPHUHU U CIICACTBUS U3 HUX

[Tonatue 06 akcHOMaTUYECKOM
IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHH U CIECACTBUS U3 HUX

10

[TousTue 00 aKCUOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUN: AKCUOMBI
CTECPEOMETPHH U CIICACTBHUS M3 HUX

11

B3anMHOe pacnosiokeHue NpsiMbIX B
IPOCTPAHCTBE: MepECEKAIOIINeECs,
HapaJijiesIbHbIE U CKPEIIUBAIOIINECS
npsMble

12

[TapanienbHOCTb MPSIMBIX U IJIOCKOCTEN
B [IPOCTPAHCTBE: NapalJIeJIbHbIE NPSMBbIE
B IIPOCTPAHCTBE; apaJIEIBHOCTD TPEX
HPSMBIX

13

[TapanienbHOCTb MPSIMBIX U IJIOCKOCTEN
B ripocTpaHcTse: [lapannensHocTh
IIPSIMON U TIOCKOCTH

14

Vsl ¢ COHaAIIpaBJICHHBIMHU CTOPOHAMHA

15

Yroa Mexay npsMbIMHU B IPOCTPAHCTBE

16

Yrois Mexk1y NpsIMBIMU B IIPOCTPAHCTBE

17

[TapanneabHOCTb MITOCKOCTEM:
napasuiesIbHbIE TUIOCKOCTH




18

CpoiicTBa napasuieabHbIX MIIOCKOCTEN

IIpocreiimne NpoCTPaHCTBEHHBIE

19 (burypsl Ha MIOCKOCTHU: TETPAdAP, KYO,
napasuiesenuIe,

20 [TocTpoenune ceuenunit

21 IlocTpoeHue ceuenuit
Kontponbnas padota o teme "lIpsmbie

22 Y TJIOCKOCTH B IPOCTPAHCTBE.
[TapannenbHOCTb MPSIMBIX U IJIOCKOCTEN"
IlepneHAUKYIAPHOCTD IPAMOM U

23 IJIOCKOCTH: MEPIICHIUKYJISPHBIE MPSMbIE
B [IPOCTPAHCTBE

24 IIpsimble nmapanensHble U
NEPIEHIUKYIISPHBIE K IIOCKOCTH

)5 [Ipsimble napannensbHble U
NEPIEeHIUKYIISPHBIE K IIOCKOCTH

26 [Ipu3HaK nepneHIuKyIIPHOCTH IPIMOU
U TUIOCKOCTH

7 [Ipu3Hak nepneHauKyIIpHOCTH NPSIMOU
U TUIOCKOCTH

73 Teopema o0 psAMOM NEPIEHIUKYIIAPHOU
IUIOCKOCTH

29 Teopema o npsiMOil NEPHEHAUKYISIPHON
IUIOCKOCTH

30 Teopema o psAMOM NEPIEHIUKYIIAPHOU

IIJIOCKOCTH




31

[lepnenauKysip U HAKJIIOHHBIE:
pPacCTOSAHME OT TOYKH [0 IJIOCKOCTH,
paccTosiHue OT NMPSAMOM A0 IJIOCKOCTH

32

[leprieHquKYyNSAp U HAKIOHHBIE:
paccTosiHUE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMOM 10 MIIOCKOCTH

33

[lepnieHiuKyIAp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKH JI0 IIOCKOCTH,
paccTosiHUE OT MPSIMOM 70 IIIOCKOCTH

34

[lepnieHAMKYIISIP U HAKIIOHHBIE:
paccTosiHue OT TOYKHU 10 IIOCKOCTH,
pPacCcTOssHUE OT MPSIMOM 10 IIIOCKOCTH

35

VYTIIBl B IPOCTPAHCTBE: YTOJ MEXIY
IIPSIMOM U TNIOCKOCTBIO

36

JIByrpaHHBIN yroJi, TMHEHHBIA YIroil
JIBYTPaHHOIO yria

37

JIByrpaHHBIN yroJi, TMHEHHBIN Yol
JIBYT'PaHHOI'O yIJa

38

[lepnenAMKYISIPHOCTD MJIOCKOCTEM:
MPU3HAK NEPHEHIUKYIIPHOCTH IBYX
IJIOCKOCTEN

39

IlepneHAUKYISPHOCTD IIJIOCKOCTEM:
IPU3HAK NMEPIEeHANKYISIPHOCTH JBYX
IUIOCKOCTEN

40

IlepneHAMKyYISIPHOCTD MIJIOCKOCTEM:
MpHU3HAK HEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEN

41

Teopema o TpEX mepreHANKYIIpax




42

Teopema o0 TpEX mepnEeHANKYIAPAX

43

Teopema o TpEX mepneHANKYIIApax

44

KonTponbHas pabota no temam
"[lepnieHAUKYASAPHOCTD MPSAMBIX U
wiockocTel" ¥ "YTibl MeXAy NPSIMBIMU
U T1ocKocTsIMu"

45

Ilonsarue MHOTI'OI'paHHUKA, OCHOBHBLIC
3JICMCHTEI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOT'OT'PaAHHUKH,; pasBépTKa
MHOT'OrpaHHUKa

46

IIpu3ma: n-yrospHas npusma; TpaHu U
OCHOBAaHUS IIPU3MBL; IIpsIMas U
HAKJIOHHAs MPU3MbI; OOKOBAasl U MOJIHAS
MIOBEPXHOCTh IPU3MBI

47

[apatenenunen, IpAMOYTrOJIbHBINA
napaJuIeJICUIE] U €ro CBOMCTBA

48

[Tupamuja: n-yrosibHas nupamuia, TpaHu
¥ OCHOBaHUE NMUPaMUIbI; OOKOBas U
II0JIHASl IOBEPXHOCTh TUPAMHU/IBL;
MpaBUJIbHAS U YCEUEHHAS] MTUPAMUIA

49

[IpaBriIbHBIE MHOTOTPAHHUKH: IOHSTHE
MPaBUJIBHOTO MHOTOTPAHHUKA;
MpaBWIbHAs MPU3MA U [PABUIIbHAS
NApaMUa; MpaBUJIbHASA TPEYTrOJIbHAs
MpamMuia ¥ IPaBWIBHBIA TETPadap; KyO

50

HpeI[CTaBHeHI/Ie O IpaBUJIBHBIX
MHOTI'OI'paHHUKAX: OKTad3Ap, JOACKAIAP U
HKOCasap.




CuMmeTpusi B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIbHO TOYKH, MTPSMO,

51 IUIOCKOCTH. DJIEMEHTHl CHMMETPHH B 1
MUpaMuIax, napajienenunenax,
MIPaBUJIBHBIX MHOTOTPaHHHUKAX
Borunciienue 3neMeHToB
52 MHOTOTPaHHUKOB: p&Opa, AMaroHau, 1
YTJIBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
53 IIOJIHOM ITOBEPXHOCTHU IIPSIMOM IPU3MBI, 1
IUIOINAb OCHOBAHUM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTHU MPSAMOUN MPU3MBI
[Tnomaas 6OKOBOIM MOBEPXHOCTH U
54 MMOBEPXHOCTH TIPABHIILHOU MTUPAMH/IBI, 1
TeopeMa O IO OOKOBOU
MOBEPXHOCTH YCEYEHHON MTUPAMUIBI
55 KonTtponbhas paboTa o teme 1
"MHororpaHHuku"
56 [Tonstue 06 06bEME 1
57 O0BEM TUpaMUIBI 1
58 OO0BEM mupaMuIbl 1
59 OO0BEM nupamMuIbI 1
60 O0BEM TUpaMUTBI 1
61 O0BEM IPU3MBI 1
62 OO0BEM TPU3MBI 1
63 O0BEM TIPU3MBI 1
64 Kontponbhas pa6ota o teme "OObEMBI 1

MHOTOTpaHHUKOB"




[ToBTOpenue, 0600MIIEHNE
65 cucreMarusauus 3HaHui. [loctpoenue
CEYECHHMI B MHOTOI'PAaHHUKE

[ToBTOpeHue, 0600IIEHNE
cucTeMaTHn3alysa 3Hannil. Berancnenme
66 PACCTOSTHUMN: MEXAY ABYMSI TOUKaMH, OT
TOYKH J0 MPSIMOM, OT TOUKH /10
IJIOCKOCTH, MEX]1y CKPEIUBAIOLIUMUCS

MpAMBIMHA

67 HtoroBas KoHTpoJIbHas paboTa

[ToBTOpenue, o6o01IeHNE
cucTeMaTu3alys 3HaHui. Beruncnenune
68 YIJIOB: MEXK/Y CKPEIIUBAFOIIIMUCS
MPSAMBIMH, MEXIY IPSIMOM U
IIJIOCKOCTBIO, IBYIPAHHBIX YIJIOB, YIJIOB

MCKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOITPAMME

68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Kourpoabubie | IlpakTuyeckue Aata unppospie
Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIC
padoTbI padoThI pecypenI
1 [IpsimoyronbHas cucTeMa KOOpAUHAT B |
MIPOCTPAHCTBE
2 Koopaunatsl BekTopa 1
3 JlelicTBHs HaJ BEKTOPAMHU C 3aJaHHBIMU 1
KOOpJMHATAMU
4 CBs13b MEX1y KOOPAMHATAMU BEKTOPOB |
Y KOOPJIMHATaMH TOYEK
5 IIpocreiimne 3axa4n B KOOpAMHATAX 1
6 JlnuHa BEeKTOpa M pacCTOsIHUE MEXKITY |
JIBYMsI TOUKaMU
7 Kontponbhas padora Ne 1 «Bekrops! B 1 1
MIPOCTPAHCTBE
VYron Mexay BeKToOpaMu 1
CkansapHOe MPOU3BEICHUE BEKTOPOB 1
10 Boruucienue yrioB Mexy NpSIMbIMUA U |
IJIOCKOCTSIMU
11 Pemenue 3aga4 Ha HaX0XKJIEHUE YIIIOB 1
12 LlenTpanbHas U oceBasi CHMMETpUS 1
13 IlapajutenbHbII IEpEHOC 1
14 Pemenue 3aga4 Ha mocTpoeHue 1




Kontponbhas pabora Ne 2 «Metox

15 KOOPJIMHAT B MPOCTPAHCTBEY» !
16 [lonsaTre nunuuapa 1
17 [Tnomaas NTOBEPXHOCTH HUIIMHIPA 1
18 Pemenue 3a1ay Ha HIUIMHIAD 1
19 Konyc 1
20 [Tnomaar MOBEpXHOCTH KOHYCA 1
21 VY ceueHHBI KOHYC 1
22 Coepa u map 1
23 VYpaBHeHue 1 mIomaas chepbl 1
24 B3auMHuoe pacnonoxxenue chepsi u |
MJIOCKOCTH
25 Pemenwe 3a1ay Ha miomanb chepsl 1
26 Pemienue 3aga4 Ha MUIMHIP U KOHYC 1
27 Pemenue 3a1a4 Ha cdepy u map 1
28 [ToaroToBka Kk KOHTPOJIBHOM paboTe 1
79 Kontponbnas padota Ne 3 «[Imomanu |
MMOBEPXHOCTH»
30 Pemenue 3amgau 1
31 Penrenue 3agau 1
32 Penrenue 3agau 1
33 [Tonstue 06BEMa 1
34 OO6BEM IPSIMOYTOJIEHOTO |
napajuiesienumnea
35 OO0BEM MPSIMOI TPU3MBI 1




3agayn Ha BEIUHUCIIEHHE 00BEMA

36
TIPU3MBI

37 OO0BEM uIUHIpA

18 3azauyy Ha HaXOXKIeHUE 00BEMA
WIAH]IPA

39 OOBEM HAKIIOHHOM MTPU3MBI

40 O0BEM TUpaMUIBI

Al Pemenwe 3a1a4 Ha BRIYHCIICHUE
00BEMa MUpaMuIbI

42 O0BEM KOHYCa

13 Pemenue 3a1a4y Ha BbIYHMCIICHUE
00BbEMa KoHyca

44 [ToaroroBka K KOHTPOIBHOU paboTe

45 KontponbHas padota Ne 4 «O0BEMBI
buryp»

46 O06bEM mIapa

47 O06béMm mapoBoro cermenTa. Cios u
CeKTopa

43 Pemenwe 3a1au Ha 00BbEM 11apa U €ro
AJIIEMEHTOB

49 [Tnomans chepsbl

50 Pemenne 3axau Ha muiomaas chepsl

51 [ToaroToBka K KOHTPOJILHOM padboTe

57 Konrponsnas padora Ne 5 «O0bEM
nrapa, miomasis chepb»

53 O6o0maromuii ypok




Urtorosoe noBropeHne. AKCHOM

54 1
CTEPEOMETPUU

55 IlapauenbHOCTB IUIOCKOCTEN 1

56 [TeprieHANKYASAPHOCTD MIIOCKOCTEMN 1

57 TpeyronLHHKfI U TUTOIIAN UX 1
MOBEPXHOCTEN

58 quBIpéXYFOHfHHKH Y TJIOIAIU UX 1
MMOBEPXHOCTEN

59 MﬂororpaHHI/VIKH U TUTOIIAU UX 1
MOBEPXHOCTEN

60 Pemenne 3a1au Ha 00bEM MTPU3MBI 1

61 Pemenue 3agad Ha 00bEM LUITUHIPA 1

62 Pemenwue 3a1au Ha 00BEM KOHYCA 1

63 Pemenue 3agad Ha 00bEM MUPAMHUTBI 1

64 [ToaroroBka K KOHTPOJILHOU paboTe 1

65 HToroBast KOHTpoJbHAs paboTa Neb 1

66 Penrenue 3agau 1

67 Penrenue 3agau 1

68 Pemenue 3amau 1

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

[*))
(o/¢]







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIl YYEHUKA

* Marematuka: anrebpa U Hauajaa MaTeMaTUYECKOTO aHAIN3a, T€OMETPHSL.
I'eomerpus, 10-11 knaccwl/ Atanacsu JI.C., bByry3os B.®., Kanomues C.b. u

npyrue, AkunoHepHoe o0mectBo «M3narenbctBo «lIpocBemienne»

METOAUYECKHUE MATEPHUAJIbBI JJIAA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HMHTEPHET

https://resh.edu.ru/

https://sferum.ru

https://myschool.edu.ru/

https://edsoo.ru/

http://school-collection.edu.ru/catalog/
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