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IlosicHuTeILHAS 3aMMHCKA

PaGouas mporpamma yue6HOTo Kypca «I'eomerpus» 6a30BOT0 YpOBHS I O0yUJArOIIHXCS
10 —11 xmaccoB pa3paborana Ha ocHOBe DenepaabHOro rocyaapCTBEHHOTO 00pa30BaTEIILHOTO
CTaHJapTa cpefaHero obmiero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUIA,
MPEeIbABISEMBIX K MAaTeMaTHYECKOMY OOpa30BaHHIO, U TPaJULUN POCCUICKOro 0O0pa30BaHUA.
Peanmaunﬂ IMporpaMMabl oOecrieunBaeT OBJIAJICHUC KIITFOYCBbIMU KOMIICTCHIIUAMU,
COCTaBJISIIOIIMMH OCHOBY JUISI CaMOpPAa3BUTHSI W HENPEPHIBHOTO 00pa30BaHUs, IIEJIOCTHOCTD

O6HI€Ky.]'IBTypHOFO, JIMYHOCTHOI'O U MO3HAaBATCJIbHOTO Pa3BUTHUA TUIYHOCTHU 06y11a}01u1/1x051.

Ieau yueoHOTrO Kypca

BaxxnocTh ydeOHOTO Kypca TE€OMETPUHM Ha YpPOBHE CpeaHero ooOmiero oOpa3oBaHUs
o0ycloBi€Ha MPaKTUYECKOW 3HAYUMOCTBIO METAIllpeIMETHBIX U MPEIMETHBIX pe3yJbTaToB
oOyueHusi TeOMETPUM B HaIIPaBJICHUU JMYHOCTHOTO PAa3BUTHS OOydaromuxcsi, GopMUPOBaHUS
(YHKIIMOHATBPHOM MaTeMaTU4eCKOM TpaMOTHOCTH, W3YYEHHUS JPYIHMX Y4eOHBIX JUCLMILIUH.
Pa3Butne y oOydaromuxcsi MpaBWIIbHBIX MPEACTaBICHUM O CYIIHOCTH U MPOUCXOXKICHUH
reOMETPUYECKUX aOCTpaKIUi, COOTHOIIEHUN PEAIbHOTO U HAEalIbHOIO, XapakTepe OTpaxKeHUs
MaTeMaTUYE€CKON HAyKOW SIBJEHUM M MPOLIECCOB PEAIbHOTO MHUpPA, MECTE F'€OMETPUU B CUCTEME
HAayK MU POJM MaTeMaTHYEeCKOrO MOJICIMPOBaHMUs B HAy4YHOM I[IO3HAHUM U B IPAKTUKE
crocoOcTByeT (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS Yy4alMXCS, a TakkKe KauyecTB
MBIIILJIEHHS], HEOOXOIMMBIX JJISl a1allTallii B COBPEMEHHOM OOIIIECTBE.

l'eomerpus siBnsieTcss OJAHMM M3 0a30BBIX MPEIMETOB HA YPOBHE CpEIHEro o0Iero
oOpa3oBaHus, TaKk Kak 00eCleYrBaeT BO3MOYKHOCTh HM3YyYEHHUS KaK JUCHUIUIMH €CTECTBEHHO-
HAayYHOU HANpaBJICHHOCTH, TaK U TYMaHUTapHOM.

Jlorudeckoe MbllUIeHHE, (GOPMUPYEMOE MPH H3Y4YEHUU OOYUYAIOUUMUCS MOHATUHHBIX
OCHOB T'€OMETPHUM UM TIOCTPOECHUHM IENOYKHU JIOTUYECKHX YTBEPXKACHUW B XOJ€ pEIICHUS
FeOMETPUYECKUX 3a/lay, yMEHUE BBIABUTaTh U ONPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO
WCIOJIL3YIOTCSl TPU PEIICHHH 3aJad E€CTECTBEHHO-HAYYHOTO IIMKJIAa, B YAaCTHOCTH M3 Kypca
¢bu3uKu.

YMeHue OpHEeHTHpPOBAThCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX
obnacTsax AedaTenbHOCTH uenoBeka. OpueHTalus 4eloBeKa BO BPEMEHH M MPOCTPAHCTBE —
HEO0OXOIMMOE YCIIOBHE €ro COIUAIBHOTO OBITHS, (GopMa OTpaKEHUS OKPYXKAIOIIETO MHUpA,

YCJIOBHUC YCIICIIHOI'O IMO3HAHHUA W AKTHBHOTI'O npeo6pa3013aHI/151 JE€NCTBUTEIILHOCTH.



OmnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEUHAET Pa3HbIC BUABI YUeOHOH U TPYIOBOM
NEATeNbHOCTH, SBISETCA OJHUM M3 MPO(ECCHOHAIBHO BAKHBIX KAueCTB, MO3TOMY aKTyallbHa
3agaya (OpMHUPOBaHUS y OOy4arOMIMUXCA MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBHIHOCTH
00pa3HOTO MBIIUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B TIIOATOTOBKE K TPAKTHYECKOM
JEATETBHOCTH 110 MHOTUM HAIPABIICHUSIM.

enb ocBoeHus nporpammsl yueoHoro Kypca «I'eomerpus» Ha 6a30BOM ypoBHE OOyUEHHUS
— o0mieoOpazoBarebHOEe W OOMICKYIBTYPHOE pa3BHTHE OOydaromuxcs dYepe3 olecrieueHue
BO3MOKHOCTH TPHOOPETEHUSI M WCIOJIB30BAHUS CUCTEMATHYECKUX T€OMETPUYECKUX 3HAHUHN U
JEeWCTBUH, CTIeM(UIHBIX T€OMETPHUHN, BO3MOKHOCTH YCIICITHOTO TPOJIOJKEHHST 00pa30BaHus IO
CTIEIUANBHOCTSM, HE CBS3aHHBIM C IMPHUKJIAIHBIM HCIIOJIB30BAaHUEM T€OMETPHH.

[Iporpamma mo reomerpum Ha 0a30BOM YpOBHE IpeAHA3HAUYEHA Ui OOydJarOMIUXCS
CpelHEeH WIKOJbI, HE HWCIBITHIBABIINX 3HAYMTENBHBIX 3aTPYIHEHHH Ha YpPOBHE OCHOBHOTO
obmero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM ypOBHE JOJKHBI OCBOUTH
oOmre MaTeMaTHYeCKHUe YMEHHsI, CBSI3aHHBIE CO CIIECIUPHUKON TeOMETPUU M HEOOXOIMMEBIE IS
KU3HU B COBpeMEeHHOM oOmiectBe. Kpome 3T0oro, OHM UMEIOT BO3MOXKHOCTD N3YYUTh T€OMETPHIO
OoJiee TIIYOOKO, €CIH B JTAJIbHEHIIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX 3HAHUSAX B
npodeccnoHaNbHOM e TENbHOCTH.

JlocTrkeHue eI OCBOCHUSI MTPOrpaMMBbl 00€CTIEYMBACTCSI PEIIEHUEM COOTBETCTBYIOLIUX
3amau. [IpuoputeTHRIMU 3aa9aMK OCBOEHHS Kypca «I 'eoMeTpun» Ha 6a30BOoM ypoBHe B 10—11
KJ1accax SIBJISTIOTCSI:

e (opmupoBaHuE TNPEJCTABICHUS O TEOMETPUU KaK YacTU MHUPOBOH KYIbTYphl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPYXKAIOLUIUM MUPOM;

e (opmupoBaHuEe MNpEACTAaBICHUS O MHOTOTpaHHMKAX M TeJaxX BpalleHUs Kak o
BOKHEHIIINX MAaTeMaTUYECKUX MOJENSAX, O3BOJIAIONIUMX OMUCHIBATh U M3Y4aTh pa3HbIe
SIBIICHUS OKPY’KAIOIIEro MUPA;

e (opmupoBaHuEe yMEHHS DPACIIO3HABATH HAa YEPTEKaxX, MOJAEISAX U B PeaJbHOM MHpE
MHOTOTPAaHHUKU U TeJa BPAILlCHUS;

® OBIAJCHHE METOJAaMM pEUICHUS 3aJady Ha T[OCTPOCHHUS Ha U300paKEHUIX
MIPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMH TOHSTHUSMHU O MHOTOTPaHHUKAX U
TeJax BpallleHUs] ¥ UX OCHOBHBIMHU CBOMCTBaMH;

® OBIQJICHHE AITOPUTMAMH PEIICHHsS OCHOBHBIX THIIOB 3a1ad; (OPMHpPOBAHHE YMEHHS
NPOBOJIUTH  HECIOXKHBIE  JOKa3aTelbHbIE  pAacCyKJACHHUS B  XOA€  pELICHHA

CTCPCOMETPHUUCCKUX 3a1a4 U 3a/1a4 C ITPAKTHICCKUM COACPKAHUCM



® pa3BUTHE UHTEIUICKTYAIbHBIX W  TBOPYECKHX CIIOCOOHOCTEW  oOyuaromuxcs,
M03HABATEIPHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMEHUHN, KPUTUYHOCTH MBIIUICHUS;

e (opmupoBanue (QyHKIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOW TEOMETPUH: YMEHHUE
pacrno3HaBaTh MPOSBICHUS T€OMETPHUICCKHUX MMOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B
pEATBbHBIX JKU3HCHHBIX CHTYAMSIX W MPU HM3YYCHUH APYTUX Y4YEOHBIX TMPEIMETOB,
MPOSIBIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpPMyIUpOBaTh HMX Ha SI3BIKE
TEOMETPHUM W  CO3/1aBaTh TCOMETPUYCCKUE MOJCIH, MPUMEHSITH OCBOCHHBIN
TCOMETPUYCCKHI  ammapar Ui pelICHHs MPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH M OTICHUBATH MTOJTydEHHBIC PE3yTbTaTHI.

OTIHYUTEIIEHON 0COOSHHOCTRIO MPOTPAMMBI SIBIISIETCS BKIIOUCHHE B KypC CTEPEOMETPUU
B Havajie ero W3YyYCHHUs 3aJad, pelIacMbIX Ha YypPOBHE WHTYUTUBHOTO TIO3HAHHS, |
onpenenéHHbIM 00pa30M OpraHu30BaHHAs padOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYIHPYET MPOTCKAaHHUE HWHTYHTHBHBIX
MIPOIIECCOB, MOTHBUPYET K JaTbHEHIIEMY U3YICHHIO ITPEAMETA.

[Ipenmourenne OTHAETCA HATISAHO-KOHCTPYKTHBHOMY METOAY OOYYCHHS, TO €CTh
TEOPETUYCCKUE 3HAHWS HMMCIOT B CBOEH OCHOBE YYBCTBCHHOCTH IPEAMETHO-MPAKTHYCCKOM
NeSTeNbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TMPEICTABICHHA Yy ydYallUXcsa B Kypce
CTEPEOMETPHUH MPOBOTUTCS 3a CUET PEIICHUS 3a]ad Ha CO3JaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJad Ha OTEPUpPOBAHHME NPOCTPAHCTBEHHBIMH oOpasamu. Co3maHue oOpa3a MPOBOAMUTCS C
OTIOPOH Ha HArJSIMHOCTH, & OTIEPUPOBAHKUE 00Pa30M — B YCIOBHSIX OTBJICYCHHUS OT HATJISTHOCTH,
MBICJICHHOTO M3MEHEHUS €T0 UCXOJHOTO COACPIKaHMUS.

OcHoBHBIE cojaepxkaTenbHble JuHUM Kypca «l'eomerpmm» B 10-11 kmaccax:
«MHororpanHukn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBe», «Tena BpameHus», «BeKTopsl u
KOOPJMHATHI B IPOCTPaHCTBEY. DOpPMHUPOBaHUE JIOTHUECKUX YMEHUH pactpeaessieTcs He TOJIBKO
M0 COJCP)KATEIBHBIM JIMHUSM, HO M IO TOJaM OOydYeHHS Ha YPOBHE CpEIHEro OOIIero
o0OpaszoBaHwUsI.

Conepxkanrie 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJIbTaTaM OCBOCHHSI
paboueii mporpaMMsl, pactpeeaEHHBIM 0 T0JIaM 00YYEHUS, CTPYKTYPHPOBAHO TaKKM 00pa3oM,
9TOOBl  OBNAJCHHE TEOMETPUYECKUMHU  TOHITHSIMH W HaBBIKAMU  OCYHIECTBIISLIOCH
MOCJIEIOBATENIFHO W TOCTYMAaTeNbHO, C COOMIOJCHHEM MPHUHIIMIA MPEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMSI BKJIIOYAIUCH B OOIIYI0 CHCTEMY IreéOMETPUYECKUX MPEACTABICHUI 00yJaronmxcs,

pacimpsis u yriayonss e€, o0pa3ys IpOYHble MHOXKECTBEHHBIE CBSI3U.



MecTo yueOHOro Kypca B y4eOHOM IJIaHe

Ha u3ydenue reomerpuu otBoauTcs 2 yaca B Hegenmto B 10 kimacce u 1 wac B Hegenmio B 11

KJIacce, BCEro 3a jiBa roja o0ydenus - 102 yueOHbBIX yaca.



Coaepikanue yueOHOro Kypca

10 kaace

IIpsimble U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NMOHATUS cTepeoMeTpun. Touka, mpsimasi, MI0CKOCTh, IpocTpaHcTBO. [loHsATHE
00 aKCHOMAaTHYECKOM TOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX.

B3aumHoe pacnosoxeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOINECs, TapauleIbHbIe U
CKpemuBampmuecss npsmsle. [lapainenbHOCTs NPAMBIX M IJIOCKOCTENM B NPOCTPAHCTBE:
mapalJICJIbHBIC ITPAMBIC B IIPOCTPAHCTBE; NAaPAJJICTIBHOCTD TpéX MMPAMBIX; MaPAJJICIIbHOCTD

MPSIMOM M IUIOCKOCTU. YTUIBI C COHAIIPaBJICHHBIMM CTOPOHAMU; YrOJl MEXKJy NPSIMBIMHA B
npoctpancTBe.  [lapauienbHOCTH  INIOCKOCTEH:  mapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajuiebHbIX TI0cKocTel. [IpocTeiimme mpocTpaHCcTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadp,
KyO, mapaJijiesienumnesa; NoCTPOeHUE CeUeHU .

HepneHnHKmepHo CTb HpHMOﬁ n IIJIOCKOCTH: NEPNECHAUKYIIAPHBIC MPpsAMBIC B
MPOCTPAHCTBE, NPSMbIE TMapajielbHble W NEpHeHAMKYISPHbIE K IUIOCKOCTH, TPU3HAK
MEPNECHANKYJISIPHOCTA TIPSAMOA W TUIOCKOCTH, TeopemMa O NpsAMOWM  MNEpPHEHIUKYIIPHOU
IJIOCKOCTU. YTJBl B MPOCTPAHCTBE: YroJl MEXKIY MPSAMOMl M IMJIOCKOCTBIO; IBYTPAHHBIN YOI,
JUHENHBIA yroa nByrpaHHoro yria. lleprneHaukynsp U HakJIOHHBIE: PACCTOSIHME OT TOYKU JI0
IUIOCKOCTH, PAcCTOSIHUE OT MPSAMOW J0 IUIOCKOCTH, MPOEKIHs (QUryphl Ha IJIOCKOCTb.
[leprnieHIUKyYIAPHOCTD MJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH IBYX IMIockoctel. Teopema
0 TpEX MEePIEeHIUKYIApax.

MHOrorpaHHMKH

[lonsiTHE MHOTOrpPaHHMKA, OCHOBHBIE JJIEMEHThl MHOTOTPAaHHUKA, BBINYKJIbIE U
HEBBINYKJIbIe MHOTOTPAaHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: N-yroipHas npusma; rpaHu
Y OCHOBaHHS IMPU3MBL; PsIMasi U HAKJIOHHAs MMPU3MbI; OOKOBAs M MOJIHAS MOBEPXHOCTH MPU3MBI.
[Mapannenenunen, npsIMOYTOJbHBIN Mapaiieienure] u ero ceoicrtBa. [lupamuma: N-yroipHas
nupaMua, TpaHU M OCHOBaHHME NHpPaMUIbl; OOKOBas W TMOJIHAS IOBEPXHOCTb MHPAMUJIBL;
MpaBUJIbHAsE M yCEUE€HHAs NUpaMuAa. OJIEMEHTbl Npu3Mbl U nupamuabl. IIpaBusibHbIE
MHOTOTPaHHUKH: TOHSATHE MPABUIBHOTO MHOTOTPAaHHUKA; MpPaBWJIbHAS MpU3Ma U MpPaBHIIbHAS
MUpaMuia; MpaBUiIbHAs TPEyroJibHas MUpaMua U MPaBUIBHBIA TeTpadap; kyO. [IpeacraBnenue
O MPaBWIbHBIX MHOTOTPAHHMKAX: OKTajyap, AOAeKa’ap M ukKocadap. CeueHus MNpu3Mbl U

nupaMubl.



CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCHUTEIBHO TOYKH, IMPSAMOMN, IMIOCKOCTH.
DneMEeHTbl CAMMETPUH B IIpaMU/Iax, NapajuleenuIeax, IpaBUIbHbIX MHOTOT paHHHUKAX.

Brruncnenue 371eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHanu, yriel. [lnomans 60koBon
IIOBEPXHOCTH M IOJHOW NOBEPXHOCTH MNPSIMOW MPU3MBI, IUIOIIAJb OCHOBAaHUN, TEOpeMa O
OOKOBOHM TMOBEPXHOCTH TPsIMOW Tpu3Mbl. [lnomans OOKOBOW TOBEPXHOCTH W TOBEPXHOCTH
MpaBWJIBHOM NHpaMU[bl, TEOpeMa O IUIOIIAaM yced€HHOU nupamuibl. [lonstue o0 oObEMe.
O0béM nupamuibl, IPU3MBI.

[logo6Hble Tena B mpocTpaHcTBe. COOTHOLIEHHS] MEXIYy IUIOMIaIIMU MOBEPXHOCTEH,

00BéMaMHU TTIOJOOHBIX TEI.

11 kaace

Tena ppamenust

[unuHapudeckas TMOBEPXHOCTh, OOpa3yromue MMHIWHAPUICCKOW TOBEPXHOCTH, OCh
ATHHAPUIECKON MOBEepXHOCTH. LIyumHAp: ocHOBaHMS W OOKOBas MOBEPXHOCTH, 0Opa3yromias u
OChb; TUTOIah OOKOBOH M TIOJTHOM MOBEPXHOCTH.

Konnueckass moBepxHOCTh, OOpasyrolue KOHUYECKOW MOBEPXHOCTH, OChb W BEpILIKHA
KOHHUYeCcKOi moBepxHOocTU. KoHyc: OocHOBaHME M BepIIMHA, OOpasyiomias M OCh; IUIOIIAIh
OOKOBOW W TIOJIHOW TMOBEPXHOCTU. Y CEUEHHBINH KOHYC: 00pasyrollue W BHICOTA; OCHOBAHHS W
OOKOBas TOBEPXHOCT.

Cdepa u map: ueHtp, paauyc, AUaMeTp; IJIOWAAb MOBepXHOCTH cdepbl. Bizaunmuoe
pacnofiokeHue cdepbl U III0CKOCTH; KacaTelbHas IUIOCKOCTh K cepe; miomaas chepsl.

N300pakenue e BpalleHus Ha MII0CKOCTU. Pa3BépTka IMIMHApPA U KOHYCA.

KoMOunanuu Ten BpaleHuss U MHOTOIPAHHUKOB. MHOTOIpaHHHUK, OMUCAHHBIA OKOJO
cdepsl; cepa, BnucaHHas B MHOTOTPAHHUK, WM TEJIO BpaIllCHUS.

[Tonsitue 06 o0bEme. OcHOBHbIE CcBOHCTBa 00bEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO TMapaijenenumnena u cueactsus u3 He€. O0bEM munuHapa, konyca. O0bEM
1iapa u miomazib cQepsl.

[TogoGHble Tena B mpocTpaHcTBe. COOTHOLIEHHUS MEXIYy IUIOMIANSIMU TMOBEPXHOCTEH,
00BpEMamMu MOJOOHBIX TET.

Ceyennst nunuHApa (MapajielbHO M MEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOIAIIEE Yepe3 BEPIINHY), CEUCHUs [Iapa.

BekTopbl M1 KOOpAUHATHI B IPOCTPAHCTBE



BexTop Ha muiockocTy U B mpocTpaHcTBe. ClI0)KEHUE U BBIYMTaHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uyucio. Pa3noxeHue BekTOpa IO TPEM HEKOMIUIAHAPHBIM BekTopaM. IIpaBuio
napajuienenumena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM MTPABUJI JEHCTBUN C BEKTOPaMH.
[IpssmMoyronpHas cucrema KoopauHaT B IpocTtpaHcTBe. Koopamuatel Bekropa. IIpocreimne
3aJaud B KOOpAMHATax. Yroia MexIy Bekropamu. CKalsipHOE IIPOM3BEIEHHE BEKTOPOB.
Beluncnenue yrioB Mexay IOPsIMBIMH M INIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIM METOJ NpPH

PEIICHHUHU IT'COMCTPUICCKHUX 3aaa.



IInanupyemble pe3yJibTaThl

JIMYHOCTHBIE pe3yJbTaThbl

JInyHOCTHBIE PE3yNbTAaThl OCBOEHUS MpOrpaMMbl ydeOHOro mnpenMera «MartemaTukay
XapaKTepU3YIOTCSL:

I'paxnanckoe BociuTanme:

c(OPMUPOBAHHOCTHIO TPaXKJAHCKOM MO3MIMM OOy4aroumlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIecTBa, NMPEACTABICHUEM O MaTeMaTHUYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH, MPOIEAYp TPaKIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W TIP.), YMEHHEM B3aUMOJCUCTBOBATh C COIMAIBHBIMH HHCTHUTYTaMHU B
COOTBETCTBHUU C MX QYHKIMSAMHU W Ha3HAUCHUEM.

IMaTpuoTnyeckoe BOCIMTAHUE:

c(OPMUPOBAHHOCTHIO POCCUMCKON TPa’kJaHCKOW MIEHTUYHOCTH, YBAKEHHUS K MPOIJIOMY
W HACTOSIIEMY pPOCCHHCKOW MAaTeMaTHK{, IIEHHOCTHBIM OTHOIICHHEM K JOCTHIKEHUSIM
POCCHICKMX MaTE€MaTHUKOB M POCCUMCKOM MaTEMaTUYE€CKOW IIKOJbI, K HCHOJB30BAHUIO 3THUX
JNOCTHKEHHUM B IPYTHX HayKaX, TEXHOJIOTUSX, Chepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEHl pOCCHHCKOTO Haponaa; c(hopMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUM HAyKH U JEATEIbHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOIO BKJIaJa B MOCTPOCHUE
YCTOWYMBOTO OyIyIIEero.

JcTeTHYecKoe BOCIIUTAHUE:

JCTETUYECKUM  OTHOILIEHHEM K  MHpY, BKJIOYas SCTETHUKY  MAaTeMaTH4EeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pELICHUH, pPacCy)KACHUH; BOCIPUUMYHUBOCTHIO K
MAaTeMaTHYECKUM acleKTaM Pa3JIMYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHKE:

cOpPMUPOBAHHOCTHIO YMEHHS MPUMEHITh MaTeMaTUYecKue 3HaHHs B HMHTEpecax
310poBOro U Oe3zomacHOro o0Opas3a >KW3HM, OTBETCTBEHHOTO OTHOLIEHHMS K CBOEMY 310POBBIO
(3mopoBoe mUTaHHE, COANTAHCUPOBAHHBIM PEXUM 3aHATUNA U OTIbIXa, pErynspHas ¢uznyeckas
aKTUBHOCTb); (PU3UYECKOTO COBEPIICHCTBOBAHMS, MPHU 3aHATHUSIX CHOPTUBHO-030POBUTEIHHOMN
NEeSATENbHOCTBIO.

Tpynosoe Bocnnuranue:



TOTOBHOCTBIO K TPYZIy, OCO3HAaHMEM LIEHHOCTH TPYHOIIOOWS; MHTEPECOM K Pa3IUUYHBIM
cdepam mpodeccHoHaNBHON IEATENLHOCTH, CBA3AHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMH,
YMEHHUEM COBEpIaTh OCO3HAHHBIN BbIOOp Oyymiei mpodeccuu U peaqn3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIaHBI; TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3OBaHHUIO H
caMo00pa30BaHUIO0 HA NPOTSDKEHHH BCEW JXU3HHM;, TOTOBHOCTHIO K AaKTHBHOMY YyYacTHIO B
peIIeHNH MTPAKTUYECKHX 3a/1a4 MAaTEeMaTHIeCKO HAlPaBICHHOCTH.

JK0JIOrHYecKoe BOCIIUTAHME:

C(OPMHUPOBAHHOCTBIO IKOJIOTUYECKOW KYIBTYphl, TMOHHMAHHEM BJIHSHUS COLUAIBHO-
KOHOMUYECKUX IIPOILECCOB HA COCTOSHUE MPUPOJHONW M COIMAIBHOW Cpe/bl, OCO3HAHHEM
ro0abHOTO  XapakTepa  JKOJOTHYECKMX  TpoOieM; OpHeHTalueld Ha  IMpPUMEHEHHUE
MaTeMaTUYEeCKUX 3HAHWH JUTS PEIICHUs 3a7ad B 00JIaCTH OKPY)KAIOILIEH Cpeibl, TUIAHUPOBAHUS
MOCTYITKOB 1 OI[CHKH UX BO3MOXHBIX TIOCIIEICTBHIA ISl OKPY>KAFOIIEH CPEJIbI.

LleHHOCTH HAYYHOT0 IO3HAHUS:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAaKTUKH, TOHUMAaHUEM MaTeMaTHYEeCKON HayKd Kak Cgepsl
YEJIOBEUECKOM JESITeITbHOCTH, ITANOB €€ Pa3BUTHA W 3HAYMMOCTH JUIs PA3BUTHS IUBWIN3AINY;
OBJIA/ICHUEM SI3bIKOM MAaTEMAaTHKH W MaTEeMaTHYeCKOH KyIbTYpOl KaK CpeICTBOM IO3HAHHUS
MHpa; TOTOBHOCTBIO OCYIIECTBIATh MPOCKTHYI0 M  HCCIENOBATEIbCKYIO JAESTEIbHOCTD

WHIUBUAYAIbHO U B TPYIIIE.

MeTtanpeaMeTHbIe pe3yJibTAThI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS IIPOTrPaMMbl yueOHOTO Tipeamera «MaTteMaTHKay
XapaKTePU3YIOTCS  OBJIQJICHUEM  YHUBEPCAIbHBIMH  HO3ZHAGAMENbHLIMU  OeliCmEUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU — OCUCMBUIMY,  YHUBEPCATbHBIMU — PecysimUEHbIMU
oeticmeusMu.

3) YHnuseepcanvuvle nosmasamenvuvle Oeticmsus, obecneuugarom gopmuposanue
0a308bIX KOCHUMUBHBIX NPOYECCO8 00YUAOUUXCsL (0C80eHUe MEMO0O08 NOZHAHUSL
OKpYJIcaioujeco Mupa, NpuUMeHeHue 102U4ecKux, UCCie008amenbCkux onepayutl,
yMeHuti pabomamu ¢ uHgopmayueti).

ba3oBrble 1ornyecKkue 1eHCTBHA:

® BBIABIATH M XapaKTEPU30BATh CYIIECTBEHHbIEC MPU3HAKH MaTeMaTHYECKHX OOBEKTOB,

MOHATUH, OTHOUIEHUH MEXAy MOHATHSIMM; (POPMYJIUPOBATH ONpPEAEICHUs MOHITUH;



yCTaHaBIIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCH(PHUKALINN, OCHOBAHUS JJIs1 00001IIeHUs
U CPaBHEHMSI, KPUTEPUH ITPOBOJUMOIO aHAJIN3a;

BOCIPUHUMATh, (POPMYIHpPOBaTh U MPeoOpa30BhIBATH CY)KJICHHS: YTBEPAMUTEIbHbIE U
OTpULATENIbHbIE, €JMHUYHbIE, YACTHBIE U OOLINE; YCIIOBHBIE;

BBISIBIISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUNs B PaKTax,
JAHHBIX, HAOJIOACHUAX W YTBEPXKIACHUSX; MpeiaraTb KPUTEPUU [UIsl BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUMIA;

JIeNIaTh BBIBOJIBI C KCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U MHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aK/IIOUCHUH 110 aHAJIOTHUH;

MIPOBOJUTH CAMOCTOSITENIBHO J0Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKICHUM (TpsMble
U OT TPOTHUBHOIO), BBICTPAWBATh APryMEHTALUIO, TPUBOAMTH TMPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBAaTh COOCTBEHHBIE CY)K/IEHUS U BBIBO/IBI;

BBIOMpATh cHocoO penieHuss yueOHOM 3amauu (CpaBHHMBATh HECKOJbKO BapHAaHTOB
pelieHus, BpIOMpaTh HarboJiee MOAXOIAIINN ¢ y4ETOM CaMOCTOSITENIHO BBIJEIEHHBIX

KpUTEPUEB).

Ba3oBble ucciaenoBarebCcKHe NeliCTBHA:

WCTIONb30BaTh  BONPOCHI ~ KaK  HMCCIIENOBATENbCKANH  WHCTPYMEHT  ITO3HAHWS,
(hopMyaupOBaTh BOMPOCH], (PUKCHUPYIOMINE MPOTUBOPEYHE, TPOOIeMYy, YCTaHABIHBATh
HUCKOMOE W JaHHOe, (opMUpOBaTh THIIOTE3Y, apryMEHTHPOBATH CBOKO TIO3HIHIO,
MHEHHC;

MPOBOJIUTh CAMOCTOSITEIEHO CIUIAHMPOBAHHBIA SKCIEPUMEHT, KCCICIOBAaHUE TIO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OObeKTa, SBJICHHSA, Mpoliecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEKy 00ObEKTaMH, SBICHUSMH, IIPOLIECCAMU;
CaMOCTOATENIBHO  (popMynrpoBaTh 00OOIIEHHMsS ¥ BBIBOJABI 1O  pe3ylbTaTaM
MPOBEAEHHOTO HAOJIIOJICHUS, HCCIICIOBAHUS, OLICHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIIICHHIA,

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATh MPEINOI0KCHHUS

0 €I'0 pa3BUTHHU B HOBLIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:

BBIABJIATH ,Z[e(bPII.[PITBI I/IH(i)OpMaI_II/II/I, JaHHBbIX, H606XOI[I/IMI>IX AJI1 OTBE€TA HAa BOIIPOC U

U pCIICHUA 3a1a1U;



e BpIOMpaTh HMHPOPMALMIO M3 MCTOYHHKOB pPAa3IMYHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMaTH3UPOBATh U HWHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (hopm
MIPEICTABIICHHUS;

® CTPYKTYpUpOBaTh HWHPOpPMANHIO, TNPEACTaBIATH €€ B  pasIuuHBIX  (Qopmax,
WJLTIOCTPUPOBATH IPaUIeCcKu;

® OIICHMBaTh HAAEKHOCTh HWHPOPMALUU TIO CAMOCTOSATENHHO C(HOPMYITHMPOBAHHBIM
KPUTEPHSIM.

2) Vnueepcanvrvie KOMMYHUKAmMUEHblE 0elicmels, 00ecneuusaiom c@hopmuposanHoCcmy

COYUATILHBIX HABLIKOG 00YUAIOUWUXCAL.

Oo0menmne:

® BOCHIpPUHUMATH U (HOPMYITHPOBATH CY)XJICHHS B COOTBETCTBUU C YCIOBUSMHU H IEISIMHU
OOIICHHUs; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W
MUCHMEHHBIX TEKCTaX, aBaTh MOSICHEHHsI TI0 XOJIy PEIICHUS 3aaui, KOMMEHTHPOBATh
MTOJTy4EHHBIN pe3ybTaT;

e B X0Jie 0OCYKJICHHsI 3371aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBI, TPOOIEMBI,
pemaeMoi  3aja4yM, BBICKA3bIBaTh MJEW, HAIEJICHHbIE HA IIOMCK  pEIICHUs;
CONOCTaBIATh CBOM CYXKICHUS C CYXICHUSAMHM JpYTHX YYacTHUKOB JIMaJIora,
0OHapY)KHUBaTh Pa3INUUE U CXOJCTBO MO3UIINIA; B KOPPEKTHOU opme HOpMYITHpPOBAThH
pa3HOIJIacusi, CBOM BO3PaKEHMS,;

® IIPEICTaBIATh PEe3ylbTaThl PELICHUs 3a/laud, IKCIIEPUMEHTA, UCCIIEA0BaHUs, [IPOEKTa;
CaMOCTOSATEJIBHO BbIOMpaTh (opMaT BBICTYIUICHHMsI ¢ Y4ETOM 3a7ay IMpe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunyecTBo:

® [IOHMMAaTh U HUCIOJIb30BaTh NPEUMYILECTBA KOMAaHAHON U MHAMBUAYAJbHOW palbOTHI
OpU pEUleHUH Y4eOHbIX 3ajay; NPUHUMATh LeJdb COBMECTHOW JEATEeNIbHOCTH,
IUTAHUPOBaTh OPraHU3allMI0 COBMECTHOM paloThbl, pacnpenesiiarh BHIbl pPadoT,
JIOTOBAapUBAThCs, OOCY)KIaTh MPOLECC M pPE3yabTaT paboThl; 0000LaTh MHEHUS
HECKOJIbKUX JIIOJICH;

® y4yacTBOBAaTh B IPYMIOBBIX opMax paboThl (00CyKeHHs, 0OMEH MHEHUH, «MO3TOBbIE
HITYpPMBI» W HHBIE); BBIIOJIHATH CBOIO YacTb pPAaOOThl M KOOPAMHUPOBATH CBOHU
JEUCTBUS C IPYTUMU YJI€HaMU KOMaH[Ibl; OLIEHUBATh KA4eCTBO CBOET0 BKJIaJ1a B OOLIMiA
MPOIYKT 1O KPUTEPHSIM, CHOPMYINPOBAHHBIM YHaCTHUKAMH B3aUMOJCHCTBUSL.

3) Vhusepcanvhvie pecyniamusnsle oeticmsus, obecneuusaom Gopmuposanie cMblci08bIx

YCMAaHOBOK U HCUZHEHHbBIX HABbIKOG JIUYHOCMU.



Camoopranusanus:

®  COCTaBJIATH IUIAH, AITOPUTM PELICHUS 33a4H, BEBIOUPATh CIIOCO0 pemeHus ¢ yu€ToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHThI PEILICHUH C yu€TOM HOBOM MH(pOpMaLUK.

CaMOKOHTPOJIb:

® BJIaJACTh HaBBIKaAMHU MMO3HaBaTEIBLHOM peq)JIGKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX
JNEWCTBUH ¥ MBICIUTEIBHBIX TIPOIECCOB, WX PE3YJIbTaTOB; BIAJETh CIIOCOOAMHU
CaMOTIPOBEPKH, CaMOKOHTpOJISI Ipollecca W pe3ylbTaTa pPEHICHUs MaTeMaTH4ecKou
3a7a4u;

¢ MPCABHUACTb TPYAHOCTHU, KOTOPBIC MOT'YT BO3HUKHYTH IMPU PCIICHHHK 3aJa4H, BHOCUTH
KOPPEKTHUBLI B ACATCIBHOCTE HA OCHOBE HOBBIX 06CTO$ITGJ'II)CTB, JaHHBbIX, HaﬁHeHHBIX
OLIMOOK, BBISBIIEHHBIX TPYJHOCTEH;

® OOCHUMBATb COOTBETCTBUEC pE3yJIbTaTa LCIUW W YCIOBHAM, 0OBSICHATD IMPHUYUHBL
JOCTHIKCHUA WJIW HCECOAOCTHXXCHUA PE3YILTATOB ACATCIBHOCTH, HaAXOAWUTH OIHI/I6Ky,

JaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

IIpenmeTHbIe pe3yJIbTaThI

10 kaace

OnepupoBaTh NOHATUSIMU: TOUYKA, IPAMas, IIJIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPU PELICHUH Me€OMETPUUECKUX
3ajad.

OnepupoBaTh TOHATUSMHU: MAPAICTBHOCTh W MNEPHCHAUKYISPHOCTH TMPAMBIX U
MJIOCKOCTEH.

KinaccuduiupoBaTh B3aMHOE pacIoyIOKEHUE MPSIMBIX U INIOCKOCTEH B IPOCTPAHCTRBE.

OnepupoBaThb MNOHITUSIMH: JABYIPAaHHBIM yroy, TpaHU JBYTPAHHOTO Yyria, pedpo
JBYTPAHHOIO YIila; JMHEHHBIM yroj ABYIPAHHOTO YIJIa; IpalycHas Mepa ABYrPaHHOIrO YIJa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMTYKJIBIN U HEBBIITYKJIbI MHOTOTPAHHUK,
3JIEMEHTBI MHOTOIPAHHUKA, ITPABUIIbHBII MHOTOIPDAHHUK.

Pacrio3naBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (THUpaMuia; MpU3Ma, MPsIMOYTOJIbHBIN

napasenenumnes, Kyo).



KnaccuduimpoBare MHOTOTPaHHUKH, BBIOMpas OCHOBaHUs s KJIacCU(UKALUN
(BBIMTyKJIBIE ¥ HEBBINYKIbIE MHOTOTPAaHHHMKH, MPAaBUJIbHBIE MHOTOTPAHHHUKH; MpsMble U
HAKJIOHHbIE TIPU3MbI, [IapaJIEIIECTIUIIE bI).

OnepupoBaTh NOHATUSAMU: CEKYLIas TNIOCKOCTb, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLMIIBI IOCTPOEHUS CEYEHUH, UCIIOIIB3YSI METO/] CIIE/I0B.

Crpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIIIOJIHATH (BBIHOCHBIE) IIIOCKHE
YepTEXKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemars 3agaum Ha HaxoXKJIEHME TEOMETPUYECKHUX BEJIWYMH MO olpasuam WU
QTOPUTMaM, TPUMEHSS W3BECTHBIE AHAJTUTUYECKHE METOJbI TMPH PEIIeHHH CTaHIAPTHBIX
MaTeMaTHYECKUX 3aJjady Ha BBIYMCICHUE PACCTOSIHUM MEXIy ABYMsS TOYKAaMH, OT TOYKH JI0
MPSIMOH, OT TOUKH JI0 MIIOCKOCTH, MEXKTY CKPEIINBAIOIIMMUCS PSIMBIMH.

Pemars 3agaum Ha HaxoXXJIEHHE TE€OMETPUYECKHX BEJIMYMH 1O olpasuam WU
QTOPUTMaM, TPUMEHSS W3BECTHBIE AHAJTUTHYCCKUE METOJAbl TMPH PEIMeHHH CTaHIapTHBIX
MaTeMaTUYeCKUX 3a71ad Ha BBIUYMCIICHHE YIJIOB MEXKIY CKPEIIUBAIOIIMMUCS MPSMBIMHU, MEKITY
MPSIMO U TJIOCKOCTBIO, MEKY INIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIJIOMAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, TUPAMUJIA) C
npuMeHeHHueM (GOpMyJl; BBIYHCIATH COOTHOIICHHS MEXIy IUIOMIAAIMU  MOBEPXHOCTEH,
00bEMaMU 1TOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMH: CHUMMETPUS B TPOCTPAHCTBE; LEHTP, OCh M IUIOCKOCTh
CUMMETPHUHU; UEHTP, OCh U MIIOCKOCTh CUMMETPHUH QUTYPBI.

N3Bnekarb, mpeoOpa3oBeIBaTh U UHTEPIPETUPOBATh MHGOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUYecKUX (purypax, npeAcTaBIeHHYIO Ha YepTexKax U pUCYHKaAX.

[IpumensTs reomerpuueckre (akTbl I pEIIeHUs CTEPEOMETPUYECKUX 3ajiad,
MIPEIOIaralouMX HECKOJbKO IIArOB PELIEHUs, €CM YCIOBHS MPUMEHEHHUS 33/1aHbl B SIBHOU
dbopwme.

[IpumeHsaTh mpocTellnne NporpaMMHBIE CPEICTBA U DIEKTPOHHO-KOMMYHHUKAIMOHHBIC
CUCTEMBI IIPH PEHICHUU CTEPEOMETPUUYECKUX 3a]1aY.

[IpyBoaUTE TpUMEpPhl MAaTEMaTHYECKHMX 3aKOHOMEPHOCTEH B MpPUPOJE U IKHU3HH,
pacrno3HaBaTh IPOSIBICHUE 3AKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MOJyYEeHHBbIE 3HAHMS HAa MPAKTUKE: aHAJIM3UPOBATh pEajbHbIC CUTYAllUH U
IPUMEHATh  W3yYCHHbIE TIOHATUS B  TIIpollecce IMOMCKAa  pelIeHUus  MaTeMaTU4ecKd
cOpMyIUPOBaHHOW MNPOOIEMBbI, MOJEINPOBATh pEalbHbIE CUTYallMM Ha $3bIKE T€OMETpPHUH,

HCCICa0BaTh IMOCTPOCHHBIC MOJCIIM C HCIIOJIb30OBAHUCM T'COMETPUUCCKUX MOHATUMN U TCOPECM,



arrapara aJIFe6pr; pemaTth NPAKTHYCCKUC 3a4a9U, CBA3AHHBIC C HAXOXKXACHUEM I'COMCTPUICCKUX

BCIINYHH.

11 kaace

OnepupoBatb TOHSITUSIMH: VTAHIPAYECKAsT MIOBEPXHOCTH, oOpazyromine
MWIMHAPUIECKOH MOBEPXHOCTH; IMIIMHAP; KOHUYECKask MOBEPXHOCTh, 00pa3yromune KOHHUECKON
MOBEPXHOCTHU, KOHYC; Cheprueckasi HOBEpXHOCTb.

Pacnio3naBate Tena Bpamenust (MWJIMHIP, KOHYC, cepa U map).

OOBACHATD CIIOCOOBI MOJIyYEHUS TEJ BpaAIleHHUS.

KnaccuduimupoBaTs B3auMHOE pacmioiokeHHE CPEephl U MIIOCKOCTH.

OmnepupoBaTh MOHATHAMU: IAPOBOW CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBAHUE MIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CJIOS; IAPOBOU CEKTOP.

Bbrauciare 00bEMBI U TIIOMIAN TIOBEPXHOCTEH TEN BpPAIICHUS, TEOMETPUICCKUX Tell C
MpUMEHEHHEM (POPMYIL.

OnepupoBaTh NOHATUSIMU: MHOTOTPaHHUK, BIIMCAHHBIN B cepy M OMHCAHHBIN OKOJIO
cdepsl; cepa, BUcaHHAs B MHOTOTPAHHUK WJIU TEJIO BpAIllCHUS.

BbIYHCHATh COOTHOLIGHUSI MEXY IUIOIIAIAMU MOBEPXHOCTEN W 00bEMaMM MOJO0OHBIX
TeN.

N3o00paxaTe uzyuaembie (GUTypsl OT PYKM U C NPUMEHEHUEM IPOCTHIX YepPTEKHBIX
UHCTPYMEHTOB.

BoinosiHATh (BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00bEMHBIX (PUTYp: BHU]
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJl BPAICHHUS.

W3Bnekarb, MHTEPIPETUPOBATh U MPE0OPa30BbIBaTh WH(GOPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh AeMCTBUS CIOXKEHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOKEHHUS BEKTOpa
Ha YHCII0, OOBICHITH, KAKUMU CBOMCTBAMH OHH 00J1a/1a10T.

[IpuMeHsTH paBUIIO Mapaieienumnesa.

OnepupoBaTh MOHATHUSAMHU: JI€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP, MOMIYIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTOJd MEXKIY BEKTOpaMHU, CKaISIPHOE
MPOU3BEACHNE BEKTOPOB, KOJJTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB UM MPOU3BECHHE BEKTOPA HAa YHUCIIO, YTOJl MEXKIY BEKTOPaMHU,

CKaJIIpHOC MPOU3BCACHUC, PACKIIAABIBATE BEKTOP IO JIBYM HCKOJUIMHCAPHBIM BCKTOpPAM.



3aaBaTh MIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPIMHAT.

[IpumensTe reoMerpuveckue (akTbl JUIS PELUICHHS CTEPEOMETPUYECKHX — 3ajad,
MPEOJaralIinX HECKOJIbKO IIaroB pPEIICHUs, €CJM YCIOBHS NMPUMCHEHUS 3aaHbl B SBHOU
dopme.

Pemratn HpOCTeﬁHIPIe reoOMETPpUYCCKUEC 3aa4u Ha IPUMCHCHUC BECKTOPHO-KOOPANHATHOI'O
METo/a.

Pematn 3aa4yu Ha J0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHOIIICHUU U HaXO0XICHUC
rCOMETPHUICCKUX BECIHUYHH I10 06pa3uaM WK aJiIrOpuT™MaM, NpUMCHAA U3BCCTHBIC METOJbI ITPU
PEIICHNU CTAHAAPTHBIX MATEMATHYCCKUX 3aj1a4.

[IpuMeHATH NpoCTEHIIME MPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI MTPH PEIICHUH CTEPEOMETPUUYECKHX 3a 1.

[IpuBoauTEe mNpHUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE U KHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh MONy4YeHHBIE 3HAHUS Ha IMPAKTHUKE: aHAIM3UPOBATH PEAIBbHBIE CHUTYAllMH H
IMPHUMCHSATH HU3YUCHHBIC IIOHATUS B mponecce IIOHUCKa pemicHuA MaTeMaTN4YCCKU
chopMyIUPOBAaHHON TPOOIIEMBI, MOJETUPOBATh peaJbHbIE CHUTYallMd Ha S3BIKE TEOMETPHH,
UCCIICI0BATh TMOCTPOCHHBIE MOJICTH C HCIOJIb30BAHUEM TI'€OMETPUYECKUX TMOHATHH U TEOpEM,
anmapata ajareOpbl; pemarh IpaKTHYSCKUE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHHEM T€OMETPHUCCKUX

BCJIIMYHNH.



TemaTn4eckoe IJIAaHUPOBaHUE

10 knace

Ne HaunmeHoBaHMe pa3je/ioB U KoanvecTso yacos DJIeKTpOHHbIe (LM(pPOBbIE)

n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
1 BBenenue B cTepeoMeTpuio 10

[IpsiMBbI€ M TUIOCKOCTH B

) MPOCTPAHCTBE. 12
[TapaniensHOCTE NIPSAMBIX U
IIJIOCKOCTEMN

3 [TepneHIUKYIIPHOCTD MPSMBIX 12
Y TUTOCKOCTEH

4 VYriel MeXIy OpSIMBIMU U 10
IJIOCKOCTSIMU

5 MHororpaHHuKH 11

6 O0BEMBI MHOTOTPAaHHUKOB 9

7 [ToBTOpEHUE: ceueHus, 4

PACCTOAHUA U YIJIbL

OO111ee KOIMYECTBO YacOB IO MPOTpaMMe 68




11 kaace

No 1/ HaumenoBanue pa3iaesioB u | Kosmdecrso yacos DJIeKTpOHHbIe (HM(ppPOBbIE)
° n/m
TeM NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE pecypchl
1 Tena Bpaienus 12
2 O06bEMBI TEN 5)
3 BekTopsl 1 KOOpAWHATHI B 10
MIPOCTPAHCTBE
4 [ToBTOpenue, 0600mIeHNHE, 7
CHUCTeMaTH3allusl 3HAHUIN
OO61Iee KOJIMYECTBO YacoOB 1O MTpOrpaMmme 34




I[MoypouHoe miIaHupoBaHHe

10 kaace

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

OcHOBHbIE IOHATHS CTEPEOMETPUHN: TOUKA, TIPsIMas, IMII0CKOCTh, MpocTpaHCcTBO. [IpaBuna
n300pakeHUsl Ha PUCYHKaX: N300pa’keHUs IIIOCKOCTEH, apaieIbHbIX MPSIMBIX (OTPE3KOB),
CepeIuHbI OTPE3Ka

IlonsThs: MEPECCKAOIMECA TINIOCKOCTH, MEPCCCKAIOIMIUECA ITpsAMaAs U IMJIOCKOCTb

IlousTHs: MEPECCKAOIIHECA TINIOCKOCTH, MEPCCEKAIOIMUECA ITpsAMas U IMJIOCKOCTb

3HaKOMCTBO C MHOTOTpaHHUKaMH, U300pakeHUe MHOTOTPAaHHUKOB Ha pUCYHKaX, Ha
MIPOEKIIMOHHBIX YEPTE)KAX

Havanphbie cBenenus o kyOe u nupamuie, ux pa3BEPTKU U Moaenu. CeueHrnss MHOTOTPaHHUKOB

HavanbpHbie cBenenus o ky0e u nupamuie, ux pa3BEPTkU U Moaenu. CeueHrnss MHOTOTPaHHUKOB

[TonsiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH H
CIICICTBUS U3 HUX

[TonsiTHe 00 aKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

[TonsiTHe 00 aKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH U
CIIEJICTBUS U3 HUX

10

ITouaTtue 06 aKCHOMATUYECKOM MMOCTPOCHUU CTCPCOMCTPHUN: AKCUOMBI CTCPCOMCTPUH U
CIICACTBHA U3 HUX

11

BzaumHoe PACIIOJIOKCHHUC IIPAMBIX B ITIPOCTPAHCTBE: IICPECCKAONUIUCCS, ITapaJUICIIBHBIC U
CKpCUIUBAIOIHUECS ITPAMBIC

12

HapaHHeJ'ILHOCTL MPpsAMBIX U IUIOCKOCTEM B MMPOCTPAHCTBE: MAPAJUICIILHBIC IIPSAMBIC B
MPOCTPAaHCTBEC, MApAJUICIIbBHOCTD TpéX IIPAMBIX

13

HapaJ'IJ'IeJ'ILHOCTL NPpsAMBIX U IJIOCKOCTEM B IPpOCTPAHCTBE: HapaJ'IJ'ICJ'IBHOCTB HpHMOﬁ " IIJIOCKOCTHU




14 VYTIuIBl ¢ COHANPABICHHBIMU CTOPOHAMU 1
15 YroJ1 MeXy IPSIMBIMHU B IPOCTPAHCTBE 1
16 YroJs MeXxay IpsIMBIMU B IIPOCTPAHCTBE 1
17 [TapannensHOCTB TVIOCKOCTEN: MapaiebHbIE TNIOCKOCTH 1
18 CBoiicTBa apauIeIbHBIX MIOCKOCTEH 1
19 [IpocTeiimume nmpocTpaHCTBEHHBIE (UTYPHI HA INIOCKOCTH: TETPadAp, Ky0, MmapasuieNenure; 1
20 [Toctpoenue ceuenuit 1
21 [TocTpoenue ceuenumii 1
29 Kontponsnas paborta o teme "[Ipsimbie u miiockocTy B pocTpancTse. [lapamiensHOCTh MPsIMBIX 1
U mockocrten”
23 [eprieHANKYIAPHOCTH MPSMOHN M TUTOCKOCTH: TIEPIICHANKYIISPHBIE MTPSIMBIE B TPOCTPAHCTBE 1
24 [IpsiMble mapasenbHbIe U NEPIICHANKYISIPHBIC K TUIOCKOCTH 1
25 [IpsiMble mapaenbHbIe U TEPICHAUKYISIPHBIC K TUTOCKOCTH 1
26 [Ipu3Hak nepneHANKYAIPHOCTH TMPSIMOU U TIOCKOCTH 1
27 [Ipu3Hak nepneHANKYIAPHOCTH MPSIMOH U TIOCKOCTH 1
28 Teopema o npsMo¥ EPIEHIUKYISAPHON TUIOCKOCTH 1
29 Teopema o npsMO¥ IEPICHAUKYIAPHON TIIOCKOCTH 1
30 Teopema o npsMo¥ EPIEHIUKYISAPHON TUIOCKOCTH 1
31 [lepnieHIuKyNAp ¥ HAKIOHHBIE: PACCTOSHUE OT TOUKH JI0 TNIOCKOCTHU, PACCTOSIHUE OT IPSIMOH 110 1
MJI0CKOCTH
32 [lepnienIuKyNAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 0 TUIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 1
IUIOCKOCTH
33 [leprieHANKYSAp U HAKIOHHBIE: PACCTOSIHUE OT TOUKHU 0 TNIOCKOCTH, PACCTOSIHUE OT MPSAMOH J10 1
IUIOCKOCTH
34 [leprieHANKYSAp U HAKIOHHBIE: PACCTOSIHUE OT TOUKHU 0 TNIOCKOCTH, PACCTOSIHUE OT MPSMOH J10 1

IIIIOCKOCTH




35 VYTIiabl B IPOCTPAHCTBE: YroJl MEXAY IPSAMOU U INIOCKOCTBIO 1

36 JIByrpaHHbIN YroJ, TMHEUHBIN yroyl IBYrpaHHOIo yriia 1

37 JIByrpaHHbIN YroJ, TMHEHHBIN yroy JBYrpaHHOIo yIiia 1

38 [eprieHAMKYIAPHOCTD MIIOCKOCTEN: MPH3HAK MEPICHANKYISIPHOCTH IBYX IIIOCKOCTEH 1

39 [eprieHAMKYISAPHOCTH MIIOCKOCTEN: MPH3HAK MEPIICHANKYISIPHOCTH IBYX IIIOCKOCTEN 1

40 [eprieHAUKYISAPHOCTD MIIOCKOCTEN: TIPHU3HAK MEPIICHANKYISIPHOCTH JIBYX IIOCKOCTEN 1

41 Teopema o Tpéx neprneHuKyIspax 1

42 Teopema o TpEX MepHEHIUKYITSIPaxX 1

43 Teopema o TpEX MepHEHIUKYITSIPaX 1

44 KonTtponbHas padora no remam "lleprneHaAMKyaIpHOCTD IPSIMBIX U INIOCKOCTEH" U "YTIIBI MEXKITY 1
MPSIMBIMU U IJIOCKOCTSIMU"

45 [ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKIIbIE U HEBBITYKIIbIE 1
MHOTOI'PaHHUKH; pa3BEPTKA MHOTOI'paHHHUKA

46 [Ipu3ma: n-yrospHas mpu3Ma; rpaHd ¥ OCHOBAHUS IPU3MBI; IIPsIMasi U HAKJIOHHAS IPU3MBI; 1
O0KOBasi 1 MOJIHAS IOBEPXHOCTh PU3MBI

47 [Tapannenenunen, NpsiMOYroJbHBIN apajuIeIeNuIe U €ro CBONCTBA 1

48 [Mupamuaa: n-yrojpHas nupaMuja, 'paHu 1 OCHOBaHUE MUPaMUIbl; OOKOBAst U NOJIHAS 1
IIOBEPXHOCTh MUPAaMU/Ibl; IPABUIIbHAS U YCEUEHHAS MUpaMUa

49 [IpaBuIbHBIE MHOTOIPAHHUKH: IOHATHE IPABUIBHOIO MHOTOTPAHHUKA; IIPaBUIIbHAS NIpU3Ma U 1
[IpaBUJIbHASI TUPAMK/IA; IPaBUIIbHAS TPEYTOJIbHAS MMPaMU/a U PaBUIbHBINA TeTpasp; KyO

50 [IpencraBnenue o NpaBUIbHBIX MHOTOTPAHHUKAX: OKTa3/1p, JOJAEKa3p U UKOCAdIP. 1

51 CumMmeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPSIMOM, MIIOCKOCTH. DIIEMEHTHI 1
CUMMETPHHU B MMpaMHJIax, Mapajuleenumeaax, NpaBuIbHbIX MHOTOTpAHHUKAX

52 Beluncnenue 31eMeHTOB MHOTOTPaHHUKOB: p&0pa, AMaroHau, yriibl 1

53 [Tnomaas 60K0BOM MOBEPXHOCTH U MOJTHON MOBEPXHOCTU MPSIMOM PU3MBI, TUIONIA/1b OCHOBAHUH, 1
TeopemMa 0 GOKOBOW MOBEPXHOCTH MPSAMON MPU3MBI

54 [Tnomaas 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH NMPABUILHON MUPAMH/IbI, TEOPEMa O IJIOIIA M 1




OOKOBOI MOBEPXHOCTH YCEUEHHOM MUPaMUIbI
55 KonTponbnas padora no teme "MHororpaHHuku" 1
56 [onsitne 06 00bpEMeE 1
o7 O0BEM nupamuibl 1
58 O0BEM mupamuIbI 1
59 O0BEM mupamMuIbI 1
60 O0BEM mupamMuIBI 1
61 O06bEM IPU3MBI 1
62 O06BEM TIPU3MBI 1
63 OOBEM TTPU3MBI 1
64 KounTponsnas padora no reme "OO0BbEMBI MHOTOTPAaHHUKOB" 1
65 [ToBTOpEeHMEe, 0000MIeHNE cCcTeMaTH3anus 3HaHu#. [locTpoeHne ceueHnii B MHOTOTPaHHUKE 1
66 [ToBTOpEeHME, 0600IIEHNE CI/IC}“GM&TI/IS&HI/I?I 3HaHMUW. BeraucieHnue paccTOSHUN: MEXKITY ABYMS 1
TOYKaMH, OT TOYKHU JI0 MPSIMOM, OT TOUKH JI0 TUIOCKOCTH, MEX]TYy CKPELMBAIOIIUMUCS TPIMBIMU
67 Hrorosas koHTposbHas paboTa 1
[ToBTOpenue, 060061IeHNE cUCTeMaTH3alUs 3HAHUN. Beruncienue yrios: MexIy
68 CKPEILMBAIOIIUMHUCS TPSIMBIMU, MEXKIY MIPSAMOI1 U TNIOCKOCTBIO, IBYTPAHHBIX YTIIOB, YTJIOB MEXKIY 1
IJIOCKOCTSIMU
OBLIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68




11 KJIACC

KoaudecTBO 4acoB

Ne i/ Tema ypoka
Bceero

1 Cdepa u map: neHTp, paanyc, IHaMeTp; IIOIIA s IIOBEPXHOCTH cepshI 1

5 B3aumHoe pacrionoxenue chepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; miomaib 1
cdepbl

3 N3obpaxenue cdepsl, mapa Ha iockocTu. CeueHus mapa 1

4 [unuHapudeckas MOBEPXHOCTh, 00pa3yroIye MUJIHHIPHICSCKONH TOBEPXHOCTH, OCh 1
IAJTAHIPUIECKON TIOBEPXHOCTH

5 Hunuuap: ocHOBaHUS U OOKOBAsi TOBEPXHOCTh, 00pa3yroIasi ¥ OCh; MJIOMIA (b OOKOBOU M MOJTHON 1
MTOBEPXHOCTH

6 N3o00paxkenue unianHapa Ha iockocTu. Pa3péprka nmununapa. Cedenust TUanHapa (MI0CKOCTBIO, 1
MapajuieTbHON WM NEPICHANKYIIPHON OCH ITUITUHAPA)

- Konndeckas TOBEpXHOCTH, 00pa3yroIIHe KOHUIECKOM MOBEPXHOCTH, OCh U BEPIITUHA KOHUYECKOM 1
MMOBEPXHOCTHU
Konyc: ocHoBanue u BepiinHa, 00pa3ymoias U 0Ch; IIIOIIa s O0KOBO U MOJHOM MOBEPXHOCTH
YceuéHHbIN KOHYC: 00pa3yIolIie U BbICOTA; OCHOBAHUS U OOKOBasi MOBEPXHOCTh

10 N3o00paxkenue konyca Ha miuockoctu. PazépTka konyca. CeueHust KoHyca (IJI0OCKOCTBIO, 1
napajuieNbHOM OCHOBAHUIO, U TJIOCKOCTHIO, MPOXOAAIIEH Yepe3 BEPIINHY)

11 KomOunarmus Tenn BpaleHuss ¥ MHOTOTPaHHUKOB 1

12 MHororpaHHuK, OMUCaHHBIN 0K0JIO cdepbl; cepa, BNUCAHHAS B MHOTOTPAaHHUK HITU B TEJIO 1
BpaIlICHUS

13 [Tonsitre 06 00pEMe. OcHOBHBIE CBOMCTBA 0OBEMOB TeT 1

14 O0BEM uIMHIpa, KOHYyCa 1

15 O06bEM mapa ¥ wiomaab chepsl 1

16 [TongoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHHS MEX Y IIOMAIsIMHU MOBEPXHOCTEH, 00bEMaMHU 1




HOJI00OHBIX TEN

17 KonTponsnas padora no temam "Tena Bpamenus” u "Oobems! Ten" 1

18 BekTop Ha IIIOCKOCTH U B IPOCTPAHCTBE 1

19 CrnosxeHre 1 BbIYMUTaHUE BEKTOPOB 1

20 YMHOKEHHE BEKTOpa Ha YUCIIO 1

21 Pa3noxxenue BekTopa o TpéM HEKOMILIaHAPHBIM BekTopaMm. [IpaBuiio napannenenunena 1

22 Pemrenne 3ama4, CBA3aHHBIX C MPUMEHEHUEM MPABUII JEHUCTBUN C BEKTOpaMHU 1

23 [IpssMoyronpHas cucteMa KOOpAUHAT B pocTpancTe. Koopaunate! Bexkropa. [Ipocreiimme 1
3aJlauM B KOOpAWHATaX

24 Yron mexay Bekropamu. CkaJasipHOE TPOU3BEACHUE BEKTOPOB 1

25 Boruncnenue yrioB Mex1y IpsIMbIMU U IIJIOCKOCTSMU 1

26 KoopanHaTHO-BEKTOPHBIN METOI TIPH PEIICHHH T€OMETPUUECKHX 3a1a9 1

27 KonTtponbHas padoTa mo Teme "BeKTopbl 1 KOOpIWHATHI B IPOCTPAHCTBE" 1

28 [ToBTOpenue, 0600meHNE 1 cucTeMaTr3alus 3Hannii. OcHOBHBIE QUTYPBI, (DAKTHI, TEOPEMBI 1
Kypca IJIaHUMETPUH

29 IToBTOpeHue, 06001eHNe U cucTeMaTu3anus 3HaHuil. OCHOBHBIE (QUTypbl, HaKThl, TEOPEMBI 1
Kypca IJIaHUMETPUU

30 IToBTOpeHue, 0000IIEHNE U cUCTEeMaTU3alus 3HaHUH. 3a/1aun IUIAHUMETPUM U METOJIbI MX 1
pereHus

31 IToBTOpenue, 0000IIeHNE U cUCTeMaTU3alus 3HaHUH. 3a/1aun TUIAHUMETPUM U METOJIbI UX 1
pereHus

32 IToBTOpeHue, 0000IIeHNnE U cucTeMaTH3ays 3HaHui. OCHOBHBIE QUTYPBI, HaKThI, TEOPEMBI 1
Kypca CTEPEOMETPUH

33 Htorosas koHTpoJbHAsA paboTa

34 [ToBTOpEeHue, 0000IIEHNE U CUCTEMAaTU3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34




YYEBHO-METO/UMYECKOE OBECIHHEYEHHUE OBPA30BATEJIbBHOI'O
IMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYEHUKA

* MaremaTuka: anrebpa 1 Hayajla MaTeMaTHYeCKOTo aHaju3a, reometrpus. ['eomerpust, 10-
11 xnaccel/ Atanacsa JI.C., Byry3os B.®., Kagomues C.b. u npyrue, AKimonepHoe
obmectBo «M3natenscTBO «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI 1JISA YUUTEJISL

YyeOHuk

* DOV Paboyas nmporpaMma 1 METOJMYECKUE MOCOOUS (Ha caifTe Prosv.ru)
* Terpaab-TpeHaxép

* 3ajauHUK

* Terpagp-3x3ameHaTop

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

®denepanbHbIi LIEHTp HHPOPMALIMOHHO-00pa3zoBaTeNbHbIX pecypcoB (DPLIOP)
http://eor.edu.ru

* Enunas xosmeknus mudpoBeIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

* EnrHoe 0KHO JTocTymna K 00pa3oBaTeIbHBIM pecypcam

http://window.edu.ru

* KaTtanor yueOHbIX U31aHN, 000pYAOBaHUS U SJIEKTPOHHBIX 00pa30BaTEIbLHBIX PECYPCOB
TSt 001IIer0 00pa3oBaHUs

http://ndce.edu.ru

* [1IkoJIbHBIN TIOpTAIT

http://www.portalschool.ru

Martepuainsl o Mmatematuke B EquHo# Koyutekuu u@poBhIX 00pa3oBaTeIbHBIX
pecypcosB

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

* MocKkOBCKHUit LOEHTP HEIIPEPLIBHOTO MATEMATUUCCKOT'O 06paBOBaHI/I${
http://www.mccme.ru

® 33,[[3‘11/[ 10 TCOMCTpPHUM: I/IH(i)OpMaHI/IOHHO-HOI/ICKOBa}I CUCTEMA
http://zadachi.mccme.ru

* IHTepHET-NIPOEKT «3a1aun»

http://www.problems.ru

® KOMHLIOTCpHa}I MareMaTuKa B IIIKOJIC

http://edu.of.ru/computermath

MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHUE OBPA3OBATEJIBHOI'O
ITPOLECCA

YYEBHOE ObOPY/IOBAHUNE

[Tnakatel, MOJIeJIM TPOCTPAHCTBEHHBIX (UTYP, HAOOP FrEOMETPUUYECKHX UHCTPYMEHTOB
OBOPYJIOBAHUE [JIs ITPOBEJEHU A JIABOPATOPHBIX N ITPAKTUYECKUX
PABOT

Mojenu npocTpaHCTBEHHBIX (PUTYp, HAOOP TEOMETPUUYECKUX HHCTPYMEHTOB


http://eor.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://ndce.edu.ru/
http://www.portalschool.ru/
http://school-collection.edu.ru/collection/matematika
http://www.mccme.ru/
http://zadachi.mccme.ru/
http://www.problems.ru/
http://edu.of.ru/computermath
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