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HHOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma 1o «I'eoMerpus. ba3oBblii ypOBEHb» Ha YPOBEHb CPEJIHETO OOIIEro
obpazoBanus s odydaronuxcs 10-11-x kimaccoB MAOY «COIIl Ne6» um. A. U. T'opauenko
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU:

» OenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Denepauuny;

* npukaza MwuHoOpHayku ot 17.05.2012 No 413 «OO6 yrBepxaeHuu ¢eaepaabHOro
rOCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAAapTa cpenHero olmiero obOpa3zoBaHus» (c
W3MEHEHUSIMHU, BHECEHHBIMU TTpUKa30M MuHnpocsenieHus ot 12.08.2022 Ne 732);

 npukaza MunmnpocemeHus ot 18.05.2023 Ne 371 «O06 yrBepxkaeHUH (enepalbHON
00pa30BaTeNbHOI MPOrpaMMbl CPETHET0 00IIEero 0Opa3oBaHUs»;

* mpukaza MunnpocBemieHuss ot 22.03.2021 Ne 115 «O6 yrBepxaenuu Ilopsiaka
OpraHM3alMl W  OCYIIECTBJICHHS  0Opa30BaTENbHOW  JIEATENBHOCTH IO  OCHOBHBIM
00111€00pa3oBaTeIbHBIM MPOTPaMMaM — 00pa30BaTEIbHBIM IPOrpaMMaM Ha4yaJIbHOTO OOIIEro,
OCHOBHOTO OOIIIETO U CPEeTHET0 00IIero 00pa3oBaHuUsY;

» Konnenmuu npenogaBanust yaeOHOTO MpeaAMeTa «ainredpa U Havajia MaTEMaTUYECKOTO
aHanuza. ba3oBblit ypoBeHbBY;

* CII 2.4.3648-20 «CaHUTapHO-3MHUIEMHUOJIOTHYECKUE TPEOOBAHUS K OpraHHU3alUsAM
BOCIUTAHUS U OOYYEHHMs, OTAbIXa WU O3JOPOBJICHUS NETeH M MOJOJCKUY», YTBEPKICHHBIX
MTOCTAHOBJICHUEM TJIaBHOTO caHuTapHOro Bpada ot 28.09.2020 Ne 28;

* CanlluH 1.2.3685-21 «['urmeHu4YecKne HOPMATHBBI W TPeOOBaHUS K OOCCICYCHHIO
o6e3zomacHocT © (W) O€3BpETHOCTH [UJIsi  4YeloBeKa (DAKTOPOB Cpenbl  OOUTaHU,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIABHOT'O CaHUTApHOTro Bpaya oT 28.01.2021 Ne 2;

* yueOHOTO TJIaHa cpeHero obiero oopazoBanus, yreepxkaeHHOro MAOY «COIIl Ne6y
uM. A. U. l'opauenko «OO0 yTBep»KIAEHUM OCHOBHOM 00pa30oBaTEeNbHON MPOrpaMMBbI CPETHETO
o011ero 0Opa3oBaHUs»;

* (QenepanbHOil paboueil mporpammbl MO y4eOHOMY MpeAMeTy «airedpa W Hayaia
MaTEeMaTU4YeCKOoro aHanusa. ba3zoBbiil ypOBEHbY.

PaGouas mporpamma opHEHTHpPOBaHA Ha IIeNiEBbIe MPHOPHUTETHI, cHOPMYIUPOBAHHBIE B
benepanbHON pabodeil mporpamMme BOCIHTaHUS W B pabodeit mporpamme BocnuTanus MAOY
«COLI Ne6» nm. A. U. I'opareHko

BaxxnocTs y4eOHOro Kypca reoMeTpuH Ha YpPOBHE CpeaHero ooimero oOpa3oBaHMs
00yCIIOBJIEHa TPAKTHUYECKONH 3HAYMMOCTBIO METAMPEAMETHBIX W TPEIMETHBIX PE3YIbTaTOB
00yJYeHUs TEOMETPUU B HAIpPaBIECHWU JMYHOCTHOTO Pa3BUTHs OOydarommuxcs, (GpopMupoBaHus
(GYHKIIMOHATBHOW MaTeMaTHYeCKONH TPaMOTHOCTH, M3Y4YEHHS APYTrUX YUeOHBIX IUCIIMILIUH.
PazButne y oOydaromuxcsi TpaBWIBHBIX MPEJACTABICHUNH O CYIIHOCTH WU TPOUCXOKICHUU
TEOMETPUUECKUX a0CTPaKIIU, COOTHOIICHUH PEAIbHOTO U UEAIbHOTO, XapaKTepe OTpaskeHUs
MaTE€MaTUYeCKOW HAyKOM SIBICHUH W IPOLECCOB PEATBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOTr0 MOJEIMPOBAaHWS B HAyYHOM I[O3HAHUM W B TMPAKTHKE
crocoOcTByeT (OPMHPOBAHUIO HAYYHOTO MHPOBO33PCHMS YUYAIUXCS, a TakKe KayecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl /IalITAl[UU B COBPEMEHHOM OOIIIECTBeE.

I'eomerpus sBisieTcsi ogHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIeTo
o0Opa3oBaHms, TaKk Kak 00eCredyrBaeT BO3MOXKHOCTh M3YYEHHUS KaK AUCIHIUIUH €CTECTBEHHO-
Hay4YHOU HAIpPaBJICHHOCTH, TaK U T'YMaHUTapHOM.

Jlorndeckoe MbiuieHHE, GOpPMUpPYEMOE TMPU H3YYCHUH OOYYAOIIMMHUCS MOHSATHIHBIX
OCHOB T€OMETPUM M TOCTPOCHHM IIETIOYKH JIOTMYECKUX YTBEPXKIECHUH B XOJ€ pelIeHus
FEOMETPUUYECKUX 3aJady, yYMEHHE BbIABUraTh M OMNPOBEPrarb T'HUIOTE3bl HEMOCPEICTBEHHO
UCIIONIB3YIOTCSl TIPU PEIICHUH 33Ja4 €CTECTBEHHO-HAy4YHOTO ILMKJIAa, B YAaCTHOCTH U3 Kypca
bu3uKu.



YMeHuEe OpHEHTHPOBATHCS B TPOCTPAHCTBE WIPACT CYIIECTBEHHYIO POJIb BO BCEX
o0acTsX JesTeIbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOO0XO/IMMOE YCIIOBHE €ro COIHMAJIbHOrO OBITHS, (hopMa OTpaKEHUS OKPYXKAIOLIET0 MUDA,
YCIOBHE  YCHEIIHOTO TIO3HAHWUS M aKTHUBHOTO IPeoOpa3oBaHHs  JACHCTBUTECIHLHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00BbEANHACT pa3Hble BUIBI y4eOHOW U TPYIOBOK
NESITETIbHOCTH, SIBISICTCS OJHUM M3 MPO(ECCHOHAIBHO BaKHBIX KAa4eCTB, MOATOMY aKTyalbHa
3ama4a GopMHUpPOBaHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBHIHOCTU
00pa3HOr0 MBIIUICHUS — CYINIECTBEHHOTO KOMITOHEHTa B IOJATOTOBKE K TPAKTHYECKOM
JESTEIILHOCTH 110 MHOTHM HAIIPaBJICHUSIM.

Leab ocBoeHus mporpammbl ydeOHOro Kypca «[eoMmeTpus» Ha 0a30BOM YpOBHE
oOydeHuss — o0mIeoOpa3oBaTelbHOE W OOMICKYJIBTYpHOE pa3BUTHE OOYYaIOMUXCS Uepe3
o0ecrieyeHHe  BO3MOXKHOCTH  TNPHOOPETCHHS HM  KCIOJIB30BAaHUS  CHCTEMAaTHUYECKUX
TCOMETPHYCCKUX 3HAHUU W JIEHCTBUH, CIENU(UIHBIX T€OMETPHH, BO3MOXHOCTH YCIEIIHOTO
NPOJIOJDKCHHUST  00pa30oBaHUs IO  CICHUAIBHOCTSAM, HE CBS3aHHBIM C  MPUKJIAHBIM
UCIIOJIb30BAaHUEM T€OMETPHH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE NpeJHA3HAuYCHA IS OOYYaIONIMXCS
CpeIHEH MIKOJIBI, HE HWCHBITHIBABIIMX 3HAYMTEIBHBIX 3aTPYJHCHHH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanusa. Takum oOpazom, oOydaromiuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0mIre MaTreMaTHIecKue YMEHUs, CBSI3aHHbBIC CO CIEeNU(DUKON T€OMETPHH U HEOOXOIUMBIC IS
JKU3HU B COBpEeMEHHOM o01iecTBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPHUIO
Oosee TIyOOKO, €CTM B JAIBHEHUIIIEM BO3SHHKHET HEOOXOIUMOCTh B TCOMETPUUYSCKUX 3HAHMSIX B
poECCUOHATLHOM IeATEILHOCTH.

JlocTmkenne eIH OCBOCHUS MIPOTPaMMBI obOecrieunBaeTCsl  pemIeHUEM
COOTBETCTBYIOIIUX 3amad. [IprHopuTeTHBIMU 3ajadaMu OcBoeHUs Kkypca «['eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax sSBIstOTCS:

e (GopMUpOBaHHME TIPEJCTABICHHUS O TEOMETPUU KaK YacTH MHPOBOM KYJIbTYpBl H
OCO3HaHHE €€ B3aUMOCBSI3H C OKPYXKAIOIIUM MUPOM;

e (OpMHpOBaHHE TMPEACTABICHUS O MHOTOTPAHHWKAX W TeJaX BpalleHUS Kak o
BOXHEHIIINX MAaTEeMaTHICCKUX MOJIEIISAX, MO3BOJISIOIINX OMUCHIBATH U U3YyYaTh Pa3HBIC SBICHUS
OKPYKAroIIero MUpa;

e (OpMHPOBAHHE YMCHHS PaClO3HABATh HAa YEPTEkKaxX, MOJACISAX M B PEATbHOM MHpPE
MHOTOTPAHHWKH ¥ TeJIa BPaICHHUSI,

e OBJIQJICHHE METOJaMU peIIeHUs 3aJad Ha TIOCTPOCHUS Ha H300paKEHUAX
NIPOCTPAHCTBEHHBIX (DUTYD;

e (OpMHPOBAHHE YMEHHUS ONEPHPOBATH OCHOBHBIMH TOHSATHSMU O MHOTOTPAaHHUKAX U
TeJIaxX BpAIllEHUS U UX OCHOBHBIMH CBOMCTBaMHU;

e OBJIQJICHHE AJITOPUTMAMH PEHICHUS OCHOBHBIX THIIOB 33Ja4; ()OPMHUPOBAHHUE YMECHHS
MIPOBOJIMTH HECJIOXHBIC JOKa3aTeNbHBIC PACCYXICHHUS B XOJIE PEHICHHS CTEPCOMETPHUCCKHUX
3a/1a4 U 3a/1a4 ¢ MPAKTHUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJbHBIX M TBOPUECKHX CHOCOOHOCTEM oOydarommxcs,
MO3HABATEIIBHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMEHHH, KPUTUIHOCTH MBIIIIJICHUS;

e (dopMmupoBanue (HYHKIIMOHATBLHOW T'PAMOTHOCTH, PEIEBAHTHON TEOMETPUU: YMEHUE
pacro3HaBaTh MPOSIBICHUS TEOMETPHUECKUX TOHATUN, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pCATbHBIX JKU3HEHHBIX CHUTYAlUSIX W MPH HU3YYECHUU JAPYTUX yYUEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (HOpMyIHpoBaTH MX Ha S3BIKE T'€OMETPUU U CO3/1aBaTh
T€OMETPUYECKUE MOJETH, MPHUMEHSITh OCBOCHHBIH TEOMETPUYECKHI ammapaTr Ui PElIeHHS
MPAKTUKO-OPUEHTUPOBAHHBIX 33]]a4, MHTEPIPETHPOBATH U OIICHUBATH IMOJTYYCHHBIC PE3YIIbTATHI.

OTIUYUTENEHOW 0COOCHHOCTHIO MTPOTPAMMEI SIBJISIETCS] BKIFOUEHUE B KYPC CTEPEOMETPHH
B HAYajle ero W3y4YyeHWs 3ajad, pellaeMblX Ha YpPOBHE WHTYUTHUBHOTO T[O3HAHUSA, U
omnpenen€HHbIM 00pa3oM OpraHW30BaHHas paboOTa HaJg HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO
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JIOTUYECKOIO0 M IPOCTPAHCTBEHHOIO MBIIUIEHUS, CTUMYJIHUPYET NIPOTEKaHWE HWHTYUTHBHBIX
MIPOLIECCOB, MOTUBUPYET K AAJIbHENIIEMY U3YUEHUIO [TPEAMETA.

[Ipennourenue oTHaércss HATISAHO-KOHCTPYKTHBHOMY METOJY OOYYEHHs, TO €CTh
TEOPETHYECKUE 3HAHUS HMMEIOT B CBOEM OCHOBE YYBCTBEHHOCTb MPEAMETHO-IPAKTUYECKOMN
JeSATeNIbHOCTH. Pa3BuTHE INpPOCTPaHCTBEHHBIX IPEACTABIEHUN Yy ywamMxcsi B Kypce
CTEpEOMETPUU MPOBOJUTCS 3a CUET pellleHus 3aa4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OIEPHPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. Coznanue oOpa3za MPOBOAMUTCS C
OMOPO HA HATJSAHOCTh, & ONEPUPOBAHUE O0PA30M — B YCJIOBUSX OTBJICUEHHUS OT HATJISIIHOCTH,
MBICJIEHHOT'O U3MEHEHHUS €r0 UCXOIHOI0 COEPIKaHNUS.

OcHoBHBIE coaepkaTenbHble JHHUKM Kypca «['eomerpum» B 10-11 Kiaccax:
«MHororpanHukmn», «lIpsiMble U IJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus», «Bekropsl u
KOOPJIMHATHI B IPOCTPAHCTBEY. POPMHUPOBAHUE JIOTHUECKUX YMEHUN paCIpeAeIieTCsl HE TOJIbKO
M0 COJAEp)KaTeIbHbIM JIMHUSM, HO M MO rojaM OOy4YeHHsT Ha YpPOBHE CpEIHEro OO0IIero
obOpazoBaHwUs.

Copepxanue 00Opa3oBaHMs, COOTBETCTBYIOLIEE IPEIAMETHBIM pe3yibTaTaM OCBOCHUS
paboueii MporpaMMBbl, pacpeeIEHHBIM 110 ToAaM 00y4YeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3om,
yTOOBl  OBJIQJICHHE TIEOMETPUYECKMMHM  TOHATUSAMM M  HaBbIKAMHM  OCYILECTBISIOCH
MOCNIE0OBATENbHO M MOCTYHATEeNbHO, C COOJIOJIEHUEM TPUHIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKITIOYAJINCH B OOIIYI0 CHCTEMY I€OMETPUYECKHUX MPEACTaBICHUH 00yJaromuXxcs,
pacuupsis u yrayOssis e€, 00pa3ys IpOoYHbIe MHOXKECTBEHHBIE CBSI3U.

Ha u3yuenue reomerpun otBoautcs 2 yaca B Heaenmo B 10 kitacce u 1 yac B Hexento B 11
KJIacce, BCEro 3a JiBa roga o0yuenus - 102 yueOHbIX yaca.

®opmbl yuéTa padodeii NporpaMMbl BOCIUTAHHUA B pado4eil mporpaMMe 1o MaTeMaTHKe
B cootBerctBun ¢ ®I'OC i1t Bcex yd4eOHBIX MPEIMETOB B paMKaX KOMIETEHTHOCTHO—
OPUEHTUPOBAHHOI'O YpOKa, IIEJIBI0 BOCIMTAHUS CErOJHS SBIIAETCS JOCTUKEHHE JIMYHOCTHBIX
pe3ynbTaToB: (OPMUPOBAHME MOIOKHUTEILHON MOTUBALIMU K 00YYEHHIO; CO3/1aHNE ITO3UTUBHOTO
HMOILMOHAIBHOTO  OTHOMIIEHHWS K YpPOKy M  ydeOHOMY mpeaMery; (opMHpOBaHUE
KOMMYHHUKaTUBHOW KOMIIETEHIIMM, MNOTPEOHOCTH B MNPUOOPETEHUHM HOBBIX 3HAHUI uepe3
COTpPYAHHYECTBO (yMeHUe paboTaTh B TpyIIE WIM B Mape, NPeACTaBIsATh pe3yibTaT CBOEH
JESATENIbBHOCTH U JESTENIbHOCTH TPYMIbl, HCIOIb30BaTh MPUEMBl PEUEBOr0 OOIIEHHSI B XOJI€
KOJIJIEKTUBHOTO OOCYXJEHUSI HpoOJIeMbl M NPUHATHUS pEIIeHHs, YBakaTh 4y)KO€ MHEHUE U
OTCTauBaTh CBOIO TOUKY 3PEHMUS).
[Toatomy B ypoke npu peanuzaunu PI'OC TpeThero nokoiaeHus 3a1ada nejarora:
e He TONbKO TOYHO, HO U TBOPYECKHU BBIINOJHATH MPOrPAMMHO-METOANYECKHE TPeOOBaHUS K
YPOKY;
e YYUTBIBATh OOJy4EHHOCTb, O0y4YaeMOCTb, Yyue€OHbIE M BOCIUTATEIbHBIE BO3MOKHOCTH
y4ammxcs;
e BBIIENATH B COAepKaHUe MaTepralia 00BEKT MIPOYHOIO YCBOEHUS;
e TIPOJIYMBIBaTh IIEHHOCTHOE OCHOBaHHE BBIOOpA COJIEpKAHUS W TPAKTOBKU Y4eOHOTO
MaTepHala Ha ypoKe;
e OCYULIECTBJIATH MPAKTUUYECKYIO HAMPABIEHHOCTh Y4eOHOTr0 Impoliecca;
e coyeTaTh (PpoHTaNBHBIE (POPMBI PAOOTHI C TPYNIOBBIMU U MHAWBUIYaTbHBIMU;
o nuddepeHIUpOoBaTh TOMAITHUE 3a/1aHNUS;
e 00ecre4nuThb OJaronpusATHbIE TMTHEHUYECKUE U ICTETUYECKUE YCIIOBHS,
e B OOILICHHE YMEJO COUYETaTh TPEOOBATEIBHOCTh U YBAXKECHUE K JINYHOCTH y4aIlerocs.
BocnuratenpHbple 1eau  1r000ro  ypoka OTHOCATCA K  BOCHUTAHUIO — KYJIbTYpbI
JMYHOCTHU: BOCHUTHIBATh TAaKOE-TO KauecTBO; BOCHUTHIBATH /(hOPMUPOBATH IIEHHOCTHOE
OTHOIIEHHE K TOMY-TO; BOCHHUTHIBaTb OEpEkKHOE/YBaXKUTEIbHOE OTHOIIEHHUE K TOMY-TO;
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BOCIIMTBIBATh HCIIPUATHEC TOTr'O-TO U T.H. Ho na YpOKax Mar€MaTuKu, Mbl JOJI’KHBI BOCITUTHIBATH

OTHOIICHHUA K MaTeéMaTHKE KaK K 4YaCTHu O6HI€‘*ICJ'IOBC‘*I€CKOI‘/’I KYJIBbTYPHEI;

dhopMupOBaTH

MOHUMAaHWE 3HAYMMOCTH MAaTEMAaTHUKH JUIsi HAyYHO-TEXHHUYECKOTO IpOrpecca; BOCIUTHIBATH
rpaduyuecKyro KyJlbTypy IIKOJIbHUKOB.

C yuerom paboueii nporpammel Bociutauusi MAOY MO r.Hsraus «COLI Ne6y um. A.
N. T'opauenko (Monynb «lIIKOJBHBIA YpOK») BOCHUTATEIbHBIN MOTCHIMA YPOK peaTu3yeTcs

qyepes:
IlesieBbIe MPUOPHUTETHI MeTobl ¥ IPUEMBI

VYcraHoBieHue [Moompenue, momAepkKa, I[OXBaja, MPOCkOA  yUUTEINS.

JIOBEpPUTENIbHBIX  OTHOUIeHUH | [IpuBieueHre BHUMaHMs OOydaroLIMXCsd K 00CyKIAaeMoil Ha

MEXKIYy y4YUTeIeM U  €ro | ypoke uHQPOpMaIllMK, aKTUBU3ALMI0O WX I[03HABATEIHHON

y4EeHHUKaAMH JNCATCIbHOCTH ~ 4Yepe3  KCIOJb30BaHHE  3aHMMATEIbHBIX
AJICMEHTOB, HCTOPHIA U3 KU3HU COBPEMEHHUKOB.

[ToOyxnenue mkonbHUKOB | [ToOyxnenne  oOyuaromuxcss — coOmogaTh  Ha  ypoke

co0JII0/1aTh Ha yYpOKe | OOMENPHUHSTEIE HOPMBI TOBEACHHS, IpaBuia OOIICHUS CO

OOIICTIPUHSATHIC HOPMBI | BCEMH YYaCTHHKAMH OOpa30BaTEIBHOIO MPOIECCa, MPUHIIUTIBI

ITOBEICHUS y4eOHOW JUCIMIUIMHBI U CAaMOOPTaHU3aI[UU Yepe3 3HAKOMCTBO
u B mocieayromeM coomonenne «l[IpaBun  BHyTpeHHETro
pacropsiaka 00yJarOIIUXCsI, B3aMMOKOHTPOJTH u
CaMOKOHTPOJIb 00YYaIOIIHXCSl.

[TpuBiieucHmE BHuManus | Co3manue CITelMaIbHBIX TEMaTHYECKUX MIPOCKTOB,

IIKOJIbHUKOB K IICHHOCTHOMY | PACCUMTAHHBIX Ha COTPYIHHYECTBO MY3CHHOTO Ieaarora,

aCTICKTy U3Y9IaeMBbIX Ha | megarora-rcuxojiora c VAUTEISIMA MpPeIMETHUKAMH,

YpOKax sIBJICHUU

opraHuzanys paboThl C MOJY4aeMOW Ha YpOKE COIHaIbHO
3HaYUMOM HHQOpMaIel — WHULUMUPOBAHUE €€ 00CYXIeHus,
BBICKA3bIBaHUS YYaIlUMHCS CBOEr0 MHEHHMS IO €€ I0BOLY,
BBIPAaOOTKM CBOETO K HEW OTHOIIEHHUS, pa3BUTUE YMEHMs
COBEpIIATh MMPABUIBHBIN BHIOOD.

Pa3zBuTne mnosHaBarenbHOU U
TBOPYECKOI AKTUBHOCTH,
WHULIMATUBHOCTH B
Pa3IUYHbIX cdepax
IIPEIMETHOM  JEATEIBHOCTH,
PaCKpBITHS TBOPYECKUX
CHOCOOHOCTEH, 00yUaronmxcs
Y Pa3HbBIMH
00pazoBaTeIbHBIMU
HOTPEOHOCTAMHU u
WHIUBUTyTbHBIMU
BO3MO>KHOCTSIMU

OpraHI/I3aI_II/I$I MPEAMETHBIX O6pa30BaTeJ'ILHBIX COOBITHI

(mpoBeneHNEe MPEeIMETHBIX AeKaa) A 00ydaroluXcsl.

Hcnonb3oBanue
BOCIIUTATEIbHBIX
BO3MOKHOCTEH  coJiepKaHus
y4eOHOTro mpeameTa

JemoHcTpanus JEeTAM IIPUMEPOB OTBETCTBEHHOTO,
IPaX/IaHCKOTO TIOBEJEHUS, IPOSBICHUS YEJIOBEKONIOOUS U
I00pOCEePIeYHOCTH, MIEPEBOJI COJIEPKAaHMs C YPOBHS 3HAHUHN Ha
YPOBEHB JINYHOCTHBIX CMBICIIOB, BOCIIPUATHE LIEHHOCTEN Yepes
noJ00p COOTBETCTBYIOIIMX TEKCTOB JJISi YTEHUS, 3a1ad JUIsd
peleHust, NpoOJIEMHBIX CUTyallUi [UId O0OCYXIEHMs B Kiacce,
aHaJM3 TOCTYIKOB JIO/EH, UCTOPHHA Ccyne0, KOMMEHTapHH K
MPOUCXOJSIIMM B MHpE COOBITHSM, HCTOpUYECKas CIpaBKa
«JIeHTa BpeMeHn», IpOBEICHUE YPOKOB MYKECTBA.

IIpumenenue Ha

ypOKe

WHTennekTyalbHble UTPhl, CTUMYJIHPYIOIINE MO3HABATEIbHYIO




WHTEPAKTUBHBIX (hOpM pabOThI | MOTUBAIUIO MIKOJILHUKOB; KBECTHI, TUCKYCCHH, KOTOPBIE TAIOT
y4anmxcs y4almuyMcsi ~ BO3MOXKHOCTh ~ MPHUOOPECTH  OMBIT  BEACHUS
KOHCTPYKTUBHOTO JHaJIOTa B aTMoc(hepe MHTEIUICKTYalbHBIX,
HPABCTBEHHBIX M ACTETUYECKUX MEPEKMBAHUM, CTOJKHOBEHMI
Pa3IMYHBIX B3IJISIOB U MHEHUM, MOMCKA UCTUHBI U BO3MOMXHBIX
MyTeH pPEelIeHHs 3a/1a4u WK MPOOJIeMbI, TBOPYECTBA YUUTEIS U
y4almxcs, TPYIMIoBbie paboThl Wi paboThl B Tapax, ¢ IENIbIO
00y4YeHHUs KOMaHJIHOW paboTe M B3aUMOJCHCTBUIO C APYTHMH
JEThMH, TTIOCTAHOBKU OOIICH IEeNH, IS TOCTHXKEHUS KOTOPOi
KaXIbli  JOJDKEH  BHECTM  WHJMBUIAYAJIbHBIM  BKJIAJ,
pacmpeneneHuto poiel, pedruexcreii BKiiaga Kaxaoro B 00mui

pe3yJIbTar.

MotuBanus spyaupoBaHHbIX | HacraBHudecTBO.  Yuacthe  NpeACTaBUTENEH  IIKOJIBHOTO

ydammxcs Haj ux | aktuBa B CoBere mnoagepkKu peOeHKa [0 BOIPOCaM

HEYCIEBAIOINUMU HEYCHEBAOIIUX  O0Oy4yaroIluxcs C  LEJIbI0  COBMECTHOIO

OJIHOKJIAaCCHUKaMH COCTaBJICHUS IUIaHa JMKBUJALUH aKaJeMHYECKON
3aI0JDKEHHOCTH 110 IIPEIMETAM.

Pa3Butus Hcnonb3oBanue texHonoruu «Iloprdomamnon.

CaMOCTOSITEIIBHOCTH,

pediexcun U CaMOOLIEHKH,

IJIJAHUPOBAHUS JIESITEIIBHOCTH,

BUJCHUSA IIPaBUJIBHOTO

BEKTOpa JUI  JaJIbHEHIIETO

pa3BUTHSI CIOCOOHOCTEHN

NHunnmunpoBanue u | Peanuzanuss MMM UHAMBUAYaJNBHBIX M TPYMIOBBIX

MOAAECPKKA HCCIIEAOBATEIILCKUX  IIPOEKTOB, YTO JacT  UIKOJIbHUKAM

HCCIIEI0BATEIBCKON BO3MOXXHOCTb NPHOOPECTU HABBIK CAMOCTOATEIBLHOTO PELICHUS

JEATEIbHOCTH IIKOJIBHUKOB TEOPETUYECKON  MpoOieMbl, HaBBIK T'€HEPUPOBAHUS U

opopmiieHHs COOCTBEHHBIX WJEH, HaBBIK YBaXXUTEJIHHOTO
OTHOILICHMS K UyXUM HJesIM, 0(OPMIIEHHBIM B paboTax Ipyrux
uccienoBaTenell, HaBbIK IMYOJIMYHOTO BBICTYIUIEHHUS MEpen
ayIUTOpUEN apryMEHTHUPOBAaHUS U OTCTAaUBAaHUS CBOEH TOUKH
3peHMs.

Br160p Tex mwnu uHbIX (GopM, Criocob60B, METOJIOB M MPOEMOB BOCIIUTATENILHON pabOTHI Ha
YPOKE YUUTEINb ONPEAEINIAET CAMOCTOSTEIBHO B COOTBETCTBUH € LENSIMM U 3aJJauaMU ypOKa.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsimble ¥ MIIOCKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE TOHATUS CTepeOMeTprHr. Touka, Ipsmas, IIIOCKOCTh, IPOCTPaHCTBO. [IoHsTHE
00 aKCHOMaTHYECKOM MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3anMHOe pacrionokeHre npsiMbIX B MPOCTPAHCTBE: MEPECEKAOIIUECs, MapaJIeIbHbIE 1
cKpemuBampomyecs npsaMsle. llapamnenbHOCTh MNpPsAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuleJIbHbIe IPSAMBIE B IIPOCTPAHCTBE; IMAPAJICIIBHOCTh TPEX NPAMBIX; MapauIeIbHOCTh
IpSIMOM M IIJIOCKOCTH. YTJbl C COHANPABICHHBIMU CTOPOHAMM; YroJI MEXKAY IPSIMBIMU B
npoctpancTBe.  [lapanienbHOCTh  TUIOCKOCTEW:  MapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX M1ockocTel. [Ipocreiiue npocTpanCcTBEHHBIE (PUTYPBI Ha MIIOCKOCTH: TETPAdIp,
KyO, mapajuienenumnes; NoCTpOeHNe CeUEeHU.




[lepneHIUKYNSIpHOCTh HPSIMOW M IIJIOCKOCTH: IMEPHNEHAMKYJISIPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpSAMBIE NApauUIeIbHBIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IIPU3HAK
NEePHNEHAUKYJIIPHOCTH IIPSIMOM M IJIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISPHON
IUIOCKOCTH. YTJBl B IPOCTPAHCTBE: Yrojl MEXAY MPSAMOM M IUIOCKOCTBIO; JBYTPAHHBINA YIOJI,
JIMHEUHBIN Yrojl JBYIPaHHOro yria. lIepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, HPOEKIMs (UIypbl Ha IIOCKOCTb.
IlepneHquKyISIPHOCTD IUIOCKOCTEN: IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX IUIOCKOCTEN. TeopeMa
0 TPEX NMEPIEHIUKYIIApax.

MHOrorpaHHUKHU

[lonsiTiE MHOIOrpaHHUKA, OCHOBHBIE DJEMEHTHl MHOIOTPaHHMKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronbHasi npusma; rpaHu
U OCHOBAHMS MPHU3MBI; NIPsIMasi U HaKJIOHHAs [IPU3MbI; OOKOBAs U MOJHAsI TOBEPXHOCTh IIPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIbHBIN IMapauleNenuIe] U ero csoicrsa. Ilupamuaa: n-yronpHas
nupampsia, TpaHM W OCHOBAaHHME NHMpaMHbl,; OOKOBas W IOJHAs IOBEPXHOCTb IMUPAMUJbI;
IpaBWIbHAas M Yyceu€HHas MNHUpaMuaa. OJIEMEHTbl MNpU3Mbl W nupamuabl. [IpaBusibHbIE
MHOIOTPaHHMKU: MOHATHE MPABUIBHOIO MHOIOIDAHHUKA; NpaBUiIbHAs NpU3Ma M NPaBUIbHAS
NUpaMKJia; MpaBUiIbHAsl TPEYrobHasi MUpaMKia U IPaBUIbHBIA TeTpasap; kyO. [IpencraBinenue
O IpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Ap, HoJeKa’Ap U ukocadap. CedeHus NpU3MBI U
HUPAMHU/IBI.

CuMMeTpHst B IIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM, IUIOCKOCTH.
DneMEeHThl CUMMETPUH B IMpaMuax, napauieienuneax, IpaBuIbHbIX MHOTOTpaHHHUKAX.

Beluuciienue 31€MeHTOB MHOTOIpaHHUKOB: péOpa, quaroHaiu, yrisl. Ilnomans 00koBoi
MIOBEPXHOCTU W IIOJIHOM ITOBEPXHOCTH MPSMOM NIPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NPaBWIbHON NHUpamMuAbl, TeOpeMa O IUIoumaau yceuéHHo mnupamuibl. [loHsTHE 00 00BEME.
O06BEM nupaMusl, IPU3MBI.

[lonobusie Tena B mpocTpaHcTBe. COOTHOLIEHMS] MEXIY IUIOLIAASMH TOBEPXHOCTEM,
00BbEMaMu MOAOOHBIX Tell.

11 KJIACC

Tena Bpamenus

Hunuaapudeckas MOBEPXHOCTh, OOpa3ylolIHe WIHMHIPHUYECKOH IOBEPXHOCTH, OCh
HATUHAPUYECKONU TTOBEepXHOCTH. L{umuHap: ocHOBaHUS B OOKOBasi TOBEPXHOCTh, 00pa3yroImas u
0Cb; IUTOMIaAh OOKOBOI M TIOJTHOM MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yrolIe KOHUYECKOW IMOBEPXHOCTH, OCh WM BEpIIMHA
KOHUYECKOW ToBepXHOCTH. KoHyc: OCHOBaHWME WM BepIIMHA, OOpasyrolias W OCh; IJIOMIA/Ib
OOKOBOM M TOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ylolire M BBICOTA; OCHOBAaHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHTp, paauyc, IUaMeTp; IUIONIAJb TOBEpXHOCTH cdeprl. BzammHoe
pacmoioxeHue cepsl U TUIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe; TUIoIas chepol.

N3o0pakeHue Ten BpalieHus Ha TII0CKOCTH. Pa3BépTka MIMHpa U KOHYCA.

KoMOuHamu Ten BpaimieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHHK, OMHCAHHBINA OKOJIO
cthepsr; chepa, BOUcaHHAs B MHOTOTPaHHUK, WJTH TEJIO BPAIIICHHS.

[Tonstne 06 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapajienenuneaa u ciaeActBus u3 He€é. OO0béM muauHApa, KoHyca. O0BEM
nrapa ¥ riomasib cepsl.

[TogoOnbie Tema B mpocTpaHcTBe. COOTHOMICHHS MEXAY IUIOMIAISIMH TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEIl.

Ceuenust nuiuHApa (mapauieIbHO U MEPHEHIUKYISIPHO OCH), CEYEHHs KOHyca
(mapasnienbHOEe OCHOBAHUIO U MPOXO/SIIIEE YEPE3 BEPUINHY), CEUSHUS I1apa.



BexkTophI M KOOPAUHATEI B IPOCTPAHCTBE

Bektop Ha muockocth u B npocTpaHcTBe. (CoK€HHWE M BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ducio. PasnokeHue BekTopa IO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[TpaBwiio napamuienenunena. Pemenue 3agad, cBSI3aHHBIX C NPUMEHEHUEM IIPAaBUJI JEHCTBUH C
BeKTOpaMHu. lIpsimMoyronbHas cucreMa KOOpAMHAT B IpocTpaHCTBe. KoopauHAaThl BEKTOpA.
[Ipocreimue 3amadyn B KOOpPAMHATAX. YTOJN MEXIy BekTopamu. CKalsipHOE IPOU3BEIEHUE
BEKTOpPOB. BbIYMCIIEHHME YIVIOB MEXIYy IPSIMBIMU U IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN
METO/| IIPY PELIEHUU T€OMETPUYECKHX 3aa4.

IINTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIbTATbBI

JIM9HOCTHBIE PE3yIbTaThl OCBOSHUS NPOrpaMMbl yd4eOHOTO mpeamera «MaTemaTukay
XapaKTepU3YIOTCS:

I'pazknanckoe BocMTaHHe:

c(OPMUPOBAHHOCTBHIO TPAKIAHCKOM TO3UIMH OOYy4YalolIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJICHAa POCCHUICKOTO OOIIECTBA, MPEJICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEayp TpakJaHCKOro oOmiecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMAIHHBIMA WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYCHHEM.

I[aTpuoTHyeckoe BOCIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON IPasKIaHCKOM UICHTUYHOCTH, YBAXKEHHUS K MPOIIIIOMY
U HACTOSANIEMY POCCHUCKOH MaTEeMAaTHKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHIKCHUSM
POCCHUHCKMX MaTeMaTHKOB M POCCHMCKOW MaTeMaTUYECKOW IIKOJIbI, K MCIOJIB30BAHUIO ITHX
JOCTIIKEHUH B IPYTHX HayKaX, TEXHOJIOTHSX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapojaa; cHOpMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTHYECKUM MPUMEHEHHUEM
JOCTYIKEHUH HAYKH W JISATSIBHOCTHIO YUEHOTO; OCO3HAHWEM JIMYHOTO BKJIAJa B TOCTPOCHUE
YCTOHYHBOTO OYyIYIIETO.

JcTeTHYecKoe BOCIUTAHNE:

ACTETHMYECKUM  OTHOIIEHHWEM K MHpPY, BKJIIOYas JCTETUKY MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a1ad, pEIICHWH, PACCYXJICHHI, BOCIPUUMYHBOCTHIO K
MaTeMaTHYECKUM acleKTaM pa3InYHbIX BUIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHHE:

cOpPMUPOBAHHOCTHIO YMEHHS MPUMEHITh MaTeMAaTUYeCKHWE 3HAHHWS B HMHTEpecax
3I0POBOTO W 0e30MMacHOro oOpa3a KHM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBIO
(3mopoBoe muTaHUe, cOATAHCUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (usndeckas
AKTUBHOCTH); (PHM3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATHUSAX CIIOPTUBHO-030POBHTEIHHON
JESTENIbHOCTHIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYIOTIOOMS; MHTEPECOM K Pa3TMYHBIM
chepam TpoheCcCHOHATTLHOM JCSITETLHOCTH, CBSI3aHHBIM C MaTEMAaTHKOW W €€ TPUIIOKESHUSIMH,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBHIOOP OymyIei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIS
’KU3HEHHbIEC IIJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4ecKoMy OOpa3oBaHHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSDKEHWH BCEW JKU3HM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pelIeHNU IPAKTUYECKUX 3a/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

JK0JI0THYECKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTHIO SKOJOTUYECKOW KYJIbTYpbl, MOHUMAHHEM BIUSHUS COLHUAIbHO-
HPKOHOMHUYECKUX TMPOILECCOB HA COCTOSHUE TPUPOIHOW U COIMATBHON Cpefbl, OCO3HAHUEM



r100aNbHOTO  XapakTepa OKOJOTMYECKHMX  IpoOJieM; OpHEHTalue Ha  NpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN Uil pelieHus 3a7iad B 00JIaCTU OKpYXKaloUleil cpelpl, IIaHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOXKHBIX ITOCJIEICTBUM JJIs1 OKPY>KAIOILEN CPEJIBI.

ILleHHOCTH HAYYHOTO NO3HAHMS:

Cc(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOI MPAKTUKH, TOHHMMaHUEM MAaTeMaTUYeCKOM HAayKH KakK cgepbl
4eJI0BEYECKOM JIeATEIbHOCTH, 3TANOB €€ Pa3BUTUS M 3HAYMMOCTH JJISl Pa3BUTHS IMBUIIM3AINM;
OBJIAJICHUEM SI3BIKOM MaTEeMaTHKH M MaTeMaTU4ecKOW KyJIbTYpOH KaK CpPEJACTBOM IO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKHD M  HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHAUBUAYAJILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble  pe3yiabTaTbl  OCBOGHHMS ~ IPOrpaMMbl  y4yeOHOro  IpeaMmera
«MaremaTuka»  XapakTepU3YyIOTCS  OBJIAJIEHUEM  YHHUBEPCAIbHBIMU  HO3HABAMEbHLIMU
OelicmeusmMy,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUIMU,  VHUBEPCATbHLIMU
Ppe2YIAmUBHbIMU OeUCMBUIMU.

1) Vuueepcarvnvie nosnasamenwvhvlie Oeticmeusi, obecneuusaiom  GopmMuposaHue
0a306b1X KOCHUMUBHBIX NPOYECCO8 0OVUAIOUWUXCS (0C80EHUEe MEMOO08 NO3HAHUSL OKPYICAIOUIEe20
Mupa; npuMeHeHue JN02UYECKUX, UCCIe008amenbCKuX onepayull, yMeHui pabomams ¢

ungopmayuetl).
Ba3oBble joruyeckue aeiicTBus:
o BBISIBIISITh M XapaKTePH30BaTh CYNICCTBEHHBbIC NPU3HAKH MAaTEMAaTUYCCKUX

00BEKTOB, MOHATUH, OTHOUICHUH MEX]y MOHATHIMU; (GOPMYJINPOBATH ONpPEAEICHUs MOHITUH;
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KJIAacCU(UKALMK, OCHOBAHUA JUIsi 000OLIeHus u
CPaBHEHHUs, KpUTEPUN ITPOBOAUMOIO aHAIN3a;

. BOCIIPUHUMATB, (dhopMynupoBaTh u peoOpa3oBbIBaTh CYKJICHHUS:
YTBEpAUTENIbHBIE U OTPULIATENIbHbBIE, €TUHUYHbIE, YACTHBIE U 0011E; YCIOBHBIE;
. BBIBIIAITH MAaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U IIPOTHUBOpPEYUS B

dakTax, MaHHBIX, HAOMIOJACHUAX M YTBEPXKICHHSX; Mpe/Ularatb KPUTEPUHM JUIs BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

L4 ACJIaTb  BbBIBOJBI C HUCIIOJIb30OBAHHUEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX U
HHAYKTUBHBIX YM038.KJIIO‘ICHI/II>'I, yMO33KJ’IIO‘lCHPII>i 110 aHaJIOTHUH,;
L4 MMPOBOAUTE CaMOCTOATCIIBHO O0Ka3aTCJIbCTBA MATCMATHUYCCKUX YTBep)KI[GHI/II\/JI

(mpssMble W OT TMPOTHBHOIO), BBICTPAMBATh APTYMEHTAIMIO, TMPUBOAWTH TMPUMEPHI H
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

o BBIOMpaTh CIIOCOO perieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HaubOollee MOMXOMAMIMA ¢ YY4ETOM CaMOCTOSTETBHO BBIJEIEHHBIX
KpUTEPUEB).

ba3zoBble ucciieqoBaTe/ibCKHe AeHCTBUSA:

. UCIIOJIb30BaTh BOMPOCHI KaK HCCJICIOBATEIIbCKUN WHCTPYMEHT ITO3HAHWS,
dbopMyIupOBaTh BOMPOCH], (GUKCUPYIOIIHE MTPOTHBOPEUNE, TPOOJIEMY, YCTaHABINBATh NCKOMOE
U 1aHHO€, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHHUE;

o MIPOBOJIMTH CaMOCTOSITEIPHO CIUTAHWPOBAHHBIN 3KCIIEPUMEHT, HCCIICIOBAHUE TI0
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SIBJICHHS, IMPOIECCA, BBISBICHHUIO
3aBUCHUMOCTEN MEXTy 00bEKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

. CaMOCTOSITENIbHO (OpMYJIMpOBaTh OOOOIIEHWs] W BBIBOJALI IO PE3yJIbTaTam
NPOBEAEHHOTO  HAONIONEHUs, UCCIEOBaHMS, OIEHUBATh JIOCTOBEPHOCTh  IOJYyYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

o MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpollecca, a TaKKe BbIABUIATH
MPEJIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.
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Paborta ¢ undopmanmeii:

. BBISBIIATh JeQUUUTH MH(OpPMaLUM, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOIIPOC U JUIsl pELIEHUs 3a1a4U;
. BBIOMpPATh MH(POPMALUIO U3 HCTOYHHUKOB DA3IUYHBIX THIIOB, AaHAJIM3HPOBATH,

CHCTEMAaTH3UpPOBaTh M HHTEPIPETUPOBATh HMHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEICTABIICHNUS,;

. CTPYKTYpPUPOBaTh HWHGPOPMAILIMIO, TMPEJICTaBIATh €€ B pPa3sIUYHBIX (opMmax,
WLTIOCTPUPOBATh IpadUuecKy;

J OLIEHUBAaTh HaA&KHOCTh MH(OPMALMK [0 CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHuuseepcanvhvie KoMMyHUKamueHwle Oelicmeusl, 06ecneuusarm chopmuposanHocns
COYUATIbHBIX HABLIKOG 00YUAIOUUXCH.

Oo0wmenue:

. BOCIIPHHUMATh U (OPMYJIMPOBATH CYKICHHUS B COOTBETCTBHM C YCIOBHSIMH H
HenssMu  OOMICHHUS; SCHO, TOYHO, T'PAaMOTHO BBIPaXKaTh CBOIO TOUYKY 3pEHHS B YCTHBIX U
INUCbMEHHBIX TEKCTaX, JaBaTh IOSACHEHHUS IO XOJy peIlIeHUs 3aJaud, KOMMEHTHPOBATh
IIOJIyYECHHBIN pe3yibTarT;

o B XoJle OOCYXKIEeHHs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXJIaeMOH TEMBbI,
npoOjeMbl, penraeMoil 3aJauyd, BBICKA3bIBaTh UJEH, HAIEJIEHHbIE Ha IOUCK PpEIICHUs;
COIIOCTABJISITh CBOM CYXJICHHUS C CYXICHUSMH JPYTrUX YYacTHHUKOB JIUAIIOTa, OOHAPYXHUBATh
pasinyMe W CXOJCTBO MO3MLMH; B KOPPEKTHOH (opme (HopMyaupoBaTh pa3HOIIACHsl, CBOU
BO3PAXKCHHUS;

o NpPEJCTaBIATh PEe3yNbTaThl PEHICHUs 3aJaud, SKCIIEPHUMEHTa, MCCIeOBaHus,
IPOEKTa; CaMOCTOSITEIbHO BHIOMPATh (popMaT BBICTYIJIEHHS C Y4ETOM 3a/ad MpEe3eHTAlUuu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyannuecTBo:

J NOHUMAaTh W UCIOJb30BATh TNPEUMYIIECTBA KOMAHIHOW ¥ WHIMBHIyaTbHON
paboThl TpH pemIeHWH Y4YeOHBIX 3a/ady; NPUHUMATh 1€ COBMECTHOW JIeSTeIbHOCTH,
IUITAHUPOBATh OPraHMU3aLMI0 COBMECTHOM paboThl, paclpeaessaTh BUIbl paboT, 10roBapuBaThCs,
o0cyJaTh MpoIiecc U pe3yabTaT paboThl; 0000111aTh MHEHUSI HECKOJBKUX JIFOJIEH;

o y4acTBOBaTh B TPYINIOBBIX (opmax paboThl (00CyXkJIeHHUs, OOMEH MHEHHUH,
«MO3TOBBbI€ IITYPMbI» W HHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOU
NEMCTBUS C IPYTMMHU WICHAMH KOMaH/IbI; OIICHUBATh KA4eCTBO CBOETO BKJIAJa B OOIIUIT MPOTYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM yYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvhvie pecynamuenvie Oeticmeus,  obecneuugaom — Gopmuposanue
CMbICIIOBbIX YCMAHOBOK U IHCUSHEHHBIX HABLIKOS IUYHOCHIU.

Camoopranuszauus:

o COCTaBJIATH IJIaH, AITOPUTM PELICHHS 33]]auu, BBIOUPATh CIOCO0 PEIIeHNUs C
y4€TOM UMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMAIINH.

CaMOKOHTPOJIb:

J BJIAJICTh HABBIKAMH ITO3HABATEIHHON pedIeKCHH Kak OCO3HAHUS COBEPIIAEMBIX
JEMCTBUN W MBICIUTEIBHBIX MPOLIECCOB, UX PE3yJIbTAaTOB; BJIAAETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCa U pe3yJIbTaTa PELIeHNs: MaTeMaTHUECKON 3ajauu;

J NpPEBUAETh TPYAHOCTH, KOTOPble MOTYT BO3HHKHYTh INPH pEIICHUH 3aJauH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAlJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;
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J OIICHUBATh COOTBETCTBUE pPE3ylbTaTa IENH U YCIOBUSIM, OOBSICHATH MPUUUHBI
JOCTHIKEHHUSI WJIM HEAOCTH)KCHHUS PE3YJIbTAaTOB JEATEIbHOCTH, HAXOAUTh OINMOKY, IaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, IPsAMas, INIOCKOCTb.

ITpuMeHATh aKCHOMBI CTEPEOMETPHHM U CIICACTBUS U3 HUX IPU PELIEHUN T€OMETPUUYECKUX
3aja4.

OnepupoBaTh MOHATUAMU: MAPAUIEIBHOCTh M IMEPHEHIUKYISIPHOCTh MPSAMBIX U
IUIOCKOCTEM.

KnaccudunupoBaTs B3aMMHOE PacHOI0XKEHHUE IPSMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.

OnepupoBaTh MNOHATUSIMM: JBYTPaHHBIA YroJ, TpaHd JIBYTpaHHOro yria, pedpo
JIBYTPaHHOTO yIJIa; JIMHEHHBIN yTroJl ABYTPaHHOI'O YIJia; IpaaycHas Mepa JBYTPaHHOIO yIia.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BBIIYKJIBI M HEBBITYKJIbI MHOTOIPDAaHHUK,
3JIEMEHTHI MHOTOTPAHHUKA, PaBUJIbHBIA MHOTOI'PaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOI'OI'PAaHHUKOB (IIMpaMK/ia; MPU3MA, MPSAMOYIOIbHBIN
napasuienenumnes, Kyo).

KnaccuumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUS I Kiaccu(uKanum
(BBINYKJIbIE W HEBBITYKJIblE MHOTOTPAHHUKHU; IPABUJIbHBIE MHOTOTPAHHUKHU; IMpsMbIE U
HAKJIOHHBIE TIPU3MBI, TapajlIeICIUIIECbI).

OnepupoBarh NOHATHAMU: CEKYIas INIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBACHATH MPUHLIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Yys METO/I CIIEI0B.

Ctpouth cedyeHuss MHOTOTPaHHMKOB METOAOM CJIEJIOB, BBIIOJHATE (BBIHOCHBIE) TUIOCKHE
YepTEekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amauM Ha HaxXOXJIEHHE TE€OMETPUUECKUX BEIWYMH MO o0pa3laM WU
QIropuTMaM, TMPUMEHSS HU3BECTHHIE AHAJUTHUUECKHE METOJbl MPHU PEUICHHH CTaHIapTHBIX
MaTEMaTUYECKUX 3aJady Ha BBIUUCICHHE PACCTOSHHUNW MEXAY ABYMS TOYKAMM, OT TOYKH M0
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXK/1Y CKPELIUBAIOIIUMUCS TPSIMbBIMH.

Pemate 3a7auM Ha HaxXOXKJIEHHE TE€OMETPUUECKUX BEIWYMH MO o0paslaM WU
aIropuT™MaM, IMPUMEHSS HU3BECTHHIE AHAJUTHUUECKUE METOJbl IPU PEUICHUH CTaHAapTHBIX
MaTEMaTHUYECKUX 331a4 HAa BBIYHUCIEHHUE YIJIOB MEXAY CKPELIMBAIOIIMMUCS NPSIMBIMH, MEXIY
NPSIMOM U TNIOCKOCTBIO, MEX1Y TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI U MII0IIA M TOBEPXHOCTEH MHOTOIPaHHUKOB (IIPU3Ma, MUPaMUIa) C
npUMEeHEeHHeM (GOpMyJ; BBIUUCIATH COOTHOIIEHUS MEXIY IUIOMAISIMU TOBEPXHOCTEMH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh MOHATHSAMH: CUMMETPHSI B IPOCTPAHCTBE;, LIEHTP, OCh M IJIOCKOCTh
CUMMETPUHU; IEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekarsb, mpeoOpa3oBeIBaTh U UHTEPIPETUPOBATH HHYOPMALIMIO O TPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[IpumensaTh reomerpuueckue (QakThl JUIsl pEHIeHHs CTEPEeOMETPUUECKHUX —3ajad,
IIPEIIOJIaratoIIuX HECKOJIBKO IIar0B PELIEHMs, €CIU YCIOBUS NPUMEHEHHS 3aJaHbl B SIBHOU
dbopwme.

[IpumensTh TpOCTEMIINE MPOrpaMMHBIE CPEACTBA M IEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a]au.

[IpyBoauTe mHpUMEpPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U JKU3HH,
pacrio3HaBaTh IPOSIBICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IpuMeHsTh MONy4YEHHBbIE 3HAHUS HA IMPAKTHKE: aHAJIM3MPOBATh PEalbHBIE CUTYalMH U
OPUMEHATh  M3Y4YEHHblE IOHATHUA B  IpoOlLEcCCe IOMCKA  pEIIeHUs  MaTeMaTHYeCKH
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c(hOpMyIMPOBAaHHON MPOOIEMBI, MOACTUPOBATH pPEaTbHBIC CHUTYAIlMd HA S3BIKE TEOMETPHH,
UCCJIEI0BATh NTOCTPOEHHBIE MOJIEIU C MCIOJIb30BAHUEM TI'€OMETPUUYECKHX IOHATUM U TEOpEM,
anmapara aireOpsl; peniath NPaKTHISCKUE 3aa9H, CBI3aHHBIC C HAXOXKICHHEM FeOMETPHYSCKHUX
BEJINYMH.

11 KJIACC

OmnepupoBatb HOHSTUAMU: LMJIMHIpUYECKas IIOBEPXHOCTb, oOpasyromnye
LWIMHAPUYECKON TOBEPXHOCTH; LIMIIMH/IP; KOHNYECKasi IOBEPXHOCTh, 00pa3yrolue KOHNIECKON
MOBEPXHOCTH, KOHYC; ChepruiecKas MOBEPXHOCTb.

PacniozHaBath Tena BpameHus (HIIMHAP, KOHYC, cdepa u map).

OOBsACHATH CIOCOOBI MOYYESHHUS TEJ BPAILICHUSI.

KnaccugunupoBaTs B3aMMHOE PaciookeHHe Cephl U MIIOCKOCTH.

OnepupoBaTh NOHATHUSMHU: IIAPOBON CETMEHT, OCHOBAaHUE CErMEHTA, BbICOTA CErMEHTA;
II1apOBOi1 CJI0HM, OCHOBaHKE IIIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBON CEKTOP.

Bbruncnsate 00bEMBI U IIJIOLIAAN TOBEPXHOCTEN TeNl BpalIEHMs, TEOMETPUUECKUX TEI C
IpUMEHEHHEM (OpMyIL.

OnepupoBaTh NOHATHUAMU: MHOIOTPAHHUK, BIUCAHHBIA B Cepy U ONHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpPaIEHUS.

BbruncnsTe COOTHOLIEHUS MEXY IUIOIIAIIMU MOBEPXHOCTEH W 00bEMaMHU MOJOOHBIX
TeJl.

N300pakaTh M3ydaemble (GUTYphl OT PYKH M C HPUMEHEHHEM HPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKME YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp:
BUJ CBEPXY, COOKY, CHU3Y; CTPOUTh CEUCHMS TEJl BPALICHHUS.

W3Bnekarb, MHTEpIPETUPOBATH U NMPEOOPA30BbIBATH MH(POPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINoONHATE NeiicTBUS CIIOKEHUS] BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOPA
Ha YKCI0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHH 00J1aJatoT.

[TpuMeHATH NpaBUIIo NapaiesIenunesa.

OnepupoBaTh NOHATHUAMHU: JEKAPTOBBl KOOPAMHATHI B NPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrojd MEXKIY BEKTOpPaMH, CKaJspHOE
IIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHbBIE BEKTOPHI.

HaxoauTs cyMMy BEKTOPOB M IPOU3BEIEHUE BEKTOPA HA YNCIIO, YTOJI MEXAY BEKTOPAMH,
CKaJISIpHOE MPOM3BEJICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aznaBath IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpUHAT.

[IpumensaTp reomerpuueckue (QakThl JUIsl pEHIeHHs] CTEPEeOMETPUUECKHUX —3ajad,
IIPEIIOJIAratoIIuX HECKOJIBKO IIaroB PEUICHMs], €CJIM YCIOBUS NPUMEHEHMS 3aJaHbl B SBHOMU
dbopwme.

Pemarp nmpocreiimne reoMETpUYECKME  3aJauyd  HA  IPUMEHEHHUE  BEKTOPHO-
KOOPJMHATHOTO METO/Ia.

Pemate 3amaum Ha J0Ka3aTeNbCTBO MAaTEMaTHMYECKHMX OTHOIIEHMH M HaxOXKICHUE
F€OMETPUUECKUX BEJIMYMH MO 00pas3lamM WM aJIropuTMam, IPUMEHSsST U3BECTHbIE METOJbI MpHU
pELICHUH CTaHJaPTHBIX MaTEMaTHUECKUX 3a]1ay.

IIpuMensaTh mpocTeiIMe MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKHX 3aau.

IIpuBoauTe mHpHUMEpHl MaTEMaTHYECKMX 3aKOHOMEPHOCTEH B MpPHUPOJE M IKU3HHU,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIpuMeHATH MOyYyeHHbIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH PEAbHbIE CUTyallud U
IPUMEHATh  M3YyYEHHBIE TIOHATHUS B  IIPOLECCE IOMCKA PELIEHUs  MaTeMaTU4eCKU
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copMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEANbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIU C HCIOJIB30BAHUEM TI'€OMETPUYECKUX IOHATHH U TEOPEM,
anmapara anreOpbl; penrath NpakTUIeCKUe 3a7auu, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUIECKUX
BEIINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumeHoBaHue pa3iesioB U TeM IPOrpaMMBbl

Bcero

KoauuecTBO 4acoB

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

14

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE PecypChl

BBenenue B ctepeoMeTpuio

IIpsMble ¥ IIOCKOCTH B
[TapamienbHOCTh NPSMBIX U IIIOCKOCTEN

MIPOCTPAHCTBE.

12

1

0

https://resh.edu.ru/

http://window.edu.ru/

http://mathnet.spb.ru/ https://fipi.ru

https://resh.edu.ru/

http://window.edu.ru/

http://mathnet.spb.ru/ https://fipi.ru

[lepneHUKYISIPHOCTD MPSAMBIX U INIOCKOCTEN

Vbl MCKAY NPAMBIMHA U IIJIOCKOCTIAMU

12

10

https://resh.edu.ru/

http://window.edu.ru/

http://mathnet.spb.ru/ https:/fipi.ru

https://resh.edu.ru/

http://window.edu.ru/

http://mathnet.spb.ru/ https://fipi.ru

MHororpanHuku

OO6bEMBI MHOTOI'PaHHUKOB

11

https://resh.edu.ru/

http://window.edu.ru/

http://mathnet.spb.ru/ https://fipi.ru

https://resh.edu.ru/

http://window.edu.ru/

http://mathnet.spb.ru/ https://fipi.ru

HOBTOpCHI/ICZ CCUCHU A, PACCTOAHUA U YT'JIbL

https://resh.edu.ru/

http://window.edu.ru/

http://mathnet.spb.ru/ https://fipi.ru



https://resh.edu.ru/
http://window.edu.ru/
http://mathnet.spb.ru/%20https:/fipi.ru
https://resh.edu.ru/
http://window.edu.ru/
http://mathnet.spb.ru/%20https:/fipi.ru
https://resh.edu.ru/
http://window.edu.ru/
http://mathnet.spb.ru/%20https:/fipi.ru
https://resh.edu.ru/
http://window.edu.ru/
http://mathnet.spb.ru/%20https:/fipi.ru
https://resh.edu.ru/
http://window.edu.ru/
http://mathnet.spb.ru/%20https:/fipi.ru
https://resh.edu.ru/
http://window.edu.ru/
http://mathnet.spb.ru/%20https:/fipi.ru
https://resh.edu.ru/
http://window.edu.ru/
http://mathnet.spb.ru/%20https:/fipi.ru

15

‘ OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME

68
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11 KJIACC

KounuecTBo yacos
Ne HaumeHoBaHHe pa3/iesioB U TeM NPOrpaMMbl DJIeKTPOHHbIE (undposbie)

Konrtposbnbie IIpakTtuyeckue
n/n Bcero P P o0pa3oBaTe/bHbIE PeCypChl
padoThbI padoThI

https://resh.edu.ru/
http://window.edu.ru/
1 | Tena Bpamenus 12 0 0 http://mathnet.spb.ru/

https://fipi.ru

https://resh.edu.ru/
http://window.edu.ru/
2  OObBémsbI TEN 5 1 0 http://mathnet.spb.ru/

https://fipi.ru

https://resh.edu.ru/

http://window.edu.ru/
3 BekTopsl ¥ KOOPIUHATHI B TIPOCTPAHCTBE 10 1 0 http://mathnet.spb.ru/

https://fipi.ru

https://resh.edu.ru/
http://window.edu.ru/
4  TloBropenue, 0000IIeHNE, CUCTEMATHU3AIIHUS 3SHAHUMA 7 1 0 http://mathnet.spb.ru/

https://fipi.ru

OBIIEE KOJIMYECTBO YACOB I10

ITPOI'PAMME 34 3 0



https://resh.edu.ru/
http://window.edu.ru/
http://mathnet.spb.ru/%20https:/fipi.ru
http://mathnet.spb.ru/%20https:/fipi.ru
https://resh.edu.ru/
http://window.edu.ru/
http://mathnet.spb.ru/%20https:/fipi.ru
http://mathnet.spb.ru/%20https:/fipi.ru
https://resh.edu.ru/
http://window.edu.ru/
http://mathnet.spb.ru/%20https:/fipi.ru
http://mathnet.spb.ru/%20https:/fipi.ru
https://resh.edu.ru/
http://window.edu.ru/
http://mathnet.spb.ru/%20https:/fipi.ru
http://mathnet.spb.ru/%20https:/fipi.ru
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YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

Martemaruka: anreOpa 1 Hayajla MaTEMaTUYECKOT 0O aHalu3a, reomerpus. I'eomerpus, 10-
11 xnaccel/ Atanacsu JI.C., byry3zoB B.®., Kagomues C.b. u apyrue, AKInoHepHOE 0011I€CTBO
«3marenscTBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
Nzyuenue reomerpuu B 10-11 xnaccax: kuura ans yuurens Caaxsa CamBen ManacoBud,
byry3oB Banentun ®enopoBud

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET
https://resh.edu.ru/
http://window.edu.ru/
http://mathnet.spb.ru/
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