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MNOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yue6HOTO Kypca «l'eomerpusi» 6a30Boro ypoBHs s oOydaromuxcs 10 kiaccoB pazpaboTaHa Ha
ocHoBe denepaqbHOTO TOCYAAPCTBEHHOTO O00pa30BaTENBHOIO CTaHIApTa CpEIHEro oOIero oOpa3oBaHuUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TpEOOBaHUM, MPEABSABISEMBIX K MaTE€MaTUYECKOMY OOpa30BaHUIO, W TPATULUNA POCCHICKOrO
oOpazoBanus. Peanuzaius nporpaMmbl 0O€CIIEUMBAET OBJA/ICHUE KIIOYEBHIMU KOMIIETCHLUSMHU, COCTABIISIIOIIMMHA OCHOBY
JUISL CaMOPAa3BUTUS U HEMPEPHIBHOTO 00pa30BaHMs, IEIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO U IO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0yUYaIOIINXCA.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca T€OMETpUM Ha YPOBHE CpelHEro oOiero oOpa3oBaHUs OOYCIIOBJIEHA MNPAKTUYECKOU
3HAYUMOCTBIO METANPEIMETHBIX U MPEAMETHBIX PE3YIbTATOB OOYUCHHs] TECOMETPHH B HANPABIECHUU JTUYHOCTHOTO PA3BUTHUSA
oOyuaroruxcsi, popmupoBaHusi HyHKIIMOHATILHON MaTeMaTUYECKOW IpaMOTHOCTH, U3YYCHUS APYTUX YUYEOHBIX TUCIUTLINH.
PazButre y oOydarommxcs NpaBWIBHBIX MPEJACTABICHUN O CYIIHOCTA M MPOUCXOXKICHUHM T€OMETPUYECKUX aOCTPaKIUH,
COOTHOIIECHUH PEATbHOTO U UCATBHOTO, XapaKTepe OTPAKEHUS MAaTEeMAaTUIECKOW HAYKOW SIBJICHHI M MPOLIECCOB PEATbHOTO
MHUpa, MECT€ TE€OMETPUN B CHUCTEME HAyK W POJIM MATEeMAaTUYECKOTO MOJEITHPOBAHUS B HAYYHOM TO3HAHWM U B TPAKTHKE
CHocoOCTBYeT (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHMS yHAIUXCS, a TAKXKE KAaueCTB MBILUICHUS, HEOOXOIUMBIX MJIst
aJlanTalii B COBPEMEHHOM OOIIIECTBE.

['eomeTtpus gBisieTcss OTHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CpeIHEro 00I1Iero o0pa3oBaHus, Tak Kak 00ecIeurnBaeT
BO3MOXXHOCTh M3yU€HUs KaK TUCIIUIUINH €CTECTBEHHO-HAYYHOW HANPaBIEHHOCTH, TaK M TYMaHUTaPHOH.

Jlormueckoe MbIIeHHE, GOPMUPYEMOE TIPY U3YyUEHUH O00yUYAIOIUMUCS MTOHITHIHHBIX OCHOB T€OMETPHH M TIOCTPOCHUHU
IETIOYKH JIOTUYECKUX YTBEP)KJIECHUHN B XOJI€ PEIICHUS] TEOMETPUUYECKUX 3aJ]]a4, YMEHHUE BBIIBUTATh M OMPOBEPraTh TUMIOTE3bI
HEMOCPEACTBEHHO HCIOIb3YIOTCS MPU PELICHUH 3a/1a4 €CTECTBEHHO-HAYYHOIO [IUKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE WUIPAET CYIIECTBEHHYIO POJb BO BCEX OOJACTSAX ACATEIHHOCTH YEIOBEKA.
OpueHTals 4yeaoBeka BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COLMAIBHOTO ObITHS, (POopMa OTpakeHUs
OKpPY>KaloIlIer0o MHUpa, YCIOBHE YCIEIIHOTO MO3HAaHWS M aKTUBHOTO MpeoOpa3oBaHMs ACHCTBUTENbHOCTH. OnepupoBaHUE



MPOCTPAHCTBEHHBIMH 00pa3aMu OOBEIMHSAET pas3Hble BHUIbI y4eOHOW M TPYJOBOW MAEATEIBHOCTH, SBISETCS OJHUM W3
npo(hecCHOHANPHO BAa)XKHBIX KauyecTB, MOATOMY akTyajbHa 3a7ada (OpMHUPOBaHHS Yy OOYyYaIOUIUXCS MPOCTPAHCTBEHHOTO
MBILIUIEHUS KaK Pa3HOBUIHOCTU OOpPA3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B IOJATOTOBKE K IPAKTHUYECKOM
JESITEIBHOCTH 110 MHOTMM HaIlPaBJICHHUSM.
Ilens ocBoeHMs MporpaMMbl yaeOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00ydeHHUs — 00Iieo0pa3oBaTeIbHOE U
OOIIEKYIBTYpHOE pPA3BUTHE OOYyYAIOMIMXCS uepe3 OO0EeCleueHUE BO3MOXKHOCTH MPUOOPETEHHUS U HCIOJIb30BAHMS
CUCTEeMAaTUYECKUX TEOMETPUYECKHX 3HAaHUH U JEUCTBUH, CHEUU(PUUHBIX TEOMETPUH, BO3MOXKHOCTH YCIEIIHOTO
IPOAOKEHUsT 00pa30BaHUs 110 CHEIUATIBHOCTSIM, HE CBA3aHHBIM C MIPUKJIAIHBIM HCIIOJIb30BAHUEM F€OMETPHH.
[IporpaMmma 1o TeomMeTpuu Ha ©0a30BOM YpOBHE NpeJHa3HadeHa i OOy4yaroluXcs CpeJHed IIKOJIbI, He
MCIIBITHIBABIINX 3HAUYMUTEIBHBIX 3aTPYyIHEHU Ha YpPOBHE OCHOBHOTO 0011ero oopasoBanus. Takum oOpazoM, oOydaromuecs
Ha 0a30BOM YpOBHE [OJDKHbI OCBOMTH OOIME MaTeMaTUYECKUE YMEHUs, CBSI3aHHBIE CO CIEHU(PUKON TEOMETPUU H
HEOOXOUMBIE I KU3HU B COBpEMEHHOM oO1ecTBe. KpoMe 3Toro, oHM UMEIOT BO3MOXKHOCTh M3yYUTh T€OMETPUIO OoJjiee
ri1yO0KO, €CIU B lajibHEMIIEM BOZHUKHET HEOOXOAMMOCTh B TEOMETPUUECKUX 3HAHUAX B MPO(ECCHOHAIBHOM EATEIbHOCTH.
JlocTKEHHE LEAM OCBOCHMSI NMPOTPAMMbI OOECIEUMBAETCS PEIIEHUEM COOTBETCTBYIOLIUX 3aaay. [IpuopuTeTHBIMU
3a/layaMu 0CBOeHHMs Kypca «I'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCA:
e (opMupoBaHuE MpEACTaBICHUS O T'€OMETPUM KaK 4YacCTU MHUPOBOM KyJIbTYpbl U OCO3HAHHME €€ B3aUMOCBS3H C
OKPY>KaIOIIUM MUPOM;

e (opmHpoBaHHE MNPEACTABICHUS O MHOIOTPAHHHMKAX M TeJNax BpallleHUs KaKk O BaKHEHWIIMX MaTeMaTHYEeCKHX
MOJEJIAX, TO3BOJISIFOIINX OMUCHIBATh U U3y4aTh Pa3HbIE SIBJICHUS OKPYKAIOIIET0 MUPA;

e (opMupoBaHuE yMEHHS paclO3HABaTh Ha 4YepTEXax, MOAEISIX W B pEalbHOM MHpPE MHOTOIPAHHMKHA W Tena
BpalIEHUS;

e OBJIAJICHUE METOAAMHM PEIICHHUs 3a/1a4 Ha OCTPOEHUS Ha N300paKeHUSAX MPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHHE YMEHHUS OINEPUPOBATH OCHOBHBIMHM IOHSATHUSMU O MHOTOTPAaHHHMKAaX W TeJlax BpalleHUus U UuX
OCHOBHBIMHM CBOMCTBAaMU;

e OBJIAQJICHUE AITOPUTMAMH PEIICHHUS OCHOBHBIX THUMOB 3aja4; (OPMHUPOBAHHE YMEHHUS MPOBOAUTH HECIOMXKHBIE
JOKa3aTeJIbHbIE PACCYKICHHS B XO€E PELIECHUS CTEPEOMETPUUYECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COJIEPKAHUEM;



e pa3BUTHE WHTEUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOyYaronmmxcsi, MO3HABATEIbLHOW AaKTUBHOCTH,
HCCIIEIOBATENbCKUX YMEHUN, KPUTUUHOCTH MBIIILJICHUS;

e (QopMmupoBanue ¢GyHKIMOHATIBLHOM TPaMOTHOCTH, PEJIEBAHTHOM T'€OMETPUU: YMEHHUE PACIO3HABaTh MPOSBICHHUS
r€OMETPUYECKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B pPEaNbHBIX >KU3HEHHBIX CUTYyalUSX U MPU U3y4YECHUU
IPYTUX y4eOHBIX TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (OpMyIHpOBAaTh WX Ha S3BIKE
F€OMETPUU U CO3/1aBaTh T€OMETPUUECKUE MOJICIU, IPUMEHATh OCBOCHHBIN r€OMETPUUECKUI ammapaT JJid pelIeHus
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIIPETUPOBATH U OIIEHUBATh MOJIYYEHHBIC PE3YIbTATHI.

OTnMYUTEeNHEHON 0COOEHHOCTHIO IPOTPAMMBI SIBIIIETCS BKIIOUEHUE B KYpPC CTEPEOMETPHUH B Havalle €ro u3y4eHus 3ajad,
periaeMblXx Ha YpPOBHE HMHTYUTHUBHOTO TO3HAHUS, W OMNpPEACIEHHBIM OOpa3oM OpraHu3oBaHHasi paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUUECKOTO W MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET NPOTEKAHUE HHTYUTHUBHBIX
MPOIIECCOB, MOTUBUPYET K AIbHEHIIIEMY U3YUEHHUIO MPEIMETa.

[Ipeanourenue oTnaéTca HATISIHO-KOHCTPYKTUBHOMY METONY OOYy4EeHHSs, TO €CTh TEOPETUUYECKHE 3HAHUS UMEIOT B
CBOEH OCHOBE YYBCTBEHHOCTbH IMPEIMETHO-NPAKTUYECKON AEATEIbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUalIuXcsl B Kypce CTepEeOMETPHUH MPOBOAMUTCS 3a CUET PEIICHUS 3a/lay Ha CO3/laHKe MPOCTPAHCTBEHHBIX 00pa30B M 3a/1a4 Ha
ONepUpOBaHUE MPOCTPAHCTBEHHBIMU 00pa3amu. Co3ganue oOpa3a MpOBOJUTCS C ONOPOM Ha HATJISAHOCTb, @ ONEPUPOBAHKE
00pa3oM — B YCIIOBUSIX OTBJICUCHHUSI OT HATJISITHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO COICpKaHMUS.

OcHoBHBIE coziepxkaTeabHbIe TMHUU Kypca «['eomerpun» B 10—11 knaccax: «MHororpanHukn», «IIpsiMblie U MIOCKOCTH
B IpOCTpaHCTBe», «Tena BpameHus», «BEKTOpbl U KOOPAUHATHI B IPOCTpaHCTBE». DOPMHUPOBAHUE JIOTUUECKUX YMEHUU
pacnpenenserca He TOJbKO IO COAEpP)KaTeIbHbIM JIMHUAM, HO M MO TrojaM OOydYeHHs Ha YpOBHE CPEAHEro OOILero
o0pa3oBaHus.

Conepxxanue o00pa3oBaHHs, COOTBETCTBYIOLEE MPEAMETHBIM pPE3yJlbTaTaM OCBOCHHS paboyell MporpamMmel,
pacnpenenéHHbIM 0 ToJaM 00y4YeHusl, CTPYKTYPHUPOBAHO TAKUM 00pa3oM, 4TOOBI OBIIAJCHUE TEOMETPUUECKUMU MTOHATUSIMU
Y HAaBBIKAMHU OCYIIECTBIIOCH MOCTEAOBATEILHO W TOCTYIATEIbHO, C COOJIIOICHHEM MPUHITUIIA MPEEMCTBEHHOCTH, YTOObI
HOBBIC 3HAHUS BKJIIOYAJIUCh B OOIIYI0 CUCTEMY T€OMETPUUECKUX MPEACTABICHUNA 00YUYaIOIINXCs, pacIIUpss U YIIIyossis e€,
00pa3ysi IPOYHbIE MHOYKECTBEHHBIE CBS3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha n3ydenue reomeTpun oTBoauTcs 2 yaca B Hejaenmo B 10 kiacce , Bcero 68 yueOHBIX yaca.



COIAEPKXAHUE YYEBHOI' O KYPCA

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE TOHSTUA cTepeoMeTpuu. Touka, mpsiMasi, IMJIOCKOCTh, MpocTpaHCTBO. [loHsATHE 00 akCcMOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacrnonokeHue MpsSMbIX B MPOCTPAHCTBE: MEpeceKaroluecs, napauiesibHble U CKPEIIUBAIOIIUECs MPsSMBbIC.
[TapannenbHOCTh MPAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIENbHBIE MPSMbIE B MPOCTPAHCTBE; MAPAIIIENBHOCTh TPEX
OPSAMBIX; MApauIeIbHOCTh NPSMOM M IUIOCKOCTH. YTJIBI C COHAIpPABICHHBIMM CTOPOHAMH; YTrOJd MEXKIy HIPSMBIMHA B
npoctpancTBe. [lapauienbHOCTh IIOCKOCTEW: MAapaJUICNIbHBIE IUIOCKOCTH; CBOMCTBA MApPAIUICIBHBIX IIJIOCKOCTEM.
[IpocTeiiine MpoCTpaHCTBEHHbIE (PUTYPBI HA TNIOCKOCTH: TETPajdaAp, KyO, mapauiesienurne; NOCTPOSHUE CEUCHUIA.

[TeprieHAUKYISIPHOCTh OPSIMOM M TUIOCKOCTH: NEPNEHAUKYIISIPHBIE IPSIMBIE B MIPOCTPAHCTBE, MPSAMbIC MapaJICIbHbIE U
MEPIECHIUKYJISIPHBIE K IUIOCKOCTH, TMPU3HAK MEPIEHAUKYISIPHOCTH MPSIMOM M IUIOCKOCTH, TEOpeEMa O MpsIMOil
MEPIIECHIUKYJISIPHON TIJIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJI MEXKIY MPSAMON U MJIOCKOCTBIO; IBYTPAHHBIN YroJl, TUHEHHBIN
yrojl IByrpaHHoro yria. [lepneHauKyasp U HaKJIOHHBIC: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHUE OT MPSAMOU J0
IJIOCKOCTH, TPOCKUUSI (PUTYpPhl HA MIOCKOCTh. llepneHAuKyIsIpHOCTh IJIOCKOCTEH: MPHU3HAK MEPIEeHIUKYISIPHOCTH JBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYIISpax.

MHoOrorpaHHuKH

[TonsiTie MHOTOrpaHHUKA, OCHOBHBIC JJEMEHTHl MHOTOTPAHHUKA, BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOIPAHHUKH,
pa3BépTka MHororpanHuka. IIpusma: N-yrosibpHas mpu3Ma; TpaHU U OCHOBAHUS MPU3MBbI; NpsiMas U HAKJIOHHAS MPU3MBIL;
OOKOBas W MOJIHAsI TOBEPXHOCTH Mpu3Msbl. [lapannenenunesn, npsMoyroJibHbIM Mapajuiesienunes] u ero ceoicraa. [lupamuna:
N-yroyibHas NHpaMHlla, TPAaHW M OCHOBAaHHWE TUPaMUbI, OOKOBasi W TIOJHAs TOBEPXHOCTh MUPAMHJbBI; TpPaBUIbHAS U
yCceY€HHasi nupaMuja. OJIEMEHTbl MpuU3Mbl W nHupaMuabl. [IpaBuUiIbHBIE MHOTOTPAHHHMKHW: TOHSTHE MPABUIBHOTO
MHOTOTpAaHHMKA; TpaBWIbHAs TMpHU3Ma W TpaBWIbHAs TUpaMUJA; TMpaBWIbHAs TPEyrojbHas MUpPaMHUAa W TMPABUILHBIN
terpadp; kyO. IlpencraBieHue O MpaBWIbHBIX MHOTOIPaHHUKAaX: OKTadJp, AoJACKa’ap U uxocadaAp. CeueHus MPU3MBI U
MAPAMHUJIBI.



CummeTpusi B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTH. OJEMEHTbl CUMMETPUU B
MMAPaMHIAX, NTapaJuIeIICIMIENAX, IPABUIBHBIX MHOTOTPAHHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHanu, yriel. [lnomaas OOKOBOW MOBEPXHOCTU U MOJIHOM
IOBEPXHOCTH MPSIMOM NPHU3MBI, IUIOIIAJb OCHOBAHWW, TeOpeMa O OOKOBOM IMOBEPXHOCTH MpsAMOM mnpusMsbl. Ilnomans
OOKOBOI TOBEPXHOCTH W MOBEPXHOCTU MPABUIBLHOW MUPAMUJbI, TEOpeMa O IUIOmaan ycedéHHOU nupamusl. [lonstue o6
o00bEme. OOBEM NMUpaMUIbI, IPU3MBI.

[TonoOHebIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEKY IJIOIIAAIMU MOBEPXHOCTEN, 00bEMAaMH MOAOOHBIX TEN.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yIbTaThl OCBOCHUS TPOrpaMMbl Y4eOHOTO TipeameTa «MareMaThukay XapakTepu3yrTCs:

I'paknanckoe BoCIMTAHUE:

c(hOPMHUPOBAHHOCTHIO IPAKAAHCKOMW MO3UIIMKM 00YYaIOIIEeTrocs KaKk aKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUICKOTO
oO11ecTBa, MPEICTABICHUEM O MaTEeMAaTHICCKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUH, IPOLIETYD
rpakJIaHCKoOro oOiecTBa (BBIOOPHI, OMPOCHI M IIP.), YMEHUEM B3aUMOJCHCTBOBATh C COLMAJIBHBIMU WHCTUTYTaMHU B
COOTBETCTBHUHU C UX PYHKIHUSIMU U Ha3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCHUHUCKOM TPaKJAHCKONM HWIESHTUYHOCTH, YBAXKECHHS K TMPONUIOMY M HACTOSIIEMY
POCCHICKOM MAaTEMATUKH, LEHHOCTHBIM OTHOUICHHEM K JOCTHMKECHHUSIM POCCUUCKHX MATEMATHKOB W POCCUUCKON
MaTeMaTUYECKOMN IIKOJIbI, K UCIOJIb30BaHUIO 3TUX JIOCTUKEHUM B IPYTUX HAyKaX, TEXHOJOTUSIX, cpepax SKOHOMUKH.

JIlyX0OBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHHEM JYXOBHBIX IICHHOCTEH POCCHICKOro Hapoja; Cc(pOopMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,
ATUYECKOT0 MOBEICHUS, CBS3aHHOTO C IMPAKTUYECKUM IPUMECHEHHEM JOCTHKCHUW HAyKU W AEATEIbHOCTBIO YYEHOTO;
OCO3HAHUEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUYMBOTO Oy MyIIErO.

JcTeTHYECKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIIICHHEM K MHpPY, BKIIOYAs 3CTETHKY MaTeMaTHYCCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PEILIEHUM, PACCYKIECHUM; BOCIIPUMMUYHNBOCTHIO K MATEMATUYECKUM ACIIEKTaM Pa3jIWYHbIX BHUJIOB UCKYCCTBA.

du3nvecKkoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHUSI IPUMEHATh MaTEMAaTHUYECKHE 3HAHUSI B MHTEpPEcax 3JI0POBOTO M Oe30MmacHoro odpasa
JKW3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3J0pPOBBIO (3710pOBOE MUTAHHUE, COATAaHCUPOBAHHBIA PEKUM 3aHATUU U
OTIbIXa, peryispHas (u3nyeckas aKTHBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHMS, TPU 3aHATHSX CIIOPTHBHO-
03JI0POBUTEJILHOU IEATEILHOCTHIO.

Tpynosoe Bocnnuranue:



TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IICHHOCTH TPY/IOJIIOOMS; MHTEPECOM K pasInyHbIM cepam mpodeccrnoHaTbHON
NESATETLHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oymyrieit
npodeccun U peaau30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUTAHBI; TOTOBHOCTHIO M CIOCOOHOCTBIO K MAaTeMAaTHYECKOMY
o0pa30BaHUIO M CaMOOOPA30BaHUI0 HAa MPOTSIKCHUU BCEH JXKU3HHM, T'OTOBHOCTHIO K AKTHBHOMY YYacTHIO B PCIICHUHU
MPaKTUYCCKUX 3a]]a4 MAaTeMaTHICCKOW HAIPaBICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTBIO IKOJOTUYECKON KYIbTYPhI, TIOHUMAaHUEM BIUSHUS COIMATHLHO-2KOHOMHUYECKHUX MPOIIECCOB HA
COCTOSIHUE TIPHPOJHONH M COLMAIBHOM Cpebl, OCO3HAHMEM TIJI00AJIBHOTO XapaKTepa JKOJOTHYECKUX IPOoOJIeM;
OpUEHTaIlMell Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHdus 3aaad B 00JIacTH OKPY’KaloIeW Cpeibl,
IJIAHUPOBAHUSI TIOCTYIIKOB M OIIEHKH MX BO3MOYKHBIX MOCIICICTBHUI IS OKPYKAIOIICH CPE/Ibl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMHPOBAHHOCTHI0O MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKd U
OOIIIECTBEHHON MPAKTUKHU, MOHUMaHUEM MaTeMaTHYeCKOW HayKHh KakK cgepbl YeIOBEYCCKOM JCSATEIBLHOCTH, ATAroB €&
Pa3BUTHUS U 3HAYMMOCTH JIJIsl PA3BUTHS ITUBHIIM3AIIUM, OBJIAJCHUEM SI3BIKOM MaTEMaTHKU M MaTeMAaTHYECKON KYyJIbTYpOit
KaK CpEJICTBOM TIO3HAHUS MHPA; TOTOBHOCTBIO OCYIIECTBIISATH TPOCKTHYIO W HCCIEIOBATEILCKYIO JCATEIHHOCTD
WHIUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOSHHS MPOrpaMMbl Y4eOHOTO mpeaMeTa «MareMmaThuka» XapaKTepH3YIOTCS
OBJIQJICHUEM YHUBEPCAITBHBIMU HO3ZHAGAMENbHBIMU OCUCMBUIMU, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OeUCNEUIMLU,
VHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OellCMBUIMU.

1) YVuusepcanvuvie noznasamenvhule oeticmsus, obecneuusarom gopmuposanue 6azo6vix KOCHUMUBHBIX NPOUECCO8
obyuarowuxcs (0ceoenue Memooo8 NO3HAHUSL OKPYICAIOUe20 MUpa, HNpUMeHeHUe J0SUYECKUX, UCCIe008AMeNbCKUX
onepayuil, ymeHuil pabomams ¢ uH@opmayueti).

ba3oBble Jjornyeckue n1eiicTBUSA:



BBISIBISIT U XapaKTEPU30BaTh CYIIECTBEHHbIC IMPU3HAKKM MATEMAaTUYECKUX OOBEKTOB, IMOHSATUN, OTHOLIEHUU
MEXIy TOHATUSMHU; (GOPMYIUPOBATh OMPEICICHUs TOHATUN; YCTAHABIMBATH CYIIECTBEHHBIA MPHU3HAK
KJIacCU(pUKALMU, OCHOBAHHMS JJIs1 000OIICHUS U CPaBHEHHUS, KPUTEPUHU TPOBOIUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIUPOBaTh M NPEOOpa30OBBIBATh CYXKICHUS: YTBEPAUTEIbHbIE U  OTpHUIATENIbHbIE,
€IMHUYHbIE, YACTHBIE U OOIIHNE; YCIOBHBIC,

BBISIBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUU B (pakTax, JaHHBIX, HAOIIOJCHUSIX U
YTBEPKJICHUSX; TPEAJIaraTh KPUTEPHUH JIJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN M POTUBOPEUNIA;

JienaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX M WHAYKTHBHBIX YMO3AKIIOYCHUH,
YMO3aKJIFOUEHHH 10 aHAJIOTHH;

IPOBOJNUTH CaMOCTOSITENIbHO JOKAa3aTelNbCTBA MAaTEMAaTHUUECKUX YTBEPKIACHUM (MpsAMbIE U OT MPOTHUBHOIO),
BBICTPAMBaTh apryMEHTAIUIO, IPUBOJIUTH IPUMEPHI U1 KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHbBIE CYKIEHUS U
BBIBOJIBL;

BbIOMpaTh croco0 peueHusl ydeOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILIEHUs, BBIOMpATh Hauboee
HOJXOJAIINH ¢ yYETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

WCITOJIB30BaTh  BOIPOCHl KaK HCCICAOBATEIBCKUNA WHCTPYMEHT TIO3HAHUS, (OPMYIHPOBATH  BOIPOCHI,
buKcUpyIoONe MPOTHBOPEYHE, MPOOJIeMy, YCTaHABIMBaTh HCKOMOE U JaHHOE, (OpMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UIUIO, MHECHUE;

MPOBOJIUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAaHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH
MaTEMaTHYeCKOTO0 OOBEKTa, SBICHHS, IMPOIECCa, BBISBICHHIO 3aBUCHMOCTEH MEXIy OOBEKTaMHM, SBICHUSMU,
MPOIECCaMH;

CaMOCTOATENFHO (hopMynupoBaTh OOOOIICHHWS W BBIBOJALI 1O pe3yJbTaTaM MPOBEAEHHOTO HAOIIOACHUS,
WCCJICIOBAHMUSI, OIEHUBATH JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIIICHMIA;

MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE TMPOIIECCA, & TAKXKE BBIIBUTATH MPEATOIOKEHUS O €T0 Pa3BUTUU B HOBBIX
YCIOBUSX.

Pabora ¢ unpopmanmeii:
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BBISIBIIATH Je(OUIIUTH HHGOPMAIINH, TaHHBIX, HEOOXOIMMBIX JIJIT OTBETA HA BOMPOC | JIJISl PEIICHUS 3a1a4H;
BBEIOMpATh WHOOPMAIIMI0O W3 HWCTOYHWKOB pPA3UYHBIX THIIOB, aHAJIU3UPOBATh, CHUCTEMATH3UPOBATh U
WHTEPIPETUPOBATH MHGOPMAIINIO PA3IMYHBIX BUAOB U (POPM IIPEICTABIICHNUS,

CTPYKTYPHUPOBATh UH(POPMAIIKIO, IPEACTABIATH €€ B pa3IMUHbIX (opMax, MWILTIOCTPUPOBATH rPaduUeCcKu;
OLICHMBATh HaJAEKHOCTh UH(MOPMAIIUHU TI0O CAMOCTOSITENBHO CHOPMYITUPOBAHHBIM KPUTEPUSIM.

2) VHusepcanvhvle KOMMYyHUKamueHble Oelicmeus, 00ecneuusaom coopmupo8aHHOCmMsd COYUATbHBIX HABLIKOG
00yYaruuxcs.
OOwmenne:

BOCIPUHUMATh U (HOPMYIHPOBATh CYKJIEHUS B COOTBETCTBHM C YCIOBHMSIMH U LENSAMH OOILIEHUS; SICHO, TOYHO,
IPAMOTHO BBIPAJKATh CBOIO TOUKY 3PEHHUSI B YCTHBIX U NMMCbMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHUS 110 XOAY PELICHHUS
3aJ1a4yd, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B XOA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOMl TeMbl, MpOOJIEMBbl, pelIaeMoil 3aaayu,
BBICKA3bIBaTh WJICH, HALCJICHHBIC Ha IOMCK PELICHUS; CONOCTABIIATH CBOM CYXKIEHUS C CYXKACHUSAMHU JIPYTHUX
YYaCTHUKOB JMajiora, oOHapyXMBaTh Pa3IMYUE€ U CXOJICTBO MO3UIMI; B KOPPEKTHOW ¢opMe (PopMyIupoBaTh
Pa3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIEI0BaHUs, IPOEKTA; CAMOCTOSTEILHO BHIOMPATh
(dbopmart BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALUN U OCOOEHHOCTEN ayIUTOPHUH.

CoTpyaHu4ecTBoO:

MOHMUMATh U MCIOJIb30BaTh MPEHMYIECTBA KOMAHIHOW W WHIUBUIYATbHOW pabOThl MpPU PEIICHUH YYEOHBIX
3a/a4; TPWHUMATh IIeJb COBMECTHOM JEATEeIbHOCTH, IUIAHUPOBATh OPTaHW3AIlMI0 COBMECTHOW pabOTHI,
pacmpenenaTb BUABI pabOT, JOTOBAapHBATHCS, OOCYXIaTh MPOIECC M PE3ynbTaT pabOThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOICH;

y4acTBOBaTh B TPYIIOBLIX (GopMax paboThl (0OCYyKIeHus, O0OMEH MHEHUH, «MO3TOBBIE IITYPMbBD» U HHBIC);
BBHITIOJIHATH CBOIO YacTh PabOTHI U KOOPAMHHPOBATH CBOM JEHCTBUS C JIPYTUMHU YJIEHAMU KOMAaHJbI; OIICHHBATh
KaueCTBO CBOETO BKJIaJia B OOIIHIA MMPOIYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM YY4aCTHUKAMH B3aHMO/ICHCTBHSI.
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3) Vhusepcanvhvie pecyniamueHnble Oelicmaus, 0becnedugarom opmMupo8aHue CMulCL08bIX YCMAHOBOK U HCUZHEHHBIX
HABLIKOG TUYHOCHU.

Camoopranusanms:

e COCTaBIISITh IUJIaH, AJITOPUTM PEILICHUS 3a/1a4d, BHIOMPATH CIIOCO0 pPelIeHHs ¢ YYETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4ETOM HOBOM
uH(pOpMaIUu.

CaMOKOHTPOJIb:

e BJIQJICTh HABBIKAMHU I[103HABATEIBHON pe(IEKCHH KaK OCO3HAHUS COBEPUIAEMBIX JIEHUCTBHM M MBICIUTEIbHBIX
IPOLECCOB, UX PE3YyJbTaTOB; BIAJAETh CIOCOOAMU CaMOIIPOBEPKHM, CAMOKOHTpPOJSI Ipolecca M pe3yibTaTa
pelIeHuss MaTeMaTUYECKOH 3a1a4H;

e MPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTH IPU PEIICHUH 33/1a4l, BHOCUTh KOPPEKTUBBI B AESATEIBHOCTD
HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAHJEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBHE PE3yJbTaTa I€JIM U YCIOBUSIM, OOBSICHATh MPUUMHBI JOCTHXKEHUS WM HEJOCTHXKEHUS
PE3yJIbTAaTOB JI€ATEIBHOCTH, HAXOIUTh OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OTBITY.

HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBath NOHATUAMU: TOUKA, IPsIMasi, INIOCKOCTb.

[IprMEHATH aKCHOMBI CTEPEOMETPHUU U CIIEACTBUSA U3 HUX IPU PELICHUHU F'€OMETPUYECKUX 3a1a4.

OnepupoBaTh MOHATUAMU: MAPAIIIETBHOCTD U MEPIIEHIUKYJIAPHOCTD NPAMBIX U ITIOCKOCTEN.

KnaccuduimpoBats B3auMHOE pacrooKeHHUE MPSMbIX U MJI0OCKOCTEH B MPOCTPAHCTBE.

OmneprpoBaTh NOHATUAMU: ABYTPAHHBIN YIroJjl, IPaHU JABYTPAHHOTO yriia, pedpo JBYrpaHHOTO YIJia; JUHEWHBIN yro
JIBYIPAHHOTO yTJIa; rpagyCcHas Mepa JBYI'PAaHHOIO yrJa.

OnepupoBaTh MOHATHUSMU: MHOTOTPAHHUWK, BBITYKJIBIA M HEBBITYKJIbIH MHOTOIPAHHUK, AJIEMEHTHl MHOTOIPAHHUKA,
MIPAaBWJIbHBIA MHOTOTPAHHHUK.
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Pacrio3naBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHUKOB (MTMPaMHIa; IPU3Ma, IPSIMOYTOIbHBIN Mapaienenunesn, Kyo).

KnaccuduimpoBaTe MHOTOTpaHHHKH, BbBIOMpass OCHOBaHUS Uid KiaccU(UKAIMKU (BBITYKJIbIE W HEBBITYKIIbIC
MHOTOTPaHHHUKH; MPaBUIIbHbIE MHOTOTPAHHHUKH; TPSMbIE U HAKIIOHHBIE MIPU3MBI, TApaJICICTIUIICbI).

OmneprpoBaTh NOHATUIMU: CEKyLIas INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUYEHUH, NCIIOJIb3YSl METO/ CJIEJIOB.

CTpouTh CeueHUss MHOTOTPAHHMKOB METOJOM CJIEJIOB, BBITIOJIHATH (BBIHOCHBIC) IJIOCKHE YEPTEXKH M3 PUCYHKOB
IPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HAXOKJEHUE M€OMETPUUECKHX BEJIWYUH 0 00pa3liaM WIM alropuTMaM, MPUMEHSST U3BECTHbBIE
aHAJIMTUYECKHE METOJIbI NIPU PEUICHUH CTaHAApTHBIX MaTEMaTHYECKUX 3aJa4 Ha BBIYMCIICHHUE PACCTOSIHUM MEXAy IBYMs
TOYKAMHM, OT TOUKH JI0 MPSIMOM, OT TOUKH JI0 IJIOCKOCTH, MEKIY CKPEIIMBAIOIIMMHUCS MPSMBIMU.

Pemmarp 3amaun Ha HAXOXXKJIEHHE T€OMETPHUECKHUX BEIMYHMH MO 00pasliaM WM aJrOpuTMam, MPUMEHSS W3BECTHBIC
AHAJIMTUYECKHE METOAbl TMPH pEIICHWH CTAaHJApPTHBIX MaTeMaTHUYeCKUX 3aJad Ha BBIYHCICHHE YIJOB MEXKIY
CKPEILMBAIOIUMUCS IPIMBIMHU, MEKIY IPSIMON U IJIOCKOCTHIO, MEXAY TUIOCKOCTSIMU, JBYTPAHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IJIOLIAAN MMOBEPXHOCTEH MHOTOTPAHHUKOB (IpHU3Ma, MUpaMHia) ¢ MPUMEHEHHEM (HOpMYyII;
BBIUUCIISATH COOTHOIICHUS MEXIY TUIOIIAIIMU TOBEPXHOCTEH, 00bEMaMu 10 T0OHBIX MHOTOTPAaHHHUKOB.

OmnepupoBaTh MOHITUSAMH: CHUMMETPUS B TPOCTPAHCTBE; IEHTP, OCh M IUIOCKOCTh CHMMETPHUH; IEHTP, OCh H
IUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, mpeoOpa3oBeIBaTh U HHTEPIPETUPOBATH UH(POPMALIMIO O MTPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax,
IPEJICTABICHHYIO Ha YepTeKax U PUCYHKAX.

[TpumeHsTh TeOMETpUYECKUEe (PaKThI ISl PEUICHHs] CTEPEOMETPUUECKUX 3a/1a4, MPEIIoIaraloifnX HECKOJIbKO MIaroB
pelleHus1, €Clii YCIOBHsI MPUMEHEHHSI 33/1aHbI B sIBHOU (hopMme.

[TpumeHsTh TpoCTeilline MporpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMbI IMPH PEIICHUU
CTEpEOMETPUUECKHUX 3a]1aY.

[TpuBOIUTH MPUMEPHI MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOE U JKU3HM, PACIIO3HABATH MPOSIBICHUE 3aKOHOB
T€OMETPUHU B UCKYCCTBE.
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[IpuMeEHAT, MOJIyYECHHBIE 3HAHWS HA MPAKTUKE: AHAJIU3UPOBATH PEAJbHBIE CHUTYAIlMM W MNPUMEHSITh W3YYCHHBIE
MOHATUS B TIPOIIECCE TOWCKA PENICHHWS MaTeMaTH4ecKu CGHOPMYIUPOBAHHOW MPOOJIEMBI, MOJEINPOBATH peabHBIC
CUTyallUl Ha SI3bIKE T'€OMETPHUHU, UCCIIEIOBATh MOCTPOEHHBIE MOJEIN C HMCIOJIb30BAHHEM T'€OMETPUUYECKHUX MOHATHUN U
TEOpeM, arlrapaTa ajireopbl; pemarh NPaKTUYECKHUe 3aa4d, CBSI3aHHBIE C HAXO0XK/IEHUEM M€OMETPUYECKUX BEITUUHH.

TEMATHYECKOE IINTAHUPOBAHHUE

Kosaun4vecTBo 4yacoB DJIeKTPOHHBIE ®opmupoBanue OI'
HanmeHnoBanue
Ne Kourpo IMpakTuy (uudposbie)
pa3iesioB U TeM
n/n Bcero JbHBIE ecKHe o0pa3oBareibHbIE
NPOrpamMMbl
padoTbI padoThbI pecypcsl
YMeHHs pacro3HaBaTh NPOSBICHUS
MaTeMaTHYECKUX MOHATHH, 0OBEKTOB U
3aKOHOMEPHOCTEN B PEAIBHBIX
KU3HEHHBIX CUTYalUsIX U IIPU U3Y4YEHUU
JAPYTUX y4eOHBIX MPEIMETOB,
MIPOSIBIICHUS 3aBUCUMOCTEN U
. BBeeieHue B 10 POIII 3aKOHOMEpPHOCTEH, POPMYITUPOBATH UX

CTEPEOMETPHIO Vun.py Ha s13bIKE MAaTEMATUKH U CO3/1aBATh
MaTe€MaTU4eCKUe MOJIEIH, IPUMEHSTh
OCBOCHHBIA MaTeMAaTHYECKUH anmnapar
JUISL peLIEHUs TPAKTUKO-
OpUEHTUPOBAHHBIX 33744,
MHTEPIPETUPOBATH U OLIECHUBATh
[IOJIyYEHHBIE PE3YIIbTAThL.

5 IIpsiMBbIE U TUIOCKOCTHU B 12 1 POIII YMeHHs pacro3HaBaTh MPOSBICHUS
IIPOCTPAHCTBE. Yuun.py MaTeMaTHYeCKUX MOHATUH, OOBEKTOB U
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[TapannenpsHOCTH
MPSIMBIX U IJIOCKOCTEHN

3aKOHOMEPHOCTEN B PEAIBHBIX
KU3HEHHBIX CUTyalUsIX U IIPU U3Y4YECHUU
JpYTruX y4eOHbIX IPEMETOB,
IIPOSIBJICHUS 3aBUCUMOCTEN 1
3aKOHOMEpPHOCTEH, POPMYyIUPOBATh UX
Ha s3bIKE MAaTEMAaTUKH U CO3/1aBATh
MaTE€MaTU4eCKUE MOJIEIH, IPUMEHSITh
OCBOCHHBIA MaTeMaTHUYECKUH amnmnapar
JUISl pEeLLICHUs IPAKTUKO-
OPHMEHTHPOBAHHBIX 3a4a4,
UHTEPIPETUPOBATh U OLICHUBATh
IIOJIy4YE€HHBIE PE3YJIBTATHL.

[lepnenuKyISIpHOCTD
MPSAMBIX U IJIOCKOCTEN

VYTIaBl MEXAY NPSIMBIMU
U TUIOCKOCTSIMHU

12

10

15

POII
Yuu.py

POIII
Yuu.py

YMeHHs pacro3HaBaTh MPOSABICHUS
MaTeMaTHYECKUX MOHATHH, 0OBEKTOB U
3aKOHOMEPHOCTEN B PEAIBHBIX
KU3HEHHBIX CUTYalUsIX U IIPU U3YYECHUU
JIPYTUX y4yeOHBIX MPEAMETOB,
MIPOSIBIICHUS 3aBUCUMOCTEN U
3aKOHOMEpPHOCTEH, POPMYyITUPOBATH UX
Ha sA3BbIKE MATEMATUKH U CO3/1aBaTh
MaTeMaTU4eCKUe MOJEIH, IPUMEHATh
OCBOCHHBIA MaTeMAaTHYECKUH anmnapar
JUISL pELLICHHUs IPAKTHKO-
OpHMEHTHPOBAHHBIX 3a/a4,
WHTEPIPETUPOBATH U OLICHUBATH
MTOJIyYEHHBIE PE3YIIbTATHI.

YMmenus pacio3HaBaThb MPOABJICHUA
MATEMAaTHYCCKUX HOHHTHﬁ, 00OBEKTOB H




3aKOHOMEPHOCTEN B PEAIBHBIX
KU3HEHHBIX CUTyalUsIX U IIPU U3Y4YECHUU
JpYTruX y4eOHbIX IPEMETOB,
IIPOSIBJICHUS 3aBUCUMOCTEN 1
3aKOHOMEpPHOCTEH, POPMYyIUPOBATh UX
Ha s3bIKE MAaTEMAaTUKH U CO3/1aBATh
MaTE€MaTU4eCKUE MOJIEIH, IPUMEHSITh
OCBOCHHBIA MaTeMaTHUYECKUH amnmnapar
JUISL pEeLLICHUs] IPAKTUKO-
OPHMEHTHPOBAHHBIX 3a4a4,
UHTEPIPETUPOBATh U OLICHUBATh
IIOJIy4YE€HHBIE PE3YJIBTATHL.

MHororpanHuku

O0BEMBI
MHOT'OI'PaHHHKOB

11

16

POII
Yuu.py

POIII
Yuu.py

YMeHHs pacro3HaBaTh MPOSABICHUS
MaTeMaTHYECKUX MOHATHH, 0OBEKTOB U
3aKOHOMEPHOCTEN B PEAIBHBIX
KU3HEHHBIX CUTYalUsIX U IIPU U3YYECHUU
JIPYTUX y4yeOHBIX MPEAMETOB,
MIPOSIBIICHUS 3aBUCUMOCTEN U
3aKOHOMEpPHOCTEH, POPMYyITUPOBATH UX
Ha sA3BbIKE MATEMATUKH U CO3/1aBaTh
MaTeMaTU4eCKUe MOJEIH, IPUMEHATh
OCBOCHHBIA MaTeMAaTHYECKUH anmnapar
JUISL pELLICHHUs IPAKTHKO-
OpHMEHTHPOBAHHBIX 3a/a4,
WHTEPIPETUPOBATH U OLICHUBATH
MTOJIyYEHHBIE PE3YIIbTATHI.

YMmenus pacio3HaBaThb MPOABJICHUA
MATEMAaTHYCCKUX HOHHTHﬁ, 00OBEKTOB H




3aKOHOMEPHOCTEN B PEAIBHBIX
KU3HEHHBIX CUTyalUsIX U IIPU U3Y4YECHUU
JpYTruX y4eOHbIX IPEMETOB,
IIPOSIBJICHUS 3aBUCUMOCTEN 1
3aKOHOMEpPHOCTEH, POPMYyIUPOBATh UX
Ha s3bIKE MAaTEMAaTUKH U CO3/1aBATh
MaTE€MaTU4eCKUE MOJIEIH, IPUMEHSITh
OCBOCHHBIA MaTeMaTHUYECKUH amnmnapar
JUISl pEeLLICHUs IPAKTUKO-
OPHMEHTHPOBAHHBIX 3a4a4,
UHTEPIPETUPOBATh U OLICHUBATh
IIOJIy4YE€HHBIE PE3YJIBTATHL.

[ToBTOpEHME: ceueHus,
PacCTOSIHUS U YTJIbI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

17

POII
Yuu.py

YMeHHs pacro3HaBaTh MPOSABICHUS
MaTeMaTHYECKUX MOHATHH, 0OBEKTOB U
3aKOHOMEPHOCTEN B PEAIBHBIX
KU3HEHHBIX CUTYalUsIX U IIPU U3YYECHUU
JIPYTUX y4yeOHBIX MPEAMETOB,
MIPOSIBIICHUS 3aBUCUMOCTEN U
3aKOHOMEpPHOCTEH, POPMYyITUPOBATH UX
Ha sA3bIKE MATEMATUKH U CO3/1aBaTh
MaTeMaTU4eCKUe MOJEIH, IPUMEHATh
OCBOCHHBIA MaTeMAaTHYECKUH anmnapar
JUISL pELLICHHUs IPAKTHKO-
OpHMEHTHPOBAHHBIX 3a/a4,
WHTEPIPETUPOBATH U OLICHUBATH
MTOJIyYEHHBIE PE3YIIbTATHI.




IHOYPOYHOE IIVTAHUPOBAHUME

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yueHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
OcHOBHbIE IOHATHUS CTEPEOMETPUU: TOUKA, P31
npsiMas, IMI0CKOCTb, IPOCTPAHCTBO. '
P ’ > IPOCTP https://resh.edu.ru/
1 [IpaBuia u300paxeHus Ha PUCYHKaX: 1 05.09.23 )
5 . subject/lesson/4756/
1300pakeHus INIOCKOCTE!, apajlieIbHbIX
p - 11ap conspect/203541/
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsATHA: nepecekaromuecs MI0CKOCTH,
2 1 08.09.23
MepeCceKaAroIINecs MpsiMasi U IMI0CKOCTh
[TonsaTHA: Mepecekaronmecs MI0CKOCTH,
3 1 12.09.23
IIEPECEKAIOIIMECS IPsIMAsi U IJIOCKOCTh
3HAaKOMCTBO C MHOTOI'paHHHKaMHU,
4 n300pa’keHre MHOTOTPAaHHUKOB Ha 1 15.09.23
PUCYHKaX, Ha TPOCKIIMOHHBIX YEPTEKAX
HavanwsHbie cBeieHNS 0 KyOe U mupaMu/e,
5 uX pa3BEpTKU U Mojenu. CeueHus 1 19.09.23 npe3eHTauus
MHOT'OI'PAaHHUKOB
HavanpHbie cBeieHNs 0 KyOe 1 mupamu/e,
6 UX pa3BEPTKH U Mojenn. CeueHust 1 22.09.23
MHOTOI'PAHHUKOB
[TonsiTre 06 akCMOMaTHIECKOM
7 1 26.09.23

IMOCTPOCHUHU CTCPECOMETPHUU: AaKCUOMBI
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https://resh.edu.ru/

CTEPEOMETPHUH U CIICICTBUS U3 HUX

10

[TonsTre 06 akCHOMaTUYECKOM
IIOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM

IIOCTPOCHUHU CTCPECOMETPHU: AaKCUOMBI
CTEPCOMETPHHU U CIICACTBUA U3 HUX

[Tonsatue 06 akCHOMAaTUYECKOM

IIOCTPOCHUH CTCPCOMCTPUU: AKCHOMbBI
CTCPCOMETPUHU U CICACTBUA U3 HUX

29.09.23

03.10.23

06.10.23

11

B3anMHOe pacnonokeHue npsmsIx B
IIPOCTPAHCTBE: IIEpeCceKaroIuecs,
napajJiesibHble M CKpeIlrBaroLIecs
IpsIMble

12

[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE: Mapaljie/IbHbIE PSIMBIE B
MIPOCTPAHCTBE; MapaIENbHOCTh TPEX
MIPSIMBIX

13

14

[TapamienpHOCTh IPSIMBIX U INIOCKOCTEN B
npoctpaHcTse: [lapamienbHOCTh NPAMON 1
IJI0CKOCTH

Vsl ¢ COHaIIpaBJICHHBIMU CTOPOHAMU

15

Yros Mexay NpsMbIMU B IPOCTPAHCTBE

16

17

VYron Mexay npsiMbIMU B IPOCTPaHCTBE

[TapamiensHOCTh IIOCKOCTEN:
NapajulebHbIE MII0CKOCTH

https://resh.edu.ru/

18

CaoiicTBa napamienabHbIX MIIOCKOCTEN

19



https://resh.edu.ru/

[Ipocreiime npocTpaHCTBEHHBIE PUTYPHI

https://resh.edu.ru/

19 Ha IJIOCKOCTH: TETpasdap, KyoO,
napasuiesienumnes
20 [Toctpoenue ceueHuii
21 [TocTpoenue ceueHuit
KonTponbras pabota mo teme "lIpsimbie u
22 IIJIOCKOCTH B IPOCTPAHCTRBE.
[TapannensHOCTh NPSIMBIX U TJIOCKOCTEH"
[lepnieHIUKYISPHOCTD MPSIMON U https://resh.edu.ru/
23 TUTOCKOCTH: TIEPTIICHIUKYIISIPHBIE IPSMBIC B
IIPOCTPAHCTBE
24 [Ipsimble napasienbHbIe U
MePIEeHIUKYIIAPHBIC K IJIOCKOCTH
o5 [IpsimMble napasienbHble U
MEPIEeHIUKYIAPHBIC K IJIOCKOCTH
26 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOU U https://resh.edu.ru/
IJI0CKOCTH
97 [Ipu3Hak nepneHIuKyJIApHOCTH IPSIMOM U https://resh.edu.ru/
IJIOCKOCTH
28 Teopema o npsAMON NepIEHAUKYISIPHON
IJIOCKOCTH
29 Teopema o npsiMO NTEPIIEHAUKYIISIPHON
MJI0CKOCTH
30 TeopeMa 0 npsAMOU NEepIEH UK YIISIPHON
IJIOCKOCTH
31 [lepnieHIUKYNSIp ¥ HAKIIOHHBIE:

pacCTodAHruC OT TOYKHU 0 IJNIOCKOCTH,

20



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH

32

33

34

[lepnieHIUKYNSIp U HAKIIOHHBIE:
paccTosiHue OT TOYKH J0 MJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH

[leprieHIUKYNSIp U HAKIIOHHBIE:
paccTosiHue OT TOYKH JI0 MJI0CKOCTH,
paccTosiHue OT IPSIMOM J0 TNIOCKOCTH

Hepl’[eHI{I/IKy.]'Iﬂp M HAKJIOHHBIC!
PaCCTOAHUC OT TOYKH JO IIJIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

https://resh.edu.ru/

35

VYTIIIBl B IPOCTPAHCTBE: YrOJl MEXIY
IIPSIMOM U TUIOCKOCTBIO

36

37

JIByrpaHHbI yroJi, JMHEHHBIN yroi
JBYTPAHHOI'O yIJia
JIByrpaHHBbIN yroJi, JMHEHHBIN yroi
JBYTPAHHOI'O yIJIa

38

[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
MPU3HAK NEPIEHIUKYIAPHOCTH ABYX
IIJIOCKOCTEN

39

40

41

[lepneHUKyISIPHOCTB MIJIOCKOCTEM:
MPU3HAK NEPIEHIUKYIAPHOCTH ABYX
IIJIOCKOCTEN

[TeprieHAMKYAAPHOCTD IIOCKOCTEM:
MPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IJIOCKOCTEN

Teopema o Tpéx nepneHANKYIsIpax

42

Teopema o TpEX nepneHANKYIIpax

21



https://resh.edu.ru/

43

TeopeMa 0 TpEX NepHeHANKYIIApax

44

45

46

47

KontponsHas pabora o reMmam
"IlepneHIUKYISIPHOCTD MPSAMBIX U
miockocTeil" u "YTibl MEXKIY OPSIMBIMU U
IUIOCKOCTSIMU"

Ilousarue MHOI'OI'paHHHKAa, OCHOBHEIC
OJICMCHTBI MHOI'OI'PpaHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHUKH, pa3BépTKa
MHOIr'OrpaHHuKa

[Tpu3ma: N-yronpHas npu3Ma; TpaHu U
OCHOBAHUS IPU3MBL; TIPsIMasi U HAKJIOHHAS
MIPU3MBbI; OOKOBasl U MOJIHASL TOBEPXHOCTh
MIPU3MBI

[Napannenenunen, mpsIMOYTOJIbHBII
napaJuieNienuIne U ero CBoicTBa

48

[Impamua: N-yroiapHas NMpaMuia, TpaHu
1 OCHOBaHUE MUpaMuUbl; OOKOBas U
IIOJIHAs TIOBEPXHOCTh ITUPAMUJIBL;
[IpaBUJIbHAA U YCECUEHHAs TUPAMUAA

49

[IpaBriIbHBIE MHOTOTPaHHUKHU: MTOHSITHE
MPaBWJIBHOT'O MHOTOTPAHHUKA; TPaBUJIbHAS
Ipu3Ma  NpaBuiIbHAsI MHPaAMHIA;
NIpaBUJIbHAS TPEYTOJbHAs MUpaMUa U
NPaBUIIBHBIN TETpasdap; KyO

https://resh.edu.ru/

50

[IpencraBnenue o MpaBUIBHBIX
MHOTOIpaHHHKAaX: OKTad1p, JOJAEKa’Ip U
HKOCA3P.

51

CI/IMMCTpI/ISI B IIPOCTPAaHCTBEC: CUMMCTPUA

22
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OTHOCUTEIBHO TOYKH, MPSAMOM, MIIOCKOCTH.
DJIEeMEHTbl CAMMETPHUH B ITUpaMHAaxX,
napajuieNenuneax, MpaBUIbHBIX

MHOTOTpaHHUKAX
59 Brruuciienue 31eMeHTOB MHOTOTPaHHUKOB: 1
pEOpa, MuaroHa u, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOTHOM
53 MMOBEPXHOCTH MIPSIMOM TIPU3MBI, TUIOIIAH 1
OCHOBaHUH, TeopeMa 0 OOKOBOU
MTOBEPXHOCTH MIPSIMOU TIPU3MBI
[Tnomaas 60KO0BOM MOBEPXHOCTH U
54 MMOBEPXHOCTHU MPABUIILHOM MUPaAMUJIBbI, 1
TeopeMa o IIoNaan OOKOBOU
MTOBEPXHOCTH YCCUEHHOU TUPAMHU/TBI
55 KonTponbhas pabota mo teme 1
"MHororpaHHuku"
56 [Tonsatue 06 00BEMeE 1
57 O06BEM TUpaMuIbI 1
58 O0BEM nupamMuIsI 1
59 O0BEM nupamMuIsI 1
60 O06BEM TUpaMuIbI 1
61 OO0BEM TTPU3MBI 1
62 O0BEM npU3MBbI 1
63 OO0BEM TTPU3MBI 1
64 KonrtponbHas padora no reme "O6bEMBI 1
MHOTOTpaHHUKOB"
65 [ToBTOpeHmEe, 0600IIEHNE CHCTEMATH3AITUS 1

23




3HaHui. [locTtpoenne ceueHuii B
MHOTOTpaHHHUKE

66

[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
3HaHUU. BpIYKCIIEHUE PACCTOSHUMN: MEXAY
JBYMsI TOUKaMH, OT TOUKH J10 IPSMOIi, OT
TOYKH J10 TUNIOCKOCTH, MEX]TY
CKPEILMBAIOIINMUCS IPSIMBIMU

67

68

HToroBast KOHTpOJIbHAS paboTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUN. BbIunciaeHne yrioB: MeXIy
CKPEIIMBAIOIIUMUCS TIPSIMBIMU, MEXKITY
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJI0B MEXY TUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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YYEBHO-METOJANYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

Aranacsas JI.C., byry3oB B.®., Kagomues C.b u npyrue; ['eomerpus, 10-11 knaccsl, M.: IlpocBemienue; 2022

METOAUYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

Aranacsn JI.C., byry3oB B.®@., Kagomues C.b u npyrue; I'eomerpus, 10-11 ximaccsr, M.: IIpocsemenune; 2022

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

OI'BHY «MHCTUTYT cTpaTeruu pa3BuTus 00pa3oBaHus
Poccuiickas anekTpoHHas LIKosa
Yuun.py

bu6mmoreka IIOK
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