MYHHUIMITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YUYPEKJIEHUE
KIIMMOBCKASA CPE/IHSAS OBIIIEOBPA3OBATEJIBHAS IIKOJIA Ne3

AHHOTauMA K padoyeil nporpamme
yueOHoro npeamera «I'eomerpus» nias 10-11 kiaaccos

Pabouass mporpamma yueOHoro mpemmera «['eomerpusi» 00s3aTeNbHON NpeAMETHONW o0nacTH
«Marematrka» SBISETCS 4YacThlO  OCHOBHOW 00pa3oBaTEeNbHOM  MpPOrpaMMBl CpeIHEro oOmero
obpazoBanusi (OOII COO) MBOY Kmumosckoit COLL Ne3, pa3paboraHa B COOTBETCTBUHU C IMYHKTOM
18.2.2 ®I'OC COO na ocHoBe DenepanbHO pabodeil MporpaMMbl IO MaTEMAaTUKE | peansyercsd 2
roga ¢ 10 mo 11 xmace.

PabGouass mporpamMma pa3pa0oTaHa  YYUTEISIMH MATEMATUKU IIKOJBI C HCIONb30BAHHEM
«KoncTpykTopa pabounx mporpamm» caiita «ExuHoe conepkanue o0miero o0pa3oBaHUS» B
coorBercTBUU ¢ [lonokenneM o paboymx mporpammax W ONpefeNsieT OpraHu3aluio 00pa3oBaTebHON
JeATeIbHOCTH YYUTeNsl B IIKoie 1o npeamery «[eomerpus». PabGowas mporpamma — COAEPXKHT
CIIEYIOINE CTPYKTYPHBIE 3JIEMEHTHI:

-IIOSICHUTEIILHYIO 3aIIUCKY;

-IIeNM U3y4eHus: yueOHoro npeamera «I eomerpusy;

-MECTO y4eOHOr0 peMETa «reOMETPUD» B yIeOHOM TUTaHE;

-coziepanne yaeOHoro npeamera «I eoMerpusi»;

-ITAHUPYEMbIe Pe3yIbTaThl (JINYHOCTHBIE, METANPEIMETHBIE U TIPEAMETHBIC);

-TeMaTH4YecKoe IJIaHUPOBaHKe, CHOPMUPOBAHHOE ¢ YIETOM pabdouel mporpaMMbl BOCIHTAHHS U
BO3MOKHOCTEIO Mcnoiab3oBanus JOP/IIOP.

Pabouas mporpamma obcyxmaeHa Ha 3aceganuu [IIMO yumTenelt mpenMeToB eCTECTBEHHO-
METEMaTHYeCKOr0 IIMKJIa, TPHUHATA peHIeHHeM  memarorudeckoro copera  (mporokonm Nel ot
30.08.2023r.), yrBepxkaena mpukasom mo MBOY Kimamosckoit COIII Ne3 Ne113-Kot 21.08.2023r. B
kKadecTBe dactu comepkanus OOIT COO

Ha ocHoBe mamnHOii mporpammsl yuuteneM — paspabateiBaercs KTII B coorBercTtBum ¢
[lonmokeHneM 0 KaJeHIAPHO-TEMATHYECKOM IUIAHHPOBAHUH MO YYeOHOMY IpPEAMETY, KypcCy, MOIYJIIO.
KTTII paccmatpuBaercs Ha 3acegaanu LIIMO u cornacyercs ¢ 3amectureneM mo YBP.

Bobinmucka
M3 OCHOBHOI1 00pa3oBaTeIbLHOM MPOrpaMMbl CpeIHero 0011ero 0o0pa3oBaHus

PABOYAS ITPOI'PAMMA
y4eOHoro npeamera «I'eomerpusi»
nis ooyuaromuxcs 10 -11 kiaaccos

(0a3oBbIM YPOBEHD)
CPOK peajiu3ainuu 2 roaa

NOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yde6HOro kypca «l'eomerpusi» 6a3oBoro ypoBHs i oO0ywarommxcst 10 —11
KjaccoB paspaboraHa Ha ocHoBe DemepanbHOro TOCYAApPCTBEHHOTO 0Opa30BaTENbHOIO CTAaHAAPTa



cpeanero obmiero oOpa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH, NMpPENBIBIAEMBIX K
MaTeMaTHYeCKOMY oOpa3OBaHUIO, M TpaJWlMi pOCCHIiCKOro o0pa3oBaHus. Peanusauus MmporpaMmsl
obecrieunBaer OBNaJCHHE KIIOUYEBBIMU KOMIETCHIIMSIMU, COCTABIISIIOIIMMH OCHOBY JUIS CAMOPA3BUTHUS U
HEMpepBIBHOTO 00pa30BaHMsA, LEIOCTHOCTh OOLIEKYJIbTYPHOTO, JMYHOCTHOTO M MO3HABaTEIHHOTO
Pa3BUTHA JIUYHOCTH 00yUAIOIIUXCS.

HEJIN U3YYEHUS YYEBHOI'O KYPCA

BakHocTh yueOHOro Kypca reoMeTpUU Ha YPOBHE CPEIHEro o0Iero odpa3oBaHus 00YCIOBJICHA
MPAaKTUYECKOH 3HAYMMOCTBIO METANpPEJIMETHBIX W NPEIMETHBIX PE3YJIbTAaTOB OOYUEHHsI T€OMETPUU B
HamNpaBICHUH  JIMYHOCTHOIO  pPa3BUTHS  OOYyYaromIuxcs, ¢dbopmupoBanust  (HYHKIHOHATBHON
MaTeMaTHYECKOM TPaMOTHOCTH, W3y4YeHHUs JAPYTUX Y4eOHBIX AWCHHIUIMH. Pa3Butne y oOyuarommxcs
MPaBUJIBHBIX TIPENICTABIEHUH O CYINIHOCTH W TPOUCXOXKICHHHM T'€OMETPUYECKUX aOCTpaKIvi,
COOTHOIICHUH PEALHOTO U WJICALHOTO, XapaKTepe OTPaKeHHs MaTeMaTU4YeCKOW HAyKOW SIBICHHU W
MPOIIECCOB  PEANBHOrO0 MHpa, MECT€ TIeOMETpHH B CHCTEME HayK W pOJIH MaTeMaTH4YecKOro
MOJICTIUPOBAHNS B HAy4YHOM TIO3HAHHMM W B MPAKTHKE CIIOCOOCTBYET (OPMHUPOBAHHIO HAYYHOTO
MHPOBO33pPCHHUA YUallUuXCd, a TAKXKC Ka4CCTB MbINUICHUA, HeO6XOI[I/IMBIX I ajantTaigyyi B COBPEMCHHOM
ol1IecTBe.
I'eomerpus siBisieTcst OMHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro o0Iiero o0pa3oBaHws,
TaK KakK OGCCHG‘II/IBae’T BO3MOXHOCTDb U3YYCHUA KaK OUCHUILINH eCTeCTBeHHO-Hay‘IHOfI HaIpaBJICHHOCTH,
TaK ¥ TyMaHUTapHOM.
Jlornueckoe MbIlUIeHHE, (HOPMHUPYEMOE MPU H3YYEHHH OOYYArOIIMMHUCS IOHATHHHBIX OCHOB
TCOMETPHHN U MMOCTPOCHUHN LETIOYKHU JIOTMYCCKUX YTBep)K)ICHI/Iﬁ B XOA€ pEHICHUA I'€COMETPUYCCKUX 3ajiay,
YMEHHUE BBIIBUIAaTh U ONPOBEpraTh TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCS IPU PELICHUH 3ajad
€CTECTBEHHO-HAYYHOT O IIMKJIA, B YACTHOCTH U3 Kypca (QU3UKH.
YMeHue OpHEHTUPOBATHCA B IIPOCTPAHCTBE UIPAET CYILECTBEHHYIO PpOJb BO BCEX OOJIACTSIX
NeATeIbHOCTH denoBeka. OpueHTalys 4el0BeKa BO BpEMEHHU U IPOCTPAHCTBE — HEOOXOIUMOE yCIOBUE
ero COIMAJBHOrO OBITHS, (opMa OTpaKEHHS OKPY)KAIOLIEro MHpPA, YCIOBHE YCIICIIHOTO ITO3HAHUS H
aKTUBHOIO IpeoOpa3oBaHusi JelcTBUTENbHOCTH. OrnepupoBaHHE IPOCTPAHCTBEHHBIMU 00Opa3amu
0o0beUHSACT pa3Hble BUIBI y4eOHOH M TPYOOBOW HEATENBHOCTH, SIBIAETCA ONHUM M3 NPO(ECCHOHANIBHO
Ba)KHBIX Ka4eCTB, IIO3TOMY aKTyalbHa 3afada (hOpMHUpPOBaHUS Yy OOYHAIOLIMXCSI MPOCTPAHCTBEHHOTO
MBILICHNS KaK Pa3sHOBUAHOCTH OOPa3HOI'O MBINUIEHHUS] — CYLIECTBEHHOTO KOMIIOHEHTa B ITOJTrOTOBKE K
MIPAKTUIECKON AESTEIbHOCTH 110 MHOTUM HaIIPABJICHUSIM.
Lembp ocBoenust mporpammsl ydeOHOro Kypca «l'eomerpus» Ha 0a30BOM ypOBHE OOydeHUS —
o0meobpa3oBaTenbHOE U OOMIEKYIFTYPHOE Pa3BUTHE O0YyUAIOMIUXCS depe3 obecredeHrne BO3MOKHOCTH
MPUOOPETEHNUS U HCIIOIb30BAHUS CUCTEMATHYECKUX TEOMETPUUICCKUX 3HAHUN U JEHCTBUM, CIIelU()UIHBIX
T€OMETPUH, BO3MOXXHOCTH YCIIEIIHOI0 IPOIOKEHUS 00pa30BaHMs IO CHELUAIBHOCTSIM, HE CBS3aHHBIM C
MPUKJIAIHBIM HCIIOJIb30BAHUEM T'€OMETPHUH.
[IporpamMma mo reomerpuu Ha 0a30BOM YpOBHE MpenHA3HaueHa Uil OOy4aroIuxcsl CpeaHei
LIKOJIBI, HE MCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYAHEHUH HAa YPOBHE OCHOBHOrO 00mLIero oOpa3oBaHUSI.
Takum obpazom, oOydaromuecss Ha 6a30BOM YPOBHE JAOJDKHBI OCBOMTH OOIIME MaTEMaTHYECKAE YMEHUS,
CBSI3aHHbIE CO CHEeUU(UKON reOMETpUN M HEOOXOOUMBbIE Ul XKHU3HH B COBpeMEHHOM obuiectBe. Kpome
3TOT0, OHU UMEIOT BO3MOXXHOCTh U3YyYUTh I'€OMETPHIO Oosee TIyO0OKO, €Clid B AajibHEHIIEM BO3HUKHET
HEOOXOMMOCTh B TEOMETPHUECKUX 3HAHMAX B IPO(eCCHOHATBHOM IeSITENbHOCTH.
JoctrxeHnue 1meiar OCBOEHHs MPOrpaMMbl 00€CIIEUNBACTCSl PELICHHEM COOTBETCTBYIOIIUX 3a/ad.
[IpuopurerHpiMu 3aadamMu ocBoeHUs Kypca «['‘eomerpum» Ha 06azoBom ypoBHe B 10—11 kiaccax
SIBIISTIOTCSL:
e (opmupoBaHue npeacTaBiIeHUs] O TEOMETPUU KaK YaCTH MHPOBOW KYJIBTYPHl U OCO3HAaHHE €€
B3aMMOCBS3H C OKPY>KaIOIIUM MHPOM;

e (QopmupoBaHue mpeacTaBlieHHs O MHOIOIPaHHMKAaX M TelaxX BpAllleHHs KaK O Ba)KHEHIINX
MaTeMaTHYECKUX MOJENAX, MO3BOJSIIOUIMX ONMCHIBATH M H3y4yaTh pasHble SIBJICHUS
OKPYXaroIero Mupa;



e (QopmupoBaHue yMeHHS paclio3HaBaTh Ha 4YEPTEKAX, MONENSIX M B pEaTbHOM MHpE
MHOTOTPaHHUKH U Tella BpallCHHUS,;

e OBJIAJECHHE METOAAMHU PEUICHUS 3a7ad Ha MOCTPOEHHUS Ha M300paKEHHAX MPOCTPAHCTBEHHBIX
uryp;

° (bOpMI/IpOBaHI/IC YMCHHUA OIICPpUPOBATH OCHOBHBIMH ITOHATUAMU O MHOTI'OrpaHHHUKAX M TEIax
BpameHuAa 1 nX OCHOBHBIMU CBOP'ICTBaMI/I;

° OBJIAACHUEC aJIrOpUuTMaMH PpCIICHUA OCHOBHBIX THUIIOB 3aJay; q)OpMI/IpOBaHI/IC yYMEHUsA
MMPOBOANUTE HCECIOXHBIC AOKA3aTCIbHBIC PACCYXACHUA B XOAC PCIICHUA CTCPCOMETPUYCCKHUX
3a7a4 ¥ 3a7a4 C MPaKTUIECKHM COZCpPIKaHUEM;

® pa3BUTHE MHTEIUICKTYaJbHBIX M TBOPYECKHUX CIOCOOHOCTEH O00Yy4YalolIMXCs, TO3HABATEIbHON
AKTUBHOCTH, UCCIICAOBATCIIbCKUX YMeHHﬁ, KPUTUYHOCTH MBIIIJICHUS,

e (opmupoBaHHe (YHKIIMOHAIBHOW TPAMOTHOCTH, PpEJICBAHTHOM T'€OMETPHH: YMEHHE
pacrozHaBaTh MNPOABJICHHUA TCOMETPUYCCKUX HOHﬂTHﬁ, O6’LeKTOB u 3aKOHOMepHOCTeI>'I B
peaNbHbIX KU3HEHHBIX CUTYAIUsIX U MPH U3yYEeHUH APYTHX YU4eOHBIX MPEAMETOB, IPOSIBICHH
3aBHCUMOCTEHl M 3aKOHOMEpHOCTEH, (popMynHpoBaTh MX Ha S3bIKE TEOMETPUH M CO3/1aBaTh
TCOMETPUYCCKUEC MOJCIIN, IMPUMECHATH OCBOEHHBIN FeOMeTpI/I‘IeCKI/Iﬁ anrmapar sl peHICHUA
MIPAKTUKO-OPUECHTUPOBAHHBIX 3aaad, HUHTEPIPETUPOBATH )51 OLICHUBATH IMOJTY4YCHHBIC
pE3yIbTaTHI.

OTanunTenbHON OCOGCHHOCTBIO IIpOrpaMMBbl ABJIACTCA BKIIFOYEHUE B KypC CTEPEOMETPUHN B HAYAJI€
€ro HM3yuc€Husd 3aJad, pCIIacMbIX Ha YPOBHC HHTYMTUBHOI'O IIO3HAHHUA, U OHpeJIeJ'IéHHBIM 06pa30M
opraHu3oBaHHas paboTa HaJl HUIMH, YTO CIIOCOOCTBYIOT Pa3BHTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOI'O
MBINUICHHA, CTUMYJIUPYET IIPOTCKAHHUEC WHTYUTUBHBIX IIPOIECCOB, MOTUBHPYET K HaﬂbHeﬁIﬂeMy
W3YUYCHHIO TTPeMeETa.

[penmourenre oTaaErcsl HATISIHO-KOHCTPYKTUBHOMY METOJY OOYYEHUS, TO €CTh TEOPETUIECKUE
3HaHUS MMECIOT B CBOEH OCHOBE YYBCTBEHHOCTH IMPEIMETHO-NPAKTHUYECKOH NESITEIbHOCTH. Pa3BuTne
MPOCTPAHCTBEHHBIX MPENCTABICHUN Y yJaluXcsl B Kypce CTEPEOMETPHH MPOBOJUTCS 32 CUET pellieHUs
3aad Ha CO3JIaHUE IPOCTPAHCTBEHHBIX O00pa30B M 3aJlad Ha OINEPUPOBAaHUE IMPOCTPAHCTBEHHBIMH
obpazamu. Cozmanue obpaza MPOBOAMTCS C OMOPOH HAa HATJSATHOCTH, a OIEPHPOBAHHE O0pa3oM — B
YCIIOBUSX OTBIICYCHUS OT HATJISJJHOCTH, MBICIICHHOT'O H3MECHEHHS €r0 UCXOTHOTO COCPIKAHHUSL.

OcHoBHBIE cofepxaTenbHble TUHUN Kypca «['eomerpum» B 10—11 xmaccax: «MHOrorpaHHUKHY,
«[IpsMble W TIIOCKOCTH B MpOCTpaHCTBe», «Tema BpameHus», «BeKTOpbl W KOOPAWHATH B
npoctpancTBey. @opMUpOBaHUE JIOTHUECKUX YMEHHU paclpeaeisieTcsl He TONBKO MO COAepKATEIbHBIM
JUHUAM, HO U TI0 TOAaM OOy4YeHs Ha YPOBHE CpeTHEro o0IIero oopa3oBaHusl.

Conepxxanre 0o0pa3oBaHUS, COOTBETCTBYIOIEE MPEIMETHBIM pe3yabTaTaM OCBOSHHS padoueit
MPOrpaMMbl, paclpeneNéHHbBIM MO TomaM OOy4YeHHUs, CTPYKTYPUPOBAHO TaKWM 00pa3oM, 4YTOOBI
OBJIAJICHUE TCOMETPUYCCKHMH IOHATHUSMH M HABBIKAMU OCYIIECTBISUIOCH MOCIEIOBATENIBHO W
MOCTYMAaTENbHO, C COONIOJICHHEM IMPHHIMIA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKIIOYAIHCH B
OOIIYyI0 CHCTEMY T€OMETPUYECKHX MPEACTABICHHUN OOYUYaIOUIMXCS, pacHIupsisi W yriayonss e€, oOpasys
MPOYHBIC MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpuun orBoautcs 2 yaca B HeAemo B 10 kimacce u 1 yac B Hegenmo B 11 kiacce,
Bcero 3a jiBa roja ooy4enus - 102 yueOHBIX Haca.

COAEPKAHHUE YYEBHOI'O IPEJIMETA
10 KUIACC
IIpsiMble M MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC ITOHSITHUS CTCPCOMCTPHHU. Tqua, npsmMasi, IJIOCKOCTb, IMPOCTPAHCTBO. IlousiTue 06
AKCUOMATHUYCCKOM IMOCTPOCHHUU CTCPCOMCTPHUU: aKCUOMBI CTCPCOMETPUHN U CIICACTBUSA U3 HUX.



B3aumHoe pacronokeHue NpSMBIX B IPOCTPAHCTBE: MEPECEKAIOIIUECs, MapaslielbHble U
CKpeluBaronecs npsmole. [lapannensHocTs NPSIMBIX M IIJIOCKOCTEH B NPOCTPAHCTBE: MapaiiebHbIe
MIpsIMBIE B IPOCTPAHCTBE; MapayieNbHOCTh TPEX MPSAMBIX; HapajuIeNbHOCTh NPSAMON U MIOCKOCTH. YTIIBI €
COHAIIPaBJIEHHBIMU CTOPOHAMH; yrol MEXAY MPsMBIMU B MPOCTpaHCcTBE. [lapannensHOCTh MIIOCKOCTEN:
napajuleibHble IUIOCKOCTH; CBOWMCTBa MapajlielbHBIX IUIOcKocTel. [IpocTelimme mpocTpaHCTBEHHBIE
(GuryphI Ha TUIOCKOCTH: TETPadAp, KyO, Mapajuielenuesn; MOCTpOCHUE CEUeHUH.

[leprienAMKYISIPHOCTD NPSAMOM UM TUJIOCKOCTH: MEPIEHAUKYJSPHbIE MpsSMble B IPOCTPAHCTBE,
MpsiMble TIapaJuIeNbHbIE U MEPIEeHAUKYISIPHBIE K IUIOCKOCTH, MPU3HAK MEPIEHANKYIIPHOCTH MPSAMON U
IUIOCKOCTH, TEOpeMa O MPSAMOM MNEPIEHAUKYISAPHON IUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXIY
IpsIMOM M IUIOCKOCTBIO; JIBYIPAaHHBIA yroJl, JUHEHHBIA yron AByrpaHHoro yria. Ilepnenpukynsap u
HaKJIOHHBIE: PAacCTOSHUE OT TOYKH JO IJIOCKOCTH, PAcCTOSHUE OT MPSIMOM 1O IJIOCKOCTH, MPOEKIIHS
¢urypel Ha TUIOCKOCTB. llepmeHAMKYISIPHOCTh IUIOCKOCTEW: MpPH3HAK TEPIEHIUKYISIPHOCTH JBYX
miockocTer. Teopema o TpEX NMepHeHIUKYIspax.

MHoOrorpaHHuKu

[loHsiTe MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOI'PAaHHUKA, BBITYKJIbIE M HEBBITYKIIbIE
MHOTOIPaHHUKH; pa3BEpTKa MHOrOrpaHHuka. [Ipusma: N-yronbHast mpu3Ma; TpaHu ¥ OCHOBAHUS MPU3MBI;
mpsiMasi M HaKJIOHHAs TPHU3MBI, OOKOBas M TMOJNHAsA TIOBEPXHOCTh Mpu3Mbl. [lapamnenenumen,
HpsIMOYI'OJIbHBIM Napajulesienuiies]; U ero cpoiicrBa. Ilupamupa: N-yronpHas nupamMuzaa, TpaHH WU
OCHOBaHHE MMPaMUbL; OOKOBAs ¥ MOJTHAS TOBEPXHOCTH MUPAMHU/IBL; IPABMIIbHAS U YCEUEHHAS THPaMHUIA.
DNeMEeHTHI MTPU3MBI U TUpamMu b, [paBriIbHbIE MHOT'OTPAaHHUKH: TIOHSATHE TIPABIIIBHOIO MHOTOTPAHHHKA;
TpaBUjibHAS TIPU3Ma W TIpaBUJIbHAS MHUPaMHUAa; TpPaBHIIbHAS TPEYrojbHAs MHpAMHUIA W TPaBUIHHBINA
terpasap; ky0. [IpencraBieHne O MPaBUIBLHBIX MHOTOTPAHHUKAX: OKTAdP, JOJCKAdJAP W HKOCAIP.
CeueHus IPU3MBI 1 TUPAMU/IBL.

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHTEIHHO TOYKHU, MPSIMOHM, TUIOCKOCTH. DJIEMEHTHI
CUMMETPHH B TUPAMUIAX, TApaIUICIEIUIIECIAX, IPABUIbHBIX MHOTOTPAaHHUKAX.

Brruucienre 2JIeMEHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHamu, yriael. lDromans OOKOBOM
TTOBEPXHOCTH W TIOJIHOM ITOBEPXHOCTH NPSIMOW TPHU3MBI, IUIOMIATL OCHOBAHHM, Teopema O OOKOBOIt
MTOBEPXHOCTH TPSAMOM mpu3Mbl. [lmomazs OOKOBOM TIOBEPXHOCTH M ITOBEPXHOCTH IPABUILHON
MUPaMHIBI, TEOpEeMa O IUIOMAAM YyCe4EHHOM mnupamubl. [loHsaTre 00 00bEMe. OOBEM MUpPaMHUIBL,
MPU3MBIL.

[Tomo6ubie Tema B mpocTpancTBe. COOTHOMIEHUS MEXAY IUIOMAAIMHA TOBEPXHOCTEH, 00BEMaMu
HOTOOHBIX TEI.

11 KJIACC

Tena Bpalmenust

Hunmuaapuyeckas  MOBEPXHOCTb,  OOpasymomue  LMWIMHIPUYECKOW  IOBEPXHOCTH,  OCh
LUIMHAPUYECKON moBepxHOcTH. LlunmuHap: ocHOBaHMS M OOKOBas MOBEPXHOCTh, 0Opasylollas U OCh;
TJI0MIaTh OOKOBOW W TIOTHOM TTOBEPXHOCTH.

Konudeckas moBepxHOCTh, 00pa3yromire KOHMIECKON MOBEPXHOCTH, OCh W BEPIIMHA KOHHYECKON
moBepxHOCTH. KOHyC: OCHOBaHHWE W BepIMHA, 00pa3yrollas W OCh, IUIOMAAh OOKOBOM ¥ TOTHON
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoLIre  BBICOTA; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u mwap: HeHTp, paauyc, AMaMerp; IUIOMaAb NOBEPXHOCTU cdephl. B3aumMHoe pacnonoxeHue
cdepbl ¥ MIOCKOCTH; KacaTelbHast IVIOCKOCTh K cepe; rromans cgepsl.

W3o0paxeHune Tenn BpalleHus Ha INIOCKOCTH. Pa3BEépTka LmmHApa U KOHyca.

KomOunauuu Tten BpamieHuss 1 MHOTOTPaHHUKOB. MHOTOIpaHHHK, ONMCaHHBIA OKOJO c(epsl;
cdepa, BIUCaHHasi B MHOTOTPaHHUK, WM TEJIO BPAILICHHSL.

[onsite 06 o0béme. OcHOBHEIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME MPSIMOYTOJIBHOIO
napasuienenunena 1 cineactsus u3 He€. O0bEM mmHapa, konyca. O0bEM mapa u riomans cepol.

[lonoGubie Tena B mpocTpaHcTBe. COOTHOIIEGHHS MEXKAY IJIOMIAASIMHU MOBEPXHOCTEH, 00BEMaMu
MOJOOHBIX TEl.



Cedenust nuIMHIpa (MapajulebHO M TEPIEHAMKYISAPHO OCH), CEUEHHUs] KOHyca (TapajuleNbHOe
OCHOBAHHIO U MPOXOJSIIIEE Uepe3 BEPIINHY), CEUSHUS 11apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha mimockocT M B mpocTpaHcTBe. CloK€HHE M BBIYMTAHHE BEKTOPOB. Y MHOXEHHE
BEKTOpa Ha u4ucio. PasnoxeHwe Bekropa IO TpEM HEKOMILIAaHAapHBIM BekTopaM. IIpasuio
napajulenenunena. Pemenue 3agad, CBSA3aHHBIX C NPUMEHEHUEM IPABWI JEUCTBUM C BEKTOpPaMHU.
[IpsmoyronpHas cucteMa KoopAMHAT B mpocTpaHcTBe. Koopaunatel BekTopa. Ilpocreiimue 3amaun B
KOOpAMHATax. YTol Mexay BekTopamu. CKaJspHOE MPOU3BENEeHUE BEKTOPOB. BrIdncienre yrioB Mexay
MPSIMBIMU U TIJIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIA METO/ NPH pelIeHNH T'eOMETPUYECKUX 3aa4.

INJIAHUPYEMBIE PE3YJIbTATHI
JIMYHOCTHBIE PE3YJIBTATHBI

JlmdaHOCTHBIE pe3ydbTaThl OCBOGHHS TMporpaMmbl  yueOHoro mpenmera «MaTemMaTuka»
XapaKTepU3yIOTCs:

I'paxkpanckoe BociuTaHue:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKON TO3UITUH OOYJArOIIErocsi Kak aKTHBHOTO W OTBETCTBEHHOTO
YlieHa POCCHHMCKOro OOIIecTBa, IMPEJACTaBICHUEM O MaTeMaTHYECKHX OCHOBaX (DYHKIIMOHHPOBAHHUS
Pa3IMYHBIX CTPYKTYP, SABJICHUN, MIPOIETYP TPaKIAHCKOTO 00IIecTBa (BEIOOPHI, OMPOCH U TIP.), YMEHHEM
B3aHMO}IeI71CTBOBaTB C COIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (bYHKHI/ISIMI/I 1 HA3HAYCHUEM.

IlaTpnoTHyeckoe BocIUTaHUe:

c(hOpMHUPOBAaHHOCTHIO POCCUHCKOM TPaKAAHCKOM HACHTUYHOCTH, YBAXKEHHS K MPOIIIOMY U
HACTOSIILIEMY POCCUHCKOM MAaTeMaTHUKH, ICHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHHSAM POCCHHCKUX
MAaTEMAaTUKOB U POCCHUMCKOW MAaTeMaTHYECKOW IIKOJbI, K MCIOJb30BAHUIO 3TUX JOCTHKEHUH B APYTHX
HayKaX, TEXHOJIOTHAX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JYXOBHBIX LIEHHOCTEH POCCHMCKOro Hapona; cOpMUPOBAHHOCTHIO HPaBCTBEHHOI'O
CO3HAHMs, ITUYECKOr0 MOBEAEHUS, CBA3aHHOIO C IPAKTHUYECKUM IIPUMEHEHUEM JOCTHXKEHUI HayKu U
JeATEeIbHOCTHIO YUEHOT0; OCO3HAHUEM JINYHOT'O BKJIa/1a B IOCTPOEHUE YCTOWYMBOIO OyayIIEro.

JcTeTHyecKoe BOCIUTAHUE:

JCTETHMYECKMM OTHOLIEHHEM K MHpY, BKIIOYasl 3CTETUKY MaTeMaTH4eCKUX 3aKOHOMEpPHOCTEH,
O0BEKTOB, 3aJauy, pEUIeHUH, pacCyXAEHWH; BOCHPUUMYHMBOCTBIO K MAaTE€MaTH4YECKHM acCIeKTaM
Pa3IUYHBIX BHJIOB UCKYCCTBA.

Du3nyecKkoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHUSI MPUMEHSTh MaTEeMaTHUYECKUE 3HAHUS B MHTEpecax 370pOBOrO U
Oe3omacHoro oOpas3a KM3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 370POBBIO (3II0OpPOBOE THUTAHHE,
cOamaHCHPOBAHHBIN PEXUM 3aHATHA M OTIBIXa, PETyIsApHAas (pru3mueckas aKTHUBHOCTB); (HHU3MUECKOTO
COBEPIICHCTBOBAHUSL, IPU 3aHATUSIX CIIOPTUBHO-03JOPOBUTEIBHON AEATEIBHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM LIEHHOCTH TPYIOJIOOWS; MHTEPECOM K Pa3iIuuHBIM chepam
npoeCCHOHANBHON JIEATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW M €€ TNPHIOKEHUSIMH, YMEHUEM
COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymiell mpodeccuu U peaar30BBIBATH COOCTBEHHBIE >KW3HEHHBIC
IUTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTE€MaTH4YeCKOMY OOpa30BaHUIO M €aMOOOpa30BaHUIO HA
MPOTSHKEHWH BCEH KU3HHM; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B PEHICHUMH MPAKTHYECKUX 3a/1ad
MaTeMaTHYeCKOW HAaIPaBJICHHOCTH.

JKOoJ0ruyecKoe BOCIUTAHME:

c(OPMUPOBAHHOCTBIO ~ JKOJIOTHYECKOW  KyJIbTYphl, IOHHUMaHHEM  BIHSHHUS  COLHAJIBHO-
SKOHOMHUYECKUX IPOIIECCOB HA COCTOSHUE MPUPOAHON U COLMAIBHOM CPEAbl, OCO3HAHHEM TII00aIEHOTO
XapakTepa SKOJIOTMYECKHX Npo0iieM; OpHeHTanuell Ha NpUMEHEHHE MaTeMaTHYeCKHX 3HaHWHK s
peleHrs 3a1a4 B 00JaCT OKpPY’Kalolled Cpeabl, TIAHUPOBAHMS ITOCTYIIKOB U OLIEHKH HUX BO3MOMKHBIX
MOCIEACTBUN AJISI OKPY>KAIOIIEH Cpebl.



HCHHOCTH HAYYHOI'0 ITO3HAHUA:

C(bOpMHpOBaHHOCTI)IO MHUPOBO33pCHUA, COOTBETCTBYIOLIECIO COBPEMCHHOMY YPOBHIO pa3BUTUA
HAayKu U O6HI€CTBCHHOI71 IMPaKTUKH, TTOHUMaHUCM MaTeMaTH4YeCKOU HAayKHU Kak C(I)Cpbl YEeJIOBEUYECKOM
JACATCIIbHOCTH, OTAIlOB et Pa3sBUTHA U 3HAYMMOCTU JJII PA3BUTUA HUBUWIM3AlWU; OBJIAACHUCM S3BIKOM
MaTeMaTUKA M MaTeMaTH4YeCKOM KyJ'II:TypOﬁ Kak CpC€ACTBOM TIO3HAHHA MHpPA, TOTOBHOCTBHIO
OCYHIECTBJIATH MMPOCKTHYIO U UCCIICAOBATCILCKYIO ACATCIbHOCTD HHANBUAYAJIbHO U B T'PYIIIIC.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yNbTaThl OCBOCHHSI IPOrpaMMbl  yueOHOro mpeaMera «MareMaThKa
XapaKTePU3YIOTCS OBJAaJCHHEM YHHBEPCAJIbHBIMH HO3HABAMENbHBIMU OeliCTNEUAMU, YHUBEPCATbHIMU
KOMMYHUKAMUBHBIMU OCLICIBUAMU, YHUBEPCATbHBIMU PECYIAMUSHBIMU OeUCMBUAMU.

1) Vuusepcanvhvie noznasamenwvhuvle Oeticmsusi, obecneuusaiom Gopmuposanue 6a306bix
KOZHUMMUBHBIX HPOYEcco8 00yuarowuxcsi (0ceoeHue Memooo8 NO3HAHUSL OKPYICAIoWe20 Mupa;
NpUMeHeHUe T102UHeCKUX, UCCIe008amenbCKux onepayuil, ymeHul pabomams ¢ uHgopmayueti).

ba3oBble Joruyeckue aeiicTus:

° BBIABJIATE U XapaKTCPHU30BaTh CYHICCTBCHHBLIC ITPU3HAKU MATECMATUUCCKUX O6’beKTOB, HOHHTHﬁ,
OTHOIIEHUH MEXIy MOHIATUAMA; (OPMYIHPOBATH OMPEAEICHHUS IOHSATHH; yCTaHaBIMBATh
CYIIECTBEHHBIN MPU3HAK KITaCCH(PUKAIIUN, OCHOBAHUS JUIsi 000OIICHUS U CPABHEHUSI, KDUTEPUU
MIPOBOJIUMOTO aHAJINA3A;

® BOCIPUHHMATh, (OPMYIHpPOBATHL W MPEOOPa30OBBHIBATH CYXKICHHS: YTBEPAUTENbHBIE U
OTpHULIATEIbHBIC, CAMHUYHBIC, YACTHBIC 1 O6IIII/IC; YCIIOBHBIE,

° BBIABJIATH MATEMATUYCCKHE 3aKOHOMCPHOCTHU, B3aWMMOCBA3W W IIPOTUBOPEYUSA B @aKTaX,
JMaHHBIX, HAONIONEHWSIX W YTBEPXKICHHAX; IMpeyiaraTh KPUTEPUU JUIS  BBISBICHHA
3aKOHOMEPHOCTEHN 1 MPOTUBOPEUNIL;

e JleNaTh BBIBOABI C HCIIONB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX ¥ WHIYKTHBHBIX
YMO3aKII0YEHUM, YMO3AaKITIOUEHU I 110 aHAJIOTUH;

® TIPOBOAWTH CAaMOCTOSTEIHHO OKA3aTENbCTBA MATEMAaTHYECKUX YTBEPXKICHHWH (MIpsSMBbIE M OT
MIPOTUBHOTO), BBICTpPAaWBaTh apPryMEHTAIMIO, MPHUBOAWUTH TPUMEPHl W KOHTPIPUMEPHL;
00OCHOBBIBATh COOCTBEHHBIE CYKICHUS U BHIBOJIBL,

e BBRIOMpATH Croco0 pemieHus y4eOHOW 3amadn (CpaBHHBATH HECKOIHKO BAPHUAHTOB PEIICHWS,
BBIOMpATHh HanOOJIee OAXOMAIINI C YIETOM CAaMOCTOATENBHO BBIICIIEHHBIX KPUTEPHEB).

ba3oBble ucciieqoparebckue AeiicTBus:

® JICIIONB30BaTh BOMPOCHI KaK HCCIENOBATENbCKHN HWHCTPYMEHT MO3HAHUS; (hOpMymupoBaTh
BONPOCH], (UKCUPYIOIIME MPOTHBOpPEYUE, MpOOJIIeMy, YCTaHABIHMBATh HWCKOMOE M JIaHHOE,
(hopMupOBaATH TUITOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIIHIO, MHEHHE;

® TIPOBOJAWTH  CAMOCTOSATEIBHO  CIUTAHWPOBAaHHBIM  JKCIEPUMEHT,  HCCIEIOBaHHE  II0
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBIEHUS, MPOIECcCa, BBIIBICHHUIO
3aBUCHMOCTEH MEXIY 00BhEKTaMH, SBICHUSIMH, TTPOIECCAMU;

®  CaMOCTOSTENbHO (OpMyNMHpPOBaTE OOOOMIEHWS M BBIBOABI IO pe3yabTaTaM IPOBEAEHHOTO
HaOJFOJISHHsI, UCCIIEAOBaHUSA, OIEHUBATh TIOCTOBEPHOCTH MOMYYEHHBIX PE3YIbTaTOB, BEIBOIOB
H 0000I1IEeHHI;

® TIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TaK)KE BBIIBUTATH MPEIIIOIOKEHHS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PaGora ¢ nunpopmanueii:

® BBISBIATH AehUIUTH MH(DOPMAIIMHU, JAHHBIX, HEOOXOIMMBIX IJI OTBETa HA BONPOC U JUIS
pelieHus 3a1a4u;

e BHIOMpaTh MHPOPMANMIO U3  MCTOYHUKOB  pA3IUYHBIX  THIIOB, aHAJIU3HPOBATH,
CHUCTEMAaTU3UPOBAaTh W HHTEPIPETUPOBAThL WHMOPMAIMIO PA3IMYHBIX BHIOB U (OpM
MIPEICTABIICHUS;



CTPYKTYPHPOBaTh MHPOPMAIHIO, MPEACTABIATh €€ B pa3NU4HbIX (OpMax, WILTIOCTPHUPOBATH
rpaduyecKy;
OLICHUBATH HaAEKHOCTh WH(POPMALIH [0 CAMOCTOATENBHO C(HOPMYIHPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanonvie KoMMYyHUKamMueHble Oclicmeus, 00ecnevusaiom CcEoOpMuUpoBanHOCHb
COYUALHBIX HABBIKOG 00YUAIOUJUXCSL.
Oo0menne:

BOCIIpHUMATh H (I)OpMy.]'H/IpOBaTI) CYy)XICHUA B COOTBCTCTBHU C YCIOBHAMH U LCISAMU
O6HleHI/IH; SICHO, TOYHO, I'PaMOTHO BBIPpAXXaTh CBOIO TOYKY 3pCHHA B YCTHBIX WM IMMCBMCHHBIX
TCKCTaX, JaBaTb IMOJACHCHHA II0 XOAY PCHICHHA 3aaadyd, KOMMECHTUPOBATH HOHy‘IeHHBIfI
pe3yibTar;

B XoJe OOCYKAEHHS 3aJaBaTh BOIPOCHl MO CYLIECTBY OOCYXIaeMOWH TeMBbI, MPOOIEMBI,
pemaeMofx'I 3aIa4M, BbICKA3bIBaTh UJICHU, HALICJICHHBIC HAa IMOUCK PCIICHHA; COIOCTABJIATL CBOU
CYXXIIEHHS C CY)KICHUSMH JPYTUX YYaCTHHKOB JHasiora, oOHApy>KUBATh Pa3inyhe U CXOJCTBO
MO3HIINH; B KOPPEKTHOH (opMe GOpMYITUPOBATh Pa3HOTIIACHS, CBOU BO3PAKEHHUS;
NpeACTaBIATL PE3YyJIbTaThl PCIICHUA 3aJadd, OSKCICPUMCHTA, HWCCICAOBAHUA, IIPOCKTA,
CaMOCTOSTEIFHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4YETOM 3ajqad Mpe3eHTAlH U
0COOEHHOCTEH ayAuTOpHH.

CoTpyaHUYeCTBO:

IIOHMMAaTh M WCIIONB30BaTh MPEHMYIIECTBA KOMAaHAHOW W HWHAWBHIYaJbHOH pabOTHI TpH
peIICHNN yqe6HI)IX 3aaa4; IpUHUMATh LOCIb COBMECTHOH ACATCIBHOCTHU, IIJIAHUPOBATH
OpPraHM3aIMI0 COBMECTHOM PabOThI, paclpeaessaTh BBl padOT, JTOroBapuBaThCs, 00CYKIATh
TIpoIIecC U pe3yabTaT paboThl; 00001maTh MHEHUS HECKOIBKUX JIFOICH;

y4acTBOBAaTh B TPYIIOBBIX (opMax paOoThl (0OCYXKIACHUSA, OOMEH MHEHUH, «MO3TOBBIC
MITYPMBD) M HHBIC); BBIMOJIHITH CBOIO 4YacTh pabOThl M KOOPJWHHUPOBATH CBOM JICHCTBHUS C
JPYrAMH YJICHAMH KOMAaHJbI;, OICHUBATh KAauyecTBO CBOErO BKJIAJa B OOMIMI MPOJYKT IIO
KpHUTEpUsIM, cHOPMYIMPOBAaHHBIM YUACTHUKAMH B3aUMOJICHCTBHSI.

3) Vuusepcanvnvie pezynsamuenvle Oeilicmsusi, 006ecneyusarOm QopmMuposanHue CMbLCIOBbIX
VCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCTHL.
Camoopranu3anusi:

COCTaBJIATH IIJIaH, aNTOPUTM PEIISHHs 3aa4H, BEIONPATh COCO0 PEIIeHns ¢ yIETOM
MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapHAHTHI PEIeHUH ¢ y9€TOM HOBOM HH(OPMAIINH.

CaMOKOHTPOJIb:

BJIa/IeTh HABBIKAMH I103HABATENBFHON pPE(UIEKCHMH KaK OCO3HAHMS COBEpIIAEMBIX NEUCTBHM U
MBICIUTEBHBIX ~ IPOLIECCOB, HUX PE3yJIbTAaTOB; BIANETh CHOCO0AMH  CaMOINPOBEPKH,
CaMOKOHTPOJISI MPOLecca M pe3yibTaTa pelIieH!s] MaTeMaTHIEeCKON 3a1auH;

NpEeABUICTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IPU pELICHHH 3aJadd, BHOCHUTH
KOPPEKTUBBI B AEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, NAHHBIX, HAWJEHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJbTAaTa LIEIU M YCIOBHAM, OOBSICHATh HNPUYMHBI JOCTHKECHUS
WIM HEOOCTWKEHHS pe3yJIbTaTOB JAEATENbHOCTH, HAXOOUTh OLIMOKY, [aBaTbh OLEHKY
MpUOOPETEHHOMY OIIBITY.

HPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

OHepI/II)OBaTB MOHATHUAMMU: TOYKA, ITpsAMasd, MIOCKOCThb.

HpI/IMeHHTB AKCHUOMBI CTCPCOMETPUHU U CICACTBUA U3 HUX IIPU PCIHICHUU T'COMETPUICCKUX 3a/1ay.
OHCpHpOBaTB MOHATHUAMMU: TAPAJUICIIBHOCTD U IICPHCHANKYIAPHOCTD MIPAMBIX U IUIOCKOCTEH.
KIIaCCI/I(bI/ILII/IpOBaTB B3aUMHOC PACIIOJIOKCHUC ITPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE.



OnepupoBaTh MOHATUSME: JBYTPaHHBIA Yroj, TPaHH JBYTPAHHOTO yTiia, peOpo ABYTPAHHOTO yIIia;
JUHEHHBIN YTOJ IBYTPaHHOTO yria; rpaJdycHas Mepa JBYIPaHHOrO yIia.

OnepupoBaTh MOHITUSMH: MHOTOTPaHHUK, BBIMYKJIBIA M HEBBIMYKIBI MHOTOTPaHHHUK, 3JIEMEHTEHI
MHOTOTPaHHUKA, TPaBUJIbHBIA MHOTOTPaHHHUK.

PacnoznaBaTh OCHOBHBIE BHIBl MHOTOTPAHHHKOB (MHUpaMuja; TMpHU3Ma, MPSMOYTONbHBIH
napajuiesienumes, Kyo).

KnaccuunupoBaTh MHOTOrpaHHUKHM, BBIOMpas OCHOBaHHS A Kiaccu(DUKanuu (BBITYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH; TPaBUIIbHBIE MHOTOIPAHHUKH, TMPSIMBIE W HAKJIOHHBIE TPHU3MBI,
napasuieenumnean!).

OnepupoBaTh MOHATUSMHE: CEKYIIAs TUIOCKOCTh, CEYEHNE MHOTOIPAaHHHUKOB.

OOBSCHATH IPUHIIUTIBI TOCTPOSHUS CEUEHUH, UCTIONB3YsI METOA CIIEAOB.

CTpouTh Ce4eHUs] MHOTOTPAaHHUKOB METOJIOM CJICIOB, BHITIONHATH (BBIHOCHBIE) TNIOCKUE YEPTEKH
W3 PHCYHKOB MPOCTHIX 00bEMHBIX (DUTYpP: BH] CBEPXY, COOKY, CHU3Y.

Pemath 3amaun Ha HaxXOXJIEHHE TEOMETPHUYECKHX BEIMYUH 10 00pasliaM MM alrOpUTMaM,
MPUMEHSIST M3BECTHBIE aHATUTUYCCKUE METOMBI TPU PEHICHUH CTaHAApPTHBIX MAaTeMAaTHYeCKUX 3a7a4 Ha
BBIUMCIICHHE PACCTOSHUN MEXK/Y IByMsl TOUYKAMH, OT TOYKH JIO MPSIMOMH, OT TOYKHU JIO TIOCKOCTH, MEXKIY
CKpPELINBAIOIIUMUCS MPSIMBIMU.

PemaTth 3amaun Ha HaXOXKJEHHE TEOMETPHYECKHX BEJMYUH IO 00pasliaM WM aJrOpUTMaM,
MPUMEHSIST U3BECTHBIEC aHAMTUYCCKUE METONBI TIPU PEHICHUH CTaHJAApPTHBIX MAaTEMAaTHYeCKUX 3a7a4 Ha
BBIYMCIICHHE VYIJIOB MEXKJY CKPEIMBAIOIIUMUCS TMPSIMBIMH, MEKIY MPSIMOA M TUIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, JIByTPaHHbBIX YTJIOB.

Bbruucnsate 00bEMBI M IUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHHUKOB (NpU3Ma, MHpaMuia) ¢
npUMeHeHHneM (OpMYIT; BBIYMCIATH COOTHOIICHWS] MEKJIYy IUIOMAAIMHU TOBEPXHOCTEH, 00bEMamu
MOO0HBIX MHOTOTPAHHHUKOB.

OmepupoBaTh MOHATHSIMHU: CHMMETPHS B HPOCTPAHCTBE; IEHTP, OCh M IJIOCKOCTh CHMMETpPUH;
LEHTP, OCh M IUNIOCKOCTh CHMMETPUU (PUTYPHI.

W3Bnekats, mpeoOpa3oBBIBATE M HHTEPIPETUPOBATH HMH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUIECKUX (HUTypax, MPEACTABICHHYIO Ha YePTEkKAX U PHCYHKAX.

[MpumensTs reomerpuydeckre (pakThl T PEICHHUs] CTEPEOMETPUIECKHIX 3a1ad, MPEeIIoIararoninx
HECKOJIBKO IIIaTOB PEIICHUS, €CIIH YCIIOBUS IIPUMEHEHHS 33/1aHbI B IBHOH (opMe.

[TpumensTH mpocTeHMe MpOorpaMMHBIE CPEACTBA M AJICKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IIPU pElIeHUH CTePEOMETPUIECKHX 3a/a4.

[TpuBoANTs TPUMEpPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B NPHPONAE M JKU3HH, PAaclo3HABATh
MPOSIBJIEHHE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[TpumeHsTH MONMy4YeHHBIE 3HAHUS HA MIPAKTHKE: aHAJIN3UPOBATh PEabHBIC CUTYallnu U TIPIMEHSTD
M3y4YCHHBIC TOHATHS B MPOLECCE IOMCKA PEIICHUS MaTeMaTHYeCKH C(HOpMyITHpOBAaHHOH HPOOIEMBI,
MOZICIUPOBATh pEAIBHBIC CUTYallMd Ha S3BIKE TEOMETPHH, HCCIEIOBaTh ITOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH M TEOpeM, ammapaTta anreOpbl; pemaTh MPaKTHYECKHe
3a71a4M, CBSA3aHHBIC C HAXOXKACHHEM I€OMETPHYECKUX BEITHMYHH.

11 KJIACC

OmnepupoBaTh MOHATHSIMU: LMJIMHAPUYECKAs MOBEPXHOCTb, OOpa3ylolie UHIMHIAPUIECKON
MOBEPXHOCTH; LWJIMHAP; KOHHYECKas IMOBEPXHOCTb, 00pa3yloIle KOHMYECKOH IOBEPXHOCTH, KOHYC;
ceprueckas IOBEpXHOCTb.

PacnoznaBaTh Tena BpaieHus (LMIMHAP, KOHYC, cdepa U 1map).

OOBSCHATE CTIOCOOBI MOITYYEHHSI TEJ BPALLEHUSI.

KnaccupunupoBaTh B3anMHOE pacroyiokeHue cepsl U IIOCKOCTH.

OnepupoBaTh NOHATUSAMH: IIAPOBOM CErMEHT, OCHOBAHME CETMEHTA, BBICOTA CETMEHTA; IapOBON
CJIOM, OCHOBaHUE 1IAPOBOI0 CJIOS, BBICOTA IIAPOBOr0 CIIOS; IAPOBOM CEKTOP.

Bbruucnsate 00bEMBI M IUIOIIAJM TOBEPXHOCTEH TEN BpallleHHsS, T'€OMETPHYECKHX Tel C
npUMeHeHHEM (HOpMyIL.



OmnepupoBaTh MOHATUSIMH: MHOTOTPaHHHMK, BOMCAHHBIM B cdepy W ONMCAHHBIA OKONO c(epsl;
cdepa, BIucaHHasi B MHOTOTPaHHUK HJTH TEJIO BPAILLICHUSI.

BBIUUCIATE COOTHOIICHHS MEXAY IUIOMIASIMHA TOBEPXHOCTEH 1 00bEMaMH MOJOOHBIX Tel.

Hzo0paxatb nzyyaembie QUTYpHI OT PYKU M ¢ IPUMEHEHHEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbImonHsaTh (BBIHOCHBIE) MIIOCKUE YEPTEKU U3 PHCYHKOB IPOCTHIX 00BEMHBIX (UTYp: BUA CBEPXY,
cOOKyY, CHU3Y; CTPOUTH CEUCHUS TNl BPAILCHUSI.

UzBnekath, WHTEPIPETHPOBATH W MNpeOOpa3oBBIBaTH HH(MOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, IPENCTaBICHHYIO Ha YePTEeKax U pUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IIPOCTPAHCTBE.

BoInonHATh AEHCTBUS CIIOKEHUS BEKTOPOB, BBIUMTAHHUA BEKTOPOB UM YMHOXKEHHS BEKTOpa Ha
YHCII0, O0BIICHATH, KAKUMU CBOMCTBaMH OHU 00J1a1aloT.

[IpumeHsATs IpaBUIIO MapajUIeIenuea.

OnepupoBaTh MOHATUSAMU: JAEKAPTOBBI KOOPIWHATHI B NPOCTPAHCTBE, BEKTOP, MOAYIb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroid MEXKIy BEKTOpaMH, CKaJspHOE IPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPHI.

Haxoguts cymMMy BEKTOpOB W MpPOM3BEIACHHE BEKTOpa Ha 4YHCIO, Yrojl MEXIy BEKTOpamH,
CKaJISIPHOE MPOU3BEICHNE, PACKIABIBATE BEKTOP 0 IBYM HEKOJJIMHEAPHBIM BEKTOPaM.

3amaBaTh INIOCKOCTh YPAaBHEHHEM B JEKapTOBOM CHCTEME KOOPIUHAT.

[MpumensaTs TreoMerprueckre (GakThl JIISI PEHICHHUS CTEPEOMETPUUECKHUX 33124, MPEIIONIAraroliX
HECKOJIBKO IIaTOB PEIeHNsI, €CIH YCIOBUS PUMEHEHHS 3a1aHbI B SIBHOU (opMme.

Pemats mpocTeiinme reoMmeTpudecKie 3a1a9i Ha TPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/A.

Pemats 3aaun Ha 10Ka3aTENBCTBO MAaTEMATHUYECKUX OTHOIIEHUH W HAXOXK/IEHHE T€OMETPHYECKUX
BEIMYMH MO oOpasnaM WM alropuTMaM, MPUMEHSS W3BECTHBIE METOJBI NMPH PEIIeHWH CTaHIAapTHBIX
MaTeMaTHUYECKUX 3a/ad.

IIpumensaTs mpocTeiinyne NporpaMMHbBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHMKALIMOHHBIE CHCTEMBI
IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1aY.

IIpuBonuTh NpUMEpH MaTEMaTUUECKUX 3aKOHOMEPHOCTEH B IPUPOJIE M KU3HH, Paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

IIpuMeHATH MOIy4YEHHBIE 3HAHKS HA NIPAKTHUKE: aHAJIM3UPOBATh PEAIbHbIE CUTYalluu U NPUMEHSTH
W3y4YeHHbIC IOHSTHUSA B IPOLECCE IIOMCKA PEIIeHHS MaTeMaTHYecKH C(HOpPMYIHPOBAaHHOH IPOOIEMBI,
MOJEIMPOBATh pEabHBIE CUTYallMd Ha S3bIKE TI'€OMETPUH, HCCIEJOBAaTh IIOCTPOEHHBIE MOJIEIU C
HCIOJIb30BAHUEM TE€OMETPHUYECKUX IOHATHMH M TeOopeM, ammapara ajireOphl; pelaTtbh MpaKTHYECKue
3aJa4uu, CBA3aHHbBIC C HAXOXKIEHUEM I€OMETPHYECKUX BEIMYHH.

TEMATHYECKOE IINTAHUPOBAHUE

Pabouasn mporpamma mo yyeoHoMy mpeamery «I'eomerpus» pa3dpaborana c¢ yuérom pabGouei
NporpaMMbl BOCHMTAHHMA, 4YTO OTPAa’KEHO B JIMYHOCTHBIX IUIAHMPYEMBIX pe3yJbTaTax u
ob0ecneynBaer peajn3aumio HHBApUAHTHbIX MoayJeii (MM) mnporpammbl  «YpouHasi
AesiTeJILHOCTb» H «BHelKo/JIbHbIe MEPONPUSITHSIY.

10 KVIACC
KonuuectBo Dnekrponnble (udppossie) | IIporpamma
Ne HaumeHnoBaHue pa3aenoB U Tem
JacoB o0pa3oBaTeNbHbIE PECYPChl | BOCIIMTaHMSA
/T MIPOrPaMMBI
Bcero | KP | IIP
https://resh.edu.ru/subject/17 HAM «Ypounas
BBeneHnue B cTepeoMeTprio 10 10/ AEATETLHOCTD).
MakcumansHoe
HUCIIOJIB30BaHUC
[IpsiMbIe 1 MII0CKOCTH B 12 1 https://resh.edu.ru/subject/1 | BocnuraTenbHBIX
npoctpancTie. [lapamnensHOCTh BO3MOXHOCTCH



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

MpsAMBIX U IUIOCKOCTEH

7110/

[eprieH AMKYISIPHOCTD MPSAMBIX H
ILJIOCKOCTEN

12

https://resh.edu.ru/subject/1

7110/

Yrisl MEXy IPSIMBIMH U
IJIOCKOCTSIMH

10 1

https://resh.edu.ru/subject/1

7/10/

MHororpaHHUKH

11 1

https://resh.edu.ru/subject/1

7/10/

OOBEMBI MHOTOTPAaHHUKOB

https://resh.edu.ru/subject/1

7/10/

[ToBTOpEHHME: ceUeHUs], PACCTOSHUS
W YTIIBI

https://resh.edu.ru/subject/1

7/10/

CoJIepKaHUSA
Y4eOHBIX IPEAMETOB
Ut QOPMUPOBAHUS Y
o0yJarommxcs
pOoccUicKux
TpaIUIIMOHHBIX
JTyXOBHO-
HPABCTBEHHBIX U
COIMOKYITBTYPHBIX
LIEHHOCTEH,
pOcCcUicKoro
HUCTOPUIECKOTO
CO3HAHMS Ha OCHOBE
HUCTOPUIECKOTO
MIPOCBEIICHYS,
moaoop
COOTBETCTBYIOIIETO
COJICpKaHUS YPOKOB,
3aJIlaHuH,
BCIIOMOTATENBHBIX
MaTepHaJIOB,
MPOOJIEMHBIX
CUTYyaIui 1yast
00CYKICHHIA.
[IpuBneuenue
BHUMAHHUA
00y4aromuXxcs K
LIEHHOCTHOMY
aCIEKTy HU3y4aeMbIX
Ha ypoKax
[IPEIMETOB, SIBICHUN
1 COOBITHI,
WHULUHAPOBaHHE
00CYKICHUIA,
BBICKa3bIBaHUU
CBOEr0 MHCHHUS,
BBIPA0OTKH CBOETO
JIMYHOCTHOI'O
OTHOILICHHS K
H3y4aeMbIM
COOBITHSAM,
SIBJICHUSIM, JIAIIAM.
UM
«BHelmKkoJbHBIE
MepONpPUSITHSD).
BuemikonpabIe
TeMaTHYECKUE
MEPOIPUATHS
BOCIIUTATEIbHOM
HaTIPaBJICHHOCTH,
OpTraHU3yeMEIe
reJjaroraM 1o
MaTeMaTHKe

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68 5

11 KJIACC

Ne /i1

HanmenoBanue pa3nenos u Tem
MPOrpaMMBl

KonuuectBo
JacoB

OnexkrpoHHbIE (HH(POBEIE)
00pazoBaTenbHbIE PECYPCHI

[Iporpamma
BOCIIUTAHUS



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

Bcero

KP

1P

Tena BpaieHus

12

https://resh.edu.ru/subject/
17/11/

MM «Ypounas

MeATeIbHOCTbY.
MakcumanpHOe
HCIOJIb30BaHUE

OO0BEMBI TEN

https://resh.edu.ru/subject/1
7/11/

BOCITUTATEJIHLHBIX
BO3MOKHOCTEH
CoJIep>KaHus

BekTopsl 1 KOOpAMHATHI B

HPOCTPAHCTBE

10

https://resh.edu.ru/subject/1
7/11/

Y4EOHBIX IPEIMETOB
JUtsl (POPMUPOBAHUS Y
o0yJaroImmxcs
pOCCUMCKHX

[ToBTOpEHME, 0000IICHNE,
cUcTeMaTH3anusI 3HaHUHN

https://resh.edu.ru/subject/1
7/11/

TpaIUIMOHHBIX
JTyXOBHO-
HPaBCTBEHHBIX U
COILMOKYJTBTYPHBIX
LIEHHOCTEH,
POCCUICKOT0
HUCTOPUIECKOTO
CO3HAaHMs Ha OCHOBE
HUCTOPUIECKOTO
MIPOCBEIICHNS,
moaoop
COOTBETCTBYIOIIErO
COJIEpI)KaHHUs YPOKOB,
3aJIlaHuH,
BCIIOMOTI'aTCJIIbHBIX
MaTepHalIoB,
MPOOJIEMHBIX
CUTYyallud 1Jis
00CYXKICHHIA.
[Ipusneuenue
BHHUMAaHHUS
00y4aromuXxcs K
LIEHHOCTHOMY
ACIEKTy H3y4aeMbIX
Ha ypoKax
[IPEIMETOB, SIBICHUN
1 COOBITHIA,
MHULUHAPOBaHHE
00CYKICHUIA,
BBICKa3bIBaHHI
CBOEr0 MHCHHUS,
BBIPA0OTKH CBOETO
JIMYHOCTHOT'O
OTHOIIIEHUS K
HU3ydaeMbIM
COOBITHSIM,
SIBJICHUSIM, JIALIAM.
UM
«BHelmKoJbHbIE
MepPONpPUSITHD).
BremkonnHBIE
TEMaTHYECKHE
MEPOTIPUATHS
BOCITHTATEIILHON
HaTIPaBJICHHOCTH,
OpraHU3yeMEIC
reJjaroraMH 1o
MaTeMaTHKe



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

34

BrimHcka BepHa 29.08.2023rT.

JIHpeKTOp IKOJBL: | /@(’?/«/ z

E.M. JenymkuHa




