MYHHUIIMITAJIBHOE BIO/IZKETHOE OBIIIEOBPA3OBATEJIBHOE YUPEXXJIEHUE
KIIMMOBCKASA CPEJHASA OBIIEOBPA3OBATEJ/IBHAS HIKOJIA Ne3

AHHOTaUMA K padoueii mporpamMmme
yueOHoro npeamera «I'eomerpus» mis 10-11 knaccos

Pabouass mporpamma yuebHoro mpenmera «['eoMerpusi» 00s3aTeNbHONH NpPEIMETHOW 00JIacTh
«MarematrKka» SBISIETCS YacTblO  OCHOBHOM 0Opa30BaTENbHOW  MPOrpaMMbl CpPEJHEr0 OOIIEro
obpazoBanus (OOIT COO) MBOY Knumorckoit COL Ne3, pa3paboraHa B COOTBETCTBHH C ITYHKTOM
18.2.2 ®I'OC COO Ha ocuoBe denepanbHoil pabouell MPOrpaMMBbl 0 MaTeMaTHKE M pean3yercs 2
roga ¢ 10 mo 11 xmace.

PabGouass mporpamma pa3paboTaHa  yYHUTEIAMH MaTEMATHKU IIKOJbI C HCIOJIb30BAaHUEM
«KonctpykTopa pabouux mporpamm» caiita «EamHoe cojepkaHume o0mero o0Opa3oBaHUs» B
coorBercTBUU C [lonokenneM o pabouMx Tporpammax W ONpelelseT OpraHu3aliio 00pa3oBaTENbHOMN
JeATeIbHOCTH y4YUTelnss B WIKoie 1o mpeamery «['eomerpusi». PaGouass mporpamma  colepKuT
CIIEYIOINE CTPYKTYPHBIE 3JIEMEHTHI:

-IIOSICHUTENIBHYIO 3aIUCKY;

-IIeNIM U3y4eHus yaeOHoro npenmera «['eomerpusi»;

-MECTO y4eOHOT0 MpeMeTa «T€OMETPHs B yUeOHOM IUIaHE;

-conepxkanne yuebHoro npeamera «I'eoMerpushy;

-ITAHUPYEMBIE Pe3yNbTaThl (JITYHOCTHBIE, METAIPEAMETHBIE 1 ITPEMETHBIE);

-TeMaTH4yeckoe TaHupoBaHue, chopMUpOBaHHOE ¢ YUETOM paboueil mporpaMMbl BOCITHTAHUSI U
BO3MOXKHOCTEIO Mcnoiab3oBanus JOP/IIOP.

Pabouas mporpamma obOcyxaena Ha 3aceganuu IIMO yumTenelt mpeaMeTOB €CTECTBEHHO-
METEMaTHYeCKOr0 IMKJIA, MPUHITA pEIICHHeM Tefaarorudeckoro cosera (mporokon Nel ot
30.08.2024r.), yrBepkaena mpukazom mo MBOY Kiumorckoit COI Ne3 Nel13-K ot 30.08.2024r. B
kadecTBe dacTu comepxkanms OOIT COO

Ha ocHoBe mawHOW mporpammbl yuauteneMm paspabarteBaercss KTII B coorBercTBuMm C
[TonmokeHneM 0 KaJeHIAPHO-TEMATHYECKOM IUTAHWPOBAHUU 1O y4eOHOMY HpeAMeTy, Kypcy, MOIYIIIO.
KTII paccmaTtpuBaercs Ha 3acegannu LIIMO u cormacyercs ¢ 3amectutenem o Y BP.

Boinucka
U3 OCHOBHOI1 00pa30BaTe/IbHOM NMPOrpaMMBbI Cpe/IHero 001ero 00pa3oBaHust

PABOYAS TPOI'PAMMA
yueoHoro npeamera «I'eomeTpus»
s ooyuaromuxest 10 -11 kiaccon

(0a3oBbIH YPOBEHD)
CPOK peajiM3aluu 2 roja

NHNOACHUTEJIBHAA 3AITNCKA

Pabouas nporpamma yueOHoro xypca «I'eomerpusi» 6azoBoro ypoBHs ais oOydarommxcs 10 —11
KJlaccoB pazpaboraHa Ha ocHoBe Denepa’bHOr0 TOCYAapCTBEHHOrO 00pa30BaTENBHOIO CTaHAapTa



cpeanero obmiero o0Opa3oBaHMSA, C YYETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHHH, MPENBIBISIEMBIX K
MaTeMaTHYeCKOMY 0Opa30BaHUIO, M TPaAWMLUi poccuiickoro obOpa3oBaHus. Peanmsanusi mporpaMmsl
obecrieunBaer OBNaACHHE KIIOUYEBBIMUA KOMIICTEHIMSIMH, COCTABIISIFOIIMMH OCHOBY JUIS CAMOPa3BUTHUS H
HEMpephIBHOTO 00pa30BaHMsA, IEIOCTHOCTh OOMIEKYIbTYPHOrO, JIHUYHOCTHOTO U MO3HaBaTEILHOTO
Pa3BUTHA JIUYHOCTH O0yUAIOIIUXCS.

HEJU N3YYEHUSA YUEBHOTI'O KYPCA

BakHocTh yueOHOro Kypca TeOMETpPHHM Ha YPOBHE CpelHero oOIiero oopa3oBaHUs OOYCIIOBJICHA
MPAaKTUYECKOH 3HAYMMOCTBHIO METAIlPEAMETHBIX W TMPEAMETHBIX PE3YyIbTAaTOB OOYYEHHUS TE€OMETPHU B
HamnpaBlICHUH  JMYHOCTHOI'O  pa3BHTUS  OOydarommxcs, ¢dopmupoBaHust  (QYHKIMOHAIBEHON
MaTeMaTHYECKOM TPaMOTHOCTH, W3y4YeHHUs NPYrHX Y4YeOHBIX IUCUIUIUIMH. Pa3zBuTHe y 00ydaromimxcs
MPaBUJIBHBIX TIPEJICTABICHUH O CYI[HOCTH H MPOUCXOKICHUHW TI'eOMETPUYECKUX aOCTpaKIuid,
COOTHOIICHWH PEATLHOTO U WACAIHLHOTO, XapaKTepe OTPaKEHUs MaTeMaTHYECKOW HAYKOW SIBICHUH M
MPOIIECCOB  PEANBbHOTO0 MHpa, MECTe TEeOMETPUM B CHUCTEME HAyK W pOJIM MaTeMaTHYECKOTrO
MOJICTIUPOBAHUS B HAayYHOM TIO3HAHMM M B TPAKTHKE CIOCOOCTBYeT (DOPMHUPOBAHUIO HAYYHOTO
MHPOBO33pPCHHUA yUalIUuXCsd, a TAKKE Ka4YCCTB MBILIJICHUA, HeOGXOI[I/IMBIX JId agarnTainyi B COBpEMEHHOM
o01ecTBe.
I'eomerpus siBisieTcst OMHUM M3 0A30BBIX MPEJIMETOB HA YPOBHE CpEIHEro oO0Iero oopa3zoBaHus,
TaK KakK 066CHC‘II/IBae’T BO3MOXHOCTb U3YUCHUA KaK AUCIUIIIINH eCTeCTBeHHO-Hay‘IHOfI HaIpaBJICHHOCTH,
TaK ¥ TyMaHUTapHOM.
Jlornueckoe MbllicHHe, (HOPMUPYEMOE NPH HM3YYCHUU OOYYAIOIIMMHCS IOHATHHHBIX OCHOB
TCOMETPHHN U MMOCTPOCHUHN LEIIOYKHU JIOTMYCCKUX YTBep)K)IeHI/II\/’I B XOA€ PCIICHUA TCOMETPUICCKUX 3ada4,
YMEHHUE BBIIBUTATh U OIPOBEPraTh I'MIIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCA IPU PELISHUH 3ajad
€CTECTBEHHO-HAYYHOT O IIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.
YMeHue OpHEeHTUPOBATHCS B INPOCTPAHCTBE UIPACT CYILIECTBEHHYIO pPOJb BO BCEX 00JacTAX
JeATeIbHOCTH denoBeka. OpueHTalus 4eloBeka BO BpEMEHU U IIPOCTPAaHCTBE — HEOOXOAUMOE yCIIOBUE
ero COIMAJIBHOrO OBITHS, (opMa OTPaKEHUSI OKPYXKAIOLIEr0 MHpA, YCIOBHE YCIEIIHOIO HMO3HAHUSA U
aKTHBHOTO TIPeoOpa3oBaHUs JIEHCTBUTENbHOCTH. ONeEepHpOBaHUE IPOCTPAHCTBEHHBIMH 00pa3aMu
00BbeIUHSACT pa3Hble BUABI YU€OHOH M TPYIOBOM AEITENBHOCTH, SIBISETCA ONHUM M3 MPO(EcCHOHATIBHO
BaKHBIX KadecTB, IO3TOMY aKTyajbHa 3agada (OpPMUPOBaHHSA y OOy4aroIIMXCSl HPOCTPAHCTBEHHOI'O
MBILICHNS KaK Pa3HOBUIHOCTH OOPa3HOI'O MBIIIIEHUS — CYIECTBEHHOTO KOMIIOHEHTa B IIOATOTOBKE K
MIPAKTUYIECKON AESTEIbHOCTH 10 MHOTUM HaIlPaBJICHUSIM.
Lembp ocBoenus mporpamMmbl yueOHOro Kypca «l'eomerpwsi» Ha 0a30BOM ypOBHE OOY4YEeHHS —
o011eobpa3oBaTeTbHOE U OOMIEKYIBTYpPHOE Pa3BUTHE OOYJAIOIIMXCS depe3 oOecredeHrne BO3ZMOKHOCTH
MpPUOOPETEHNUS U UCIIONIB30BAHNS CUCTEMATHYECKIX T'€OMETPUYIECKUX 3HAHUN U IeHCTBUH, crienn()UIHbIX
I€OMETPUH, BO3MOKHOCTH YCIIEIIHOI'O MPOAOJIKEHUSI 00pa30BaHMsI O CHELUATBHOCTSIM, HE CBSI3aHHBIM C
MIPUKJIAHBIM HCIIOJIb30BAHUEM ['€OMETPUH.
[IporpamMma mo reomerpuu Ha 0a30BOM ypPOBHE IpeAHA3HaueHa A OOydaroluxcsl CpeaHen
LIKOJIBI, HE MCIBITHIBABIINX 3HAYMTEIbHBIX 3aTPYAHEHHH Ha YpPOBHE OCHOBHOIO OOLIEro 0O0pa3oBaHUS.
Takum obpazom, oOydaromuecss Ha 6a30BOM ypOBHE JODKHBI OCBOMTH OOIIME MaTEMaTHUECKHUE YMEHUS,
CBSI3aHHBIE CO CHEUU(UKON reOMETpUN U HE0OXOAMMBIE JUIA KHU3HH B COBpeMeHHOM obmiectBe. Kpome
3TOT0, OHU UMEIOT BO3MOXKHOCTh MU3Y4YHTh T'€OMETPHUIO Oonee TiIyOOKO, €Clid B AajbHEHIIEM BO3HHUKHET
HEOOXOMMOCTh B TEOMETPHUUECKHX 3HAHUAX B TPO(ECCHOHAIBHON ACSITEIbHOCTH.
Joctrxenue eI OCBOSHHsI MPOrpaMMBbl 0O€CIIeUrBaeTCs PEIIEHHEM COOTBETCTBYIOIIMX 3a7ad.
[IpuopurerapiMu 3aadamu ocBoeHus: kypca «l'eomerpum» Ha 6asoBom ypoBHe B 10—11 kmaccax
SIBJISIFOTCSI:
e (opmupoBaHue npeacTaBiIeHUs] O TEOMETPUM KaK YacTH MHPOBOW KYJIbTYPHl U OCO3HaHHUE €€
B3aMMOCBS3H C OKPY>KAIOIIUM MHPOM;

e (QopmupoBaHue mpeacTaBleHHs O MHOIOIPaHHHMKAaX M TelaX BpAIEHUs KaK O Ba)KHEWIIMX
MaTeMaTHYECKUX MOJENAX, MO3BONSIOUIMX ONMCHIBATH M HW3y4yaTh pasHble SIBJICHUS
OKPYXaroIero Mupa;



e (QopmupoBaHue yMeHHsS paclio3HaBaTh Ha uUepTeXaxX, MOACISIX W B pPEATbHOM MHUDE
MHOTOTPaHHUKH U Tefla BPaIlCHHS;

e OBJAJICHHE METOJaMHM PELICHHUs 3aJad Ha MOCTPOEHUS! Ha M300paKEHHSX MPOCTPAHCTBEHHBIX
uryp;

° (bOpMI/IpOBaHI/IC YMCHHUA OIICPpUPOBATH OCHOBHBIMH IIOHATHAMH O MHOI'OIpaHHHKAax M TEIax
BpalmeHuAa 1 nX OCHOBHBIMHA CBOﬁCTBaMH;

° OBJIAACHUEC aJIrOpuTMaMM PpCIICHUA OCHOBHBIX THUIIOB 3ajay, (I)OpMI/IpOBaHI/IC YMCHUA
MPOBOANTH HECIOKHBIE JIOKAa3aTeNbHBIE PACCYKJCHHUSI B XOJE PEHICHHUS CTEpEOMETPHYECKHX
3aja4 ¥ 3a7a4 ¢ MPaKTUYECKHM COZCpPIKaHUEM;

® pa3BUTHE MHTEIUICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEW OOYYarOLIMXCsl, MO3HABATEIHHOM
AKTUBHOCTH, UCCIICAOBATCIBCKUX YMCHI/Iﬁ, KPUTUYHOCTU MBILNLJICHHUA,

e (¢opmupoBaHHe (YHKIIMOHAIBHOW T'PAMOTHOCTH, PEJICBAHTHOM T'€OMETPHM: YMEHHE
pacro3HaBaTh TPOSBICHUS TEOMETPHUUYECKHX TIOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYAIUSAX U MPH U3YYEHUH JPYTUX YUeOHBIX MPEIMETOB, MPOSBICHHS
3aBHCUMOCTEH M 3aKOHOMEpHOCTEH, (opMyTHpoBaTh MX Ha SI3bIKE TEOMETPHH M CO3/IaBaTh
TCOMETPHUYCCKUEC MOJCIIN, IMPUMCHATH OCBOEHHBIN FeOMeTpI/I‘IeCKI/Iﬁ anmapar sl pelucHUus
MIPAaKTUKO-OPUECHTUPOBAHHBIX 3a1a4, HHTEPIPETUPOBATH )51 OLICHUBATh IMOJTY4CHHBIC
PE3YJIbTATHL

OTanunTENbHOH 0COOEHHOCTRIO IIporpaMmsl SABJIACTCSA BKIIFOYEHUE B KYpC CTEPECOMETPHUHN B HAYaAJIC
€ro HM3ydc€HHsd 3aJad, pCIIacMbIX Ha YPOBHE HHTYUTHBHOI'O ITIO3HAHUSA, U OHpeJIeJ'IéHHBIM 06pa30M
opraHu3oBaHHas paboTa HaJl HUIMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U TPOCTPAHCTBEHHOTO
MBINUICHHA, CTUMYIUPYET TIPOTCKAHHUEC WHTYUTUBHBIX IIPOIECCOB, MOTUBHPYET K HaJ’ILHefIIHeMy
W3YUYCHHIO TTPeMeETa.

[penmourenre oTnaérest HATMSAAHO-KOHCTPYKTHBHOMY METONY OOYUEHHS, TO €CTh TEOPETHIECKUE
3HaHUS MMCIOT B CBOCH OCHOBE UYYBCTBEHHOCTh MPEIMETHO-TIPAKTUYECKON AesTeNnbHOCTH. Pa3BuTHE
MPOCTPAHCTBEHHBIX MPENCTABICHUH y yYalIuXcs B Kypce CTEPEOMETPUH IPOBOMUTCS 3a CUET pelIeHUs
3aJad Ha CO3/[aHHe TPOCTPAHCTBEHHBIX O0Opa3oB W 3aJady Ha OIEPUPOBAHHE IMPOCTPAHCTBEHHBIMU
obpazamu. Cosnmanvie obpas3a TMPOBOIUTCS C OMOPOH HA HATIISAHOCTH, a ONEPUpOBaHHE 00pa3oM — B
YCIIOBUSX OTBIICYCHUS OT HATISJJHOCTH, MBICIICHHOT'O H3MEHEHHS €r0 UCXOTHOTO COACPIKaAHHUSL.

OcHoBHBIE coliepkaTenbHbie JTUHUU Kypca «['eomerpun» B 10-11 kiaccax: «MHOTOrpaHHUKWY,
«[IpssMble W TUIOCKOCTH B TIpocTpaHCTBey», «Tema BpamieHus», «BeKTOpbl H KOOpJMHATHI B
npoctpancTBey. @opMUpoBaHUE JIOTMUECKUX YMEHHWH pacrpeNensercss He TOIBKO MO COMepKATEIbHBIM
JUHUAM, HO U TI0 TOAaM OOy4YeHs Ha YPOBHE CpPeTHEro o0IIero oopa3oBaHusl.

Conepxxanne 0o0pa3oBaHUS, COOTBETCTBYIOIEE MPEIMETHBIM pe3ylbTaTaM OCBOEHHS padoueit
MPOrpaMMBI, pPacHpeneNnéHHbIM MO ToAaM OOydYeHHUs, CTPYKTYpHPOBAaHO TaKuM 00pa3oM, YTOOBI
OBJIAJICHUE TCOMETPUYCCKHMH IOHATHUSMH M HABBIKAMU OCYIIECTBISUIOCH MOCIEIOBATENIBHO W
MOCTYNATENbHO, C COONIOJICHHEM MPHHIMIA MPEEeMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOUYAIUCH B
OOIIYyI0 CHCTEMY Te€OMETPUYECKHX MPEACTABICHUHN OOyJaroIMXCs, pacHIdpsis U yriayomnss e€, oOpasys
MPOYHBIC MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenue reomerpuun orBoautcs 2 yaca B HeAemo B 10 knacce u 1 wac B Hepento B 11 kiacce,
Bcero 3a jiBa roja ooyuenus - 102 yueOHBIX Haca.

COAEPKAHHUE YYEBHOI'O TIPEJJMETA
10 KJIACC
IIpsiMBbIe M IIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC ITOHSITHUS CTCPCOMCTPHHU. Tqua, npsimMasi, IUIOCKOCTb, ITPOCTPAHCTBO. Ilonsitue 06
AKCUOMATHUYCCKOM ITOCTPOCHUU CTCPCOMCTPUHN: AKCUOMBI CTCPCOMETPUHN U CIICACTBUSA U3 HUX.



B3aumHoe pacmnonokeHue TpsAMBIX B IPOCTPAHCTBE: IE€pECEKAroIIMecs, MapajuledbHble U
CKpeluBatonecs npsmole. [lapaanensHoOCTh MPSAMBIX M TUIOCKOCTEH B MPOCTPAHCTBE: MapalijieabHbIC
MpsIMBIE B IPOCTPAHCTBE; MapaIeIbHOCTh TPEX MPSAMBIX; MapajlIeIbHOCTh IPAMON M MIIOCKOCTH. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMH; YToJl MEXIY NPSMBIMU B MpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEH:
napajuleibHble IUIOCKOCTH; CBOMCTBAa MapaienbHBIX IutockocTedl. Ilpocreiimme mpocTpaHCTBEHHBIE
(GurypsI Ha MIOCKOCTH: TETPAdP, KyO, MapalieNenure; TOCTPOCHUE CEUEHHH.

[leprienAMKYAIPHOCTD TPAMOM M TJIOCKOCTU: MEPHEHIUKYISIpHBIE TpPsMbIE B IMPOCTPAHCTBE,
MpsiIMblE TTapaJuUIeNbHbIE U MEePIEeHAUKYIIIPHbIE K MIIOCKOCTH, MPU3HAK MEePHeHIUKYIIPHOCTH MPSIMON U
IUIOCKOCTH, TEOpEMa O MPAMOW MEPNEHIUKYJIAPHON IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOl MEXKIY
HpsIMOM M IUIOCKOCTBIO; ABYIPAHHBIA YIOJ, JIMHEHHBIM Yroa JByrpaHHoro yrina. lleprnengukynsp u
HaKJIOHHbIE: PAacCTOSHUE OT TOYKHM JIO TUIOCKOCTH, PacCTOSHHE OT MPSMON 10 IUIOCKOCTH, MPOEKLUs
¢urypel Ha TUIOCKOCTH. [lepHeHIUKYISIPHOCTD TJIOCKOCTEH: TNPHU3HAK TMEPIEHAMKYISPHOCTH JBYX
miockocter. Teopema o TpEX NMepHeHIUuKYIspax.

MHoOrorpaHHMKH

ITonsiTue MHOTOTpAaHHHMKA, OCHOBHBIC JJIEMEHTHI MHOTOIPDAHHHKA, BBIMYKIBIE W HEBHITYKJIBIC
MHOTOIPaHHUKH; pa3BEpTKa MHOrorpanHuka. [lpusma: nN-yronpHast mpu3Ma; TpaHd U OCHOBAHHS TPU3MBI;
mpsiMasi M HAKJIOHHAs TPU3MbI; OOKOBasg W TIONHAs IMOBEPXHOCTh mpu3Mbl. [lapamnenenunen,
NpsIMOYI'OJIBHBIN Napajuiesienuies, U ero cpoicrBa. llupamupa: N-yronpHas nUpaMuzaa, I'paHU H
OCHOBaHHWE MUPAMUJIbL, OOKOBAsI U MOJTHASI TIOBEPXHOCThH MUPAMHUJIBL; TPABUIIBHAS U yCeUEHHAS TUPAMUJIA.
DNeMEeHTHI MPU3MBI B TUpaMubl. [IpaBriIbHEIC MHOTOTPAHHUKH: TIOHSATHE TPABUIIFHOTO MHOTOTPAHHIKA;
TpaBUJIbHAS TIPU3Ma W TPABUJIbHAS MHPaMUA; MPaBIIIbHAS TPEYroJNbHAS MHUPaMUAa W TPABHIBHBIN
terpasap; ky0. [IpexcraBiieHre 0 MpaBHIILHBIX MHOTOTPAaHHUKAX: OKTadp, JOJCKAdp W HUKOCAdIP.
CeueHus IPU3MBI 1 TUPAMU/IBL.

CuMMeTpyrs B TIPOCTPAHCTBE: CHMMETPHUSI OTHOCHTEIHHO TOYKH, HPSMOMN, MIOCKOCTH. DIIEMEHTHI
CUMMETPHH B TUPAMUIAX, TApaIUICIEIUIIEIAX, IPABUIBHBIX MHOTOTPAaHHUKAX.

Brruucnenne 2JIeMEHTOB MHOTOTPAaHHHKOB: pE&Opa, muaroHanmuw, yriael. l[lromams OOKOBOIMA
[MOBEPXHOCTH M IIOJIHOM IIOBEPXHOCTH MPSAMON MPH3MBI, IUIOMIAAL OCHOBAHHM, TeopeMa O OOKOBOMU
MTOBEPXHOCTH TPSAMOM mpu3Mbl. [lmomazs OOKOBOW TIOBEPXHOCTH M ITOBEPXHOCTH IPaBUIHLHOU
MMUpaMUIBI, TeOpeMa O IHIomanu yced€HHOM mmpamunsl. [lorstue 00 o0BémMe. OO0BEM NHpaMHUIEI,
MPU3MBL

[Tomo6ubie Tema B mpocTpancTBe. COOTHOMIEHUS MEXAY IUIOMAAIMUA TOBEPXHOCTEH, 00BEéMaMu
HOTOOHBIX TEIN.

11 KJIACC

Tena ppamienust

Hunmuuaapuyeckas  MOBEPXHOCTb,  OOpasymomue  LMWIMHIPUYECKOW  IOBEPXHOCTH,  OCh
LWIMHAPUYECKON MOoBepXHOCTH. LlunuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTb, 00pa3yloIias U OCh;
TJI0MIaTh OOKOBOW Y TIOTHOM TTOBEPXHOCTH.

Konundeckas moBepXxHOCTh, 00pa3yrolie KOHHIECKOH MTOBEPXHOCTH, OCh M BEPITNHA KOHUYECKOH
moBepxHOCTH. KOHYyC: OCHOBaHHWE W BepIIMHA, 00pa3yrollas W OCh;, IUIOMIaNhs OOKOBOW W TIONHOM
MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoLIre 1 BBICOTA; OCHOBAHUS U OOKOBasl IOBEPXHOCTb.

Cdepa n map: neHTp, paguyc, IuaMerp; IIoaas IoBepXHOCTH cdepbl. BzaumHoe pacnonoxenne
cdepbl U MIOCKOCTH; KacaTeldbHas INIOCKOCTh K cepe; tuiomans cdepsl.

W3o0paxeHune Ten BpaleHns Ha INOCKOCTH. Pa3BEpTKa HMIIMHIPA U KOHYCA.

KomOunauuu Ten BpaleHHs] © MHOTOTPaHHUKOB. MHOIOrpaHHMK, OIMCAHHBIA OKOJIO Cephl;
cdepa, BIUCaHHasi B MHOTOTPaHHUK, WIH TEJIO BPAILICHUSL.

[onstre 06 o0bpéMe. OcHOBHBIE CBOHCTBa 00bEMOB Ten. Teopema 00 00BEME MPSIMOYTOIBEHOTO
napasuienenunena 1 cineactsus u3 He€. O0bEM mumHapa, konyca. O0bEM mapa u miomans cepol.

[lonoGueie Tena B mpoctpancTBe. COOTHOLIEHHST MEXAY IUIOMIAISIMUA TTOBEPXHOCTEH, 00bEMaMu
MOJOOHBIX TEl.



Cedenust muIMHIpa (MapajUleNbHO M MEPHEHAMKYIAPHO OCH), CEYeHUs KOHyca (mapauienbHoe
OCHOBAHHIO U MPOXOJSIIIEE Yepe3 BEPIINHY), CEUSHUS 1I1apa.

BekTopbl H KOOPAUHATEHI B IPOCTPAHCTBE

Bekrop Ha mimockoctT M B mpocTpaHcTBe. ClOK€HHWE M BBIUUTAaHHME BEKTOPOB. YMHOXKEHHUE
BeKTOpa Ha u4ucio. PasnoxeHue Bekropa IO TpEM HEKOMIUIAHApHBIM BekropaMm. lIpasuio
napajlenenunena. PemieHne 3agad, CBA3aHHBIX C NPUMEHEHHEM IIpaBUI JEUCTBUH C BEKTOPAMM.
[IpsmoyronpHas cucteMa KoopAauHaT B mpocTpaHcTBe. Koopaunatsl Bekropa. Ilpocreiinme 3agauu B
KOOp/AHWHATax. YTol Mexay Bekropamu. CkaliipHOe pOoU3BeAeHE BEKTOPOB. BeIuncienne yrioB Mexy
MPSIMBIMU U TIJIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIA METO/I PH pellIeHUH TeOMETPUUYECKUX 3a/1ay.

INVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHBI

JlmdaHOCTHBIE pe3ydbTaThl OCBOEHHS IMporpaMMbl ydeOHOro mpeamera «MaTemaTuka»
XapaKTepU3yIoTCs:

I'paxxpanckoe BocnnuTaHue:

c(hOpMHPOBAHHOCTHIO TPAXKITAHCKON TO3UITUH OOYJarOmIerocss Kak aKTUBHOTO W OTBETCTBEHHOI'O
YlieHa POCCHHMCKOr0 OOIIecTBa, MPEACTABICHUEM O MAaTEeMaTHYECKHX OCHOBaX (PYHKIMOHHPOBAHUSI
Pa3IUYHBIX CTPYKTYP, SIBJIICHHM, POLEAYP I'PaXJIaHCKOro o0IiecTBa (BEIOOPHI, OMPOCHI U IIp.), YMEHHUEM
B331/IMO)ICI71CTBOB8TB C COMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (bYHKHI/ISIMI/I 1 HA3HAYCHUEM.

IlaTpnoTHyeckoe BoCcIMTaHNe:

c(hOpMHUPOBAaHHOCTHIO POCCUHCKOM TPaKAAHCKOM HWACHTUYHOCTH, YBAXKEHHS K MPOIIIOMY U
HACTOSILIEMY POCCUHCKONM MAaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHUSIM POCCUHCKUX
MaTE€MAaTHKOB M POCCHMCKOM MaTEeMaTHYECKOM IIKOJBI, K MCIIOJIB30BAaHUIO 3TUX JOCTHXKEHUH B JPYIHX
HayKaX, TEXHOJIOTHAX, chepax IKOHOMUKH.

JlyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM IYXOBHBIX LIEHHOCTEH pPOCCHICKOro Hapona; c(popMHUpPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHMs, ITUYECKOr0 MOBEIEHUS, CBSI3aHHOIO C NPAKTUYECKUM NPUMEHEHUEM IOCTHKEHMH HayKu U
JeATEeIbHOCTHIO YUEHOT0; OCO3HAHUEM JINYHOTO BKJIa/1a B IOCTPOEHUE YCTOWYMBOIO OyIyIIEro.

JcTeTHYecKOe BOCIIUTAHM :

JCTETHMYECKUM OTHOLIEHHEM K MHpY, BKIIOYasl 3CTETUKY MaTeMaTH4YeCKUX 3aKOHOMEpPHOCTEH,
O0BEKTOB, 3ajjay, pPELICHUH, pacCyXAEHUH; BOCIPUUMYMBOCTBI0 K MaTEeMaTHYECKUM acleKTam
Pa3IUYHBIX BHJIOB UCKYCCTBA.

Pu3uvecKkoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHUSI MPUMEHITh MaTEeMaTHYECKHE 3HaHMS B MHTEpEcax 3J0pOBOTO U
Oe3omacHoro oOpa3a KM3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO (3IIOpOBOE THUTAHHE,
cOamaHCHPOBAHHBIN PEXUM 3aHSATHA W OTABIXA, pEryispHas (Qu3mdeckass aKTHBHOCTB); (DH3HUECKOTrO
COBEPIICHCTBOBAHUSL, IPU 3aHATUSIX CIIOPTUBHO-03JOPOBUTEIBHON AEATEIBHOCTHIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAaHMEM IIEHHOCTH TPYLOJIIOOMS; MHTEPECOM K Pa3IUYHBIM cdepam
npodecCHOHANBHON JIESITENbHOCTH, CBSI3aHHBIM C MAaTeMaTHKOW M €€ MPHUIIOKEHUSIMH, YMEHUEM
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oynymiell mpodeccuu M peaau30BBIBATH COOCTBEHHBIE >KM3HEHHBIE
IUTaHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOpa30BaHHUIO Ha
MPOTSKEHWH BCEH JKMU3HM; TOTOBHOCTBIO K AKTHMBHOMY YYacTHIO B PELICHUM MNPAKTHUYECKUX 3a7ad
MaTeMaTHYeCKOM HAalpaBJIEHHOCTH.

JKoJI0ru4ecKoe BOCUTAHHE:

c(OPMUPOBAHHOCTBIO  DKOJIOTMYECKOH  KYJIbTYphl, I[IOHHMAHHEM BIUSHHUS  COLHAJIEHO-
HSKOHOMHYECKUX MPOLECCOB HA COCTOSIHME HMPUPOIHON M COLMAIBHOM Cpelbl, OCO3HAHHEM TJI00aJIbHOT0
XapakTepa SKOJIOTMYECKMX Ipo0jeM; OpWEeHTalued Ha NpPUMEHEHHE MaTeMaTHYeCKUX 3HAHWW JUIs
peleHrs 3a1a4 B 00JIACTH OKPY)KaloLled cpefpl, IaHUPOBAHUS MOCTYIIKOB M OLEHKH MX BO3MOXKHBIX
MOCIIEICTBUMN ISl OKPY’KAIOLIEN CPEbI.



]_leHHOCTPI HAY4YHOTI'0 MO3HAHUSA:

C(bOpMHpOBaHHOCTI)IO MHPOBO33pCHHUA, COOTBCTCTBYIOIICTO COBPEMCHHOMY YPOBHIO pPa3BUTHA
HAayKu U O6HI€CTBCHHOI71 IMPaKTUKH, TTOHUMAaHUCM MaTeMaTHYECKOU HAayKHU Kak C(I)CPLI YEJIOBEUECKOM
JCATCIIbHOCTH, OTAIlOB et Pa3BUTUA U 3HAYMMOCTU JIS1 PA3BUTUA LHUBUIM3AIUH; OBJIAACHUCM A3bIKOM
MaTeMaTUKd M MaTeMaTHYeCKOMH KyJ'IBTypOfI KaKk Cp€ACTBOM IIO3HAHHMA MHpPA; TOTOBHOCTBIO
OCYHIECTBJIATH IMMPOCKTHYIO U UCCIICAOBATCIBLCKYIO ACATCIbHOCTE HHANBUAYAJIbHO U B T'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yibTaThl OCBOEHHS MpOrpamMMmbl ydeOHoro mpeamera «MaremaTnka
XapaKTepU3YIOTCS OBIIAJICHUEM YHHBEPCAIBHBIMU HOZHAGAMENbHbIMU OCUCMEUAMU, VHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCLICIBUAMU, YHUBEPCATbHBIMU PECYISMUSHBIMU OeUCMBUAMU.

1) Vuusepcanvhvie noznasamenvhwle Oeiicmeus, obecneyugarom Gopmuposanue OA308bIX
KOZHUMUBHBIX NPOYECCO8  00VUAIOWuUxcs (0Cc60eHue Memooo8 MNO3HAHUS — OKPYIHCAiowe2o mupa,
NpUMeHeHUe T102UHeCKUX, UCCIe008amenbCKux onepayuil, ymeHul pabomams ¢ uHgopmayueii).

ba3oBble Joruyeckue aeiicTBUN:

° BBIABJIATE U XapaKTCPU30BaTh CYHICCTBEHHBIC IPU3HAKNU MATEMATUYCCKUX O6’LeKTOB, HOHHTI/IfI,
OTHOIICHUI MEXIy MOHATUSAMH, (QOPMYJIHPOBATH ONpENCIEHHS TOHITUH; YCTaHABIMBATH
CYIIIECTBEHHBIN MMPHU3HAK KIIACCU(PHUKAIINN, OCHOBAHUS JUIsi 000OIEHNS U CPAaBHEHUSI, KPUTEPUH
MIPOBOJIIMOTO aHAJIHA3A;

® BOCIPUHHMATh, (OpPMYIHpPOBATH W MPEoOpPa3OBBIBATH CYXKICHHS: YTBEPAUTENbHBIE U
OTpHUHATEIIbHBIC, CAMHUYHBIC, YaCTHBIC U 061111/16; YCJIOBHEIC;

° BBIABJIATE MATEMATUYCCKHUE 3aKOHOMCEPHOCTHU, B3aWMMOCBA3U W IIPOTUBOPEYHUSA B @aKTaX,
MaHHBIX, HAONMIONEHWSIX W YTBEPXKIASHMSX; TMpelaraTb KPUTEPUH s BBISBICHUS
3aKOHOMEPHOCTEHN 1 MPOTUBOPEUNIA;

e JleNaTh BBIBOABI C WCIIONB30BAaHHMEM 3aKOHOB JIOTWKH, JEIyKTHBHBIX W WHIYKTHBHBIX
YMO3aKII0YEHUM, YMO3AKITIOUEHU I 110 aHAJIOTHH;

® TIPOBOAWTH CAaMOCTOSTENHHO JTOKA3aTENbCTBA MATEMAaTHYECKUX YTBEPXKICHHWH (MIpsMBbIE M OT
MIPOTUBHOTO), BBICTPAWBaTh apPTyMEHTAIMIO, MPUBOAUTH TPUMEPHl W KOHTPIPUMEPHI;
00OCHOBBIBATh COOCTBEHHBIE CY)K/ICHHS H BHIBOJIBL;

e BBRIOMpATH CIOCOO perneHns yd4eOHOH 3amaun (CpaBHHBATh HECKOIBKO BAPWUAHTOB PEIICHWS,
BBIOMpATHh HanOoJIee MOAX OIS C YIETOM CAaMOCTOATENBHO BBIJIETIEHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarenbcKue AeiicTBUSA:

® JICIIONB30BaTh BOMPOCHI KaK HCCIENOBATENbCKUN HHCTPYMEHT MO3HAHHS; (DOPMYyITHUPOBATH
BONPOCH], (UKCUPYIOMIME MPOTHBOPEYUE, MPOOIEeMYy, YCTaHABIMBATH HCKOMOE W JaHHOE,
(hopMupOBaATH TUITOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UITHIO, MHEHHE;

® TIPOBOJAWTH  CAMOCTOSATENBHO  CIUIAHMPOBAHHBIA  JKCIIEPHUMEHT,  HCCIEJOBaHHE  II0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYecKOro OOBEKTa, SBJICHUA, MPOIECCa, BBHISBICHHUIO
3aBUCHMOCTEH MEXIY 00BhEKTaMH, SBICHUSIMH, TTPOIECCAMU;

®  CaMOCTOSITENFHO (OPMYNIHPOBATH OOOOIIEHHWS W BBIBOABI 10 pPE3yNbTaTaM MPOBEAEHHOTO
HaOJFO/ICHHsI, UCCIIEAOBAHNUS, OLIEHUBAThH JTOCTOBEPHOCTD TONyYEHHBIX PE3yIbTaTOB, BEIBOJOB
H 0000I1IEeHHI;

® TIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIIIBUTATh MPEIIIOIOKEHHS O €ro
Pa3BUTHHU B HOBBIX YCIOBHUSX.

PaGora c undopmanmeii:

® BBISBIATH JAehUIUTH MH(pOpMAIMKU, TAHHBIX, HEOOXOJWMBIX I OTBETa Ha BOMPOC W IS
pelieHus 3a1a4u;

e BHIOMpaTh WHPOPMANMIO W3  WCTOYHWUKOB  PA3UYHBIX  THIIOB,  aHAJIU3HPOBATH,
CHUCTEMAaTU3UPOBAaTh W HHTEPIPETUPOBATh HHMOPMAIUIO PA3NIHYHBIX BUAOB ©  (QopMm
MIPEICTABIICHUS;



CTPYKTYpPHPOBaTh MH(OPMAIHIO, TPEICTABIATh € B Pa3lIMYHBIX (opMax, MIUTIOCTPUPOBATD
rpaduyecky;
OLICHUBATDH HAAGKHOCTH MH(OPMALIUH IO CAMOCTOSITENEHO C(DOPMYITMPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvie KoMMYHUKQMUGHbBlE Oclicmeus, 00ecneyusaom CcQopMUposaHHOCHb
COYUANLHBIX HABBIKOG 00YYAIOUJUXCS.
Oo0menue:

BOCIIpUHUMATh H (I)OpMy.]'H/IpOBaTI) CYyXXICHUA B COOTBCTCTBHU C YCIOBHAMH U LCIIIMU
O6HICHI/I$I; SICHO, TOYHO, 'PAaMOTHO BLIPpAXXaTh CBOIO TOYKY 3pCHHA B YCTHBIX U MHUCBMCHHBIX
TCKCTaX, JaBaTb IOJACHCHHA II0 XOAY PpCHICHHA 3aaadyv, KOMMECHTUPOBATH HOHy‘IeHHBIfI
pe3yibTarT;

B XoJe OOCYKJEHHsS 3aJaBaThb BOIPOCHl MO CYIIECTBY OOCYXIaeMOWH TeMBbI, MPOOIEMBI,
pemaeMofx'I 3aaa4M, BbICKA3bIBaTbh UJICHU, HALCJICHHBIC HA IMOUCK PCIICHUSA; COIMOCTABJIATL CBOU
CYXXACHUA C CYXKXICHUAMU APYTrUX YYAaCTHUKOB AHaJIora, OGHapy)KI/IBaTL pas3jandyue u CXoacTBO
MO3HIINH; B KOPPEKTHOU (hopme HOPMYIIMPOBATh Pa3HOIIACHsl, CBOH BO3PaKECHHS,;
NpeACTaBIATL PE3YyJIbTaThbl PCUHICHUA 3aJadd, OKCICPUMCHTA, HWCCICA0OBaHUA, IIPOCKTA,
CaMOCTOSITEIbHO BBIOMPaTh (QOpPMAT BBICTYIJICHUS C Y4YETOM 3aJad Tpe3eHTalud U
0CO0EHHOCTEH ayAuTOpHH.

CoTpyaHn4ecTBO:

[MOHUMATh W MCIIONB30BaTh NPEUMYIIeCTBa KOMAHAHOM W WHIMBUAyaJTbHOW pabOTHI TpH
peIICHNN yq66HI)IX 3aaa4; INIpUHUMAThL LCJIb COBMECTHOU ACATCIbHOCTH, IIJIAHUPOBATH
OpPraHM3aIMI0 COBMECTHOM PabOThI, pacipeaeaTh BUIbI pa0dOT, J0roOBapUBaThCs, 00CYKIATh
MpOIIeCC U Pe3yabTaT paboThl; 0000MaTh MHCHHSI HECKOMBKHX JTIOJICH;

y4acTBOBAaTh B TIPYIIOBBIX (Gopmax paboTel (0OCYkIcHMs, OOMEH MHEHHH, «MO3rOBBIC
MITYPMBD» W WHBIC); BBITOIHATH CBOK YacTh pabOThl M KOOPJAWHUPOBATH CBOU JICHCTBUS C
JIPYrAMH YICHAMU KOMAaHJbI; OIEHHWBATh KAa4eCTBO CBOErO BKJIAJa B OOLIMH MPOMYKT IO
KpHUTEpUsIM, cHOPMYIIMPOBAaHHBIM YUYACTHUKAMH B3aUMOJICHCTBHSI.

3) Vuusepcanvhvie pecynsmuenvie Oelicmeus, 00ecneuusaOm QOOoPMUPOSAHUe CMbLCIOBbIX
VCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCTHL.
Camoopranu3amusi:

COCTaBJIATH IUIaH, AITOPUTM PEIISHHS 3a1a4H, BEIOUPATh CITOCOO PEHISHHS ¢ YIETOM
HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAHTHI PEIEHUH ¢ y9ETOM HOBOM HH(OPMAIINH.

CaMOKOHTPOJIb:

BJIa/IeTh HABBIKAMH I1O3HABATENBHON PE(UIEKCMH KaK OCO3HAHMS COBEpIIAEMBIX NEHCTBUM U
MBICIMTENBHBIX ~ IPOLIECCOB, HX PE3yJAbTAaTOB; BJIalIeTh ClIoco0aMH  CaMOIPOBEPKH,
CaMOKOHTPOJISI IPOLIecca M pe3ysibTaTa PELICHUs] MaTeMaTUIeCKON 3a1auH;

NpEABUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IpU pELICHUH 3aJayd, BHOCHUTH
KOPPEKTUBBI B AEITEIBHOCTh HA OCHOBE HOBBIX 00OCTOATENBCTB, JAHHBIX, HAHACHHBIX OIINOOK,
BBISIBJICHHBIX TPYIAHOCTEH;

OLICHMBATh COOTBETCTBHE DPE3yJbTaTa LEIU U YCIOBHUSIM, OOBSICHATH HNPUYMHBI JOCTHKEHUS
WIA HENOCTWKEHHs pe3yJlbTaTOB JEATENbHOCTH, HAaXOOUTh OMIHMOKY, JaBaTh OLEHKY
MpUOOPETEHHOMY OIIBITY.

HNPEJIMETHBIE PE3YJIBTATHBI

10 KJIACC

OHepI/II)OBaTB NOHATHUAMM: TOYKA, IpsAMasi, IJIOCKOCTb.
HpI/IMCHSITB AKCHUOMBI CTCPCOMETPUHN U CIICACTBUA U3 HUX NPU PCIICHUU T'COMCTPUICCKUX 3a/1a4.
OHCpHpOBaTB MOHATHUAMMU: TAPAJUICIIBHOCTD U IICPHCHANKYIAPHOCTD MIPAMBIX U IUIOCKOCTEH.

KIIaCCI/I(bI/ILII/II)OBaTB B3aMMHOC PACIIOJIOXCHUC ITPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE.



OrnepupoBaTh MOHATHAMHU: ABYTPAHHBIN YroJl, TpaHH JBYTPaHHOrO yriia, pedpo AByrpaHHOIO YIJa;
JIMHEHHBIN YToJ IBYTPaHHOrO yria; rpalycHas Mepa JABYyrpaHHOIrO yIiia.

OrmepupoBaTh MOHATUSMH: MHOTOTPAHHHK, BBITYKIIBIA M HEBBITYKJIBIH MHOTOTPaHHHK, 3JIEMEHTHI
MHOTOrpaHHUKA, PaBUIbHBIA MHOTOIPAaHHHUK.

Pacro3HaBaTh OCHOBHBIC BHbl MHOIOTPAaHHHMKOB (MHpaMula; MpU3Ma, MPSMOYTOIbHBIN
napajuiesienumes, Kyo).

KnaccuunmpoBaTh MHOTOrpaHHUKH, BBIOMpas OCHOBaHHSA A KiIaccuDUKanuu (BBITYKIbIE U
HEBBIIMTYKJIBIC MHOI'OI'PAHHUKW, IIPAaBUJIBHBIC MHOTI'OI'PAHHUKH, IIPAMBIC W HAKJIOHHBIC IIPU3MBI,
napasuieNenunean).

OHepI/IpOBaTB MOHATUAMU: CEKYylIasd MIOCKOCTb, CCUCHUC MHOI'OIr'PAaHHUKOB.

OOBSCHATH MPUHIUIIBI TOCTPOCHUS CEUCHHUH, UCTIOIB3YsI METOT CIICOB.

CTpOI/ITB CCYCHUS MHOT'OIrpaHHUKOB METOJOM CJICAOB, BBLINIOJIHATDH (BBIHOCHBIC) TIJIOCKUE YEPTECKU
W3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BH] CBEPXY, COOKY, CHU3Y.

Pematn 3aa4d Ha HaXO0XACHUC TCOMCTPUUYCCKUX BECJIWYUH 110 06pa3uaM WM aJropurmam,
MPUMCEHSAA M3BECTHBLIC AHAJIUTUYUCCKHUEC MCETOABLI NIPpHU PEHICHUHN CTAHAAPTHBIX MAaTEMAaTUYCCKUX 3aJiad Ha
BBIYHCIICHHEC paCCTOHHI/If/'I MCKIY ABYyMd TOYKaMM, OT TOYKHU 110 HpHMOﬁ, OT TOYKH OO0 IJIOCKOCTH, MEKIY
CKpCIIUBAIOIUMUCA IPAMBIMH.

Pemartn 3a1a4i Ha HaXO0XACHHUE T'COMETPUUYCCKUX BEIWYUH 110 06pa3uaM WIK aJropuTrMam,
MPUMCEHAA M3BECTHBIC AaHAJIMTHYCCKUE MCTOJbI IPU PEINCHUN CTAHAAPTHBIX MATEMATHYCCKUX 3aJa4d Ha
BBIYMCIICHUE YIJIOB MEXAY CKPEIIMBAIOIIUMUCA IPSIMBIMHA, MEXKIY MNPSIMONM M IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTAMU, IBYT'PAHHBIX YIJIOB.

Boraucisite 00bEMBI M IUTOMIATN TOBEPXHOCTEH MHOTOTPaHHUKOB (TIpHU3Ma, MUpaMuia) C
MpUMEHEeHHEeM (OpPMYII;, BBIYHCIATH COOTHOIICHHS] MEXKJIy IUIOMAASIMHU TIOBEpXHOCTEH, 00bEéMamu
MOJJOOHBIX MHOTOTPaHHUKOB.

OmnepupoBaTh MOHATHSIMUA: CUMMETPHUSI B MPOCTPAHCTBE; IEHTP, OCh M TUIOCKOCTh CUMMETpPHU;
LEHTP, OCh U TIOCKOCTh CHMMETPUU (DHUTYPHI.

WzBnekats, mpeoOpa3oBBIBATh M HHTEPIPETUPOBATH HHMOPMAIMIO O TMPOCTPAHCTBEHHBIX
reoMeTpUIecKruX (pUrypax, IpeiCcTaBIeHHYIO Ha YepTekKax U pUCYHKaX.

[MpumensaTs reomerpuueckie (HakThl JJIsl pEHICHUs] CTEPEOMETPUIECKUX 3ajad, TPEAIOoNararmux
HECKOJIBKO IIAT0OB PEIIeHHUs, €CITA YCIOBUS MPUMEHEHUS 3aJaHbI B SIBHOH (opme.

[IpuMeHATh TpOCTEUIIHE TPOTPAMMHBIE CPEACTBA M DIICKTPOHHO-KOMMYHHKAIIMOHHBIC CHUCTEMBI
MIPH PEIICHUH CTEPEOMETPHUYCCKUX 3a/1aY.

[MpuBOmUTH TIPUMEPHl MAaTEMATHUYCCKHX 3aKOHOMEPHOCTEHW B MPHUPOJC M KHU3HU, PACIO3HABATH
MPOSIBJICHHE 32aKOHOB T€OMETPHH B UCKYCCTBE.

[TpuMeHATH TONYYCHHBIC 3HAHUS Ha MPAKTHKE: aHAIN3UPOBATH PEallbHbIE CUTYAIlUN M TIPUMEHSTh
W3yUYCHHBIC TIOHSATHS B MPOIECCE MOMCKA PEIICHHS MaTeMaTH4eCKH C(HOpMYyIMpPOBAHHOW MPOOIIEMEI,
MOJICTPOBATh peallbHble CHTYallMd Ha SI3bIKE T'COMETPUH, HCCIIENOBATh IOCTPOCHHBIC MOJCTH C
WCTOJIb30BAHMEM TECOMCETPHUCCKUX TMOHATUH M TeopeM, ammaparta anreOpbl; peliaTh MNPaKTHYECKUe
3a]1a49m, CBSA3aHHbBIC C HAXOXKICHHEM FeOMETPHUYCCKHX BEJMYUH.

11 KJIACC

OmnepupoBaTh MOHATHSIMU: LMJIMHAPUYECKAs MOBEPXHOCTb, OOpasylolie UHIMHIAPUIECKON
MOBEPXHOCTH; LWJIMHAP; KOHUYECKas MOBEPXHOCTb, 00pa3yloLIMe KOHWYECKOM IMMOBEPXHOCTH, KOHYC;
ceprueckas IOBEpXHOCTb.

PacnioznaBaTh Tena BpaeHus (MJIMHID, KOHYC, cdepa U map).

OOBSICHATE CTIOCOOBI MOITYYEHHSI TEJI BPALLEHUSI.

KnaccudunupoBaTh B3auMHOE pacriosioxkeHne cepsl U MIOCKOCTH.

OnepupoBaTh NOHATUSAMU: IIAPOBOW CETMEHT, OCHOBAaHUE CEIMEHTA, BEICOTA CETMEHTA; IapOBOH
CJIOM, OCHOBaHUE 1IAPOBOI0 CJIOS, BBICOTA IIAPOBOr0 CIIOS; IAPOBOM CEKTOP.

Bbruucnate 00bEMBI M IIIOMIAAW TOBEPXHOCTEH TeN BpallleHHWs, TIEOMETPUYECKUX Tel C
npUMeHeHHEM (HOpMyIL.



OmnepupoBaTh MOHATUSIMH: MHOTOTPaHHHUK, BIIMCAHHBIM B CQepy M OMUCAHHBIA OKOJIO c(epsl;
cdepa, BucaHHasi B MHOTOTPaHHUK HJTH TEJIO BPAILLICHUSI.

BbIUucnsaTe COOTHOLICHUS! MKy TIOMIASIMUA TIOBEPXHOCTEH U 00BbEMaMU MOIOOHBIX TeJl.

Uzo0paxatb nzyyaembie GUrypbl OT PyKH U ¢ IPUMEHEHHEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BEIMOnHATH (BBIHOCHBIE) TIIOCKHE YEPTEKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (DUTYP: BHII CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEYCHUS TEN BpaIlCHHUSI.

UzBnekats, WHTEPIPETHPOBATH W MNpPeOOpa3oBBIBaTH HH(MOPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTypax, IpeNCTaBICHHYIO Ha YepTeXax U pPUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

Brinmonaars [IGf/iCTBI/I)I CJIOKCHUS BCKTOPOB, BBIYUTAHUA BCKTOPOB M YMHOXCHHSA BCKTOpa Ha
YHCII0, O0BIICHATH, KAKUMU CBOMCTBaMH OHU 00J1a1aloT.

IIpuMeHATE IpaBUIIO MapaJlIeIeUIIE .

OnepupoBaTh MOHATUAMH: JEKapTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOpP, MONAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, YroJd MEXKIy BEKTOpaMH, CKaJspHOE IPOU3BEICHUE
BEKTOPOB, KOJNIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI.

Haxonute CcyMMy BEKTOPOB M IIPOMU3BEACHHME BEKTOpPAa Ha 4YHCIIO, Yrojl MEXJY BEKTOpaMHu,
CKaJIIPHOE ITPOU3BEACHUE, PACKIIAbIBATh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IJIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOP/IMHAT.

[MpumensaTs TeoMerprueckie (GakThl sl pEIeHUs] CTEPEOMETPUIECKUX 3ajad, TPEIIoIararmux
HECKOJIBKO HIaroB p€ui€Husd, €CJIu yCJIIOBUS NPUMEHCHUA 3aJaHbl B SIBHOM (bopMe.

PemaTe npocreiiime reoMeTpuyecKye 3a/1a4d Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/IA.

Pemats 3aa4Md Ha JOKa3aTCJIbCTBO MAaTCMAaTHYCCKUX OTHOIIICHUM 1 HaXO0XICHNEC T'COMETPHICCKUX

BCIIMYHUH II0 o6pa3uaM WK aJIrOpuT™MaM, NpUMCEHAA U3BECTHBIC MCETOABI IPHU PEHICHUH CTaHIAPTHBIX
MaTEeMaTHYECKHUX 3aa4.

IIpuMeHATs IpoCTEHIIHe MTPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPH PEIICHUH CTEPEOMETPHUIECKUX 3a1ad.

IIpyBOogUTE IpUMEPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOAE M KH3HH, PACHO3HABATH
MIPOSIBIICHUE 3aKOHOB T€OMETPHHU B HCKYCCTBE.

IIpyMeHATE NONTydeHHbIC 3HAHMS HAa IIPAKTHUKE: aHAIU3UPOBATh PealbHbIC CUTYallud U IPUMEHATh
W3y4YEHHbIC MOHATH B IPOLECCE MOHMCKA PELICHUS] MAaTeMaTHdecKu CGHOPMYIMPOBAHHONW HPOOJIEMBI,
MOJIIEINPOBATh pEallbHbIE CHUTyallMM Ha S3BIKE TEOMETPUH, HCCIENOBAaTh IOCTPOCHHBIE MOZEIH C
HCIOJIb30BAaHUEM TE€OMETPUYECKUX IIOHATHM W TeopeM, ammapaTa aiareOpbl; pemaTh MpaKkTHUYEeCKue
3a/1a4¥, CBA3aHHBIEC C HAXOXKICHUEM T'€OMETPUYECKUX BETHYHH.

TEMATHYECKOE IINTAHUPOBAHUE

PabGouass mporpamma mno yyeOHomy mpeamery «l'eomerpusi» paspaGorana c¢ y4érom padoueii
NporpaMMbl BOCHMTAHMSA, 4YTO OTPAKEHO B JIMYHOCTHBIX IUIAHMPYEMBIX pe3yJbTarax H
ofecieyuBaeT  peajiM3alMI0 HUHBApHAHTHbIX MmoayJeid (MM) mnporpammbl «YpouHasi
AesITeJILHOCTb» U «BHelKo/JbHbIe MePONPHATHS.

10 KJIACC
KomuuecTso Dnekrponnbie (mudpossie) | IIporpamma
Ne HaunmeHoBaHue pa3nenoB v TeMm
1acoB 00pa3oBaTebHbIE peCypchl | BOCIIMTaHMSA
/o MTPOrPaMMBI
Bcero | KP | TIP
https://resh.edu.ru/subject/17 |AM «Ypounas
BBejicHuE B CTEPEOMETPHIO 10 /10/ ACATEIEHOCTE.
MakcumainsHoe
HUCIIOJIB30BaAHUC
[IpsiMble 1 TIOCKOCTH B 12 1 https://resh.edu.ru/subject/1 |BocrTaTENBHBIX
npoctpancTie. [lapamiebHOCTh BOSMOXHOCTCH



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

MpsAMBIX U IUIOCKOCTEH

7/10/

[eprieHAMKYASAPHOCTD MPSAMBIX U
IJIOCKOCTEM

12

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

7/10/

Vsl MeXy NPSMBIMU U
IJIOCKOCTSIMU

10 1

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

7/10/

MHororpaHHuKu

11 1

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

7/10/

OOBEMBI MHOTOI'PaHHUKOB

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

7/10/

[ToBTOpEHME: CEUSHHUS, PACCTOSHUSI
W YTIIBI

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

7/10/

CoZIepIKaHUS
Y4eOHBIX PEAMETOB
Ut POPMUPOBAHHS Y
00yJaFOIIIXCS
poccuiickux
TPaTUIIAOHHBIX
JTyXOBHO-
HPABCTBEHHBIX U
COITUOKYIBTYPHBIX
LIEHHOCTEH,
poccuiickoro
HCTOPUYECKOTO
CO3HAHMS Ha OCHOBE
HCTOPUYECKOTO
MIPOCBEIICHUS,
moaoop
COOTBETCTBYIOIICTO
COJICpKAaHUS YPOKOB,
3aJJaHUM,
BCITIOMOTaTENbHBIX
MaTepHaJIoB,
MPOOJIEMHBIX
CUTYyaIui st
00CYX/IeHHUH.
[IpuBneuenue
BHUMAHUS
00y4aromuXxcs K
LIEHHOCTHOMY
ACIEKTY U3yJaeMbIX
Ha ypoKax
[IPEIMETOB, SIBJIEHUM
1 COOBITHI,
MHHULUUPOBAHUE
00CYyXK/IeHHH,
BBICKa3bIBAHUI
CBOETO MHEHWSI,
BBIPA0OTKH CBOET'O
JIMIHOCTHOTO
OTHOIIICHHUS K
H3y4aeMbIM
COOBITHSIM,
SIBJICHUSIM, JIATIAM.
nm
«BHelKoJbHbIE
MepOnpUATHSD.
BuemnkonapHbIC
TeMaTHIECKUE
MEpOIIPHUATHS
BOCITUTATENbHOMN
HaTIPaBICHHOCTH,
OpTaHI3yeMEbIe
reaaroraMu 1o
MaTeMaTHKe

OBIIEE KOJIMYECTBO HACOB I1O
[NPOI'PAMME

68 5

11 KIIACC

Ne i/

HanmenoBanue pa3nenoB u Tem
MPOTrPaMMBI

Komnuectso
JaCcOB

OnexkTpoHHbIE (HUPPOBLIE)
00pa3oBaTeIbHBIE PECYPCHI

IIporpamma
BOCITIUTAHUSA



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

Tena BpaieHus

12

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

O0BEMBI TEN

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

BekTopsl 1 KOOpIUHATEI B
IIPOCTPAHCTBE

10

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

[ToBTOpEHUe, 0600MIICHUE,
cUcTeMaTH3ausI 3HaHUHU

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

UM «Ypounas
NeATeIbHOCTDY.
MakcuManbpHoe
HCIIOJIE30BaHIe
BOCIMTATEIBHBIX
BO3MOXKHOCTEH

COJICpPIKaAHUS
YYEOHBIX PEIMETOB
Jutst POPMUPOBAHUS Y
00yJaFrOIIIXCS
poccuiickux
TPaTUIIAOHHBIX
JTyXOBHO-
HPaBCTBEHHBIX U
COITHOKYIBTYPHBIX
LIEHHOCTEH,
poccuiickoro
HCTOPUYCCKOTO
CO3HaHMS Ha OCHOBE
HCTOPHUYECKOTO
MIPOCBEIICHUS,
moaoop
COOTBETCTBYIOIIETO
COJIEpIKaHHUS YPOKOB,
3aJIJaHHH,
BCIIOMOIaTCJIbHBIX
MaTepHaoB,
MPOOJIEMHBIX
CUTYyallud 1Jis
00CYXK/IeHHUH.
[IpuBneuyenue
BHUMAaHUS
00y4arouXCs K
LIEHHOCTHOMY
aCIEKTy H3yJaeMbIX
Ha ypoKax
[IPEIMETOB, SIBJICHUM
1 COOBITHIA,
MHHULUHAPOBAHHUE
00CYK/ICHHH,
BBICKQ3bIBaHUH
CBOEr0 MHCHHUS,
BBIPA0OTKH CBOET'O
JIMYHOCTHOT'O
OTHOILICHHS K
HU3y4aeMbIM
COOBITHSM,
SIBJICHHUSIM, JIMLIAM.
UM
«BHeNnIKoJbHbIE
MepOnpPUATHSD.
BremxonbHBIC
TEeMaTHYECKHE
MEpOIIPHUSATHS
BOCIIHTATEIHEHOM
HATIPaBJICHHOCTH,
OpTaHI3yeMEIe
eJjaroraMH 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 YACOBIIO
[NPOI'PAMME
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Brimmcka Bepua 30.08.2024
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E.M. Jlenymkuna
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