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MNOACHUTEJBHASA 3AIINCKA

Pabouast nmporpamMma ydyeOHOro kypca «l'eoMerpusi» yriyOJIeHHOTO YpOBHS
s oOydaronuxcst 10—11 kmaccoB pa3paboTaHa Ha OCHOBE TpeOOBaHUM K
pe3ylibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTebHOM MPOrpaMMBbl, TPECTaBICHHBIX
B ®I'OC COO, a Takxe Ha OCHOBE XAPAKTEPUCTUKH IUIAHUPYEMBIX PE3YyJbTaTOB
JTyXOBHO-HPABCTBEHHOTO PAa3BUTHSI, BOCIIUTAHUS M COLIMATIM3AIMHN O0yYarOIINXCS,
MPE/ICTaBICHHOMN B (peliepanbHON U JTUIEHCKON paboynx nmporpaMmMax BOCIUTaHUS,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTUYECKOMY 00pa30BaHUIO, U TPAAUIIMN POCCUIICKOTO0 0Opa3oBaHusl.

["'eoMeTpus siBIIsI€TCA OAHUM U3 0A30BBIX KyPCOB Ha YPOBHE CPEAHErO OOLIETO
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb H3yYEHUs AMCLUILIINH
€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH W MPEIMETOB T'YMaHHTAPHOTO IIMKJIA.
[TockonbKy JTOTrHYECKOE MBILUIEHUE, (HOPMUPYEMOE MPU U3yYEHUH 00YyUYatOIUMUCS
MNOHATUHUHBIX OCHOB TE€OMETPHUM, NpPH JOKA3aTeIbCTBE TEOPEM M IOCTPOEHUU
LEMOYKH JIOTHUECKUX YTBEPKICHUN TP PELICHUN T€OMETPUYECKHX 33]1a4, YMEHHUE
BBIJIBUTaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MCIOJB3YIOTCS IpU
pELIeHNH 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YaCTHOCTU (PU3UUYECKUX 3a/a4.

[{ens ocBOeHUs mporpaMmMbl yueOHOro Kypca «I'eomeTpus» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAJIbHBIX CIIOCOOHOCTEN, 00YUaAIOIIUXCS PU U3YyUYEHUU
Tr€OMETPUHU, KaK COCTaBJSIONIEH TMpeAMEeTHOM obmactu «Maremaruka U
nHpopMaTHKa» yepes o0ecrnedeHrue BO3MOKHOCTH MTPUOOPETEHUS 1 UCITOIb30BaHUS
Oomee TIIyOOKHUX T€OMETPUYECKUX 3HAHUM U JCHCTBUH, ClIeU(PUIHBIX T€OMETPHH,
Y HEOOXOIUMBIX JJIs1 YCHEIIHOTO MPOeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAaHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 33/jladyaMU Kypca TEOMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PACHIMPSAIONIMMH M YCUITUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacuIMpeHne NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJBTYpPbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIINX MaTEeMaTUYECKUX MOJIENIX, MO3BOJAIONIMX OINHUCHIBATh U HU3y4aTh
pa3HbI€ SIBJICHUS OKPY>KAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pa3iaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpHUu;

dbopMupoBaHUE€  YMEHHMS  BJIQJieTh  OCHOBHBIMM  TOHSTHUSMH O
MPOCTPAHCTBEHHBIX (PUTypaXx W WX OCHOBHBIMHU CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynT M yMEHHE WX TPHUMEHSTh, YMEHHs JIOKa3bIBaTh TEOPEMbI M HAXOJWTH
HECTaHJIapPTHHIE CIIOCOOBI PEIICHU 3a/1aY;



dbopMHupOBaHE YMEHHS PACIIO3HABATh HA YEPTEkKaAX, MOACISIX U B PEaTbHOM
MHUpPE MHOTOTPAaHHHMKU M TeNla BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUYECKHUE
MOJEIIH;

dbopMHpoBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO MOCTPOCHMUS
MaTEMaTUYECKUX TeOpuil, GOpMUpOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEJCHNUN PACCYKIACHUM;

dbopMHupoOBaHUE yMEHUS BIAJACTh METOJAMU JOKA3aTeIbCTB W aJITOPUTMOB
pELIEHUs], YMEHHS UX IPUMEHSATh, TPOBOJIUTH J1OKA3ATEIIbHBIE PACCYKIACHUS B XOJI€
pPELIEHUs] CTEPEOMETPUYECKUX 3aJady U 3aJad C IMPAKTUYECKHM COJIEPKAHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOJAMMOCTH  JIOKA3aTeNIbCTB  IIPH
000CHOBAaHUYU MAaTeMaTUYECKUX YTBEPKJICHUM U POJIM aKCUOMATUKHU B MPOBEICHUH
JETyKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPUICHCTBOBAHUWE MHTEJUIEKTYalIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM 00yYaronuxcsi, MOo3HABATEIbHON aKTUBHOCTH, MCCIIEOBATEIBCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO TE€OMETPUH;

dbopmupoBaHue (PYHKIMOHAIBHOM TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHUU:
YMEHHSI pPaclo3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaANbHBIX KU3HEHHBIX CUTYalUSX U MPU U3YUYECHHH JPYTHUX
y4eOHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICITUPOBAHUSI PEATbHBIX CUTYyallUid, HCCIEIOBAHUS TMOCTPOEHHBIX MOJICIIEH,
WHTEPIIPETALUY MOJTyYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEp>KAaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBusoTCs: «[IpsiMble W IJIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekToppl H  KOOpAMHATHI B
MIPOCTPAHCTBEY, «JIBMXKEHUSI B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH HA YIIIyOJIEHHOM ypoBHE 00ydeHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTEIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMUpOBaHUE JIOTUUECKUX YMEHUW  pacmpeiessieTcss He  TOJIBKO IO
coJiep KaTelIbHbIM JIMHUSM, HO M 10 Togam oOydenus. Coaepskanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaraM ocBoeHus DenepanbHON pabdoueit
MPOTPaMMBI, pacHpeeIEHHBIM IO TOoJaM OOyYeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHITUITHAIBHBIM BOIIPOCAM 00yJaroITuecs
oOpamiaJuch HEOJHOKpPAaTHO. OTO TMO3BOJIIET OPraHU30BaTh  OBJAJCHHE
Tr€OMETPUYCCKUMH TOHSATHUSIMHU U HaBBIKAMU TMOCIICIOBATEILHO U MOCTYIATENIbHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0YUYaAIOIMINXCs, PACIIUPSS U YTITyOJIsist
e€, o0pa3ys MpOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN HA YIIyOJEHHOM YPOBHE MO3BOJISIET:



co3gath ycrmoBus qius  guddepeHnmanmm  00ydeHHs, MMOCTPOCHHUS
WHAMBUAYAIbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECIEUUTh YIIIyOJIEHHOE
M3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro peaMeTa «MaTteMaTrukay;

MOJITOTOBUTH OOYYAIOMIMXCA K MPOJOJDKCHHIO HM3yUYEHUS MaTeMaTHKH C
yaérom BbIOOpa Oymymiel mpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXIY
o0uM 1 IpoecCHOHATBFHBIM 00Pa30BaHUEM.

Ha wusyuenme yueOHOTO Kypca «['eomerpus» Ha yriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble M CKpelMBarolmuecss npsmbie. [Ipu3Hakum CKpemumBaromuxcs
npsMbIX. [lapannensHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaAJLJICIIbHbBIC
IIPSIMBIE B IPOCTPAHCTBE, MaPaAJUIEIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1ockoctd. [lapamienbHoe M UEHTpPaJbHOE MPOEKTUPOBAHHUE, W300paKEHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIY IpsSMBbIMU B IpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEN: IapaljICIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEH. [Ipocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYISPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapajuIeIbHbIE W NEPIECHAUKYJSAPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, Teopema O IIpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpéEx
MEPIICHIUKYJISIPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CBoiiCcTBa IJIOCKHUX YTJIOB MHOTOTPAaHHOTO yriia. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIu1a. TeopeMbl KOCUHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapaiutenenume s, TpsAMOYTOJIbHBIN MTapaJIEICUNE U €r0 cBoMicTBa. KpaTuanime
MyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [lupamuaa: N-yronbpHas nupaMmuja, NpaBUiIbHAs U yCeUEHHAs
nupamubl. CBolicTBa péOep U OOKOBBIX TpaHEH TMPaBUIBHON MHPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKM: MPAaBUJIbHAS IPU3Ma W NpaBWIbHASA NHUPAMUJA,



IpaBUIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. Ilpencrasnenue
O NMPABUJIBHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAECKASAP U UKOCABP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJIBI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulesienunesa, CUMMETPUS IPAaBWIBHBIX IMPU3M, CUMMETpHUsA IPAaBUIIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3IoKEHUWH BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BeKkTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxeHue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O0béMm. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPaMHUIbl 1 KoHyca. O0BEM I1apa U mapoBOTro
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BmmcanHas B
WJINHAP, ONHCAaHHAs OKojo muiauHapa. Ilepecedenwe cdeppl u 1mapa c
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CECUCHUI: METOJI CIIEI0B, METOJ BHYTPEHHETO MPOCKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTopsl B mpoctpancTBe. Onepaiuu HaJl BEKTopaMu. BeKTopHOE YMHOKEHUE
BeKTOpoB. (CBOMCTBAa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHas cucreMa
KOOpJAWHAT B mpocTpaHcTBe. KoopaumHatel BekTopa. PasmoxeHuwe BexkTopa 1o
0azucy. KoopamHaTHO-BEKTOPHBINA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

J{BMKEeHUA B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mme cBoiicTBa JBMKCHUH. BuIbl JBWKEHUMN: TapauIeIbHBIM IEPEHOC,
[EHTpaJbHasl CUMMETPHS, 3€pKajJibHasi CUMMETpPHs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (PYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIpyroe), yMeHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOILICHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUUCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) hcTeTHYeCKOe BOCIIUTAHHE!

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTUYeCKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYyIy, OCO3HaHWE IIEHHOCTH TPYIOJIOOMS, HWHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTreéMaTH4eCKOMy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, IOHHMAaHHUE BJIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTHU
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKW U MaTeMaTHYECKOU
KYJIBTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS

ba3oBble 1ornueckue aAecTBu:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC NPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHATHH, OTHONIEHWH MEXIy TMOHATHAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh W  TPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIATh MaTEMaTHYSCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M ITPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKICHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh crmoco0 penieHus ydeOHOW 3ajgauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB pPEIlEHUs, BEIOUpPATh HauboJee MOAXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICIICHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpoOjeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBJICHUSIMH, TIPOLIECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE TMPOIECCa, a TAaKKE BbIIBUTaTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH JA€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
IIPE/ICTABIICHHUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMHU OOUIEHUS, SICHO, TOYHO, TPaMOTHO BbIpaXXaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
M THCHbMEHHBIX TEKCTax, JaBaTb MOSCHEHWS [0 XOAYy pELICHHsS 3a/1auu,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUsI, COIMOCTABISTh CBOU CYXIEHUA C CYKICHHUSIMHU APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.



PeryasiTuBHbIe YHMBepcaJbHbIe YueOHbIE AeicTBUSA

Camoopranuzanms:

COCTaBIISATH ILJIaH, AITOPUTM PEICHUsS 3a/1aul, BIOUPATh CIIOCOO pElIECHUs ¢
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOM 3a/1au;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIN U YCIOBUSIM, OOBACHATH PUYUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIIBHOCTH, HAXOUTh OIIHUOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBUAYaJIbHOM
paboThl mMpu pelmeHuu Y4YeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOMU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI paOOT, IOrOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3ybTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPyNMHoBBIX GopMax paboThl (0OCykaeHUSI, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHSATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUiA TPOAYKT TO KpUTEPHUSIM, COHOPMYIUPOBAHHBIM yYaCTHUKAMHU
B3aUMOJCHUCTBU.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 knacca oGyyaronuiicss HayquTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATUSMU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUIA;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IPH PEIICHUU
F€OMETPUYECKHX 33]1a4;

e KIAcCU(UIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;



cBOOOJHO  OMEpUpOBaTh MOHATHUSIMHU, CBS3aHHBIMU C YyIJlaMd B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
IUIOCKOCTBIO;

CBOOO/IHO OIIEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
CBOOO/IHO pACIIO3HABAaTh OCHOBHBIE BUJABl MHOTOTPAaHHHUKOB (IIPU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMA  JJIA
KJIaCCU(pUKaLUY;

CBOOO/IHO  ONEpUPOBAaTh  IOHSATUSIMU, CBSI3AHHBIMH C  CEUYEHHUEM
MHOTOI'PaHHHUKOB IUIOCKOCTBIO;

BBITIOJIHATH napajuiebHOE, LEHTPAIbHOE " OpPTOrOHAJILHOE
POEKTUPOBAHKE (PUTYP HA TNIOCKOCTh, BHITOIHATH U300paXkeHusl (GUryp Ha
IJIOCKOCTH;

CTPOUTH CEYEHUS MHOTIOIPAHHMKOB Pa3jJU4YHBIMA METOJAMU, BBIIOJIHATH
(BBIHOCHBIE) MIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTBIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHMCIIATh  IUIONIAJAM  TOBEPXHOCTE  MHOTOTPAHHUKOB  (MpU3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

cBOOO/IHO ONEPUPOBATh MOHITUSIMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IIJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;
CBOOOJHO OIEpUPOBATh MOHSITHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH JICHCTBHS HAJl BEKTOPAMH;

pemiaTh 3aJadd Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHWH U
HAXO0KJEHUE FTEOMETPUUYECKUX BEJIMYUH, TPUMEHSSI U3BECTHBIE METOIbI TPU
pelIeHu MaTEeMaTUYECKUX 3a/lady MOBBIIMIEHHOTO M BBICOKOIO YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUIIME NPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKaTh, NpPeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HHPOPMALMIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
YEpTEKax U PUCYHKAX;

OPUMEHATh [OJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpPaBHUBAaTh W
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IOMCKAa  pelIeHUusT MaTeMaTU4ecKu  CcPOpMYyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTyalluUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MMOCTPOEHHBIE MOJEIHN C MCIOJIB30BAHUEM T'€OMETPUUECKUX
MNOHATUNA M TEOpeM, amnmapara aiareOpbl, pelaTh MPaKTUYECKHe 3aJauH,
CBSI3aHHBIE C HAXO0X/IEHUEM IT'€OMETPUUECKUX BEJINYMH;



UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTAaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kinacca oOyyaronuiicss HAyduTCS:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOMH,
KOHUYECKOM U c(epruyeckod TMOBEPXHOCTAMH, OOBSICHATH CIOCOOBI
MOy YEHUS;

ONEPUPOBATH MOHITUSIMU, CBSI3AHHBIMH C TEJIaMU BPAILCHUS: [IWJIMHAPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Teda BpamleHus (UMIUHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TTOJTyYEeHHUSI TEJT BPAICHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIoIOKEeHHE Chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalleHUs,
O0OBEMBI U IUIONIA/IA TMOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
reOMETPUYECKUX TEJI C IPUMEHEHUEM (HOopMyT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBA3aHHBIMH C KOMOHMHALIUSIMU TEI
BpaIllCHUsI 1 MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B chepy u
ONMMCAHHBIA OKOJIO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXTY TUIOIIAIIMH TTOBEPXHOCTEH U 00bEMaMu
IMOIO0HBIX TEN;

n300pakaTh u3y4yaemble (UTYphI, BBIIOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJICKaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
YepTeKax U pUCYHKAX;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH OIEpallUK HaJl BEKTOPAMU;

3aJ1aBaTh MIIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
pelaTh reOMeTpUYECKHE 3a/1a4i Ha BBIYMCIICHUE YTIIOB MEXAY IPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUM OT TOYKH JI0 TJIOCKOCTH, B LIETIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PEUICHUU;
CBOOOJTHO OMNEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOTHATh M300paXEHUST MHOTOIPAHHUKOB W TeJl BpaAIlCHUS TMpHU
MapajuIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, IpeoOpazoBaHus o100us;



CTPOUTH CEUEHUS] MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIPA
(mapajienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHHIO ¥ TIPOXOIAIINE YepPEe3 BEPIUHY ), CEUCHUS I1apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUW: METOJl CJIEJIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUCCKHUE YTBEPKICHIS;

MPUMEHATh TeOMETpUuecKkre (aKThl IS PEIICHHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEANoJaraloluuX HECKOJIbKO IIaroB peHIeHUs, €ClIu YCJIOBUS
MPUMEHEHUS 3a]JIaHbl B IBHOM U HESIBHOU dopme;

pemarh 3aJaud Ha JIOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUNU U
HaXO0XKJECHUE TEOMETPUICCKUX BEIIMUNH;

MPUMEHSATh MPOTPAMMHEBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI NP PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSTH NMOJTyYEHHbIC 3HAHUSI Ha TTPAKTUKE: CPAaBHUBATH, aHATU3UPOBATh
U OICHWBATh pPCAIbHBIC CHUTYyallM¥, MPUMCHATh H3yYCHHBIC TIOHSTHS,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOWMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIMpPOBaHHON MPOOJIEMBbI, MOJCIUPOBATh pEaJIbHbIC CUTyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemarhb
MPaKTUYECKUE 3a/layd, CBSI3aHHBIE C HAXOXKICHUEM TE€OMETPUUYCCKUX
BEITNYWH;

UMETh TpPEJCTaBICHUSI 00 OCHOBHBIX JTamax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB  TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 23 1 0 https://lesson.edu.ru/02.3/10
B3anMHOe pacnionoxeHue npsMbIx B
2 P P 6 1 0 https://lesson.edu.ru/02.3/10
MIPOCTPAHCTBE
[TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B
3 b P 8 0 0 https://lesson.edu.ru/02.3/10
MIPOCTPAHCTBE
[lepnieHIUKYISIPHOCTD MPSIMBIX U
4 prici uy p p 25 0 0 https://lesson.edu.ru/02.3/10
IJIOCKOCTEH B MPOCTPAHCTBE
VYTriasl v paccTosiHUA 16 https://lesson.edu.ru/02.3/10
MHororpanHuKu 7 https://lesson.edu.ru/02.3/10
BexTopsl B IpocTpaHcTBE 12 0 0
IloBTOpenue, 0000IIEHHE 1
8 P e 5 2 0
cHCTEeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
MPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl

1 AHanmUTHYECKass TEOMETPHS 15 1 0
IToBTOpenue, 0600IIEHNE U

2 p 5 . 15 1 0 https://lesson.edu.ru/02.3/11
CUCTeMAaTH3aIHsl 3HAHUH

3 O6bEM MHOTOTpaHHHKA 17 1 https://lesson.edu.ru/02.3/11
Tena BpameHus 24 https://lesson.edu.ru/02.3/11
[Tnomanu moBepXHOCTU U 0OBEMBI

5 aa P 9 1 0 https://lesson.edu.ru/02.3/11
KPYTIBIX TEJ

6 JIBYOKCHUS 5 1 0
IToBTOpenue, 0600IIEHNE U

7 P Het 17 2 0
CUCTeMAaTH3aIHsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 102 3 0

I[TPOT'PAMME



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Maremaruka. 'eomerpus, 10 kmacc/ Mep3msik A.I'., Homuporckuii [1.A.,
[TonsikoB B.M..; moxa penakuumeii [Togonsckoro B.E., O0miecTBo ¢ orpaHndeHHON
orBeTcTBeHHOCThIO M3narensckuil eHtp «BEHTAHA-T'PA®»; AkumonepHoe
obmectBo «M3narenscTBO «IIpocBerieHue.

2. Maremaruka. I'eomerpus, 11 xkmace/ Mepsmsak A.I'., Homuposckuit JI.A.,
[Tonskor B.M.; mox penakuueit [lononsckoro B.E., OG1iecTBo ¢ orpaHM4YeHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-I'PA®y»; AkunonepHoe
obmectBo «M3naTenscTBO «IIpocBemieHue.

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

1. ®enepanbHass  00pa3oBaTelibHAas MIporpaMma OCHOBHOIO  OOHIEro
oOpa3oBaHus 10 yueOHOMY npeameTy «MaTeMaTukay.
2. Marematuka: anrebpa U Hayana MaTeMAaTHYECKOIO aHajIN3a, FEOMETpUs.

I'eometpusi:10—11-e knaccel: 0a30BbIl U YITyOJIEHHBIM YPOBHHU: METOIUYECKUE
pekomenaamuu k yueonuky JI. C. Atanacsna, B. ®@. byry3osa, C. b. Kagomiesa
u ap. — Mocksa: IIpocsemenue, 2023 — 38 c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bubmoreka IIOK



