AHHOTAIIUSA K PABOYEN ITIPOTPAMME

HaszBanue yuebHOTO npenmMera

I'eomerpus, 10-11 knace, yriyOaeHHbIH
YpPOBEHb

HopMmartusHas 6a3a

» MenepanbHOro 3akoHa oT 29.12.2012 Ne 273-
®3 «O6 obpazoBannu B Poccuiickoi
Denepauuny;

* mpuka3za Munnpocseuienus Poccun ot
22.03.2021 Ne 115 «OG6 yTBep»)aeHuu
[Topsinka opraHu3ani U OCYLIECTBICHUS
00pa30BaTeNbHOM IeATETPHOCTH 10 OCHOBHBIM
00111€00pa30BaTEILHBIM MTPOTPAMMaM —
o0pa3oBaTeNbHBIM MPOTPaMMaM Ha4alIbHOTO
00111er0, OCHOBHOTO OOIIIETO U CPETHETO
o011ero 00pa3oBaHUs»;

* mpuka3za Munnpocseuienus Poccun ot
18.05.2023 Ne 371 «OG6 yTBep)AeHUU
dbenepanbHON 00pa30BaTEIIBHON MPOTPAMMBI
cpenHero odmiero oopazoBaHus» (nanee —
@®OIT CO0);

* yctaa MBOY «COIII Ne 60 um. repoes
Kypckoii OuTBbI»;

* [Iporpamma Bocniutanust MbOY «Cpennsis
obmeobpazoBatenbHas mKoyia Ne60) nmMeHu
repoeB Kypckoii OuTBbD»

* OJIOkKEeHHs 0 hopMax, MEPUOAUUHOCTH,
HOPSI/IKE TEKYIIEro KOHTPOJIS yCIIEBaeMOCTH U
IPOMEXKYTOUHOI aTTecTaluy 00y4aronuxcs B
MBOY «COLI Ne 60 um. repoeB Kypckoit
OHUTBLIY;

e

Llenbro peanuszanuu OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbl CPETHETO
o0riero o6pazoBaHus 10 y4eOHOMY IIPEIMETY
«I"eoMeTpus» ABISETCS YCBOCHUE COAECPHKAHUS
yuebHoro npenmerta «I eomeTpus» u
JOCTHKEHUE 00YUarOIIMMHCS PE3YJIbTaTOB
W3YYCHHUS B COOTBETCTBUU C TPEOOBAHUSAMU,
ycTaHOBJIEHHbIMU DeniepanbHbIM
roCy/IapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapPTOM CPEIHETO O0IIero 00pa3oBaHus U
OCHOBHOM 00pa3oBaTeIbHOM MporpaMMon
cpemHero odmiero oopa3oBaHus
00pa3oBaTeNbHONM OpraHU3aIIH.

3amaun

- pacuIMpeHue MpeACTaBIeHUs O TEOMETPUU
KaK 4YaCTH MUPOBOM KYJIBTYpHI U
dbopMupOBaHUE OCO3HAHUS B3aUMOCBSA3H
TEOMETPUH C OKPYKAIOIIUM MUPOM;

- (hopmupoBaHUe NpeACTaBIECHUS O
IPOCTPAHCTBEHHBIX (PUTYpax Kak O
BaXHEHMIIINX MaTeMaTUYECKUX MOJECIISX,
MO3BOJIAIOIIMX OIUCHIBATh U U3Yy4aTh pa3HbIe
SBJICHUSI OKPY’KAIOIIET0 MUPa, 3HAHHE




MOHATUMHOTO anmnapara o pa3aeny
«CtepeomeTpusi» ydeOHOTO Kypca T€OMETPUN;
- (hopmupoBaHUE YMEHUS BIaIETh OCHOBHBIMH
MOHATHUSIMH O TIPOCTPAHCTBEHHBIX PUTYpaAX U
UX OCHOBHBIMHU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyIl U yMEHUE UX IPUMEHSTH, YMEHUS
JTIOKa3bIBaTh TEOPEMBI H HAXOUTh
HECTaHJIapTHbBIE CIIOCOOBI pElIeHUs 3a/1a4;

- (hopmupoBaHUEe yMEHUS pacro3HaBaTh Ha
yepTrexax, MOJENSIX U B pealbHOM MUPE
MHOTOTPaHHUKH ¥ TeJla BPaICHHUSI,
KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIH;

- (hopmupoBaHUE MOHUMAHUS BO3MOKHOCTH
AKCHOMAaTHYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TeOpHid, (HOpMUPOBAHHE
MOHUMAaHUS POJIU aKCUOMATUKH TPU
IIPOBEICHUU PACCYXKICHMUI;

- (hopmupoBaHUEe YMEHUS BIAJIETh METOAAMHU
JI0KAa3aTeNbCTB U aITOPUTMOB PELICHHUS,
YMEHHS UX TPUMEHSATb, IPOBOIUTH
JT0Ka3aTeNbHbIE PACCYKICHUS B XO/1€ PEIICHUs
CTEPEOMETPUUYECKUX 3aJ1a4 U 3a]1a4 C
MPAKTUYECKUM cojiepkaHneM, GOpMUPOBaHUE
IPEJCTaBICHUS O HEOOXOAUMOCTH
JT0Ka3aTeNbCTB P 0OOCHOBAaHUU
MaTEeMATHYECKUX YTBEPKICHUHN U POIU
AKCHOMATHKU B IIPOBEACHHUH JI€TYKTUBHBIX
paccyKJIeHHU;

- pa3BUTHE U COBEPILIEHCTBOBAHUE
MHTEIJIEKTYyalIbHBIX ¥ TBOPYECKHUX
CIOCOOHOCTEHN 00yJarOIINXCS,
MO3HABATEIILHON aKTUBHOCTH,
UCCJIEIOBATEILCKUX YMEHUN, KpUTUYHOCTH
MBIILJICHUS, UHTEpECa K U3YUEHHUIO T€OMETPUH;
- opmupoBanue GyHKIIHMOHATBHON
rPAMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHSI paclio3HaBaTh MPOSIBICHUS
TEOMETPHUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealIbHbIX KU3HEHHBIX
CUTYaIlUAX U NIPU U3yUYEHUU IPYTUX YISOHBIX
MPEIMETOB, MPOSIBIIEHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEN, MOCIIUPOBAHUS PEATbHBIX
CUTYalLlUH, UCCIEA0BaHUS TOCTPOCHHBIX
Mo/ieJiel, MHTEPIPETALIMH MOTyYEHHbBIX
pE3yJbTaTOB.

O0beM 4acoB Ha peaTn3aIrio TPOrPaMMBI
0 TofaM OOyJeHHs

Ha uzyuenue reomerpun (yriyOneHHbIN
ypoBeHb) otBoautcst 204 gaca: B 10 kacce —
102 yaca (3 yaca B Henento), B 11 kimacce — 102
yacoB (3 yaca B HEJICIIO).

®opMBbI KOHTPOJISI OCBOCHUS

10 xnacc
- KonrpomnbHsie paboTs! - 8
- [IpakTuyeckue padotsl - 0




11 xnacc
- KonTponsHabie paboThI - 7
- [Ipaktuyeckue padotsl — 0

DJeKTpOHHBIE 00pa30BaTEebHBIC PECYPCHI

https://resh.edu.ru/subject/19
https://uchi.ru/teachers/lk
http://school-collection.edu.ru/
http://edu.ru



https://resh.edu.ru/subject/19/
https://uchi.ru/teachers/lk
http://edu.ru/

MYHUIMITAJIBHOE BIOJUKETHOE OBIIIEOBPA3OBATEJIbHOE YUYPEXXIEHUE
«CPEIHAA OBILIEOBPA30OBATEJIBHA S HIKOJIA Ne60 MMEHU I'EPOEB KYPCKOU

BUTBbI»
[TPUHATA YTBEPXJIEHA
Periennem regarornueckoro COBeTa npukazom MBOY «COIINe 60
MBOY «COIIINe 60 um. repoen uM. repoeB Kypckoii OUTBbDY
Kypckoit OUTBBI» oT 30.08.2023 . Ne 634 On
ITporokous Nel ot 30.08.2023 r.
PABOYA ITPOT'PAMMA

10 TEOMETPHUHU
10-11 xmaccel
(yrimyOJeHHBIH YPOBCHD )

CocTaBUTEND:
3umuna E.A.,
YYUTEIh MaTeMaTUKH

Kypck — 2023



INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o reoMeTpuu Ha ypoBHE CpeIHEro 00111ero oopa3oBaHus pa3paboTaHa Ha OCHOBE:
» ®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazosanuu B Poccuiickoit deneparnmmy;

* mpukaza Munnpocsenienus Poccun o1 22.03.2021 Ne 115 «O6 yrBepxxaenuu [lopsiaka opranu3anuu
U OCYUIECTBJICHHS OOpa30BaTeNbHONW JAEATENbHOCTH TII0 OCHOBHBIM 00I11€00pa3oBaTebHbIM
mporpammam — 00pa3oBaTeIbHBIM ITpOrpaMMaM HadaJIbHOTO OOIIET0, OCHOBHOTO OOIIIETO M CPETHETr0
0011ero 00pa3oBaHUs»;

* npuka3za MwunnpocBemenuss Poccun ot 18.05.2023 Ne 371 «O6 ytBepxkneHun ¢heaepaibHON
o0pa3oBaTeNbHON IPOTpaMMBbI cpeHero obuiero odpasosanus» (nanee — @OIT COO);

* ycraBa MBOY «COIII Ne 60 um. repoeB Kypckoit OUTBBI»;

* Ilporpamma Bocnuranuss MBOY «Cpennsist obmeoOpa3oBarenbHas mkoja Ne6() mMeHH repoes
Kypckoii OuTBbI»

* MOJIOKEHUS O ¢opMax, MNEPHUOAMYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH H
poMeXyTouHoH aTTectanuu odydaronuxcs B MBOY «COII Ne 60 um. repoeB Kypckoit OUTBBI.

I'eomerpust siBsieTcss OAHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHEro oouiero ooOpa3oBaHus,
Tak Kak 00ecreynBaeT BO3MOXHOCTh U3yUEHHUs AUCLUHUILUIMH €CTECTBEHHO-HAYYHOW HAIpPaBIEHHOCTH
U TIPEJAMETOB TYMaHUTAPHOrO IMKIA. [IOCKONBKY JIOTHYECKOe MBIIIeHHE, (OpMHpPYyEeMOe IpH
M3YYeHUH OOY4YaloIMMHUCA MOHSITHUMHBIX OCHOB T'€OMETPHM, IpH JI0Ka3aTelIbCTBE TEOpEM U
IOCTPOCHUU IIETIOYKH JIOTUYECKUX YTBEPXKICHUHA MpPU PEIICHUH T'€OMETPHUYECKUX 33a/ad, YMEHHE
BBIIBUTaTh W OMNPOBEpraTh THMIIOTE3bl HEMOCPEICTBEHHO MCIOIB3YIOTCS NpPHU PEHICHUH 33434y
€CTECTBEHHO-HAYYHOT'0 LIMKJIA, B YaCTHOCTH (PU3MYECKHX 3a/1a4.

Ilenp ocBoeHusi mporpamMmbl ydeOHOTo Kypca «l'eomerpusi» Ha yriayOlE€HHOM ypOBHE —
pa3BUTHE WHIMBHIYaJbHBIX CHOCOOHOCTEH OOYyYalomUXCs NpPHU H3YYEHHH TIEOMETpUH, Kak
COCTABIISIIONIEH TIpeaAMEeTHOM oOmactn «Marematnka W HMHPOPMATHKA» Yepe3 0OecleueHue
BO3MOXXHOCTH TPHOOPETEHUsI M HCHOJb30BaHUS Oosiee TIIyOOKHX TEOMETPUYECKUX 3HAHUU H
NeiCTBUH, crneuu(UUHBIX TeOMETPUM, U HEOOXOAMMBIX [UIS YCIEUIHOTo MNpo¢ecCHOHaTIbHOIO
00pa3oBaHusl, CBA3aHHOTO C HCIIOJIb30BAaHUEM MaTEMaTHKH.

[TpropuTEeTHBIMH 3aJjauaMu Kypca T€OMETPUU Ha YriIyOJIEHHOM ypOBHE, pacCIIMPSIOLIUMU U
YCUJIMBAIOIIUMU KypC 0a30BOT0 YPOBHS, SIBIISIOTCS:

paciupeHue MpeAcTaBIeHUus O T€OMETPUU KaK YaCTH MHPOBOU KYJIbTYphl U (hOpMHUpOBaHUE
OCO3HAHMSI B3aUMOCBSI3U T€OMETPUH C OKPYKAIOLIM MUPOM;

dbopMupoBaHHE TPEACTABIEHUS O TMPOCTPAHCTBEHHBIX (UIypax Kak O BayKHEHIINX
MaTeMaTHYECKUX MOJIENAX, MO3BOJISIONIMX OMHMCHIBATh W M3ydyaTh pasHbIC SBICHHS OKPY’KAIOLIETO
MUpa, 3HaHWE MOHATUWHOTO amnmnapara o pasnaeny «CtepeomMeTpus» ydeOHOTO Kypca T€OMEeTpUu;

¢dopMHpOBaHUE YMEHHS BIaJIeTh OCHOBHBIMU IMOHATHAMH O IPOCTPAHCTBEHHBIX (PUTYPAX U X
OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, (pOopMya U yMEHHE UX MPUMEHSITb, YMEHHsS JOKa3bIBaTh
TEOpPEMbI U HaXOJIUTh HECTaHIapPTHBIE CIIOCOOBI PEIICHHUS 3a/ay;

dbopMupoBaHHE YMEHHs pAClIO3HABaTh Ha 4YepTekax, MOJENSIX M B pealbHOM MHUpPE
MHOTOTPAaHHHKH U TeJla BPaIEHUs, KOHCTPYHPOBATh T€OMETPUUYECKHE MOJICIIH;

dbopMupoBaHNE TOHUMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOI'0 MOCTPOCHUS MaTEMaTHUYECKUX
TEOpHii, GOpMUPOBAHKE TOHUMAHHUS POJIM AKCUOMATHKH TPH MTPOBEIACHUN PaCcCyKICHHIH;

dbopMupoBaHUE YMEHHUS BlaJleTh METOAAMH JOKA3aTENbCTB U alTOPUTMOB PELICHUS, YMEHUS
UX IPUMEHSTb, IPOBOAMTH JI0KA3aTeNbHBIC PACCYKICHHS B X0JI€ PEILICHHS CTEPEOMETPUYECKHX 3a/1a4
U 3a7a4 C MPaKTUYECKUM CoJAep)KaHHeM, (OpPMHUpPOBAHUE IMPEACTaBICHUS O HEOOXOIUMOCTH
JIOKa3aTelIbCTB IMPH OOOCHOBAaHUM MAaTeMaTHMYECKUX YTBEP)KACHHM M pOJM aKCHOMATUKH B
MIPOBEJICHUH JIEYKTUBHBIX PACCYXKIACHHIA;

pa3BUTHE M COBEPIICHCTBOBAHHUE MHTEIUICKTYAIbHBIX M TBOPUYECKUX CHOCOOHOCTEH
oOydaromuxcsi, TI03HAaBaTE€JIbHOW aKTHUBHOCTH, HCCJIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBILJICHHS], UHTepeCca K N3YYEHUIO T€OMETPUH;

dbopMupoBaHre (PYHKIMOHAIBHONH TIPaMOTHOCTH, pEJIEBAHTHOW TE€OMETPUU: YMEHHS
pacro3HaBaTh MPOSBICHUS T'€OMETPUYECKUX MOHATHHA, OObEKTOB U 3aKOHOMEPHOCTEH B pealbHbIX



YKU3HEHHBIX CUTYallUSX U MPH U3yUYEHUU JPYTUX YU4EOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, MOAETUPOBAHUS PEATbHBIX CHUTyallUd, UCCIEIOBAHUS IMOCTPOCHHBIX MOJIENEH,
MHTEPIIPETAIMH [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU cOZIepKaTeNIbHBIMU JTUHUSAMU y4ueOHOro Kypca «['eomerpusi» B 10-11 xmaccax
apnstoTes: «IIpsiMble M TIJIOCKOCTH B MPOCTPaHCTBE», «MHOrorpaHHUKN», «Tena BpalieHHs»,
«BekTopbI 1 KOOPIUHATHI B IPOCTPAHCTBEY, «/BIKEHUS B TPOCTPAHCTBEY.

ChopmynupoBanHoe Bo DPI'OC COO TtpeboBanme «yMeTh OIEPUPOBATH MOHATHUIMU,
pelieBaHTHBIMH T€OMETPUH Ha yriyOnéHHoM ypoBHe oOyueHus B 10-11 kimaccax, OTHOCHUTCS KO BCeM
CoJIepKaTeNIbHBIM JIMHUSAM Y4eOHOTo Kypca, a GOpMUPOBAaHUE JIOTUYECKUX YMEHHUH pacrpeaensercs
HE TOJIBKO MO COJEpKaTeNbHBIM JIMHUSAM, HO U MO rojaMm obOydenusi. Conepxanue oOpa3oBaHus,
COOTBETCTBYIOIIICE TPEIMETHBIM pe3ysibTaraM ocBoeHus DenepasibHONW paboyelt TPOrpamMMmbl,
pacrpenen€HHBIM 110 roJjaM 00y4YeHHUs, CTPYKTYPHUPOBAHO TAaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHLMIIAAIBHBIM ~ BOMpocaM oOydaromuecs oOpamlaiuch HEOJHOKPATHO. OTO  TO3BOJSET
OpPTaHW30BaTh OBJIAJICHUE TEOMETPUUYCCKUMHU TOHATHUSIMHU ¥ HaBBIKAMH IMOCIEAOBATEIbHO U
MOCTyNaTeNbHO, C COOJII0/IEHUEM IIPUHIIUIIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOUATh B OOIIYIO
CHCTEMY T'€OMETPHUYECKHUX TIPEACTaBICHUN O0ydJalomuxcs, pacmupsist u yrayouss e€, obOpasys
MIPOYHBIE MHOKECTBEHHBIE CBS3H.

[lepexona K U3y4EeHHIO TEOMETPHH HA YIIyOIEHHOM YPOBHE MO3BOJISIET:

co3iarb ycioBus s AuddepeHunanuu  o0ydeHHUs, IOCTPOCHUS WHIUBUIYaJTbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, 00ECHeUnTh YIiIyOJIEHHOE M3Y4YeHHE T€OMETPHUM KaK COCTaBIISIOIICH
yueOHoro npeamera «MareMaTukay;

HOJATOTOBUTH OOYYaIOMIMXCS K TNPOJODKEHUIO M3YYEHHUS MaTeMaTHKU € y4€TOM BBIOOpa
Oynymeit mpodeccun, obecreynBas MPEEMCTBEHHOCTh MEXAY OOMMM W MpodhecCHOHATHHBIM
o0Opa3oBaHHEM.

Ha usyuenne reometpuu (yriy0saeHHbIH ypoBeHb) oTBoauTcs 204 yaca: B 10 kimacce — 102 yaca
(3 yaca B Henmento), B 11 kiacce — 102 yacoB (3 yaca B He/eIi0).

[TocnenoBaTenbHOCT, M3YYEHHMs] TEM B Mpefesiax OJHOrO0 rojaa OOydeHHs MOXET ObITh
U3MEHEHAa I0 YCMOTPEHHUIO YYWUTENs TpU MOArOTOBKE paboyeil MporpaMMbl M TMOYPOYHOTO
IUTAHUPOBAHUSL.



COJAEP)KAHUE OBYYEHUA
10 KJTACC

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE MOHATHS CTepeOMEeTpuH. Touka, mpsiMasi, IIIOCKOCTh, IpocTpaHcTBO. IlonsTHe 00
AKCHOMAaTHYECKOM IOCTPOECHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMHOEe pacronokeHue NpsMbIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECS, MapajuleibHbIE U
CKpemmBamomuecs npsamele. [IpusHaku ckpemuBaronmxcs HNpsMbIX. llapamienbHOCT HPSAMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE: MApaJJIENIbHbIE IPSIMBIE B IPOCTPAHCTBE, NAPaLIEIbHOCTh TPEX NMPSAMBIX,
NapaJUIeIbHOCTh NPSIMOM M IUIOCKOCTH. IlapamienpHoe W LEHTpalbHOE NPOEKTUPOBAHUE,
u3o0paxkenue puryp. OCHOBHBIE CBOMCTBA MapalIeIbHOTO MpoeKTUpoBanus. M3o0paxkenue puryp B
[apaJUIEIbHOM MHPOEKIMH. YTJBl C COHAIpPAaBICHHBIMA CTOPOHAMH, YIOJd MEXAY INpPSAMBIMU B
npocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEN: NapauieibHble MIOCKOCTH, CBOWCTBA MapaslleIbHBIX
miockocter. [Ipocrelinme mpocTpaHCTBEHHBIE (DUTYpPBI HA TIOCKOCTH: TETPAdJp, MapalyIeIeuIIeI,
MTOCTPOEHUE CEUEHHUI.

[lepneHIUKYIAPHOCTh NPAMOM U IJIOCKOCTH: NMEPIEHIUKYISIPHBIE NPSAMBIC B IPOCTPAHCTBE,
IpsIMBbIE NTApaAJUIEIbHbIE U NEPIEHANKYIISPHBIE K INIOCKOCTH, IPU3HAK NEPIEHAUKYISIPHOCTH IPIMOI
1 IJIOCKOCTH, TEOPEMA O MPSAMOU NMEPIEHANKYJIIPHON MIIOCKOCTH. OPTOrOHAJIIBHOE IPOEKTHPOBAHHUE.
[leprieHaUKYIISIp ¥ HAKJIOHHBIE: PACCTOSAHME OT TOYKM N0 IJIOCKOCTH, PACCTOSIHHUE OT IPSIMOM 10
IUIOCKOCTH, MpoeKuus (GUrypbl Ha IUIOCKOCTb. [lepneHauKynIapHOCTh MIIOCKOCTEH: IpU3HAK
NEPIEHAUKYIISIPHOCTU ABYX IIIOCKOCTER. Teopema o TpéX nepreHuKyispax.

VYriael B IPOCTPAHCTBE: YroJl MEXAY NPSMOW M IIIOCKOCTBIO, TBYTPAaHHBIN YTroJI, JTMHEHWHBINA
yroa ABYrpaHHOro yria. TpéXrpaHHblii M MHOrorpaHsble yriel. CBOMCTBa IJIOCKMX YIJIOB
MHOroOrpaHsoro yria. CBOWCTBAa IUIOCKHX W JBYTPaHHBIX YTIJIOB TPEXTPaHHOro yria. TeopeMsbl
KOCHHYCOB U CHHYCOB JUJIsl TPEXTPAHHOIO YIJIA.

MHororpaHHMKHu

Buasl MHOTOrpaHHUKOB, pa3BEPTKA MHOrOrpaHHuKa. [Ipusma: n-yroiabHas npusma, npsamas u
HaKJIOHHAs MPU3Mbl, OOKOBas U IOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, npsiMOYyroabHbIHN
napajuleJienunes] U ero cBoicrBa. Kparuailiiyne myTM Ha MOBEPXHOCTM MHOrOrpaHHuKa. Teopema
Oiinepa. [IpoctpanctBennas teopema [ludaropa. [lupamuaa: n-yronpHas nmupamuza, MpaBUJIbHAS U
yceuéHHas nupamubl. CBoiicTBa pédep M OOKOBBIX IpaHel mpaBWIIbHOW mupamusl. [IpaBuibHBIE
MHOT'OTPaHHMKU: IIPaBUIIbHAS IIPU3MA U IPABWIIbHAS TUPAMHK/IA, IPAaBUJIbHAS TPEYTOJIbHAS TUPaMUa
U TIPaBWJILHBIN TeTpasap, kyO. [IpeacraBieHne o mpaBMIIbHBIX MHOTOTPAHHUKAX: OKTAdIP, 10IEKadIP
1 MKOCadIp.

Brruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, aumaroHanu, yriel. Ilimomanbs OGoxoBoit
MMOBEPXHOCTH M TIOJIHON MOBEPXHOCTH MPSIMOU MPU3MBI, TUIOMIAh OCHOBAaHUM, TeopemMa 0 OOKOBOM
NOBEPXHOCTU TpsAMoW Tpu3Mbl. [lnomans OGOKOBOWM MOBEPXHOCTH M IMOBEPXHOCTH MPABUIBHOM
IUPAMHUJIBI, TEOPEMA O IUIOIIAIN YCEYEHHON TUPAMUIBL.

CuMMeTpusi B HIPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUU IPAaBUIBHBIX MHOIOI'DAaHHUKOB.
CuMMeTpHs B TPaBUJIBHOM MHOTOIPaHHUKE: CHMMETPHS MapaJUIeICIUIIEa, CAMMETPUS IIPAaBUIIbHBIX
IPU3M, CHMMETPHS PABUILHONW MUPAMMIBI.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

IToHATHSA: BEKTOpP B IIPOCTPAHCTBE, HYJIEBOW BEKTOp, AJMHA HEHYJEBOTO BEKTOpA, BEKTOPBI
KOJUIMHEApHBIC, COHAIIPABJICHHBIEC U TPOTUBOIIOIOKHO HAIIPABIECHHBIE BEKTOPBL. PaBEHCTBO BEKTOPOB.
JleiicTBYS C BEKTOpPAMHU: CJI0KEHUE U BBIYMTAHNE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKEHHE
BEKTOpa Ha unciio. CBOMCTBA CIOKEHUS BEKTOPOB. CBOMCTBAa YMHOKEHUA BeKTOpa Ha unciio. [lonstue
KOMILIAHApHbIE BEKTOpBI. lIpu3HaKk KOMIUTaHApHOCTH TPEX BeKTOpoB. [IpaBwiio napamnenenunexa.
Teopema 0 pa3nokeHUH BEKTOpa IO TPEM HEKOMILIAaHApHBIM BekTopaMm. IIpsmoyronbHas cucrema
KoopAuHaT B mpocTpaHcTBe. KoopauHatel BekTopa. CBA3b MEXAYy KOOpIMHATaMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOI MEXAY BeKTOopaMu. CKalApHOE IPOU3BEACHHUE BEKTOPOB.



11 KJIACC

Tena Bpanenus

[ToHsATHS: UMIMHIPUYECKAas TOBEPXHOCTh, KOHWUYECKAas IOBEPXHOCTh, Cdepudeckas
MOBEPXHOCTh, 00pa3ymoline noBepxHocTeil. Tena BpalleHus: HUWIMHIP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. BzaumHoe pacnonoxkeHue cepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N3o0paxenue Ten BpalleHUs Ha miiockocTu. Pa3BéprTka nmnuHapa u konyca. Cummerpus chepsl u
mapa.

O6béM. OcHOBHBIE CBOWcTBa 00BEMOB Tenl. Teopema 00 00bEME MNPSAMOYTOIBHOTO
napajuieNienumnena u cieAcTBus u3 He€. OObEM MPSAMOIi U HAKJIOHHOM MPU3MBI, IUIUHAPA, TUPAMUJIBI
u KoHyca. O0BEM I11apa U HIapoOBOTO CErMEHTA.

KoMOuHanmu Ten BpaiieHus 1 MHOTOrpaHHUKOB. [Ipr3Ma, BnucaHHas B IMJIMHIP, ONIFCAHHAS
oxoio nunuHApa. [lepeceuenue chepsl u mapa c miockoctbio. Kacanue mapa u chepbl II0CKOCTBIO.
[ToHsiTHE MHOTOTPAaHHUKA, OTIMCAHHOTO OKOJIO chepsl, chephl, BMIUCAHHOW B MHOTOTPAaHHUK UJIH TEJIO
BpAaIlCHUS.

[Tnomans MOBEPXHOCTHM LWJIMHApPA, KOHyca, Iuiomanb cdepbl U e€ yacreid. [lomoOue B
npoctpancTBe. OTHOIIEHHE 00BEMOB, TUTONIAACH TOBEpXHOCTEH MoA00HBIX Guryp. [IpeoOpazoBanue
nogo0usi, romoreTus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJIB30BAHHUEM CTEPEOMETPHUUECKUX
METO/IOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJ BPAILICHUS: CEUCHUS IIMINHIpa (MapajuiesIbHO U
NEPIEHIUKYISIPHO OCH), CEUeHHUs KOoHyca (MapajulesibHble OCHOBAaHUIO W MPOXOJAIIME uepe3
BEpILMHY), CEUYEHUs IIapa, METOJbl INOCTPOCHMSI CEYEHMI: METOJ CJIEJ0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJT IEPEHOCA CEKYIEN MIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MIPOCTPAHCTBE

Bektopel B mpoctpanctBe. Onepanuu Haja BEKTOpaMu. BEKTOpHOE YMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOpHOTO YyMHOXeHHUs. [IpsMoyronbHasi cucTteMa KOOPJIAMHAT B MPOCTPAHCTBE.
Koopaunatel BekTopa. Paszmokenue BekTtopa mo Oasucy. KoopanHaTHO-BEKTOPHBIM METOJ MpHU
pELIEHNH TEOMETPUUYECKUX 3a/1a4.

JBUKeHNsI B MIPOCTPAHCTBE

JBmwxeHus npoctpancTBa. OToOpaxenus. J[Buxenus u paBeHcTBO Guryp. O6mue cBOHCTBa
JIBWKEHUU. Buapl NBUKEHMI: TNapauiesbHbI MEPEHOC, IEHTpPaIbHAs CUMMETpHS, 3€pKajibHas
CUMMETpHUs, TOBOPOT BOKPYT MpsiMmoii. [IpeobpazoBanus nogodus. [Ipsamas u chepa Ditnepa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 AJITEBPE U
HAYAJAM MATEMATHYECKOI'O AHAJIM3A HA YPOBHE CPEJHEI'O OBILHEI'O
OBPA3OBAHMUS (YIJIYBJIEHHBIA YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knancKkoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTH IPAXKAAHCKON MO3UIIMH 00YYaIOIIEerocsi Kak akTUBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCHIICKOTO OOIIecTBa, MPEICTABICHUE O MATEeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBJICHUN, MPOIEAYp TPakIaHCKOTO 001ecTBa (BRIOOPHI, ONMPOCHl B APYroe),
YMEHHE B3aMMOJCHCTBOBATh C COLMATbHBIMA HHCTUTYTAMH B COOTBETCTBUU C UX (YHKIUSIMHU U
Ha3HaYCHHEM;

2) IaTPHOTHYECKOE BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTh POCCHICKON TPaXTAHCKOH HACHTUYHOCTH, YBOKCHHS K MPOIUIOMY H
HACTOALLIEMY POCCUKWCKOM MAaTE€MAaTHUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHXKEHUSAM POCCUUCKUX
MaTeMaTUKOB U POCCHUICKON MaTEMAaTHYECKOM IIKOJIbI, UCIOJIb30BAHUE ATUX JOCTHXKEHUN B IPYTHUX
HayKaX, TEXHOJIOTHSX, chepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:



OCO3HaHHE AYXOBHBIX LIEHHOCTEW POCCUHCKOro Hapojaa, chOpMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, STUYECKOT0 MTOBE/ICHUS, CBI3aHHOTO C MPAKTUISCKUM MPUMEHEHUEM TOCTIKEHUIN HAyKU U
JESTENIbHOCTHIO YUYEHOT0, 0CO3HAHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYIyIIEero;

4) 3cTeTHYeCKOEe BOCITUTAHHE:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIIOUas 3CTETUKY MAaT€MaTHYECKHX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3a/lad, pEUICHUH, pacCyXIEeHWUH, BOCHPHHUMYHUBOCTH K MATEMATHUYECKUM AacCIeKTam
Pa3IUYHBIX BUJIOB HCKYCCTBA;

5) pu3uueckoe BocMUTaAHHE:

c(OpMUPOBAHHOCTh YMEHUSI IPUMEHATh MaTeMaTHYeCKUe 3HaHUS B MHTEpecax 3J0pOBOTO U
6e3omacHoro obpasa *KH3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (3I0pPOBOEC MHUTAHUE,
cOQTaHCHPOBAHHBIN PEXXHUM 3aHITHH M OTIbIXA, PEryispHas (Gu3udecKas aKTUBHOCTH), (PU3HUECKOE
COBEPIIICHCTBOBAHUE TIPH 3AHITHIX CIIOPTUBHO-037I0POBUTEIHLHON ESTEIBHOCTHIO;

6) Tpy10BO€ BOCIIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HaHHWE ILIEHHOCTHU TPYAOTIOOWs, MHTEpeC K pa3ludHbIM cdepam
npoecCuoHaNbHOM N1eATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW W e€ NPUIIOKEHUSMHU, YMEHHE
COBepIIIaTh OCO3HAHHBIN BBIOOP Oymymieit mpodeccuu u peaan30oBbIBATH COOCTBEHHBIC KU3HCHHBIE
MJIaHbl, TOTOBHOCTh M CHOCOOHOCTh K MaTe€MaTHYeCKOMY OOpa30BaHHMIO M CamMOOOpa30BaHUIO Ha
MPOTSKEHUH BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUM MPAKTHUYECKUX 33134
MaTeMaTU4eCKOil HalpaBJIeHHOCTH;

7) 3K0JIOTHYECKO€E BOCTINTAHUE:

c(OPMUPOBAHHOCTh ~ JKOJOTMYECKOW  KyJNbTYypbl, TIOHUMaHHE BIHUSHUSA  COLIMAIBHO-
HKOHOMHUYECKHUX MPOLIECCOB Ha COCTOSIHUE MTPUPOTHON U COLMATIBHON CpeJibl, OCO3HAHUE INI00aTBHOTO
XapakTepa SKOJOTMYeCKHX MpoOiieM, OpHEHTalus Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HaHWM s
pelIeHus 3a/1a4 B 00JaCTH OKPYIKAIOIIEH cpeibl, IIIAaHNPOBAHUE MMOCTYITKOB U OIEHKH UX BO3MOXKHBIX
MOCJIEACTBUM JJISI OKPYIKAIOIIEN CPEIBI;

8) HeHHOCTH HAYYHOT'O MO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOLIECTBEHHOW MPAKTHUKH, MOHHMMAHHE MAaTEMAaTUYECKOH HAyKH Kak C(epbl UelIOBEUECKOM
NEeSTENIbHOCTH, ATAMoOB €€ Pa3BUTUS M 3HAUUMOCTH JUIS Pa3BUTHUS [IUBWIM3ALMH, OBJIAJCHUE S3BIKOM
MaTEeMATHKd ¥ MaTeMaTH4YeCKOW KyJIbTYpOW KaK CpEACTBOM TO3HAHUS MHpPA, TOTOBHOCTH
OCYIIECTBIISITH MPOEKTHYIO M UCCIIE0BATENbCKYIO I€ATEIbHOCTh UHANBUAYAIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIEC YHHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jiornueckue 1eMCTBUA:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHBIE IPU3HAKN MaTeMaTHYECKUX 00BEKTOB, MOHITHIA,
OTHOLICHUA MEXIYy TMOHATHAMH, (OPMYIHMPOBATH ONpEACTCHHUS TOHATHHA, YCTaHABIUBATh
CYILIECTBEHHBIH TMPU3HAK KJacCU(PUKAIUU, OCHOBAHUS JUIsi OOOOLICHHS U CpPaBHEHMsS, KPUTEPUU
MIPOBOJIUMOIO aHAJIN3A;

BOCIPUHUMATH, (OPMYJIUPOBATH W TNPEOOpPA3OBBIBATH CYKIEHUS: YTBEpAUTENbHbIE W
OTpUIATCIIbHBIC, CINHUYHBIC, YHACTHBIC 1 O6H_II/IG, YCJIOBHBIC;

BBISIBJISITH MaTeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOpEUYUs B (akTax,
JTAHHBIX, HAOIOICHHUSIX M YTBEP)KICHHSIX, IpeiaraTb KpUTEPUH JUISI BHISIBICHUS 3aKOHOMEPHOCTEH 1
MPOTUBOPEUUI;

ACJIaTb BBIBOAbI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTHUBHBIX W HWHAYKTUBHBIX
YMO3aKJIIOYeHUH, YMO3AKIIOUCHUH IO aHAJIOTHH;

MNpOBOAUTL CaAMOCTOATCIIBHO JOKAa3aTC/IbCTBA MATCMATHYCCKUX YTBep)KI[CHI/Iﬁ (HpﬂMBIe u oT
IIPOTUBHOTO0), BBICTPaNBaTh apryMEHTAIIMIO, IPUBOIUTE MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATh
CO6CTB€HHBI€ CYKIACHUA U BBIBOJBI,

BBIOMPATh CIOCO0 pelieHrs y4eOHOM 3a1aun (CpaBHMBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BBIOMpATh HanOOJIee MOIXOAAIINHI ¢ YYETOM CaMOCTOSITEIBHO BBIZCICHHBIX KPUTEPHEB).



Ba3oBrble ucciaenoBarehLCcKue AeiicTBHA:

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUS, (OPMYIUPOBATH
BOMNPOCH, (UKCUPYIOIIME NPOTUBOpEUHe, MpoOsieMy, YCTaHAaBIMBATh HCKOMOE M JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOAUTH  CAMOCTOSITENIbHO  CIUIAHMPOBAHHBIA ~ OKCIIEPUMEHT,  HUCCIEIOBAaHHE  TIO
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro oOOBEeKTa, SBJICHUS, IPOLECCa, BBIABICHHUIO
3aBHCUMOCTEH MeX Ay 00beKTaMu, SIBICHUSIMHU, TPOLIECCAMU;

CaMOCTOSITENIbHO (HOPMYyTUpPOBaTh OOOOIICHHS W BBIBOJABI 1O pe3yJibTaTaM MPOBEAEHHOTO
HaAOJIIO/IEHUs, UCCIIEOBaHMs, OLIEHWBATH JIOCTOBEPHOCTH IMOJYYEHHBIX pPE3YJbTaTOB, BBIBOJAOB M
000011IEeHHI;

MIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATh IMPEANONOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmueii:

BBISBJIATH JAePUIMTHI MHPOPMAINH, NaHHBIX, HEOOXOAMMBIX i OTBETa HAa BOMPOC U IS
pelIeHus 3a/1a4H;

BEIOMpaTh  MHPOpPMAIIMIO W3  UCTOYHUKOB  PasNUYHBIX  THUIIOB,  aHAJIU3UPOBAThH,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HH(GOPMAIUIO PA3IMUHBIX BUAOB U (HOPM IPE/ICTABICHHUS,

CTPYKTYypUpPOBaTh HH(POPMAIINIO, MPEACTABIATh € B Pa3IMYHBIX (HOpMax, WILTIOCTPUPOBATH
rpauvecKu;

OILICHUBATh HAAEKHOCTh HH(POPMAIIHH 110 CAMOCTOATEIHHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.

KomMMmyHnKaTUBHBbIE YHHUBeEpPCaJbHbIE y4eOHbIe eiicTBUS

Oo0menue:

BOCIPUHUMATh U (OpPMyIHpOBaTh CYXKACHHUS B COOTBETCTBHHM C YCJIOBHMSIMH M IEJSMU
oOmIeHwMsl, ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHUCHbMEHHBIX TEKCTAX,
JTaBaTh MOSCHEHUS MO X0y PEIIeHUs 3a/Jaul, KOMMEHTHUPOBATh MOJyUYEHHBIA Pe3yIbTaT;

B XO0Jl¢ OOCYXIEeHMs 33aJaBaTh BOIPOCHI IO CYLIECTBY OOCYKIaeMOil TeMbl, MpPOOIEMBI,
pemraeMoil 3ajaud, BBICKA3bIBaTh WUJEH, HAIEJICHHbIE Ha IOUCK PEIIEHHUs, COMOCTaBISTh CBOU
CYXKICHHS C CYXICHHUSIMH APYTUX YYaCTHUKOB JaMaIora, OOHApY>KWBaTh pa3IMYMe€ U CXOJICTBO
MO3UIHI, B KOPPEKTHOU hopMe hOopMyIIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YibTaThl pEIICHUs 3a/Jaud, SKCIEPUMEHTa, HCCIEN0BaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (hOpMAT BHICTYIUIEHHUS C Y4ETOM 3aJlad MPE3EeHTAlUM U OCOOEHHOCTEH
ayJIUTOPUH.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbI€ 1eCTBUSA

Camoopranmu3anus:

COCTaBJIATh IUJIaH, AJITOPUTM pEUIeHHs 3aJadyd, BbIOMpaTh CIOCOO pelIeHHs C Yy4ETOM
UMEIOIIMXCA PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBAThH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJJIEKT:

BJIa/IETh HABBIKAMU TO3HABATEIbHOU pedIeKCHU KaKk OCO3HAHMSI COBEPIIAEMBIX NEHCTBUHN U
MBICJIUTENBHBIX IPOLECCOB, UX PE3yJbTAaTOB, BIAJAETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3yJsibTaTa pelieHHsi MaTeMaTH4eCKON 3a/1auH;

MpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NpPH PpELICHUWU 3a/1add, BHOCUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJIEHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM, OOBSICHATH IPUUUHBI JOCTHKESHUS UITN
HEJOCTH)KCHHS PE3yJbTaTOB JIEATEIHHOCTH, HAXOAWTHh OIIUOKY, /1aBaTh OIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMmecTHasI 1eSITEIbHOCTD:

MOHUMATh M HCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM M HMHAWBHUIYabHOM paboThl mpu
penieHnn y4eOHbIX 3a7a4, MPUHUMATh IeJIb COBMECTHOU ACSITEbHOCTH, IIIAHUPOBATH OPTraHU3aIUIO
COBMECTHOM paboThl, pacipeeNaTh BUAbl paboT, J0roBapuBaThCs, 00CYKIaTh MPOLIECC U PE3YJIbTAT
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JIO/IEH;



y4acTBOBaTh B TPYNMOBBIX (opmax paboThl (0OCYXKIAeHUS, OOMEH MHEHUN, «MO3TOBBIC
IITYPMBD» U UHBIE), BBINOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JACUCTBUS C APYTUMHU
YJIeHAaMH KOMaHJIbl, OIICHWBaTh KayeCTBO CBOETO BKJana B OOMIMH TMPOIYKT MO KPHUTEPHSIM,
c(hOpMYJIUPOBAHHBIM YYACTHHKAMU B3aWMO/ICHCTBUS.

INPEAMETHBIE PE3YJIbTATbBI

K konmy 10 ki1acca oOyyaromuiicss HAy4uTCs:

CBOOO/IHO ONEPUPOBATH OCHOBHBIMHU MOHATHSAMHU CTEPEOMETPUH NPU PEUICHUH 337134 U
NPOBEICHUN MaTEMAaTUYECKUX PaCcCyKIICHHIHA;

HNPUMEHATh AKCHOMBI CTEPEOMETPHH U CIECACTBUS U3 HUX NPH PEIICHUN T€OMETPHUYECKUX
3aj1a4;

KJIacCH(PHUIMPOBATH B3aMMHOE PACIOJIOKEHUE HPSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B MIPOCTPAHCTBE;

CBOOO/IHO OIEPUPOBATH MOHATHSMH, CBSI3aHHBIMH C yIJIaMH B IIPOCTPAHCTBE: MEXKIY
NOPSMBIMU B IPOCTPAHCTBE, MEXK/TY MPSIMOM U MJIOCKOCTHIO;

CBOOO/IHO OTIEpPUPOBATh MOHATHSAMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMHU;

CBOOOJHO pAacloO3HaBaTh OCHOBHBIC BHUABI MHOTOIPAaHHUKOB (MpH3Ma, MHpaMHja,
MPSIMOYTOJIBHBIN MapajuieenuIe, Kyo);

KJIaccu(UIIUpOBaTh MHOTOI'PAaHHHUKH, BEIOMPAs OCHOBaHMS IS KIacCU(UKAIIH;
CBOOOZHO OIEpUPOBATh MOHATHSIMH, CBSI3aHHBIMH C CEYEHHEM MHOTOI'PaHHUKOB
IUIOCKOCTBIO;

BBITIOJIHATH MApaJUIeTIbHOE, IEHTPAJIbHOE M OPTOTOHAIFHOE MPOEKTUPOBaHHE (UTYp Ha
IUIOCKOCTD, BBITOJHSTH U300paXkeHHst (PUTyp Ha MIIOCKOCTH;

CTPOUTH CEUCHHS MHOTOTPAHHHMKOB PAa3JMYHBIMH METOJAMH, BBHIIOJHSITH (BBIHOCHBIE)
TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (PUTYD: BUJI CBEpXY, COOKY, CHU3Y;
BBIYHMCIIATh  IUIONIAJM  TOBEPXHOCTEH  MHOTOTPAHHHKOB  (TMpH3Ma, NHpaMuia),
TreOMETPUYECKUX TEJI C IPUMEHEHUEM (popmyIr;

CBOOO/IHO ONEPHPOBATH NOHATHUSAMHI: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh
CUMMETpPHH, IICHTP, OCh U INIOCKOCTh CUMMETPHUH (DUTYPBI;

CBOOO/IHO ONEpHUPOBATh HMOHATHUSAMH, COOTBETCTBYIONIMMHU BEKTOpaM W KOOPAWHATaM B
IPOCTPAHCTBE;

BBITIOJHATH JICHCTBUS HA/l BEKTOPAMH;

pemaTh 3agayd Ha JI0Ka3aTeJbCTBO MAaTEMaTHMYECKHUX OTHOIICHWH U HaXOXKICHHE
T€OMETPUYECKUX BEITMYHH, IPUMEHSS N3BECTHBIC METOBI IIPH PEIICHHH MaTeMaTHYECKUX
3a]1a4 OBBIIIEHHOTO M BHICOKOTO YPOBHS CIOXKHOCTH;

NPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEICTBA W 3JIEKTPOHHO-KOMMYHHKAIMOHHBIC
CHCTEMBI IIPY PELICHUU CTEPEOMETPHUECKUX 3a/1a4;

U3BJIEKaTh, IPEOOPA30BHIBATh U HHTEPIPETHPOBATh MH(OPMALINIO O MMPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

NPUMEHATH MTOJyYCHHBIC 3HAHUS HA MPAKTHKE: CPABHUBATh U aHAIN3UPOBATH pealibHbBIC
CUTYAIlMH, TPUMEHATH U3YUYCHHBIE TIOHATH B IPOLIECCE MOUCKA PEIICHUS] MaTEMAaTHYECKH
copMyIHpOBaHHOH MpPOOIEMBI, MOJIEIMPOBATH pEaNbHBIE CUTyallud HAa S3bIKE
Te€OMETPHUH, HCCIIEAOBAaTh IMOCTPOCHHBIE MOJIENU C HCIOJIB30BAHUEM TI'E€OMETPUUYECKUX
HNOHSATHH W TEOopeM, ammapara aiareOpbl, pemarh MPaKTHYeCKUe 3aladd, CBS3AaHHBIC C
HaXOXKJCHUEM I'eOMETPUYECKUX BETMUMH;

MMETh MPEJCTABICHHSI 00 OCHOBHBIX dTarax pa3BUTHA T'€OMETPHH KaK COCTAaBHOH YacTH
¢dyHIamMeHTa pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kinacca oOyyaromuiicss HAy4UTCs:

CBOOOJTHO ONEPUPOBATh MOHSATUSIMH, CBS3aHHBIMH C IHJIUHIPHYECKOW, KOHUYECKOW H
cheprueckoil MOBEPXHOCTIMH, OOBSICHITH CITIOCOOBI TTONyUCHUS;



ONEepUpPOBATh TMOHSATUSAMHU, CBA3aHHBIMU C TEJNaMU BpALICHUS: LUUIMHIPOM, KOHYCOM,
cdepoii u mapowm;

pacro3HaBaTh Teja BpaimieHus (IWIMHAP, KOHYC, cepa U map) U OOBSICHATH CIOCOOBI
IMOJIYUYCHU TCII BpallICHUSA,

KJIaCCU(UIIUPOBATh B3aUMHOE PACIOI0KEHUE CPepbl U MIOCKOCTH;

BBIYUCIIATH BCJIMYHUHBI 3JICMCHTOB MHOI'OI'PAaHHUKOB U TCJI BPAILICHU, OG’béMBI U rjiomanu
MOBEPXHOCTEH MHOTOIPAaHHUKOB U TeJl BPAlleHHsI, TeOMETPUUECKHUX TEJl C MPUMEHEHUEM
dopmy;

CBOOOJHO ONEpUpPOBATh MOHSTUSIMH, CBSI3aHHBIMU C KOMOMHALMSIMHM TENl BpAIICHUS U
MHOTOT'PAaHHHKOB: MHOTOTPaHHMK, BIHMCAHHBIA B cdepy U OMHCAHHBIA OKOJIO ChEpHI,
cdepa, BliMcaHHAs B MHOTOTPAHHUK WMJIU TEJIO BPAIICHHUS,

BBIUMCIISTH COOTHOIICHUS MY ILTOMIAISIMH MTOBEPXHOCTEH 1 00bEMaMu TOJOOHBIX TET;
n300pakaTh U3ydaeMbie (PUTYPHI, BEITIOJIHATH (BEBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS TEJl BPAICHUS;
U3BJIEKAaTh, HHTEPIIPETUPOBATh U MPE0OPa30BbIBaTh UH(POPMALIMIO O TPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaX U PUCYHKAX;

CBOOOHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATE OIICpAalluU HAJl BCKTOpaMU;

3aJaBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEMEe KOOpMHAT;

peuraTtb rcOMCTPUICCKUC 3a/Jla41 Ha BBIYUCIICHUC YTIJTIOB MCIKAY MMPSAMBIMHA U INIOCKOCTAMU,
BBIUMCJIEHHE PACCTOSHUN OT TOYKU O IUIOCKOCTH, B LIE€JIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/IA TIPU PEIICHUH;

CBOOOJHO ONEPUPOBATH MOHITUSIMH, CBSA3aHHBIMU C JIBU’KEHUEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBMKCHUIA;

BBIMOJHATh H300pa)K€HHs] MHOTOTPAaHHUKOB W Tl BpallleHUus MpU MapajuiebHOM
NepeHoce, IEHTPATbHOW CHMMETPHUH, 3€pKaTbHOW CUMMETPHH, MPHU MOBOPOTE BOKPYT
psIMOH, peoOpa3oBaHusI MOA00HS;

CTPOUTH CCUCHUS MHOT'OTPAHHHUKOB U TCJI BpalICHUA: CCUCHUA NUJIMHAPA (napanneano u
NEPIEHIUKYISIPHO OCH), CEUYEHUs KOHyca (mapasulebHble OCHOBAHHUIO U TMPOXOSIIUE
yepes3 BEpIIMHY), CEUEHMS 11apa;

HCIIOJIb30BAaTh METOJIbl TMOCTPOEHUSI CEUYEHUN: METOJ CJEelIOB, METOJ BHYTPEHHEro
MPOSKTUPOBAHUSI, METO]I TIEPEHOCA CEKYIICH MIOCKOCTH;

JTIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHUS;

OPUMEHATh TeoMeTpudeckue (akThl JUIsl pEIIeHUs CTEPEOMETPHUYECKUX 3ajad,
MPEIOoJIaraloliuX HECKOJbKO IIaroB PEUICHHs, €ClIM YCJIOBUS NPUMEHEHUS 3a/laHbl B
SIBHOU W HEesIBHOU (popme;

pemiath 3a7auyd Ha J0Ka3aTelbCTBO MaTEeMaTHUYECKUX OTHOLICHHH W HaxOXKICHHE
TCOMCTPHUYCCKUX BCIUYHNH,

NPUMEHSTh MPOrPaMMHBIE CPEICTBAa U 3JEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI MPHU
PEIICHUH CTEPEOMETPUIECCKIX 3a]1aY;

MPUMEHSThH MOTy4YeHHbIC 3HaHUS Ha MIPAKTHKE: CPaBHUBATh, AHAJTU3UPOBATH U OLIEHUBATh
PCATBHBIC CUTYyalluH, IPUMCHATbL U3YUCHHBIC NTOHATUSA, TCOPCMEI, CBOMICTBA B mnmponecce
MOKMCKA pEeIIeHUsT MaTeMaTH4ecKH CcGOpPMYJIUPOBAHHON MPOOIeMbl, MOJAEIUPOBATH
PCATIBHBIC CHUTyallUM Ha A3BIKC TCOMCTpPUH, HCCICAOBATHL MOCTPOCHHLIC MOICIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX IOHATUH W TeopeM, ammapara anreOpbl, pelaTh
MPAKTUYCCKUC 3a/]a4r, CBA3AHHBIC C HAXOXACHUCM I'COMCTPUICCKUX BCIIUYNH,

UMETh MPEACTABIECHUS 00 OCHOBHBIX 3Tarax pa3BUTHUS T€OMETPUU KaK COCTaBHOM YacTH
¢dyHIamMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
K
Ne HaumenoBanue pa3jieiioB u K OIHTECTBO qaa}][s JyiekTpOHHBIE (U(pPOBBIE) 00pa3oBaTeIbHbIE
n/n TeM MPOrpaMMbI Bcero p;;::::ﬂbnme p;’g::::qec'me pecypchl
1 BBeneHue B CTEpEOMETPHUIO 23 1 0 https://resh.edu.ru/subject/lesson/4756/conspect/203541/
2 B3aumnoe pacrionoxenue 6 1 0 https://resh.edu.ru/subject/lesson/6133/conspect/272667/
IIPSAMBIX B IPOCTPAHCTBE
3 Hap ALICILHOCTD TIPAMBIX H 8 1 0 https://resh.edu.ru/subject/lesson/6065/conspect/125650/
IUIOCKOCTEMN B ITPOCTPAHCTBE
4 Hep HCHUKYIAPHOCTS MPAMBIX 25 1 0 https://resh.edu.ru/subject/lesson/4724/main/20415/
U IJIIOCKOCTCHU B IMPOCTPAHCTBC
5 VYTIIBl U pacCTOSIHHS 16 1 0 https://resh.edu.ru/subject/lesson/4748/conspect/20809/
6 MHOrorpaHHUKH 7 1 0 https://resh.edu.ru/subject/lesson/6018/conspect/221549/
7 Bekropsl B mpocTpaHCTBE 12 1 0 https://resh.edu.ru/subject/lesson/4758/conspect/21647/
8 [osropenme, O606memvle 1 5 1 0 https://resh.edu.ru/subject/lesson/6404/start/132055/
cucreMaru3anus 3HaHUuN
OBHIEE KOJIMYECTBO YACOB I10 102 8 0
I[TPOT'PAMME
11 KJIACC
K
Ne HaumenoBanue pa3jieiioB u K OFMTerTRo qacoll_al JuieKTpOHHbBIE (HU(PpOBBIE) 00pa3oBaTeIbHbIE
/i TeM MPOrpaMmbl Beero OHTPOJIbHbIC PAKTHYECKHUE pecypesI
padoThI padoThbI




1 AHaIMTHYECKast TEOMETPHS 15 1 0 https://resh.edu.ru/subject/lesson/5724/start/21892/

2 Hosropene, 0606meHIfe 1 15 1 0 https://resh.edu.ru/subject/lesson/6083/start/149229/
cucreMarusanusi 3HaHuu

3 O0beM MHOTOTPaHHUKA 17 1 0 https://resh.edu.ru/subject/lesson/5732/main/23387/

4 Tena BpareHus 24 1 0 https://resh.edu.ru/subject/lesson/6300/main/22494/

5 [lnomaznu nosepxuocTy n 9 1 0 https://resh.edu.ru/subject/lesson/4910/start/23238/
00BEMBI KPYTJIBIX TEJ

6 JIBroKeHHSI 5 1 0 https://resh.edu.ru/subject/lesson/6297/conspect/22282/

7 Hosropene, 0606meHIfe 1 17 1 0 https://resh.edu.ru/subject/lesson/5732/start/23384/
cucreMaTrusanusi 3HaHuu

OBHIEE KOJIMYECTBO YACOB I10 102 v 0

ITPOTPAMME




YYEBHO-METOANMYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOT'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

Aranacsu JI.C, byty3o B.®., Kamomues Cb., [To3usk 3.I'., FOguna W.U. I'eomerpus. 10—
11 xnaccer: YueOHuk nist o0meodpazoBarenbHbIX yupexkaenuii. M: [Ipocsernienue.

3uB b.I'.Y Meiinep B.M., baxanckuii B.®. 3agauu no reomerpun ans 7—11 knaccos. M.
[Ipocsemienue.

3uB b.I'., Meiinep B.M. Jlunaktudeckue marepuaisl o reometpuu ains 10 kinacca. M.:
[Ipocsemienue.

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YHUTEJIA

Aranacsa JI.C, byryzo B.®., Kamomines Cb., [To3usax D.I'., IOguna U.U. I'eometpus. 10-11
KJIacChl: YUeOHUK JuIst 001e00pa3oBaTenbHbIX yupexkaeHuii. M.: [IpocsenieHue.

ArtanacsH JI.C, byry3zoB B.®., I'mazkoB 10.A., IOauna . U. I'eomerpusi: Pabouast terpans as
10 knacca. M.: IIpocBemienue.

3uB b.I', Melinep B.M., baxanckuii B.®. 3agaun no reomerpum st 7—I11 xiaccoB. M.:
[Ipocsemienue.

3uB b.I'., Meiinep B.M. [lunakrnueckue marepuansl no reomerpun ans 10-11 xmaccoB. M.:
[Ipocsemienue.

Aranacsn JI.C, bByryzo  B.®., [I'maszkoB lO.A., Hekpacos  B.b., lOguna U.U. N3yuenue
reomerpun B 10—11 kmaccax: Meron. pexomeHa. k y4yeOHuky. Kawra mmsa yuurens. M.:
IIpocsemenue.

AnteiHOB ILU. 'eomerpusi, 10—11 kmaccel. Tecthl: YueOHO-MeTommdeckoe mocodue. M.:
Hpoda.

3BaBuH JI.1. HoBbIE KOHTpOJIBHBIC M TPOBEPOUYHBIC paboTHI 1Mo reomeTpuu. 10—11 kmaccer. M.:
Hpoda.

E. M. Pa6unoBuu. ['eomerpus 10-11. 3amaun u ymnpaxHEeHHWs HA TOTOBBIX UYepTEXKax.
M.:MJIEKCA.

I'yceB B.A., Mensnuk A.W. Jlugaktudeckue MaTepuaisl o reomerpuu st 10 kinacca. 4-e usa. —
M. : IIpocselenue.

T.M.Muienko. TeMarnueckoe U MOypPOYHOE IUIAHUPOBaHUE 1Mo reomerpun. 10 kiacc, MockBa
«9K3AMEH».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

http://fipi.ru/ (caittr ®UITN);
http://school-collection.edu.ru/
https://resh.edu.ru/subject/19
https://uchi.ru/teachers/Ik


http://school-collection.edu.ru/
https://resh.edu.ru/subject/19/
https://uchi.ru/teachers/lk

