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HopmaTuBHO-ipaBoOBbIE JOKYMEHTHI, 00ecneYrBalole OPraHu3aluI0
0o0pa3oBaTe/IbHOI 1eSITeILHOCTH 10 YueOHOMY npeaMery «MaTtemaTnka» B
2024/2025 y4yeOHOM roay

Opranuzanus npernojgaBaHus yaeOHoro npeamera «Maremaruka» Ha YPOBHSIX
OCHOBHOTO O0IIEro M cpeaHero odmero oopazoanusi B 2024/2025 y4yeOHOM TOIY
OCYIIECTBIISIETCS B COOTBETCTBHUH CO CJICTYIOIIMMHA HOPMAaTUBHO-TIPABOBBIMU aKTaMU: —
®denepanbHbiii 3ak0H 0T 29 nekadps 2012 r. Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Denepannny;

— @epepanpubiii 3akoH oT 19 gexabpst 2023 r. No 618-03 «O BHeceHuu
u3MeHennii B @enepanbubiii 3akoH «O06 oOpasoBanun B Poccuiickoit @enepanumny;

— @enepanbHbIil TOCYAapCTBEHHBIH 00pa30BaTENbHbBI CTaHAAPT OCHOBHOT'O OOIIErO
oOpa3oBanus (yTB. pukazoM Munnpocseuenust Poccun ot 31 mas 2021 r.Ne 287) (nanee —
dI'oC 000);

— ®enepanpHplii TOCYIapCTBEHHBI 00pa30BaTENbHBIA CTaHAAPT CPEAHErO OOILEro
oOpa3oBanus (yTB. mpukazoM MwunHoOpHayku Poccum ot 17 mas 2012 r.Ne 413) (nanee —
dI'OC CO0);

— @epaepanpHas oOpazoBaresibHAas MporpaMMa OCHOBHOT'O 0011ero oopazoBanus (yTB.
npukazoM Munmnpocsemienust Poccuu ot 18 mas 2023 1. Ne 370) (manee — ®OIT O00);

— @epepanpHas oOpa3oBarelibHasl MPOrpaMMa CpeJHero oomiero oopa3zoBanus (yTB.
npukazoM MunmnpocenieHuss Poccun ot 18 mas 2023 r. Ne 371) (nanee — @OIT COO);

— mnpuxka3 MUHIPOCBENICHUS Poccun ot 21 centsiOps 2022 r. Ne 858

«006 YTBEPKIACHUU (denepanbHOrO IIepeyHs y4€OHHKOB,I0MYIIEHHbIX

K HCIOJB30BAHMIO TIPH  peaju3alud HUMEIONIMX TOCYJApPCTBEHHYIO  aKKPEIUTAIHIO
0o0pa3oBaTeNbHBIX MPOrpaMM HauyadbHOTO OOIIEro, OCHOBHOIO OOIIEro, CPeaHero 0OIIero
o0pa3oBaHHUsl OpraHU3alUsMHU, OCYLIECTBISIOIIMMU OOpPa30BATEIbHYIO JESITEIbHOCTh U
YCTaHOBJICHHS MPEACTHLHOTO CPOKA HCTIOIH30BaHUS UCKIIIOUEHHBIX YUCOHUKOBY;

— mnpuka3z Munnpocsemenuss Poccun ot 21 mas 2024 r. Ne 347 «O BHeceHuun
U3MEHeHuN B npuka3 Munnpocsemenuss Poccun ot 21 centsabpst 2022 r. Ne 858
«O0 YTBEPKJICHUH (benepanbHOro  MHEpPEUHs y4eOHHUKOB, JIOMYIIEHHBIX K
UCMOJNBb30BAaHUIO  TIPU  pEIM3alUU  HMMEIOUMX  TOCYJApCTBEHHYI  aKKpEIUTAlLUIO
00pa3oBaTeNbHBIX MPOrPaMM HA4YaJIbHOTO OOIEro, OCHOBHOTO OOIIEro, CpPEeIHEro OOIIero
00pa30BaHUsl OpraHU3alUsIMM, OCYLIECTBISIOIIMMU O00pa30BaTENbHYIO JEATENBHOCTh U
YCTaHOBJICHUSI MPEAEIBHOTO CPOKA MCTIOIb30BAHUS UCKIIIOUEHHBIX YUCOHUKOB»»;
-npuka3 Munnpocsemenus Poccun ot 4 oxtsa0ps 2023 1. Ne 738

«O06 yTBepkIeHUH (eAepalbHOTO TMepeuHs SJICKTPOHHBIX 00pa3oBaTeNbHBIX PECYPCOB,
JOMYIICHHBIX K HUCITIOJIB30BAHUIO npu peairsanun NMCHOIIINX TOCYJAapCTBEHHYIO
aKKpeIuTaluio o0pa3oBaTeNbHBIX MNPOrpaMM HAYalbHOTO OOIIEro, OCHOBHOTO OOIIEro,
CpemHero o0Iero 00pa3oBaHUs»;

— Konnenuust pa3Butusi MmaremMatudeckoro oopazoBanus B Poccuiickoit denepanuu

(yrB. pacnopsokenueM [IpaBurensctBa Poccuiickoit denepanuu; nporokon ot 24 nexadps
2013 r. Ne 2506-p).

INOACHUTEJIBHAS 3AIINCKA



['eomerpust sBiIseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0Ilero
o0pa3oBaHus, Tak Kak 00ecrieynBaeT BO3MOXKHOCTh H3YUCHHUS JUCLIUIUINH €CTECTBEHHO-HAYyYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOIO LUKJIAa. [I0CKOIBKY JIOTMYECKOE MBIIUIEHUE,
dopmupyeMoe Ipu M3Y4EHHU OOYYarOIIMMHUCS IOHSATUWHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTelbCTBE TEOPEM M IOCTPOCHUHU LIENOYKU JIOTUYECKUX YTBEP)KICHUH NpHU peLICHUU
FEOMETPUUYECKUX 3aJla4, YMEHHE BBIIBUIaTh W OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCSL TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajau.

Ilenp ocBoeHus mporpaMMmsel yueOHOro kypca «l'eomerpusi» Ha yriyOa€éHHOM ypOBHE —
pasBUTHE WHIMBHIYaJbHBIX CIIOCOOHOCTEH OOYyYalOMIMXCS TPU H3yYEHHUH TEeOMETPUH, Kak
COCTaBIISAIOLICH MpeaMeTHON obnactu «MaremaTnka W MHPOpPMATHKa» dYepe3 obecreueHue
BO3MOXHOCTH HPUOOPETEHMs] M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TIeOMETPUYECKMX 3HAHUH U
JecTBUH, creln(UYHBIX I'€OMETPUH, U HEOOXOAMMBIX Ul YCHELIHOro MpOo(hecCHOHAIbHOTO
00pa30BaHUs, CBSI3aHHOT'O C UCIOJb30BaHUEM MaTEMATUKH.

[TpropuTEeTHBIMH 3a/ladyaMU Kypca F€OMETPUU Ha YIiIyOJEHHOM YpPOBHE, PaCHIMPSAIOIIUMU
U YCWJIMBAIOUIMMHU Kypc 0a30BOr0 YpOBHSI, SIBJISIOTCS:

pacuiMpeHue IpeJCTaBIeHUs] O TEeOMETPUM KaK 4YacTH MHMPOBOM KYyJIBTYphl U
(GopMHUpOBaHNE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (UIypaXx Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJENSX, [O3BOJIAIONIMX ONUCBIBATh U  M3y4yaTb pas3Hble SBJICHUS
OKpY’KalolIero MHupa, 3HaHHe NOHATHHHOTO amnmapara 1mo paszgeny «CrepeoMeTpusd» yd4eOHOro
Kypca FreOMeTpUH;

¢dbopMupoBaHHE YMEHUS BIIaJIETh OCHOBHBIMH MOHATHSMHU O TPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyl U YMEHHE MX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/1ay;

(dbopMUpOBaHHE YMEHMs paclo3HaBaTh Ha YEPTEkKaX, MOJAENSAX M B pPEaJbHOM MHpPE
MHOTOTPaHHUKH U TeJla BPallleHHsI, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOEIIH;

dbopmupoBaHue IIOHMMaHUs  BO3MOXHOCTHU AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTHYeCKUX TeopHil, (opMuUpOBaHHE MOHMMAHHS POJM AKCMOMATHUKM IPHU TPOBEICHUU
pacCyKIeHHI;

dbopMupOBaHHE YMEHHMs BIIAJIETh METOJAMM [OKA3aTelIbCTB M aJTOPUTMOB pELIEHUS,
YMEHMS MX T[PUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCY)KIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKHUX 3aJad M 3aJad C [PaKTUYECKUM CoJiepXKaHueM, (OpMHpOBaHUE
NpEJCTaBICHUs] O HEOOXOJUMOCTH JOKa3aTeIbCTB MpPU OOOCHOBAHMM MaTeMaTHYEeCKHX
YTBEP>KACHUHN U POJIM aKCHOMATUKHU B ITPOBECHUH JI€YKTUBHBIX PaCCYKIACHHUIA;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYyaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
o0yyaromuxcs, MO3HABATEIIbHOM aKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHUYHOCTHU
MBIIUIEHUS], UHTEPEca K U3YUEHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TIE€OMETpUU: YMEHUs
pacrio3HaBaTh MPOSBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIUSX U MPU W3YUYEHUH JIPYTHX Y4eOHBIX MpPEJAMETOB, MPOSBICHUS
3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEW, MOJEIUPOBAaHUS pealbHbIX CUTYyallui, HCCIeI0BaHUS
MOCTPOECHHBIX MOJIEJIeH, HHTEPIPETAINH [TOJYYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMHU ~ COJIepXKaTeIbHBIMU JIMHUAMH yueOHoro kypca «['eomerpusi» B 10-11
kjaccax sABisATCs: «lIpsiMple M IIIOCKOCTH B HpPOCTpaHCTBE», «MHororpanHukm», «Tena
BpaLEHUA», «BEKTOPBI U KOOPAMHATHI B IPOCTPAHCTBEY, «JIBHIKEHUS B IPOCTPAHCTBEY.



CdopmynupoBanHoe Bo ®PI'OC COO TtpeboBaHWE «YyMETh OINEPUPOBATH MOHATHUSIMU,
pelIeBaHTHBIMH T€OMETPUH Ha yriayOnéHHOM ypoBHE oOyudeHust B 10—11 kmaccax, OTHOCUTCS KO
BCEM COJIepKATENbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OpPMHUPOBAHHE JIOTMYECKHX YMEHHUH
pacrpezieniieTcsi He TOJbKO IO COJIEP)KaTeNbHBIM JMHUSM, HO U IO TrojaM oOydYeHHs.
Copepxanue o00pa3oBaHUs, COOTBETCTBYIOIIEE NPEIMETHBIM  pe3yJibTaTaM  OCBOCHHS
@DenepanbHOil pabodell MporpamMMbl, pacrpeieiIEHHbIM M0 To1aM 00y4YeHHsI, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BOIpocaM OOydarommecs
oOpalainuch HEOJHOKpaTHO. ODTO IMO3BOJISIET OPraHU30BaTh OBJIAJICHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABbIKAMHU IIOCJTIEIOBATENIbHO M IOCTYNATEIbHO, C COOJIIOJIEHUEM MpPUHIHUIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
NpeCTaBICHUN O0YYaIOIMXCsl, paciupss U yrayonss e€, oOpasys MpOYHbIE MHOKECTBEHHBIC
CBSI3H.

[Tepexo kK M3y4EHHIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3nath ycnoBus s auddepeHnranud  oO0ydeHUs, MOCTPOCHHS WHIMBUAYAIbHBIX
o0pa3oBaTeNbHbIX Iporpamm, oOecrneduTbh yriayOln€HHOE M3yuyeHUE TEOMETPUM  Kak
cocrtapisitolleil yueOHoro npeamera «MartemaTukay;

MOJTOTOBUTH OOYYArOIIMXCS K MPOJIOJDKEHUIO M3yYeHUs MaTeMaTUKU C Y4€TOM BBIOOpa
Oynymei mpodeccuu, obecriedunBasi MPEEMCTBEHHOCTh MEXKAY OOmMUM U MpodecCHOHATBHBIM
o0pa3zoBaHHEM.

Ha wusyuenne yuebHoro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcs 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Hegenro), B 11 kmacce — 102 yaca (3 yaca B HEACIIO).

COJAEPKAHUE OBYYEHUA

10 KJIACC

IIpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUSA cTepeoMeTpuu. Touka, mpsimasi, MI0CKOCTh, MpocTpaHcTBo. [loHaTHe
00 aKCMOMaTUYECKOM MOCTPOCHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUHU U CIE/ICTBUS U3 HUX.

B3auMHOe pacnoyioKeHUE MPSAMBIX B IIPOCTPAHCTBE: MEPECEKAIOIIMECS, MapaAIICIIbHbIE U
cKpemuBaromuecs npsamele. [IpuzHaku ckpemuBaromuxcs npsameix. [lapamienbHOCTs NPSAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: INMAPAUIEIBHBIE NPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
OpSAMBIX, NApPaJUIEIbHOCTh NPAMOM M IIOCKOCcTH. [lapamiensHoe U IEHTpalIbHOE
IPOEKTHPOBaHUE, n3o0pakeHue Guryp. OCHOBHBIE CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHMUSL.
N3ob6paxenue ¢Guryp B napajuiebHON MpOEKIUU. YTJIbl C COHANIPABICHHBIMU CTOPOHAMH, YTOJI
MEXAYy NPSAMBIMH B IPOCTpaHCTBE. llapainenbHOCTh MIIOCKOCTEN: NapajljielbHbIE IUIOCKOCTH,
CBOMCTBA MapayieNbHbIX TIockocTel. [IpocTeiine npocTpaHCTBEHHbIE (PUTYPBI HA TIOCKOCTH:
TETpa’ap, NapalIeJIeNUIE], TIOCTPOECHUE CEYCHU .

[lepneHUKyIIpHOCTh HPSAMOM M IJIOCKOCTH:  TMEPIEHIUKYJSpHBIE MpsIMBIE B
IIPOCTPAHCTBE, NpPsIMbIE MApPAUICIbHBIE W IEPHEHIUKYJISAPHbIE K IIJIOCKOCTH, IIPU3HAK
NEPHEHAUKYIIIPHOCTH IIPSIMOM M IIJIOCKOCTH, TEOpeMa O MpsAMOW NEPHEHAUKYISPHOU
IUI0CKOCTH. OpTOrOoHaIbHOE MPOEKTUpOBaHUE. [lepneHauKyssp U HaKJIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 TUIOCKOCTH, MPOEKIUs (UTYphl Ha MIIOCKOCTb.
IlepneHauKyIIpPHOCTD TUIOCKOCTEN: MIPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOocKocTel. Teopema
0 TPEX MEPIECHAUKYIIAPaAX.



VYrabl B IPOCTPAHCTBE: YTOJ MEXAY MPSIMOM U MIJIOCKOCThIO, ABYTPAHHBIN YroJ, JIMHEHHbBIN
Yroj JBYIpaHHOro yria. TpéXrpaHHbli W MHOrorpaHHbie yriibl. CBOMCTBA IJIOCKUX YIJIOB
MHOrorpaHsoro yriyia. CBOHCTBa IIJIOCKMX U JIBYTPaHHBIX YIJIOB TPEXTPaHHOro yria. Teopembl
KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHuKH

Buabsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yronapHas npusMma,
npsMasi 1 HaKJIOHHAas MPHU3MbI, OOKOBask W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NpsIMOYTOJIBHBIA Mapajulelienunel W ero cpoWcrBa. KparTyailline mnyTM Ha IOBEPXHOCTH
MHoOTOorpanHuka. Teopema Oiinepa. [IpoctpancTBennas teopema Iludaropa. Ilupamuma: n-
yrojibHasi MUpaMuIa, IpaBWiIbHAA U yceu€HHas nmupamuabl. CBoiicTBa pédep u OOKOBBIX rpaHeit
NpaBUIbHON mNUpamMuibl. [IpaBuiibHbIE MHOTOTpAaHHUKH: TMpaBWIbHAs TpU3Ma U NpaBUJIbHAs
nUpaMujia, MpaBUiIbHAS TPEYTOIbHAS MUPaMUJIa U MPABUIbHBIN TeTpasap, kKyO. [IpeacraBnenue
0 MPaBWIbHBIX MHOTOI'PAaHHUKAX: OKTa3Ip, HTOAEKA3P U UKOCAIP.

Brrancnenue 351eMEHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHainu, yribl. [lnomans 00KOBOIA
IIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTH MPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOHM MOBEPXHOCTH MpsAMON mpusMbl. [lnomane OGOKOBOI MOBEPXHOCTH M MOBEPXHOCTHU
MPaBUIILHON MUPAMM/IBI, TEOPEMA O IIOIIAIN YCEUEHHOW MUPAMU/IBI.

CumMeTpusi B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM IPABUIbHBIX MHOI'OTPAHHUKOB.
CumMerpuss B MNpaBUIBHOM MHOIOIPAaHHUKE: CHUMMETPHUS MapajuleJienunea, CHUMMETPHUs
MPaBUJIBHBIX TPU3M, CHMMETPUS IPABUIILHON TUPAMUIBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABICHHBIE W IIPOTHBOIIOJIOKHO HAaIIPaBIECHHBIE BEKTOphL. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpPAMHU: CIOKEHHWE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXCHHME BeKTopa Ha uwncio. CBoicTBa clokeHHs BeKTopoB. CBolcTBa
YMHO>KEHHSI BEKTOpa Ha uucio. [IoHaTHe komIuiaHapHble BEKTOphI. [Ipu3Hak KoMIIaHapHOCTH
TpéXx BekTopoB. [IpaBwio napamnenenunena. Teopema O pPa3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIaHApHbIM  BekTopaM. lIpsmoyronpHas cucTteMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsA3b MeX1y KOOpAWHATAMHU BEKTOpAa M KOOPAMHATaMH TOYEK. YTOJ
Mexly BekTopamu. CKaJsipHOE MPOU3BECHIE BEKTOPOB.

11 KJIIACC

Tena Bpamenus

[ToHsATHS: UMIMHApPUYECKAsh IOBEPXHOCTb, KOHUYECKash IOBEPXHOCTb, cheprueckas
MOBEPXHOCTh, OOpa3zyromue mnoBepxHocTed. Tena BpalleHHs: HWIMHAP, KOHYC, YCEYEHHBIN
KOHYC, cepa, map. BzaumnHoe pacrnonoxeHnue cepsl U INIOCKOCTH, KacaTelbHas MIIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka muimuHapa u Konyca. CuMMETpust
cdepsl U mapa.

O6béM. OcHoBHblE cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOIBHOIO
napajuienenunena u ciueactsus u3 He€. OOBEM NpsIMONM M HAKJIOHHOM MPU3MBI, LUIUHAPA,
nupamMuIbl 1 KoHyca. O0bEM 11apa 1 11apoBOro CETMEHTA.

KomOunanmu Tten BpamieHuss U MHOrorpaHHUKkoB. llpu3ma, BIucaHHas B LWJIMHIP,
onucaHHas okojo mwinHApa. [lepecedenue cdepsl u mapa ¢ miockoctsro. Kacanue mapa u
cdepsl I0cKoCThIO. [IoHATHE MHOTOTpaHHKKA, OIMCAHHOTO OKOJI0 chephl, chepbl, BIUCAHHON B
MHOT'OTpaHHUK WJIA TCJIO BPAIICHHA.



[Tnomane MOBEpXHOCTH IWJIMHApA, KOHyca, Tuiomanas chepbl u e€ uacteid. [logobue B
npoctpancTtBe. OTHomieHWe OOBEMOB, IUIOMIAZCH TOBEPXHOCTEH TMOMOOHBIX  uryp.
[IpeoOpazoBanue momobus, roMoTeTus. PermieHune 3amad Ha TUIOCKOCTH C HWCIOJIB30BaHHUEM
CTEPEOMETPUUYECKIX METOJIOB.

[ToctpoeHue ceuyeHUl MHOTOTPAHHMKOB U TeJN BpAlICHUS: CEUYEHHUS IHJIMHIpA
(mapaynenbHO W TEPIEHANKYISIPHO OCH), CEYCHUS KOHyca (MapajulelibHbIe OCHOBAaHUIO H
MPOXOJAIINE Yepe3 BEPIINHY), CEUCHHsI MIapa, METOJbI MMOCTPOCHUS CEYCHHIA: METOJ CIIEIOB,
METO/]l BHyTPEHHETO MPOSKTUPOBAHUS, METOJ IEPEHOCA CEKYIIEH TIOCKOCTH.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexkTopsr B pocTpancTBe. Onepanuu HajJ BEKTOpaMu. BEKTOpHOE YMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOPHOTO yMHOXeHHs. [IpsmMoyronpHas cucreMa KOOPAMHAT B TPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue Bekropa no 6asucy. KoopanHaTHO-BEeKTOPHBIM METOH IpU
pEIIeHNU T€OMETPUUYECKUX 3a/1a4.

JIBU:KEeHNSI B IPOCTPAHCTBE

JBwxkenust npoctpanctBa. OtoOpakeHus. JIBwkeHuss W paBeHCTBO (uryp. OOmme
CBOICTBa JABIKEHUN. BHIbI ABM)KEHUN: MapasieNbHBIA MEPEHOC, IEHTpalbHAas CHMMETPHS,
3epKajbHasi CHMMETpUS, TOBOPOT BOKPYT npsiMoil. [IpeobpazoBanus nogodus. [Ipsmas u chepa
Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHcKoe BOCIMTAHUE:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOW TMO3MIIMK  OOy4YaroIIerocss Kak AaKTHUBHOTO |
OTBETCTBEHHOI'O0 YJIEHAa POCCHUHCKOro OOIIecTBa, MPEICTAaBICHHE O MaTEMaTUYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBJICHHH, IPOLEIYyp TPaKAaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), YMEHHE B3aUMOJICHCTBOBATH C COIMAIBHBIMA WHCTHTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUCHUEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTUYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCHUUCKUX
MaT€MaTUKOB M POCCUMCKONM MAaTeMaTHYECKOW IIKOJIbI, MCMOJb30BAHUE ITUX JOCTH)KECHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, THUECKOTO MOBEACHHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKu W ACSTENbHOCTbIO YYEHOrO, OCO3HAHHE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOWYMBOTO OyayIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOIIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peHIeHW, pacCyXIeHUH, BOCIHPHUUMUYHUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3IudyHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, perylisapHas (pu3nueckas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPHU 3aHITHSIX CIIOPTHUBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYO0JI00Us, UHTEpEC K pa3iuuHbIM cdepam
pohecCHOHANBEHOM JEeSITEeNFHOCTH, CBI3aHHBIM C MAaTEMaTHKON U €€ MPHUIIOKEHUSIMHU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymiedt mpodeccu W pearru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MpPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HalpaBIeHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYJIbTYphbl, TOHUMAHWE BIWSHUS COIHMAIBHO-
HSKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLHMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakKTepa  JKOJOTHMYECKHX  MpoOieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIaCTH OKpYXKalolel Cpeibl, TNIAaHUPOBAHUE
MOCTYTIKOB M OIICHKH WX BO3MOXKHBIX TIOCIICJCTBUN TSI OKPYIKAIOIIEH CPEJIbI;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MAaTEMAaTHYECKONH HAayKH Kak cQepsl
YeJI0BEUYECKOM JESITEIbHOCTH, ITAllOB €€ pa3BUTUS U 3HAYUMOCTHU JUI pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MAaTEMaTU4YECKOU KyJIbTYpPOU KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILIECTBIIAThH POCKTHYIO U UCCIIEN0BATENIBCKYIO ACATEIbHOCTh MHANBUIYAIBHO U

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiiCTBUS

ba3soBble Jlornyeckue a1ecTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBECHHBIC MPU3HAKH MAaTEMaTHYECKHUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYITUPOBATH ONpEACNCHUS TMOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMKU, OCHOBAHUA I 0000IIeHus u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBaTh W MPEOOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTUBOpeuus B (pakTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHUSAX, TNpeajaraTb KPUTEPUU JJIA  BBISIBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEeHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JTOKA3aTEbCTBA MATEMATUUYECKUX YTBEPKACHUH (TIpsIMbIE U
OT TMPOTHUBHOTO), BBICTPAUBATh AapPTyMEHTAIIMIO, MPUBOAWTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KJCHHS 1 BHIBOJIBI;

BBIOMpaTh CHoco0 pemieHus yd4eOHOHM 3agaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamboJiee TMOIXOMANUN C YYETOM CaMOCTOSITEILHO BBIJCIICHHBIX
KpUTEPUEB).

ba3oBbie ucciegoBaTe1bCKHeE 1eHCTBHSA:

HCIOJIF30BaTh BOIMPOCHI KaK MCCIIENOBATENbCKUI MHCTPYMEHT MO3HAHUS, (OPMYITUPOBAThH
BOIPOCHI, (DUKCUPYIOIIME TMPOTUBOpPEUHE, MpoOJieMy, yCTaHaBIMBATh HMCKOMOE M JaHHOE,
(dbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3HUITUIO, MHEHHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTUYECKOTO OOBEKTa, SBIEHHS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEXTy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU;

CaMOCTOSTENIbHO (hOpMYyIUpPOBaTH 0OOOIICHUS M BBIBOJBI MO Pe3yJIbTaTaM MPOBEAEHHOTO
HAOIIOICHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MONYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX IJIs OTBETAa Ha BOIPOC U IS
pEIICHUS 3a1a9H;

BBIOMpAaTh MH(POpPMAIUIO W3 HMCTOYHUKOB  PA3JUYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEeMAaTU3UPOBATh W HMHTEPHPETUPOBATh HMH(POPMAIHMIO pPA3IUYHBIX BHIOB U  (QOpM
MIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMH(pOpMalMIO, MpPEACTaBIATh €€ B pa3iMuHbIX  (opMax,
WILTIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKaTHBHbIE YHMBepcaIbHble yueOHbIe AeiicTBUS

OO0wmenne:

BOCHPUHUMATh M (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBHM C YCIOBUSIMH M LEISIMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, HdaBaTb IIOJACHCHHUA II0 XO4Yy PCIICHHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-IGHHLIﬁ
pe3yJbTar;

B X0Jie OOCYXIEHHS 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEeMbI, IPOOJIEMBI,
peraeMoil 3a1auu, BBICKA3bIBATh WMJCH, HAICJICHHBIC HA TOMCK PELICHUs, COIOCTABISATH CBOM
CYXKIACHUA C CYXIACHUAMH APYIrUX YYaCTHHKOB AWajora, O6Hapy)KI/IBaTB pasiinuue U CXoAaCTBO
MO3HIINH, B KOPPEKTHOU popme HopMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, HCCIEIOBAHMS, IPOCKTa,
CaMOCTOSAITENIFHO  BBIOMpaTh (opmar BBICTYIUICHHS C Y4YETOM 33/a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayJUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHA

Camoopranusaunmus:

COCTABJIATh IUIAH, aJIFOPUTM pEIeHHs 3a/aud, BBIOMpATh CIOCOO peleHHs ¢ YyYETOM
UMEIOLINXCSA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBAThH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, SJMOIMOHAJIbHBIH HHTEJIEKT:

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAaHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HX PpE3yJbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIEcca U pe3yJibTaTa pelleHrs MaTeMaTUYeCcKoH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PELICHUM 3a/ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSM, OOBSICHATH MPUYUHBI
JOCTYDKEHUS! WM HEJAOCTHXKEHHsI Pe3yJbTaTOB JESTEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHAas 1€SITeIbHOCTD:

MOHMMATh M UCIOJb30BaTh MPEUMYyLIECTBAa KOMaHAHON W MHIUBUIYaJIbHOW pabOThI IpU
pelmieHMH y4yeOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpeleniTh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIECC U PE3yabTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOICH;

y4acTBOBaTh B I'PYMNIOBBIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTUMHU 4IEHAMH KOMaHJbl, OLIEHMBATh KAauyeCTBO CBOETr0 BKJIaJa B OOLIMIM MPOAYKT IO
KpUTEpUIM, CHOPMYJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI



K xoniry 10 kjacca o0ydaromuiicss HAyYNUTCS:

[

[

[

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMH MOHATHAMHU CTEPEOMETPUH MIPH PEIICHUH 33134 U
IIPOBEJCHUN MaTEMaTHUYECKUX PACCYKICHUM;

IPUMEHATh AKCHUOMBl CTEPEOMETPUU M CIEICTBUS M3 HUX HpPU PELICHUU
FEOMETPUUECKUX 33/1a4;

KJIaccu(UIMPOBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B MPOCTPAHCTBE, TIOCKOCTEH B
IIPOCTPAHCTBE, IPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATHh MOHSATHSIMH, CBA3aHHBIMU C YIJIaMH B MIPOCTPAHCTBE: MEXIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMOU U INIOCKOCTBIO;

CcBOOOJIHO ONEPUPOBATH MOHATHIMMU, CBI3aHHBIMH C MHOI'OI'paHHUKAMU;

CBOOOJHO pACMO3HAaBaTh OCHOBHBIC BHIbl MHOTOTPAaHHHMKOB (TIpH3Ma, NUpPaAMU/A,
IPSIMOYTOJIBHBIN Napajuienenumnen, Kyo);

KJIaccu(pUIUPOBATh MHOTOTPAHHHUKH, BEIOMPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;
CBOOOZHO ONEpPUPOBATH IOHATUSMH, CBS3AHHBIMM C CEUYEHHEM MHOTOTPaHHUKOB
IUIOCKOCTBIO;

BBITNOJIHATH apajuIeIbHOE, IEHTPAJIBLHOE U OPTOrOHAIBHOE TPOEKTUPOBAHUE PUTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (PUTYp Ha IIIOCKOCTH;

CTPOUTh CEUYEHHUS MHOIOIPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBIIOJIHAThH (BBIHOCHBIE)
IUIOCKUE YEPTEKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UIYp: BHJ CBEpPXY, COOKY,
CHM3Y;

BBIUUCIIATh IUIOIIAJM TIOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, IHpaMUa),
reOMETPUUECKUX TeJl C IPUMEHEHUEM (HopMyJT;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHSATH IEUCTBUS HaJl BEKTOPaMH;

pelmaTre 3aJaud Ha [OKa3aTelbCTBO MAaTEMaTHMYECKUX OTHOIICHHH U HaXOXJICHHE
FEOMETPUUYECKUX  BEJIMYMH, TIPUMEHSAS H3BECTHBIE METOABl IIPU  PELICHUHU
MaTEMAaTUYECKUX 3aa4 TOBBIIIEHHOIO ¥ BBICOKOTO YPOBHSI CJIOKHOCTH;

IPUMEHSTh [IPOCTEHIINE TPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3aay;

U3BJIEKATD, npeoOpa3oBbIBaTh W HHTEPHPETHPOBaTH  MHGOPMAIUIO 0
IIPOCTPAHCTBEHHBIX TE€OMETpUYEeCKHX (uUrypax, MNpeACTaBICHHYIO Ha uyeprexax H
PHUCYHKaXx;

OPUMEHATh TOJNY4YEeHHBIE 3HAHUS Ha IMPAaKTUKE: CpaBHUBATh M AaHAIM3HPOBATH
peasibHble CUTYallUH, TMPUMEHSATh U3yUYEHHBbIE MOHITHS B IMPOLECCe MOUCKA PELIeHUS
MaTeMaTHYecKu Cc(HOpMYyITUPOBAHHON MpPOOIEeMbl, MOJETUPOBATh PEANbHBIE CUTYalluu
Ha $3bIKE TI'EOMETPHH, MCCIEN0BaTh IIOCTPOCHHBIE MOJEIM C MCIOIb30BAHUEM
FeOMETPUUECKUX MOHATHI W TeopeM, ammapara aiareOpbl, pelarh NpaKTHYecKue
3aJ1a4i, CBA3aHHbIE C HAXOXKJACHUEM I€OMETPUUYECKUX BEJINYMH;

UMETh TPEJICTaBIEHUs] 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHM KaK COCTaBHOM
yacTu pyHIaMEeHTa Pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kiacca oOyyaromuiicss HAy4IuTCs:



(I R I R B A

CBOOOJHO OMEpPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C LHUJIMHIPUYECKON, KOHMYECKON U
ceprueckoil MOBEPXHOCTSIMHU, OOBSICHATH CIIOCOOBI OTyUEHUS;

OTIEpPHPOBATH TOHATHIMHU, CBSI3aHHBIMH C TEJAMH BPAILCHHS: LWIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBaTth Teja BpalleHus (LMIMHAP, KOHYC, cdepa U map) U 0OBACHITH CIIOCOOBI
MOJTyYEHUs TeJl BpallleHus;

KJIacCcu(UIIMPOBATh B3aUMHOE PACIOIOKEHHUE CPephl U TIIOCKOCTH;

BBIUMCIISTh BEJIMYUHBI DJIEMEHTOB MHOTOTPAaHHUKOB W TEJl BpalleHUs, O0BEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHHUKOB M TE€J BPAIICHMS, TEOMETPUUECKUX Tell C
npuMEeHEeHUEM (HOPMYIT;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3AaHHBIMH C KOMOMHAIIUSIMH TEJ BpAIICHUS U
MHOTOT'PaHHHKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy M OMHMCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHAsE B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

BBIUKCIISTH COOTHOIICHHS MEXAY IUIOLIaIIMU MOBEPXHOCTEH U 00BEMaMH MOJOOHBIX
Ten,

n300paxarh H3y4aeMble (DUTYpBI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB HPOCTBIX O0BEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BJICKATbh, UHTEPIPETHPOBATE M NPeoOpa3OBHIBATH UHPOPMALINIO 0
MIPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (Urypax, MPEACTABICHHYIO Ha uepTexax H
pUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPAIH HA/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT;

pelaTte TeOMETPUYECKHE 3aJaud Ha BBIUYUCICHHE YIJIOB MEXAY TMPSMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
NpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOA MIPH PEUICHUN;

CBOOOJTHO OIEPUPOBATH IMOHATHUSMH, CBS3aHHBIMH C JIBUKCHHEM B IIPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHH;

BBIMOJIHATh HM300pa)XCHHsT MHOTOTPAHHMKOB W TEJ BpAIICHUS TIPU TapajuIeTbHOM
nepeHoce, MeHTPaIbHONH CHMMETPUH, 3€PKAIbHOW CUMMETPHH, MIPU MTOBOPOTE BOKPYT
psSIMOiA, TpeoOpa3oBaHus MOA00HS;

CTPOUTh CEYEHHS MHOTOTPAaHHUKOB U Tel BpallleHUS: CEUYCHHs IHIMHIpA
(mapamienbHO W MEPIEHANKYIISIPHO OCH), CEYeHHS KOHyca (MapauieIbHbIe OCHOBAHHUIO
U TIPOXOJIAIIINE Yepe3 BEPIINHY), CEUECHUS 11apa;

UCIOJIb30BaTh METOJbl TOCTPOCHHUSI CEYEHUH: METOJl CJENlOB, METOJ BHYTPEHHEro
POEKTHUPOBAHUS, METO]I TIEPEHOCA CeKyILEel MII0CKOCTH;

JTOKa3bIBaTh T€OMETPUIECKHE YTBEPIKIACHUS;

NPUMEHSTh TeoMeTpuueckue ¢akThl [UIsi pPEIIeHUs CTePEOMETPUYECKUX 3ajad,
MPEJIONIarafoIUX HECKOJIBKO IIaroB PeIIeHUs, €ClIi yCIOBUS MPUMEHEHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopme;

pemarp 3amayd Ha JIOKa3aTeNbCTBO MAaTEMaTHUYECKHUX OTHOIICHWH W HaXOXICHHE
TE€OMETPUYECKUX BEITHYNH;

MPUMEHSTH POTPAMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IPU
pEeIIeHUU CTEPEOMETPUUECKHX 3a/1aY;



"] TpUMEHATh NOJyYEHHbIC 3HAHWA Ha NPAKTHKE: CpPaBHUBATh, AHAJIM3UPOBATh U
OLICHMBATh PEAIbHBIC CUTYAIlNH, IPUMECHATh N3yYCHHBIE OHATHS, TEOPEMBI, CBOICTBA
B IIpollecce TIOMCKAa pEUICHHs MaTeMaTH4eCKu CGHOPMYIMPOBAHHOW MPOOIEMBI,
MOZACIINPOBATE PCAJIBHBIC CUTYAallMHU HaA A3BIKC I'COMCTPUU, UCCIICAOBATL ITOCTPOCHHBIC
MOJIETIH C WCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATHH M TeopeM, ammapara aureopsl,
pemnIaTh NPakTUYeCKUe 3aa4r, CBSI3aHHBIE C HAXOXK/ICHHEM TeOMETPUYECKUX BEINYNH;

[l uMeTh MNpeaACTaBICHUA 00 OCHOBHBIX JTamax Pa3BUTHA TCOMCTPHUU KaK COCTaBHOM
yacT (PyHJaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakrireckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenr
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnioniokeHue npsMbIX B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTD NPSIMBIX U 25
IJIOCKOCTEHN B IPOCTPAHCTBE
VYTIIBI M pacCcTOSHUSA 16 1
MHororpanHuku 7 1
BekTopsl B IpOCTpaHCTBE 12
g HOBTOPGHI/IC, 000011IeHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrmueckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHaMTHYECKasi TEOMETPUS 15 1
) [ToBTOpEHME, 0606III€HIfC " L5 1
CHUCTEMaTHU3aIlUs 3HAHUM
3 O06bEM MHOTOTpaHHHKA 17 1
4 Tena BpamieHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJl
6 JIBmxeHus 5 1
7 [ToBTOpEHwME, 0606meHI/vIe " 17 )
CUCTEMaTHU3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YYEHUKA

MaremaTuka: anre6pa N HadaJla MAaTCMAaTH4YCCKOIO aHalin3a, I'COMCTPH.

I'eomerpus, 10-11 xmaccewl/ Atanacsa JI.C., byty3os B.®., Kagomnes C.b. u
npyrue, Akimoneproe obmectBo «M3natenbetBo «IIpocBeniennes

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

- Meroauueckue pexomeHaanuu kK yueoHuky Artanacst JI.C. 10-11 kiaccsr;
- [Toypounoe mnanupoBanue k yueonuky Aranacsa JI.C. 10-11 kmaccel

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://resh.edu.ru/subject/51/

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

https://uchi.ru/teachers/

http://www.fipi.ru/

http://4ege.ru/

http://www.etudes.ru/

https://ege.sdamgia.ru/




MpoHymeposano, NPOWNTG 1 ckpenneno

neyarsro ncTos

r. lopnoska

SaMAHpeKTopW&mpkoaeHuo



