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HOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma yudeOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS AJis
oOyuaromuxcst 10 —11 kmaccoB paspaboraHa Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero o0pa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH, TPEIBABISIEMBIX K
MaTEMaTHIECKOMY OOpa3OBaHWIO, W TPAAWUIMA POCCHUCKOTO 00pa3oBaHUSI.
Peanuzanus nporpamMmel o0ecrieunBaeT OBJIaJCHUE KIIFOUEBBIMUA KOMIIETECHIIUSIMH,
COCTaBJIIIOIIMMH OCHOBY JJIi CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMUs,
IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JHMYHOCTHOTO M TIO3HABATEIHLHOT'O Pa3BUTHUS
JUYIHOCTHU 00 YJAFOTITIXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TeOMETpHM Ha YPOBHE CpPEIHEro oOIIero
oOpa3oBaHus OOYCIIOBJIEHA MPAKTUYECKONH 3HAUYMMOCTHIO METANpPEeIMETHBIX |
NPEIMETHBIX PE3yJIbTaTOB OOYYEHHUS] T€OMETPUM B HAMNPaBIECHUH JUYHOCTHOIO
pa3BUTHs OOy4aromuxcs, (opMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYeCKOU
IPaMOTHOCTH, U3YUEHHS IPYruX y4eOHBbIX AUCIHMIUIUH. PazBuTHe y 00yyaromuxcs
NPaBUJIbHBIX MPEACTABICHUA O CYIIHOCTH U TMPOUCXOXKIEHUU TE€OMETPUUYECKHUX
a0CTpaKMil, COOTHOIIEHUH PEATBHOIO M HUIACAIBHOI0, XapaKTepe OTPaXKEHUs
MAaTEMATUYECKOM HAYKOW SBJICHUM M TMPOLIECCOB PEAIBHOIO MHpPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMAaTUYECKOr0 MOJIETUPOBAHUS B HAYYHOM
NO3HAHMU U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS
yUyalIuxcs, a TakKe KayeCTB MBIIUICHUA, HEOOXOIWMBIX Ui aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomerpust sBisieTcss OAHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETrO
oOmiero oOpa3oBaHWsA, TaK Kak OO0ECreYrMBaeT BO3MOKHOCTh HW3YYEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBJIE€HHOCTH, TaK U TyMaHUTapHOM.

Jlornyeckoe MbllnuieHUue, (GOpMHPYEMOE NPHU H3YYEHHH OO0Yy4YarOIIMUMUCS
MOHSITUHHBIX OCHOB T€OMETPHUH U MOCTPOCHUU LIETIOYKHU JTOTHYECKUX YTBEPKIACHUN
B XOJE pEUIeHUs F€OMETPUYECKUX 3a/1ad, YMEHHE BBIIBUIAThb WU ONPOBEPIaTh
TUIOTE3bl HETOCPENCTBEHHO MCIOIB3YIOTCS MPU PEIICHUH 3a]a4 €CTECTBEHHO-
HAYYHOT'O IIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHre OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCeX 00JacTsSIX NEATENbHOCTH uenoBeka. OpHeHTalusi yeloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHUE €ro COIMaIbHOTrO OBITHS, (dopMa
OTpaXEHUSI OKPY’KAIOIIEr0 MHpA, YCJIOBHE YCIEUIHOTO MO3HAHUS W aKTHUBHOTO
npeoOpazoBaHusl  JIEUCTBUTENBHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TPYAOBOM J1E€ATEIHHOCTH,



SBIIICTCS OJHMM W3 MPO(PECCHOHAIBHO BaXKHBIX KAdeCTB, MOITOMY aKTyallbHa
3amaya (opmupoBaHUs y 00yYaroUUXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpA3HOrO MBILIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B
MOJrOTOBKE K MPAKTHYECKOH AEATEIbHOCTH IO MHOTUM HampaBICHUSIM.

Lens ocBoeHusi mporpammbl yueOHoOro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE pPa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus |
UCTIOJIb30BAaHUSl  CUCTEMAaTHYECKHX T'E€OMETPUYSCKUX 3HAHWUM W JCHCTBUH,
CHEeU(PUIHBIX T€OMETPUH, BOSMOKHOCTH YCTICIITHOTO MPOOIKEHHSI 00pa30BaHus
0 CIIEIUATILHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE TMIpEIHA3HAYECHA IS
O0YYarOIIMXCS CPETHEH IIKOJIBI, HE UCTBITHIBABIINX 3HAYNTEIBHBIX 3aTPYTHCHUH
Ha YpOBHE OCHOBHOro 00I1ero odpaszoBanusa. Takum oOpa3zoMm, oOyuaromiuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHS, CBSI3aHHBIE
CO CcHenu(pUKOl TeoOMETpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3YyYUTh T'€OMETpHUIO Ooiee
rIyOOKO, €cClid B JlaJbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPHUYECKHX
3HAHUSIX B MPOPECCUOHATIBHON JESTEIBHOCTH.

JlocTrkeHrne 1en OCBOEHHS MPOrpaMMbl OOECIIEYMBAETCA PELICHUEM
COOTBETCTBYIOIIMX  3amad. [IpuopuTeTHBRIMH 3aJadyaMH  OCBOCHHUS  Kypca
«["'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBIISIIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KAK YaCTH MHPOBOMH

KYJIBTYpPbI H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (dopMupOBaHHME TPEICTABICHUS O MHOTOTPAaHHUKAX M Telax BpalleHUs
KaK O BaXXHEHIIMX MaTeMaTUYECKUX MOJEINSX, MO3BOJSIONUX OMHUCHIBATD
Y U3y4aTh pa3HbIC SBICHUS OKPYXKAIOIIETO MUPA;

e (opMHpOBaHME YMEHHS pACIO3HABATh Ha 4YepTekKaxX, MOAEIAX U B
pearbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJAJCHUE METOJAMH DEIICHUS 3a/lay Ha MOCTPOCHHS Ha M300paKEHUAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHATHSIMH O
MHOTOI'paHHHMKaX U TeJlaxX BPAaIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJQJCHHE  QJITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aJlay;
dbopMupoBaHne yMEHHUS TPOBOAUTH  HECIOXKHBIE  JIOKa3aTelIbHbIC
paccyXKJIeHusi B XOJAE pELICHUS CTEPEOMETPHUYECKMX 3aJad M 3aJad C
MIPAKTUYECKUM COZIEPKAHUEM;

e pa3BUTHE  HWHTEUIEKTYallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOydJarmuXxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIENOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBanue (GyHKIMOHATBHON I'PaMOTHOCTH, pelieBaHTHOM
rE€OMETPUU: YMEHHE paclo3HaBaTh NPOSBICHUS TIE€OMETPHUUECKHUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallsIX M TPH H3YyYEHUU IPYTHX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (OpMYIMpOBaTh HUX Ha S3bIKE
reOMETPUHU U CO3[1aBaTh FEOMETPUUECKHE MOEIU, IPUMEHSITh OCBOSHHBIN
reOMETPUYECKUI anmapar g pElIeHUs MPaKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4y, UHTEPIIPETUPOBATH U OLIEHUBATH MOIYYEHHBIE PE3YIbTATHI.

OTAnuuTenbHON OCOOCHHOCTBIO MPOTrpaMMBbl SIBIISIETCSl BKJIIOYEHUE B KypC
CTEpEOMETPUU B HayaJe €ro M3yuyeHus 3ajJay, pelaeMblX Ha YpOBHE
MHTYUTUBHOTO TIO3HAHMSI, U OINpeleNEHHBIM 00pa3oM OpraHM30BaHHAasi paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOIO
MBILLUIEHUS, CTUMYJIMPYET NPOTEKaHWE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipenmourenue oTAAETCSA HATISIAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
INPAaKTUYECKON JeATeNbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX IPENCTABICHUN Y
yyaluxcss B Kypce CTEpEOMETpUU MPOBOJUTCS 3a CUET pelleHHs] 3ajad Ha
CO3JaHM€  NPOCTPAHCTBEHHBIX O0pa3oB M  3aJa4y Ha  ONEpPUPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOMl Ha
HarjasiAHOCTh, @ OIEpUpPOBaHHME O0pa3oM — B YCIOBUSX OTBJEYEHUS OT
HarJIJTHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COACPKAHUS.

OcHoBHBIE copepskaTenbHble TUHUA Kypca «l'eomerpun» B 10-11 kimaccax:
«MHororpaHHukun», «IIpsiMmble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBEY. DOPMUPOBAHKE JIOTHUECKUX YMEHUI
pacrpezenseTrcss He TOJbKO IO COJEp)KaTelIbHBbIM JIMHUSAM, HO M 1O TrojaaM
0o0y4eHHUs Ha YPOBHE CpEHEr0 001Iero ooOpa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleNéHHbBIM @O0 ToAaM O0y4yeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4UTOOBI OBJIAJICHHE TIE€OMETPUUYECKUMHU
HNOHSTUSMHU Y HaBBIKAMH OCYILECTBIISUIOCH MOCIEI0BATENBHO U MOCTYHATENIbHO, C
COOJIIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBbIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN O0YyYaroIuXcs, paclupss M
yrayouiss e€, o0pa3ys MpoyHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBonurcs 2 yaca B Hexenro B 10 kimacce u 1 gac B
Hezento B 11 kmacce, Bcero 3a Ba roja o0yuenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJJACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHATHS ~ CTepeoMeTpur. Touka, TmpsiMas, IUIOCKOCTb,
npocTpaHcTBO. IloHsiTHE 00 aKCMOMAaTMYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnonoxeHue IpsMBIX B IPOCTPAHCTBE: II€pECEKaroluecs,
napajuleJIbHble W CKpeIMBaronuecs mnpsambsle. [lapaiienbHOCTs NpAMBIX U
IUIOCKOCTE B INPOCTPAHCTBE: MApPAJUIENbHBIE TMpPSAMBIE B IPOCTPAHCTBE;
MAPAVIENBHOCTh TPEX MPAMBIX; NAPAJUICIbHOCTh MPSIMOW U IUIOCKOCTH. YTJbI C
COHAIIPABJICHHBIMA CTOPOHAMHM; YrOJ MEXAY NPSIMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN: rapajuieabHbIE IJIOCKOCTH; CBOWCTBA
napajuieNbHbIX IuiockocTel. [lpocreifiine mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTHU: TE€Tpadip, KyO, napaiesenunea; NIoCTPOCHUE CEYECHUH.

IleprieHIUKYIJISIPHOCTD NPSIMOM M IUIOCKOCTH: NEPIEHINUKYJIAPHBIE NPSMBIC B
IIPOCTPAHCTBE, MNPAMBIE MAPAJUIEIbHBIE W IEPIEHAUKYJSAPHBIE K IUIOCKOCTH,
NPU3HAK MEPNEHAUKYISIPHOCTH MPAMOM M IUIOCKOCTH, TEOpEMAa O MPSAMOU
MIEPIICHAUKYJIAPHON IIOCKOCTH. YTJIBI B IPOCTPAHCTBE: Yroj MEXAY MPAMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIA  yroj, JIMHEWHBIM Yrojl JBYI'PAHHOIO  yrija.
[leprieHIMKYIISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 10  IUIOCKOCTH,  TOPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
IleprieHIUKYJISIPHOCTh  IUIOCKOCTEH: IPU3HAK  IEPHNEHAUKYISAPHOCTH  JIBYX
mIockocter. Teopema 0 TpEX NepPIEHIUKYIAPAX.

MHoOrorpaHHuKH

[IoHATHE MHOTrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBIMYKIIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [lpusma: n-yrospHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MPsiMasi M HAKJIOHHAsI MIPU3MBI; OOKOBas M
NIOJIHAS ITOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuienenunes; 1 ero corcrsa. [lupamupa: N-yroiapHas nupamuia, TpaHu U
OCHOBaHUE MHUpaMuUbl; OOKOBAsl U MOJIHAS TOBEPXHOCTh NMUPAMU/Ibl; IPaBUIIbHAS U
yCeu€HHas NupamMuga. OJIEMEHTbl Npu3Mbl W nupamuabl. [IpaBuiibHbIE
MHOTI'OTPaHHUKU: TMOHSATHE MPABUIBHOIO MHOTOTPAHHMKA; MPaBWIbHASA NpU3Ma U
IIpaBWIbHAs IHpaMUZA; MPABUIIbHAS TPEYrojbHAas INHUPAMUAA U IPABUIBHBIN
TeTpa’ap; KyO0. IlpencraBieHne O NpaBUIBHBIX MHOTOTpaHHMKaX: OKTajap,
noJeKkadip v ukocadip. CedeHust npu3Mbl U IUPAMUIBI.

CummMmeTrpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPUM B NHpPaAMUJAX, HapaJlieenuIenax,
IIPABWIbHBIX MHOIOTPAHHUKAX.



Boblunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIAIb OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomanes OOKOBOM IMOBEPXHOCTH MW MOBEPXHOCTH NPABUIBHOM NHUpPaMUIBI,
TeopemMa O Iulomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOupie Tema B mpoctpaHcTBe. (COOTHONIICHHS MEXKIY IUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEIL.

11 KJIACC

Tesa Bpamenust

Hunuaapudeckas IMOBEPXHOCTb, oOpa3syrorime HWIMHIPUYECKON
MOBEPXHOCTH, OCh UMJIWHJIPUYECKOW MOBEpXHOCTU. [lunuHap: ocHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONMIAJb OOKOBOM U MOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroIne KOHUYECKON MOBEPXHOCTH, OCh U
BEPIIMHA KOHUYECKOH MOBEepXHOCTU. KOHYC: OCHOBaHUWE U BEpIIIMHA, 00pa3yroIIasi
U OCh;, IUIONIAh OOKOBOM U TIOJTHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yrolue U BbICOTa; OCHOBaHUSI U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, AUAMETP; IUIOMATb MOBEPXHOCTH C(hepsl.
B3aumnoe pacnonoxkenue chepbl U MIOCKOCTH; KacaTellbHasi MIIOCKOCTh K cdepe;
10 b CQepBhl.

N3o0pakeHne e BpalleHus Ha MI0CKOCTH. Pa3BEépTka UIUMHIpA U KOHYCA.

KoMOunanuu Tenm BpalieHuss ¢ MHOTOTPAHHHKOB. MHOrOrpaHHUK,
OMMUCAHHBIA OKoOJIO cdephl; cdepa, BOHUCaHHAS B MHOTOIPAaHHUK, WM TEIO
BpalleHUs.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00bEMeE
NPSIMOYTOJIHOTO TMapajuieNienuiena u ciuenctsus u3 Heé. OOBEM MUIMHIpA,
KoHyca. O0BEM 1apa u miomaib chepol.

[Togo6ubie Tenma B mpocTtpaHcTBE. COOTHOUIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TIOJIOOHBIX TEJI.

Ceuennst nwinHApa (MapaJuieIbHO W MEPHEHIUKYJISIPHO OCH), CEYEHUs
KOHyca (MapajijielbHOE OCHOBAHUIO U TPOXOASIIEE uYepe3 BEpIIMHY), CEUCHUS
miapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mockoctu U B mpocTpaHcTBe. CloKEeHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BekTopa mo TpéM HEKOMIUIAHAPHBIM
BekTopaMm. llpaBuno mnapamienenunena. PemeHune 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIpaBWJI JEUCTBUM C Bekropamu. IlIpsAmoyronpHas cucrema



KoopAauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreiimne 3amaud B
KOOpAMHAaTaxX. YTojl MeXIy BekTopamu. CKalIpHOE MPOU3BEIAECHUE BEKTOPOB.
Brruncnenre yriioB Mexay NpsIMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I MPU PEUICHUN T€OMETPUUYECKUX 3a/1a4.



IIVTIAHUPYEMBIE PE3YJIBTATbDI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YNbTAThl OCBOCHHUS MPOrpaMMbl y4yeOHOro MpeaMmeTa
«MaremaTuka» XapakTepPU3YyIOTCS:

I'pa:xknanckoe BOCIIMTAHUE:

c(hOpMHPOBAHHOCTBIO TPAKIAHCKOMN MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJI€HAa POCCHUHCKOro 0O0IecTBa, MPEJACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKITMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
npolenyp rpaxaaHCKoro ooOimiecTBa (BBIOOPBI, OMNPOCHI U Mp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAIIbHBIMM HHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIIUAMY ¥ HA3HAYCHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPaXKAaHCKOU UJICHTUUHOCTH, YBAXKCHUS K
MPOIIJIOMY U HACTOSIEMY POCCUICKONM MAaTEMATHKH, LIECHHOCTHBIM OTHOLIEHUEM K
JOCTHYKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTUYECKOM LIKOJIBI,
K HWCIIOJIb30BAHUIO ATUX JOCTHKEHUN B APYTHX HAyKax, TEXHOJOTHX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JIYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  IOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JICITEIbHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOIO Oy IyIIEro.

JcTeTHYeCKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOUICHHEM K MHUpPY, BKJIIOYAsl 3CTETUKY MAaTEMaTHUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad, peLIeHn, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMATHUYECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB HCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTBIO YMEHHUSI TPUMEHATh MaTeMaTUYECKUE 3HAHUS B
UHTEpecax 370pOBOro u 0e30MacHOro oopasza >KU3HU, OTBETCTBEHHOTO OTHOILICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NHTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U

OT/ABIXA, peryisipHas buszngeckas AKTUBHOCTB); (bu3HIecKoro
COBEpPILIEHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIOJIOOWS, MHTEPECOM K
pazauuHbiM  chepaM  MPo(EeCCHOHAIBHON  JIEATCIIbHOCTH,  CBS3aHHBIM  C
MaTEeMaTUKOW M € TPWIOKCHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBINM BBIOOP
Oynymied mnpodeccud W pealn30BBIBAaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI;



TOTOBHOCTBIO W  CIOCOOHOCTbIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSIKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKHUX 3a]1a4 MAaTEMATUYECKOU HAIIPABJIECHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO JKOJOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIIMSHUS
COLMAIIBHO-3KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOAHOM M COLIMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpHMEHTAIIME HA MPUMEHEHHWE MAaTEMATUYECKUX 3HAHUW A pELICHUs 3a]ad B
00JJaCTU  OKpYXaIoIllel cpenbl, IUIAaHUPOBAHUS IIOCTYNKOB M OILIEHKH HX
BO3MOXHBIX ITOCJIEACTBUM JJIs1 OKPYKAIOLIEN CPEabl.

IleHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAayKM W  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HAyKd Kak cQepbl YelIOBEUeCKOW JeATeNbHOCTH, JTaroB €&
pa3BUTUS W 3HAYUMOCTH JUISI PA3BUTUS LMBWIN3ALUU;, OBJIAJCHUEM S3BIKOM
MaTeMaTUKA M MaTEMAaTUYECKOM KyJIbTYpOM KaK CPEIACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATHh IMPOEKTHYID M HMCCIEAOBATEIbCKYIO AEATEIbHOCTh
VHJUBUIYaJbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHble Pe3yJbTaThl OCBOCHHS MPOTPAMMBI y4eOHOTO MpeaMeTa
«MaremaTuka» XapaKTePHU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMETbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUsaMU, YHUBEPCANbHbIMU Pe2YNIMUBHBIMU OeUCTNEUIMU.

1)  Vuueepcanvnvie  noznasamenvuwvle  Oelicmeus, — 0becneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX HNPOYECCO8 0Oyuarwuxcs (oceoeHue
Memo008  NO3HAHUS — OKpYJcarwe2o0  Mupa,  NpUMeHeHUue  JI02UYECKUX,
ucciedosamenbCcKux onepayuil, ymenutl pabomams ¢ ungopmayueti).

ba3oBble j1ornueckue 1ecTBUs:

e BBIABIATH U XapaKTEPU30BaTh CYIIECCTBEHHBIC NMPU3HAKK MaTEMaTUYECKUX
O0OBEKTOB, TOHSATHHA, OTHOIICHHH MEXIy MOHATHAMH; (HOPMYITHUPOBATH
ONIpECIICHUS]  TOHSATUH; YCTAHABIMBATh CYIIECTBCHHBIW MPHU3HAK
Kjaccu(uKanuy, OCHOBaHUSA i OOOOIIEHHS U CPaBHEHUs, KPUTEPHUH
MIPOBOJMMOTO aHAJIN34;

e BOCHPUHUMATH, (OPMYJIHPOBATH W  TNPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIMHUYHBIC, YAaCTHBIE W OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
MpoTUBOpeunsi B (akTaxX, MaHHBIX, HAOIIOJCHUSIX W YTBEPKICHUSX;



npenjaraTb ~ KpUTEpPUM  JIJI8  BBIABJICHHMS ~ 3aKOHOMEpPHOCTEH |
MIPOTUBOPEUHH;

e JI€NIaTh BBIBOJbLI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPAKAEHUN (MpSAMbIE U OT MPOTUBHOIO), BBHICTPAaUBaTh apryMEHTAIUIO,
MPUBOIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHHS Y BBIBOJIbI;

e BbIOMpaTH CHOCOO pemnieHust yd4eOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoJNee MOAXOASIIMUA C YIETOM
CaMOCTOSITEIIbHO BBIJEIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUA:

e HCIOJIB30BaTh BOMPOCHI KaK MCCIIEA0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIemMYy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOATENbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEJIOBAHUE TII0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BbEKTa, SBJIECHHS, MpOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMH, SBJIICHUSMH, MTPOLIECCAMU;

e CaMOCTOSITENIBHO (OPMYITUPOBATH OOOOIIEHHUS U BBIBOBI IO pe3yibTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEA0BAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

e TMPOTHO3UPOBATh BO3MOKHOE pPA3BUTHE MPOLIECCA, a TAKKE BbIIBUTATH
MPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

e BBIABIATH JACPUITUTH HHPOPMAIINH, JTAHHBIX, HEOOXOAUMBIX i OTBETA
Ha BONPOC U JJIs PEIICHUS 3aa4H;

e BbIOMpaTh HMH(DOpPMALMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

e CTPYKTYpUPOBaTh MH(POPMAIIMIO, TPEJICTABIATH €€ B Pa3IUYHbIX (HOpMaXx,
WUTIOCTPUPOBATh Tpaduyuecky;

e OILICHUBATH HaJAEKHOCTh uH(bOopMaIuu o CaMOCTOATENIbHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvmvie KOMMYHUKAMUGHble  OclcCmeUs, 0becnedusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00YUAOUJUXCAL.

OO0menune:



BOCHPUHUMATh M  (QOPMYIHPOBaTH CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU M LIETSIMU OOILIEHHUS; ICHO, TOYHO, IPAMOTHO BbIpa)aTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NHCbMEHHBIX TEKCTax, J1aBaTh IOSICHEHUS IO
XOJly peuIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysbTaT;

B X0J1e 00CYXKIeHUs 3a/1aBaTh BONPOCHI IO CYLIECTBY O0CYK/1aeMOM TEMBI,
npoOJIeMBbl, pelIaeMon 3aJ1aul, BbICKa3bIBATh UJIEU, HAalleJIEHHbIE HA TTOUCK
pELICHMSI; COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHHKOB JMAJIOra, OOHapy»XUBaTh pa3IMyUe€ U CXOJCTBO MO3ULMUMI; B
KOPPEKTHOU popme hopMyaupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS;
NPEACTABIATh  pPE3yJabTaTbl  pEIIEHHs  3a7a4d,  SKCIEPUMEHTAa,
UCCIIEJIOBAHMSA,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YUETOM 3aJ1ay MPE3eHTALMU U OCOOCHHOCTEN ayIuTOPHH.

CorpyaHuyecTBo:

3)

NOHMMaTh W HUCIIOJBb30BaTh  MpEUMYIEecTBA  KOMaHAHOM |
WHANBUYyaTHON paOOThI MPY PEIICHUH YIEOHBIX 3a1a4; MPUHUMATH I1eJTh
COBMECTHOU JESTEIbHOCTH, IUIAHUPOBATh OPraHU3aIdi0 COBMECTHOMN
paboThI, pacrpenensaTh BUAbl paboT, J0roBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3yJbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (hopMax padboThl (00CYyKIeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» M WHBIE); BBINOIHATH CBOK YacTh pabOThl U
KOOPJMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH 4YJI€HAMH KOMAaHJbI;
OLICHUBATh KA4e€CTBO CBOET0 BKJIaJia B OOIMIMN MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUS.

Vuueepcanonvie  pezynamuenvie Oeticmeus, obecneuugarom

G opmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a7a49H, BRIOUPATh CTIOCO0 perieHus
C Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOU
uH(pOpMaITIH.

CaMOKOHTPOJIb:

BIIAJCTh HAaBBIKAMHU TIO3HABAaTEIbHOW pedaekcun KaKk OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCO0AMHM  CaMOINPOBEPKH, CAMOKOHTPOJISI Ipoiiecca U
pe3yJibTaTa pelIeHUsI MATEMaTUYECKOU 3a/1a4u;

MPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU
3a7a4i, BHOCHUTb KOPPEKTHBBI B [ICATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENbCTB, JaHHBIX, HAMJICHHBIX OMIMOOK, BHISIBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIW M YCIOBUAM, OOBICHATH
IIPUYMHBI JOCTUXKEHUSI WIM HEAOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJUTh OMIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI
10 KJIACC

OnepupoBath MOHATUSAMHU: TOUYKA, IPSIMAsi, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS M3 HUX MpPU PEUICHUH
reOMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATUSAMU: NAPAIIEIBHOCTh U NEPIEHIUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aMMHOE pPACIHOJIOKEHHE NPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMM: JIBYTPAHHBIM yroJl, TpaHU JABYIPAaHHOIO YIJIa,
pedpo ABYTrpaHHOro yria; JUHEHHBIM Yrojl ABYTPAHHOrO yrja; IpalycHas Mepa
JIBYTPAHHOIO yIia.

OnepupoBaTh NOHATUAMU: MHOIOTPAHHMK, BBIMYKIBI W HEBBITYKIbIN
MHOT'OI'PaHHHUK, 3JIEMEHThl MHOTOI'PaHHUKA, TPABWIbHBIM MHOTOTpaHHUK.

Pacno3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHMKOB (IIMpaMUJa; NpHU3Ma,
OpsIMOYTOJIbHBIN Mapajiiesienure, Kyo).

KnaccudunmpoBare ~ MHOTOrpaHHUKHM,  BbIOMpas ~ OCHOBaHMS IS
KJacCUPUKAUU (BBIYKJIbIE W HEBBINYKJIble MHOTOIPDAHHUKHU; IpaBUJIbHbIE
MHOIOT'PaHHUKH; IPSIMbIE U HAKJIOHHBIE MPU3MBI, TAPAJIJICIICUIIEIbI ).

OnepupoBath MOHATUSMHU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOT OI'PaHHUKOB.

OOBSICHATH MPUHLIMIIBI IOCTPOEHUS CEYEHUH, UCIIOIb3Ysl METO/] CJIEOB.

Crpoutrh ceyeHUsT MHOTOIPAHHHKOB METOJOM  CJEAOB, BBIIIOJHSTH
(BBIHOCHBIE) IUIOCKHME YEPTEKH M3 PUCYHKOB IPOCTBIX OOBEMHBIX (DUTYp: BUA
CBepXy, COOKY, CHU3Y.

Pemars 3a1aun Ha HaxOXKJEHHE T€OMETPUUYECKUX BEJIIMYUH IO 00pa3lam Win
QNrOpUTMaM, MPUMEHSS] W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHAAPTHBIX MaTEMAaTHYECKUX 3a7a4 HAa BBIYUCIECHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKH JIO MpsIMOM, OT TOUYKM JO IIJIOCKOCTH, MEXIY
CKPELMBAIOIIUMUCS TPSIMBIMHU.

Pemars 3aaun Ha HaxOXKJEHHE T€OMETPUUYECKUX BEJIIMYUH MO 00pa3lam Win
aNropuT™MaM, MPUMEHSS] W3BECTHbIE AHAJUTUYECKUE METOAbl MPU PEIICHUU
CTaHJAAPTHBIX  MaTeMaTUYECKUX 3aJady Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIMMHACA TPSIMBIMH, MEXKIYy NPSIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.



Boruncnsats 00bEMBI U TUIOIIAAM MOBEPXHOCTEH MHOIOTpaHHUKOB (TIpH3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMyI; BBIYHUCIATH COOTHOLICHHUS MEXIY
IUIOIAIIMU TIOBEPXHOCTEHN, 00bEMaMU OJJOOHBIX MHOTOTPAHHHUKOB.

OneprpoBaTh NOHATHAMH: CUMMETPHS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U TUNIOCKOCTh CUMMETPUU (DUTYpPHI.

W3Bnekatrb, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX MEOMETPUUECKUX (PUTypax, MPEJCTaBICHHYIO Ha YepTexkax U
PUCYHKAaX.

[IpumensaTy reoMerpuueckue (aKThl JUIsl PEIICHUS] CTEPEOMETPUUECKUX
3a7ay4, MPEANOIararolux HeCKOJIbKO IarOB PEIICHUs, €CJIU YCIOBUS IIPUMEHECHUS
3a/1aHbI B SIBHOU (popMe.

[IpumeHaTs mpocTedliMe OpPOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1a4.

IIpuBoaUTE NpUMEpPBl MATEMATHUYECKHUX 3aKOHOMEPHOCTEM B INPUPOAE U
YKU3HU, pPacliO3HABaTh IPOSBIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATE MOMYyYEHHBIE 3HAHMS HA IPAKTHKE: AHAIU3UPOBATH DPEAIbHBIE
CUTyallud W IPUMEHATb HU3YYEHHBIE IIOHATHUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTUyecku CcGOpPMYyJIHPOBAHHON MpoOJIeMbl, MOJEIUPOBAaTh peabHbIE
CUTyallud Ha A3bIKE TIEOMETPUM, MUCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHITHI U TEOpEM, anmnapara aareOpbl; pemarb
IIPAKTUYECKUE 3a/1a4M, CBA3AHHBIC C HAXOXKIECHUEM IT'€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MOHATHSIMHU: LWIWHIPUYECKAs TMOBEPXHOCTh, O0Opasyrolime
UWINHIPUYECKOW  MOBEPXHOCTH;  IIWIMHAP,  KOHWYECKass  IMOBEPXHOCTb,
oOpa3yrolue KOHMYECKON OBEPXHOCTH, KOHYC; cheprueckas MoBEepXHOCTb.

PacnioznaBath Tena BpamieHus (LUJIMHIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYUYEHUS TE BPAIICHUS.

KnaccudunmpoBars B3auMHOE pacnoyioxkeHue cepbl U MIOCKOCTH.

OnepupoBath MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BBICOTA
CErMEHTa; IIApOBOM CIIOM, OCHOBaHUE IIAPOBOIO CIIOSl, BHICOTA IIAPOBOrO CJOS;
IaPOBOM CEKTOP.

Boruucnare  o0bEMBI M IUIOHIAM  TOBEPXHOCTEH TeNn  BpallleHWUs,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYI.

OnepupoBaTh TMOHSATUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
ONMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEIO
BpallEHUS.

BbIYnClSITh COOTHOIICHUSI MEXIY IUIONIAASIMU MTOBEPXHOCTEH U 00bEMaMU
MOT00HBIX TEJL.



N3o00paxarh u3ydyaemble (QUrypbl OT PYKHM M C HPUMEHEHUEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbInoaHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
¢Guryp: Bug cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEN BPALLECHUS.

W3BnekaTb, MHTEPHIPETHPOBATH M NPeoOpa3oBbIBaTh HMHPOPMALHIO O
OPOCTPAHCTBEHHBIX FEOMETPUUECKUX (hUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAaX.

OneprpoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE IEUCTBUSA CIOXKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOXEHHSI BEKTOpa Ha YUCII0, O0bSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

[IprMeHsTh IpaBWIIO NIapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroil MEXKIY
BEKTOPAMHU, CKAISIPHOE NPOU3BEICHUE BEKTOPOB, KOJUNIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJspHOEC IIPOM3BEACHUE, pACKIaAbIBATL BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOpPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTe reoMerpuueckue (aKThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIAraIliuX HECKOJIbKO 1IaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3a/1aHbI B SIBHOU (popMe.

Pemate mpocreimne reoMeTpuyecKue 3a1a4d HA NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemare 3amayn Ha [10Ka3aTelIbCTBO MAaTEMAaTHUYECKUX OTHOLICHUW W
HaXOXKJIEHUE T€OMETPUYECKUX BEIMYUH MO 00pa3laM WK aaropuTMaM, NPUMEHss
U3BECTHBIC METO/bI IIPU PELLICHUU CTAHAAPTHBIX MaTEMAaTUYECKUX 3a1a4.

[IpumenaTs mpocTediMe OpPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a1au.

[IprBOoaWTE HpUMEpPBl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HU, PacllO3HaBaTh NPOSBIECHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIprMeHATh IMOMYyYEHHBIE 3HAHMUS Ha IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HU3YYEHHBIC IIOHATHA B IIPOLECCE IIOMCKA PELICHUS
MaTEeMaTUYECKH C(HOPMYTUPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATh pPEAJbHBIE
CATyallud Ha A3bIKE TIEOMETPUM, MCCIEAOBATH IIOCTPOEHHBIE MOJCIU C
UCIOJIb30BAaHUEM I'€OMETPUUECKHUX MTOHITUI U T€OpeM, arnmapara aareopsl; pelaTh
[IPAaKTUYECKUE 3aa4U, CBA3AHHBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEITUYHUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
Koan4yecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontposabusie | IlpakTuueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypchbl
bubmuoreka [JOK
1 Bexetiite B cTepeomeTpitio 10 https://m.edso0.ru/1c209e37
5 [IpsiMbI€ ¥ TITOCKOCTH B IPOCTPAHCTBE. 12 1 bu6mmoreka [JOK
[TapannenbHOCTh NPAMBIX U INIOCKOCTEN https://m.edso0.ru/1c209e37
3 IlepneHgUKyIAPHOCTD MPSAMBIX U 12 bubmuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo0.ru/1c209e37
but6mmoreka [IOK
4 1 1
VYTII6I M@K TPSMBIMH | ITIOCKOCTSIMU 0 htts://m.eds00.ru/1c209637
bu6mmoreka [IOK
> MrororpatiKit 1 ! https://m.edso0.ru/1c209e37
N but6mmoreka [IOK
6 OOBEMBI MHOTOIPaHHHKOE d ! https://m.edso0.ru/1c209e37
7 IloBTOpEHME: ceUeHUsI, PACCTOSIHUS U YTJIbI 4 1 bubmmorexa LIOK
P ' P - https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5} 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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https://m.edsoo.ru/1c209e37

11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaunmeHoBaHmMe pa3aeioB U TEM nudposbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NMPorpamMMbI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka LIOK
Tena ppateris 12 https://m.edso0.ru/1c209e37
" bubmuorexa [IOK
ObnEmb Ten S 1 https://m.edso0.ru/1c209e37
BekTophl 1 KOOPIMHATEI B IIPOCTPAHCTBE 10 1 bubmorexa [OK
p P poctp https://m.edsoo.ru/1c209e37
[NoBTOpenue, 06061ICHNE, 7 1 bubmmoreka [IOK
cUcCTeMaTHU3aIus 3HaHUN https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Martemartuka: anrebpa v Hadalia MaTEMaTHYECKOTO aHalIn3a, TEOMETPHSL.
I'eomerpus, 10-11 knaccel/ Atanacsia JI.C., byry3o B.®., Kanomnes C.b. u np.,

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJIA

MATEMATHUKA: AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O
AHAJIM3A, TEOMETPUSA TEOMETPUA10—11 kitaccsl

ba3zoBelii 1 yrinyOnéuHbIi ypoBHU MeToaudeckrue peKkoMeHaanl K yueOHuky Jl.
C. Aranacsna, B. ®@. byry3osa, C. b. KagomieBa u ap.,AKIIMOHEPHOE 0OILIECTBO

«M3narenscTBo «lIpocsemenney.,-2023r

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://m.edsoo.ru/

https://resh.edu.ru/

https://edu.skysmart.ru/promo/unschool-homework

https://educont.ru/

http://mathnet.spb.ru






