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MOSACHUTEJBHASA 3AIIKNCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DemepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa CPEAHEro O0IIero 00pa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWM, NPEABABISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWIMN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ecIieYuBaeT OBIAICHUE KITFOYEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 0Opa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIXCsl.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEIMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUYEHUS T€OMETPHH B HAMpPABICHWU JIHUYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (opMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKICHUH TE€OMETPHUUYECKUX
abcTpakiuii, COOTHOLICHUH pPEaTbHOTO W WACATBHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKON HAyKOW SIBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
re€OMETPUU B CUCTEME HAYK M POJIM MaTeMaTUYECKOr0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUsA, TaK Kak oOOeCrneYyrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MbIIUIeHHE, (HOpMUPYEMOE NPU HM3YYEHHH OOYy4YaroIIMMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIEMOYKHU JJOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHUE BBIIBUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWH 3aJad4 eCTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX 00NacTSIX AESITeNbHOCTH denoBeka. OpHEHTalus 4YellOBeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHMaNIbHOrO ObITHS, (opma
OTPaXEHHUS OKPYXAIOIIero MHpa, YCIOBHUE YCIEIIHOTO IMO3HAHHS W aKTUBHOTO
npeobpazoBaHusi  AecTBUTENbHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIMHSAET pa3Hble BUABl y4eOHOM U TPYIOBOM JESITEIBHOCTH,
ABJISETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KAdyeCTB, MO3TOMY aKTyallbHa
3amaya (opmMupoBaHHS y OOYYArONIMXCS MPOCTPAHCTBEHHOTO MBINUICHHS Kak



Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU EATEIIbHOCTH M0 MHOTUM HAPABICHUSM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 0O0yueHus — 00I1IeoOpa3oBaTeibHOE W OOIIEKYJIbTYpHOE pPa3BUTHE
oOydarommxcss  4yepe3  OOecrie4eHHe  BO3MOXKHOCTH  MpUOOpETeHuss |
WCMOJIb30BAaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W  JCUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCTIEIITHOTO MPOI0JDKEHNS 00pa30BaHUS
M0 CTIEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpur Ha 0a30BOM ypOBHE NIpelHa3HA4YeHa JUIs
OOy4YaronMXxcst CpeHEN MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHHM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co crenu@uKod TEOMETPUH U HEOOXOAMUMBIE [JIi J>KM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTb HU3YyYUTh I'€OMETpHUI0 OoJiee
r1y0OKO, €cii B JajbHEWIIEeM BO3HUKHET HEOOXOJIMMOCTh B T€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHATBHOU ESITEIHLHOCTH.

JlocTH)keHHE LeM OCBOEHMSI MPOrpaMMbl OOECIIEUMBAETCS pELICHUEM
COOTBETCTBYIOIIMX 3anad. [lpuopureTHbIMM 3aJadyaMud  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kjaccax SBIsSIFOTCS:

e (opMupoBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpaIleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJSIONIUX OMUCHIBATH
Y U3y4aTh Pa3HbI€ SIBICHUS OKPYKAIOIIETO MUPA;

e (QopMupOBaHHME YyMEHHUSI paACIO3HABATh Ha YEPTEkKaX, MOJACISIX U B
peabHOM MHPE MHOTOTPAHHUKHU U TEJIa BPAILICHHUS;

e OBJAJCHUE METOJAMH PEIICHMS 3aJlady Ha TOCTPOCHHS Ha M300paKEHUIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opMuUpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHSTHUSMH O
MHOTOTPaHHHUKAX U TeJaX BPAIIeHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHHE  QITOPUTMAMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMHupoBaHUEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUUYECKUX 3ajady M 3a7ad ¢
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJJICKTYaJbHbBIX u TBOPYECKHUX CIOCOOHOCTEM
OoOydJarommMxcsi, TMO3HABATEIbHOW  AKTUBHOCTHU,  HCCIEIOBATEIHCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;

e (opmupoBanue GyHKIIMOHATBHOM TPaMOTHOCTH, pEJIEBaHTHOM
r€OMETPUU: YMEHUE paclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
NOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTyallWsIX M TIPU HU3YYEHUU NPYTUX YYCOHBIX MPEAMETOB, MPOSIBICHUS



3aBHCHUMOCTEl U 3aKOHOMEpHOCTeH, (OpMynHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKHE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PElIeHHs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTINYUTENBHON OCOOCHHOCTBIO IPOrpaMMBbl SIBIISIETCSl BKJIKOYEHHE B KYypC
CTEPEOMETPUM B HayaJle €ro H3y4yeHus 3aJad, pEIIaeMblX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHMUSI, M OTIPEICIEHHBIM 00pa30M OpraHn30BaHHas paboTa Haj
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUJICHUS, CTUMYJIHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBHUPYET K
NanbHENIIeMy U3YUYEHUIO MPeaMETa.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IPAKTUYECKON NeATEeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yYallUXCs B Kypce€ CTEPEOMETPUM NPOBOAMUTCS 3a CUET pEIUEHUs 3a1ad Ha
CO3JaHUE€  NPOCTPAHCTBEHHBIX O0pa3oB W  33Jad Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a MPOBOJUTCA C ONMOPOM Ha
HarJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHuororpanHukn», «IIpsiMple U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacmpezieniieTcsi He TOJIbKO IO COJIEp)KaTelbHbIM JIMHUSAM, HO M MO TojaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue o0Opa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacupeneNéHHbIM [0 TroJaM oO0ydeHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIEHUE T'€OMETPUUYECKUMHU
HNOHSTHUSAMU U HaBBIKAMU OCYILECTBISIIOCH MOCIEA0BATENbHO U MOCTYNATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOy4YaroIIMXCs, pacIiupss U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVTAHE
Ha u3yuenue reomerpumn orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Heneno B 11 kitacce, Bcero 3a jiBa rojia ooyudenus - 102 yueOHbIX yaca.

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YAEHUKA
Vueonuk: ['eomerpust 10-11 wm,  Astop: JI.C. Atanacan u gap. (3.
[Ipocsemenue 2024r)



COAEPKXAHUE YYEBHOI' O KYPCA

10 KITACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TIOHATHS  CTEpEOMETpUH. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHUHM:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKArOLIUECS,
napajuielbHble W CKpelMBamoIuecs ImpsMble. [lapamnenbHOCTh NpsAMBIX H
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
[apaJuIeNIBHOCTh TPEX MNMPAMBIX; MAPAIIEIBHOCTh MPSAMOW U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YIoJd MEXAy NPsIMBIMA B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulesIbHble  IUIOCKOCTH; CBOMCTBa
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIypbl Ha
IJIOCKOCTH: TETpa’ap, KyO, napajiesaenunes]; IOCTPOCHUE CEUCHU.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAapAJUICIAbHbIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: IPU3HAK  NEPHEHAUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronapHas
NpU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuieJienunes; U ero cporcra. llupamupa: N-yronpHas nupamuga, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS MOBEPXHOCTh MMPAMHU/Ibl; PAaBUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBunbHbIE
MHOTOTPAHHUKU: MOHATHE MPABUIIBHOIO MHOTOIPAHHMKA; NPaBUJIbHAS MpPHU3Ma U
NpaBWJIbHAs IHWPAaMHUIA; NPABUJIbHAs TPEYroJibHas MNHUpPaMUAA W TPaBUIIbHBIN
TeTpadap; KyO. IlpeacrtaBieHue o MpaBUWIBHBIX MHOTOIPAHHUKAX: OKTadp,
nozexa’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMHUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, NPSMOMH,
IUDIOCKOCTU.  OJEMEHTBl CUMMETPUM B MNHpaMHAAX, Napajulelenunenax,
IIPaBUJIbHBIX MHOTOIPAHHHKAX.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JuaroHalv, YTJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOW MMOBEPXHOCTU MPSIMON MPU3MBI,



IUIOIA/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSMOM MPHU3MBL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPAMUJIB,
TeopeMa O IUlomaau yceu€éHHou nupamuibl. [lonstue o0 o0béMe. OO0BEM
nUpamMubl, TPU3MBI.

[logo6ubpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX TEN.

11 KJIACC

Tesia Bpalmenus

[Hunuaapuyeckast MOBEPXHOCT, oOpazyrorue HUJIUHAPUYECKON
NOBEPXHOCTH, OCh LWJIMHIPUYECKON MOBEpXHOCTU. LlWimHIOp: OCHOBaHUA U
OOKOBasi MOBEPXHOCTb, OOpasyroliass MW OCh; IUIOMAAhr OOKOBOW M IOJIHOM
IIOBEPXHOCTH.

KoHnueckass moBEepXHOCTh, 00pa3yroline KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCh; IUIOIIAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpasymolre U BbICOTa; OCHOBaHMS U OOKOBasI TIOBEPXHOCTb.

Cdepa u map: 1meHtp, paguyc, AUaMeTp; IUIOUIaJb MOBEPXHOCTU C(hephl.
B3auMHoe pacnionoxenue cepsl U IUIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
10111 ChEpHI.

N3o06pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KoMOuHanun Tenm BpalieHuss YW MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalleHUs.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
OpsIMOYTOJIBHOTO TMapajiienienuneaa M cienctsus u3 He€. OO0bEM IUIMHApA,
koHyca. O0BEM 11apa u miomaab chepsl.

[lonoGHeie Tena B mpocTtpaHcTBE. (COOTHOUIEHUS MEXAY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenus mwiMHIpa (TapajyIebHO M TNEPHEHAMKYJISIPHO OCH), CEUYCHHUS
KOHyca (mapaJuieIbHOE OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CEUEHUS
uiapa.

BeKkTOpbI M KOOPAMHATHI B POCTPAHCTBE

BekTop Ha miI0cKkoCcTH U B npocTpancTBe. CI0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
MPUMEHCHUEM TMPaBUJI JEUCTBUU C BekTopamu. [IpsiMmoyrosibHast cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreitmiue 3agaun B
KOOpAMHATax. YTojl Mexay BekTopamMu. CKalIApHOE TNPOU3BEAECHUE BEKTOPOB.
BrluncneHne yrioB MEXIy MPSMBIMH U TJIOCKOCTAMU. KOOpAHMHATHO-BEKTOPHBIMA
METO/I IIPU PELICHNH F€OMETPUYECKHX 3a/1aY.



INIJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOTrpamMMbl y4yeOHOTO MpeaMera
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCHUHUCKOro OOIIeCTBA, MPENCTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoLeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMECHHEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C UX
GyHKUMUSIMY ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
K HCIOJb30BAHUIO ATHUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHIICKOTO Hapoaa;
c(OpPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U AESATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKJIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, pEIIEHHN, pacCCyXICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCleKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.

du3znyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
HWHTEpecax 3J0pOBOro U 0e30macHOro odpasa *1U3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (310pOBOE€ MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryispHas dusnueckas AKTHUBHOCTb); dbuzngecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIEHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JEATENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBIA BHIOOP
Oyaymeil mnpodeccun U peanu3oBbIBATH COOCTBEHHbIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HAa TPOTSHKEHUU BCEHW JKMW3HU; TOTOBHOCTHIO K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIYeCKO€e BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIBTYpbHI, IOHUMAaHHEM BIIHSHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAILHOM
Cpembl, OCO3HaHWEM TJ00aJTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM JJIS pelIeHUs 3aaad B
00JaCTH  OKpY’KaroIIeH cpeapl, IUTAaHUPOBAHMS ITOCTYIIKOB MW OIEGHKH HX
BO3MOYKHBIX ITOCJICICTBHH ISl OKPYKAIOIEH CPeJIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MACATENbHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IMBUIM3ALMH; OBJIAJACHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCATEIHHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeTanpeaMeTHbIE Pe3yNIbTaThl OCBOCHHS IMPOrPaMMBI YUeOHOTO IMpeaMeTa
«MaremaTHka XapaKTEPHU3YIOTCS OBJIaJICHHEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vuusepcanvnvie  noznaeamenvhvle  Oelucmeus, — 0bOecneuusaom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 0OYYAIOWUXCS (0C8OeHUe
Memoo0o8  NO3HAHUSL — OKpYJCcalowe2o  Mupa,  NpuMeHeHue  J0SUYECKUXx,
uccie008amenbeKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornueckmne geiicTBUs:

e BBIABJIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MIPU3HAKA MAaTEeMaTHYCCKUX
OOBCKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHAMH, (DOPMYIHPOBATH
ONpE/CIICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  IIPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH W  MPeOOpPa3OBbIBATh  CYKJICHUS:
YTBEPIUTEIIbHBIC W OTPUIIATEIIbHBIC, CAMHWYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEMaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M W
IPOTUBOpEYHs B (pakTax, JAaHHBIX, HAONIONCHUAX U YTBEPKICHHSIX;
npemjiaraTh  KPUTEPUM  JUIS  BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;



JienaTh BBIBOABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IIPOBOAUTH CaMOCTOATEIIBHO J0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKACHUN (IIpsIMBbIE U OT IIPOTUBHOIO), BHICTPAWBATh apTyMEHTALIMIO,
IPUBOJUTH NPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

BBIOMpATh CIOco0 penieHus ydyeOHOW 3agaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pElLIeHMs, BBIOMpaTh HauOosiee MNOAXOASIUN € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCITI0JIb30BaTh BOMPOCHI KaK MCCIIEOBATEIbCKU MHCTPYMEHT IMO3HAHUS,
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME IPOTHUBOPEUYUE, MpoOIeEMy,
yCTaHaBIMBaTh  HCKOMOE€ M  JlaHHOe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

IIPOBOJUTH CaMOCTOATENIEHO CIUTAHUPOBAHHBII AKCIIEPUMEHT,
UCCIIEJOBAHUE TI0 YCTAaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (POpMYIHpPOBaTH 0000ILEHUSI M BBIBOABI O pe3yibTaTaM
IIPOBENEHHOIO HAONIONEHUS, UCCIEJOBAHMsI, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IIPOTHO3UPOBAaTh BO3MOKHOE PAa3BUTHE IMPOLECCA, A TAKXKE BBIABUIATh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanmueii:

2)

BBISIBIIATH J1€PUIMTHI UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]1a4H;
BbIOMpaTh  MHGPOpPMALUI0O U3  MCTOYHHKOB  PA3IUYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;
CTPYKTYpPUPOBaTh UH(POPMALIKIO, MPEACTABIATh €€ B pa3IMUHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OLICHMBATh HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSATEJIEHO
c(OpMYyJIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvnvie Kommynuxkamuenwvle  Oelicmeus, — odecneuusarom

C¢0pMMpO6‘ClHHOCWlb COL;UCZ]ZbelX HABBLIKOB 06yqar0mux0ﬂ.
OO01menue:

BOCIIPUHUMATh W (QOPMYJIHPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U TICJISIMH OOIIECHHMSI; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX U IIMCBbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS I10
XOJly pelLICHUs 3aa4i, KOMMEHTUPOBATH NIOJIyUYEHHBIN PE3yJIbTAT;



B X0/ 0OCY>KJEHHs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJICH, HAIlCJIEHHBIC Ha MTOUCK
pELICHMs; COIOCTaBIATh CBOM CYXKIEHHA C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHMayora, OOHapy»uBaTh pa3iMyue U CXOJCTBO MO3UIIMHA; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHA  3aJa4yd,  SKCIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAIMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCHOJB30BaTh  MPEUMYINECTBA  KOMaHIHOM |
WHJMBUAYAJIbHOU pabOThI MPU PEIICHUH YUYEOHBIX 3a/]1a4; IPUHUMATh 1EJb
COBMECTHOM JEATENbHOCTU, IUJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacnpeaeNsTh BUABI paboT, JOTOBAPUBATHCSA, 00CYKAATh MPOIECC
U pe3ysbTat paboThl; 00001aTh MHEHHS HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHHUI,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacThb pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJIajJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie oeticmeus, obecneuusaiom

GopmuposaHue cmviC108bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHS 3a]1a4i, BRIOUPATh CIIOCO0 PEIICHUS
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU [O3HABAaTEIbHOM pedekcud Kak OCO3HAaHMS
COBEPLIAEMBIX JEUCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJILTATOB;
BJIaJ€Th CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTpOJII Tmpolecca H
pe3yJibTaTa peleHnsl MaTEMAaTHIECKOM 3a/1auu;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENIbCTB, TAHHBIX, HAWIEHHBIX OLINOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHWBAaTh COOTBETCTBHE pe3yJbTaTa LEId U YCIOBUSM, OOBSCHATH
MIPUYUHBI JTOCTHKEHHS WIM HENOCTHKEHUS PE3YJIbTAaTOB AECATEIBbHOCTH,
HaXOJUTh OIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC



OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OmneprpoBaTh NOHATUAMU: MAPAIIETBHOCTh U NEPIEHANKYIAPHOCTD MPSMBIX
Y IUIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE pAaCIONIOKEHUE TPAMBIX M IIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYTPAHHBIA yroJl, TPaHU JABYI'PAHHOIO YIJIa,
pedpo IBYrpaHHOrO yrIjla; JMHEWHBIA Yrojl ABYTPAHHOIO yIJa; rpajycHas Mmepa
JBYTPAHHOI'O yTJIA.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIA M  HEBBITYKJIIbIMI
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (IMpaMMla; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHUS IS
Kjiaccu(ukauuy (BBIMTYKJIbIE M HEBBINYKJIBIE MHOTOTPAaHHUKW;, MPABUIIbHBIC
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajuICICITUIEAbI).

OnepupoBath MOHATUSMHU: CEKYIAs IJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCIIOJIb3YSl METO/I CJIEJIOB.

CtpouTh c€YEHUST MHOTOIPAHHUKOB METOJOM  CII€JIOB,  BBINOJHAThH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXy, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HaXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QIrOPUTMAaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 337a4 HAa BBIUMCICHUE PACCTOSHUNA MEXIY JABYMSI
TOYKaMH, OT TOYKA JO NPSIMOM, OT TOYKHM JO IUIOCKOCTH, MEXAY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemarp 3a71aun Ha HaXOXKJIEHUE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QIrOpuT™MaM, NPUMEHSSI W3BECTHbIE AHANMTUYECKUE METOJbl MpPU pEUIeHUU
CTaHJAAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy MNPSIMOM M TUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupamMpza) ¢ OpuMEHEeHueM (OpMyJ; BBIUMCIATH COOTHOILUEHUS MEXKIY
IJIOIIAASMU TOBEPXHOCTEHN, 00BbEMaMU NOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYI Ha YepTekax U
pHUCYHKaXx.



[TpumensaTs reomeTpuueckue (HaKTbl Ui PEUICHHs CTePEOMETPUUECKUX
3a]a4, MPEANoaraloux HECKOJIbKO MIaroB PeLIeHHs], €ClIM YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

[lpuMeHsTh TpoOCTEWIIME NOPOTPaMMHBIE CPEACTBA UM AJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PEUICHUU CTEPEOMETPUIECKUX 3a/1a.

[TpuBoaUTH TpUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOAE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUHU B UCKYCCTBE.

[IpuMeHsATH MONydyeHHBbIE 3HAHWA HA TMPAKTUKE: aHATU3UPOBATh pealibHbIC
CUTyallud M TIPUMEHSTHh HM3y4YCHHbIE IOHATUS B TIPOILIECCE MOMCKA PEIICHUS
MaTeMaTU4eCKd CPOPMYIMPOBAHHOW MPOOJIEMBI, MOJEIMPOBATh pEalbHbIC
CUTyalldd Ha S3bIKE TEOMETPHH, WCCIEAOBAaTh IOCTPOCHHBIE MOJETH C
UCIIOJIb30BaHUEM T€OMETPUUIECKUX MMOHATHI U TEOpeM, anmapara aireOpsl; penarhb
PAKTUYECKUE 3a]1a4M, CBA3aHHbIC C HAXOKJCHIUEM I€OMETPUUECKHUX BEIHUYHUH.

11 KJIACC

OnepupoBaTh NOHATUAMH: IWIMHAPUYECKAs MOBEPXHOCTh, 0O0pa3yrolue
UAJMHIPUYECKOW  MOBEPXHOCTH;  IIWIMHAP,  KOHWYECKass  IMOBEPXHOCTb,
oOpa3yrolue KOHNYECKOH TOBEPXHOCTH, KOHYC; c(pepruyeckasi MOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HAIMHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLIECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BhICOTA
CEerMEHTAa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIOS;
1apOBOM CEKTOP.

Beruncnare  0o0bEMBI U IUIOHMIAAM  TOBEPXHOCTEH Ten  BpalleHus,
T€OMETPUYECKUX TeJ C TPUMEHEHUuEM (HOpMyI.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHUK, BIMCAHHBIH B cdepy u
OMHUCAHHBIK OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOIPAHHUK WA TEJO
BpallEHUS.

BeIuncnaTh COOTHOIIEHUSI MEXKIY TUIOMIAISIMH MOBEPXHOCTEH U 00BEMaMU
MOTO0HBIX TE.

N300pakath u3ydaemple (QUTypbl OT PYKH M C TPUMEHEHUEM MPOCTHIX
4epTEKHBIX MHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.

W3BnekaTh, WHTEPIPETHPOBATH U MpeoOpa3oBbIBaTh HHGOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECCKUX (PUTypax, MpEeJCTaBICHHYIO Ha YepTexax U
pUCYHKaX.

OnepupoBaTh MOHSATUEM BEKTOP B MIPOCTPAHCTBE.

BbIMonHATh JEWCTBUSL CJHOKEHHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATH, KAKUMH CBOWCTBAMH OHU 00JIaIaIOT.



[TpumeHsTh MpaBUIiIO NMapajuieaenuneaa.

OnepupoBaTh NOHATHIAMU: J1EKAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJl MEXIY
BEKTOPAMH, CKAJIIPHOE ITPOU3BEIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHbBIE
BEKTODBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKY
BEKTOpaMH, CKaJSIPHOE TMPOM3BEIECHHUE, pACKIAIbIBaTh BEKTOp MO JIBYM
HEKOJJIMHEAPHBIM BEKTOpaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[TpumeHsaTh TeomeTpuueckue (aKThl Ui PEUIEHHs] CTEPEOMETPUUYECKUX
3a/1a4, MPEeANOIaratouX HECKOJIBKO IAaroB PElIeHUs, €CIH yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

PemaTte npocreiiime reoMeTpudecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIWHATHOTO METO/A.

Pemate 3amaun Ha J0Ka3aTe€IbCTBO MAaTEMaTHYECKUX OTHOIICHUWA U
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3laM WM alroOpuT™MaM, IPUMEHSIS
W3BECTHBIE METObI IIPU PEILICHUN CTaHAAPTHBIX MAaTEMaTHUYECKUX 3a/1a4.

[IpumMeHsATh HpoCTEWIINE NPOTrpaMMHBIE  CPEICTBA W 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoaUTH HpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeEHATh MOJyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATh pEajbHbIC
CUTyallUM W TPHUMEHSATh W3YyYECHHbIE IMOHATHS B IPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyalluM Ha A3bIKE T€OMETPUHU, MCCIEI0BaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEeOpeM, amnmnapara aareOpsl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
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Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapaniensHOCTh MPSMBIX U IIOCKOCTEN
3 [lepneHUKYISIPHOCTD MIPSMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
Tena BpameHus 12
OO0BEMBI TEN 5 1
BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEHME, 0000IICHUE, 7 1
CUCTEeMAaTH3alMsl 3HAaHHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




