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MNOSICHUTEJIBHAS 3AITUCKA

Pabouas nporpamma ydeOHOro Kypca «l'eomerpus» 6a3oBoro ypoBHs it oOydarommxcs 10 —11
KJIaccOB pa3zpaboTaHa Ha ocHOBe denepanbHOrO rocyIapcTBEHHOTO 00pa30BaTeIbHOTO CTaHIApTa
cpeanero o0riero o0pa3oBaHus, C y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, IPEABIBISIEMBIX K
MaTeMaTHYeCKOMY 00pa30BaHHIO, U TPAIUIUIA POCCHIICKOTO 00pa3oBaHusl. Peannzaius nporpaMmmsl
o0ecrieynBaeT OBJIAJCHHE KIIOUEBBIMH KOMIETECHIUSAMH, COCTABISIOINIMMU OCHOBY  JUIS
CaMOpa3BHUTHSI U HEMPEPHIBHOIO 00pa30BaHUs, IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M
MO3HABATEIBHOTO Pa3BUTHSI TMYHOCTH 00YYAIOIINXCSI.

LEJIN U3YUEHUS YYEBHOI'O KYPCA

BaxHOoCTh yueOHOTO Kypca reOMeTpUH Ha YpOBHE CpelHEero oomiero oOpa3oBaHus 00yCIIOBIEHA
MPAKTUYECKON 3HAYMMOCTBIO METANPEIMETHBIX M IPEAMETHBIX PE3YJIbTATOB 00yUCHHS TEOMETPHH B
HANpaBICHUU JIMYHOCTHOTO pa3BUTHA oOydaromuxcs, (opMHUpOBaHUA (YHKIMOHAIBHON
MaTeMaTHYECKON IPaMOTHOCTH, U3YUYCHUS IPYTHX YUCOHBIX JUCIUIUIMH. Pa3BuTne y o0yJaromuxcs
NPAaBUIBHBIX TPEACTABICHUH O CYIIHOCTH M MPOUCXOKICHUU TEOMETPUYECKUX aOCTPAKIIHIA,
COOTHOIIICHUH PEATLHOTO M HJICATHOTO, XapaKTepe OTPAKEHUSI MATEMaTUIECKON HAYKOH SIBICHUN
¥ TPOIIECCOB PEATbHOTO MHpPA, MECT€ T'€OMETPUU B CHCTEME HAyK W POJIM MATEeMaTHYECKOTO
MOJICIIMPOBAaHMUSI B HAyYHOM TO3HAHUM M B TPAKTHKE CHOCOOCTBYET (HDOPMHUPOBAHHIO HAYYHOTO
MHUPOBO33PCHHUS YYAIIMXCS, a TaKXKe KadeCTB MBIIUICHHUS, HEOOXOJUMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust BASCTCS OJJHUM U3 0a30BBIX ITPEIMETOB Ha YPOBHE CPEIHET0 001Iero 00pa3oBaHus, Tak
KakK 00ecIieunBaeT BO3MOXHOCTh M3yUSHHS KaK JUCUUIUINH €CTECTBEHHO-HAYYHOI HAIPaBIEHHOCTH,
TaK U TyMaHUTapHOU.

Jlormueckoe MepIIUIeHHE, (OpMUpYEMOEe MpH H3YyYEHHH OOYYaroIIMMUCS TOHSATHHHBIX OCHOB
TCOMETPHH M MOCTPOCHUH IICTIOYKU JIOTHYECKHX YTBEPXKICHHUU B XOJE PEIICHUS TEOMETPHYCCKUX
3aJa4, yMEHHUE BBIIBUTATD U ONIPOBEPraTh TUIIOTE3bI HETIOCPEACTBEHHO HCIIONIB3YIOTCS IPU PEIICHUN
3a]]a4 €CTECTBEHHO-HAYYHOTO ITUKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHne OpMEHTHPOBATHCS B NPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX O0JIACTIX
JesaTeNbHOCTH venoBeka. OpHeHTalMs 4yelloBeKa BO BPEMEHU U IPOCTPAHCTBE — HEOOXOIUMOe
YCIIOBHE €T0 COIMALHOTO OBITHS, (hopMa OTPaKEHHsI OKPY’KAIOIIETO MUPA, YCIOBHE YCIHEITHOTO
MO3HAHUS U aKTUBHOTO MpeoOpa3zoBaHus JAEHCTBUTEIBHOCTH. OniepupOBaHUE MPOCTPAHCTBEHHBIMU
o0pazaMu OOBEIMHSET pa3HbIEe BUABI y4EOHOW M TPYIOBOW IESTEIBHOCTH, SIBIISICTCS OJHUM W3
po¢eCCHOHATBHO BaXKHBIX KauecTB, OITOMY aKTyajbHa 3ajjadya (OpMUPOBAHUS y 00ydarOLINXCS
MIPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3sHOBUIAHOCTH OOpPAa3HOTO MBIILIICHHS — CYIIECTBEHHOTO
KOMITOHEHTA B TIOATOTOBKE K MPAKTUYECKOW JAEATEIHBHOCTH 110 MHOTHM HAaIlPaBICHUSIM.

[lens ocBoeHuss mporpammbl yueOHOTO Kypca «['eomerpusi» Ha 0a30BOM ypoBHE OOyueHUsS —
o0mieoOpa3oBarenbHOe W OOILIEKYIBTYPHOE pa3BUTHE OOydarolmuxcs uepe3 obecrneueHue
BO3MOYKHOCTH TPHUOOPETEHUS] W HCIOJIB30BAaHUS CHCTEMATUYECKHX T'€OMETPUYECKUX 3HAHUN U
JeWcTBUH, CrelU(pUUHBIX [€OMETPHH, BO3MOKHOCTH YCHELIHOIO MPOJ0JDKEHHUs 00pa30BaHUS IO
CTIEMANBHOCTSIM, HE CBSI3aHHBIM C MTPHUKJIAIHBIM UCIIOIb30BAaHHEM T€OMETPHH.

ITporpamma o reomMeTpun Ha 6a30BOM YpOBHE NpeIHa3HaueHa /Uil 00y4aroIuXcs CpeAHEH IKOJIBI,
HE WCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPYJHCHWH Ha YpPOBHE OCHOBHOTO OOIIETO OOpa3OBaHMSL
Takum ob6pazom, oOyuatomuecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOMUTH OOIIME MaTeMaTH4eCKHe
YMEHHUs, CBSI3aHHBIE CO CHENU(HUKONW TEOMETPUHM M HEOOXOAMMBIC I JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETpHIO Oosiee riryOoKo, eciiv B
JTaTbHEHIeM BO3HUKHET HEOOXOIUMOCTh B TEOMETPHUYECKMX 3HAHHSX B NPOPEecCHOHATHHOU
JesTeTbHOCTH.

JIOCTIDKEHHE eI OCBOCHHS MPOTPaMMBI 00ECIIeUNBACTCsl PEIICHHEM COOTBETCTBYIOIIMX 3aJ1ad.
[TpuopuTeTHBIMH 3a7auaMHi OCBOEHMS Kypca «['eomerpun» Ha 6azoBoM ypoBHe B 10—11 kiaccax
SIBIISTIOTCSI:



. dbopMupoBaHUEe IPECTABICHUS O TEOMETPUH KaK YaCTH MUPOBOM KyJbTYPhI U OCO3HaHHE €€
B3aUMOCBSI3H C OKPYXAIOLUM MUPOM;

. dbopMupoBaHUE MPEACTABICHUS O MHOTOTPAHHUKAX U TeJaX BpalleHHs KaK O BaKHEHIINX
MaTeMaTUYECKUX MOJIEISAX, MO3BOJISIFOIIMX OMUCHIBATh U U3y4YaTh Pa3HbIC SBJICHUS OKPY>KAIOIIETO
MUDA;

. dbopMUpOBaHHE yMEHHs paclo3HaBaTh Ha YEPTEkKaxX, MOJEISAX U B PEATbHOM MHpE
MHOTI'OI'paHHUKH U TCJ1a BpalllCHUSA,

. OBJIAICHUC MCTOJaMU pCIICHUA 3a/la4 Ha ITIOCTPOCHUA HA I/I306pa)KeHI/I$IX MMPOCTPAHCTBCHHBIX
uryp;

. q)OpMI/IpOBaHI/Ie yMeHI/ISI OHCpI/IpOBaTB OCHOBHBIMHU ITOHATHAMHU O MHOFOI‘paHHI/IKaX " TeJ1ax
Bpalll€HUA U UX OCHOBHBIMHU CBOﬁCTBaMI/I;

. OBJIAACHUC aJII‘OpI/ITMaMI/I pemeHmI OCHOBHBIX THIIOB 3aJa4y, q)OpMI/IpOBaHI/Ie YMGHI/ISI

IIPOBOAWTH HECIIOKHBIC JOKAa3aTCIbHBIC PACCYKACHUA B XOA€ PCHICHUA CTEPCOMETPUUCCKHUX 3ada4 U
3aaa4 C MPaKTUUICCKUM COACPKAHHUEM

. pa3BUTHE UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronuxcs, No3HaBaTelIbHOM
AKTUBHOCTH, UCCIIEAOBATEIIbCKUX YMEHUM, KPUTUYHOCTH MBILIJICHUS;
. dopmupoBaHre (HYHKIMOHAIBHOM TpaMOTHOCTH, PENEBAHTHOW TI'E€OMETPUU: yMEHHE

paciio3sHaBaTb MPOABICHUSA T'COMCTPUICCKUX HOH?[TPIﬁ, O6T)€KTOB u 3aKOHOMCpHOCTeI71 B pCaJIbHBIX
’KM3HEHHBIX CUTYalUsX U MPHU U3YYEHHU JPYTUX y4eOHBIX MPEIMETOB, IPOSBICHHS 3aBHCUMOCTEN
U 3aKOHOMEPHOCTEH, (OpMYIUpOBATh HMX HA S3bIKE T'€OMETPUU M CO3[IaBaThb T'€OMETPUUECKHE
MOJICTIH, TPUMEHITh OCBOCHHBIH T'€OMETPUYECKHIl ammapaT s peleHHs IPaKTHUKO-
OPHUCHTHPOBAHHBIX 3a/la4, MHTCPIPCTUPOBATL 1 OUCHUBATL IMOJIYUCHHBIC PE3YJIbTAThHI.
OTanuuTenbHONH 0COOCHHOCTBIO MTPOTPAMMBI SIBJISIETCS BKIIOYEHUE B KypC CTEPEOMETPUH B Haydale
€ro U3y4eHHUs 3a/1a4, pellaeéMblX Ha YPOBHE MHTYUTHBHOI'O IO3HAHUS, U ONpPEAEIEHHBIM 00pa3om
OpraHM3oBaHHas paboTa HaJ HHUMH, 4YTO CIIOCOOCTBYIOT pPAa3BHTHIO JIOTHYECKOTO U
MMPOCTPAHCTBCHHOI'O MBIIIJICHU S, CTUMYJUPYCT NPOTCKAHUEC MHTYUTHBHBIX IPOUCCCOB, MOTUBHUPYCT
K JaJbHEHIIeMy U3Y4YEHHIO IPeIMeTa.

Hpez[rqueHHe OT)IaéTCﬂ HariisiTHO-KOHCTPYKTUBHOMY MCETOAY O6y‘I€HI/I$I, TO €CTb TCOPCTHYCCKUC
3HAHHS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTbH ITPEAMETHO-TIPAKTHYECKOH AeATeNbHOCTH. Pa3BuTue
IIPOCTPAHCTBEHHBIX MPEACTABICHUN y Y4YalllUXCA B Kypce CTEPEOMETPHUHM MPOBOIAUTCS 3a CYET
pemieHusl 3aJad  Ha CO3JaHUE TPOCTPAHCTBEHHBIX 00pa30oB W 3a1ad Ha OIEpPHpPOBaHHE
MIPOCTPAHCTBEHHbIMU oOOpa3zamu. Co3naHue oOpa3a HPOBOAUTCA C OMNOPOM Ha HArIsSAHOCTh, a
orepupoBaHuEe 00pa3oM — B YCJIOBHUSIX OTBJIEUEHHS OT HArJIAHOCTH, MBICJIEHHOIO M3MEHEHUS ero
MCXOJIHOTO COJICPIKAHHUS.

OcHOBHBIE cozepkaTelbHble JIUHUH Kypca «l'eomerpum» B 10-11 kmaccax: «MHOrorpaHHUKNY,
«prlMLIC N TIIJIOCKOCTH B MPOCTPAHCTBEY, «Tena BpalcHus», «BeKTOpI)I U KOOpAWHATbI B
npoctpaHcTBe». @DOpMHUpOBaHWE JIOTHYECKUX YMEHHWH pacrlpelersieTcsi He TOJbKO To
coZiep KaTeIbHBIM JJMHUSAM, HO H 10 ToJ[aM 00ydeHHs Ha YPOBHE CPETHEro 00IIero o0pa3oBaHus.
Conepxanue 0o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM OCBOEHHUS paboueit
MIPOrpaMMbl, paclpeAeNéHHbIM N0 TofaM OO0y4eHHUs, CTPYKTypUPOBAHO TakUM 00pa3oM, YTOOBI
OBJIaJICHUE T'€OMETPUYECKUMH TOHSATHSAMU W HABBIKAMH OCYLIECTBISLIOCH MOCIEAOBATEIbHO U
IMOCTynaTejabHO, C CO6J'IIO)I€HI/IGM IMpyUHIHUIIa MIPEECMCTBCHHOCTH, yTOOBI HOBBIE 3HAHUS BKIIFOYAINCH
B OOIIYI0O CHCTEMY I'€OMETPHYECKUX MpeACTaBICHUN OOydaromMXcs, pacliupss U yrayonsas eé,
00pa3ys MPOYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YUYEBHOI'O KYPCA «'EOMETPHS. FA3OBBI YPOBEHb» B YYUEFHOM
IMJIAHE

Ha wusydenue reomerpum B 10-11 kmaccax cpenHero oomiero oOpa3oBaHUs B y4eOHOM IUIaHE
orBoautcs 102 gac: B 10 ximacce — 68 vacoB (2 yaca B Hepeno), B 11 kmacce — 34 gaca (1 gac B
HEJIENIO).

COJIEP)KAHUE YUYEBHOI'O KYPCA «'EOMETPUS. BA3OBbIil YPOBEHDb»



10 KJIACC

IIpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIEC TIOHSTHSI CTEPEOMETpUU. TOdYKa, TpsMas, IJIOCKOCTh, MPOCTpaHCTBO. [loHsTHE 00
aKCHOMAaTUYECKOM IOCTPOEHUH CTEPEOMETPHUM: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.
B3anmHOe pacnosnoxeHue MpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, NapajUIebHbIE H
CKpeluBawomuecs npsmele. IlapamienbHOCTs NOpPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
napajuieJbHbIE MPSMbIE B IPOCTPAHCTBE; MMAPATUIEIIBHOCTD TPEX MPSAMBIX; NapajuIeIbHOCTh IPSIMON
U IJIOCKOCTU. YTJbl C COHAIpPaBJIEHHBIMU CTOPOHAMH; yroJl MEXKIY NPSAMBIMU B IIPOCTPAHCTBE.
[TapamienpHOCTh IJIOCKOCTEW: NapayljiesibHbIE IUIOCKOCTH; CBOWCTBA MapajUIeNIbHBIX IJIOCKOCTEM.
[Ipocreliime MpOCTpaHCTBEHHBIE (UTYPHI Ha IUIOCKOCTH: TETpasap, KyO, mHapaiiesenurnen;
IIOCTPOECHUE CEYEHUM.

[lepnieH UKy ISIPHOCTD NPSMOM U IUNIOCKOCTH: TIEPIIEHIUKYJIIPHBIE IPSMBIE B IPOCTPAHCTBE, IPSIMbIE
NapajuleJbHble U NEPHNEHAUKYJSIPHbIE K IUIOCKOCTH, NMPU3HAK IEPHEHIUKYISIPHOCTH MPSIMOU H
IIJIOCKOCTH, TEOpPEMa O IPSIMOU IEPIIEHIUKYIIAPHON IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXIY
MPSIMOM U IUVIOCKOCTBIO; IBYTPaHHBIA yroJl, JJMHEWHBIA YroJl AByrpaHHoro yria. [lepnenaukyinsap u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTHU, PACCTOSIHUE OT IPSIMOM JI0 MIIOCKOCTH, MPOEKIUS
¢burypsl Ha MI0CKOCTh. [lepneHIuKyIIPHOCTh MIOCKOCTEH: MPU3HAK MEPHEHIUKYISIPHOCTH JBYX
mrockocreil. Teopema 0 TpEX NMepreHANKYIpax.

MHOrorpaHHuKH

[loHsiTHE MHOTOrpaHHHKA, OCHOBHBIE 3JEMEHTHl MHOIOIPAHHUKA, BBIMYKIbIE U HEBBITYKIbIE
MHOT'OTPaHHUKHU; pa3BEPTKa MHOrorpaHHuka. llpusma: n-yronpHas npusma; I'paHd U OCHOBAHMS
IIPU3MBI; IpsIMast U HAKJIOHHAs IPU3MbI; OOKOBast ¥ IOJIHAS TIOBEPXHOCTD Npu3Msbl. [lapamienenunen,
MPSIMOYTOJIbHBIA MapajuleNienuIel U ero cBoiictBa. [lupamuaa: n-yronpHas nupamuja, I'paHd U
OCHOBaHUE MUpamMuabl; OOKOBas M IOJIHAS OBEPXHOCTh NMHUpPAMUMbI; MpaBUJIIbHAS U ycEUEHHas
nupamMua. JIeMEHThI IpU3Mbl U UpaMubl. 1 [paBuibHble MHOTOTPAHHUKH: TOHSATHE IPABUIBHOTO
MHOTOTpaHHHMKA; NpaBWIbHAs NpuU3Ma M I[paBWIbHAs NHUpPAMHUJAA; IpaBWIbHAS TPEYroJbHas
MMpaMKJia v IPaBUIIbHBIN TeTpadap; KyO. [IpencraBienue o mpaBUIbHBIX MHOTOTPAaHHUKAX: OKTadIP,
nojexasap u ukocasap. CeueHus: Npu3Mbl U MUPaAMUJIbIL.

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOYKH, MPSMOMW, IIOCKOCTH. DJIEMEHTHI
CUMMETpHUH B IUpaMUJax, Napaieienurneax, paBUIbHbIX MHOTOTpaHHUKAX.

Bbluncienue 31eMEHTOB MHOTOTPaHHHMKOB: pé&Opa, auaroHanu, yriael. [lmomanes OGokoBoi
MTOBEPXHOCTU U IMOJIHOM MOBEPXHOCTU MPSMOI MPHU3MBI, TUIOIIA b OCHOBaHHM, TeopemMa 0 OOKOBOM
MOBEPXHOCTU HpAMOM mpu3Mbl. [lnomans GOKOBOW MOBEPXHOCTH U MOBEPXHOCTH IPaBHIBHON
MMpaMHJIbl, TeOpeMa O Iuiouiaau yceu€HHon nupamuel. [lonstrue 06 06bpéMe. OOBEM MUpPaMULBL,
IIPU3MBI.

[Tono6uble Tena B mpoctpaHcTBe. COOTHOILIEHUS MEXAY IUIOUIaJIMU MOBEPXHOCTEH, 0ObEMaMu
MOI0OHBIX TeN.

11 KJIACC

Tena Bpamenus

[unuHapuyeckass  MOBEPXHOCTb,  OOpa3ymoollMe  IMIMHIAPUYECKOM  IMOBEPXHOCTH,  OCh
LWINHAPUYECKOM MoBepXHOCTH. LIMmuHIp: ocHOBaHUs U OOKOBask TIOBEPXHOCTh, 00pa3yrollas U OCh;
ionaib O00KOBOM M MOJTHON MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yIole KOHUUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA KOHHMYECKOU
noBepxHocTU. KoHyC: OCHOBaHWE W BepIInHA, 00pa3yromias U OCh; IUIOMAab OOKOBOM W TOJTHOM
MOBEPXHOCTHU. Y CeUEHHBIN KOHYC: 00pa3yolue U BEICOTa; OCHOBaHUA U OOKOBast MOBEPXHOCTb.
Cdepa u map: ueHTp, paanyc, AMaMeTp; oAb TOBEpXHOCTH cdepbl. B3aumHoe pacnonoxeHnue
cdepsl U MIOCKOCTH; KacaTelbHasl IJIOCKOCTh K cdepe; TIomaab chepsl.

N3006paxenue Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KomOuHnammu Ten BpaeHust 1 MHOTOIpaHHUKOB. MHOTOTpaHHHK, ONMCAaHHBIN 0KOJIO cepsl; chepa,
BIIMCAaHHAsi B MHOTOTPAHHUK, UM TEJIO0 BpallleHUsl.



[Tonsitue 06 00BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME MPSAMOYTOJIBHOTO
napajuieNienumnena u cieactsus u3 He€. O0béM HuHMHIpa, KoHyca. O0BEM I1apa u miomaab chepsl.
ITonoGHbIe Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXIY IUIOMIAJIMH MOBEPXHOCTEH, 00BEMaMu
MOJTOOHBIX TE.

CeueHus nuauHApa (HapayyIebHO M MEPHEHIUKYJSPHO OCH), CEYEHMs KOHyca (MapasuielbHOe
OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILUHY ), CEUCHHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha ruiockocTH U B ipocTpaHcTBe. CI0KEHUE U BEIUNTAHUE BEKTOPOB. Y MHOXEHHE BEKTOPA
Ha yucio. PaznoxeHnue BekTopa 1o TpéM HEKOMILJIaHApHBIM BekTopaM. [IpaBuio napamienenumnesa.
Pemenne 3anmau, CBA3aHHBIX C NPUMEHEHHMEM IPAaBHII ACUCTBUN C BekTopamu. [IpsamoyronpHas
cucreMa KoopAuHaT B npocrpaHcTBe. Koopaunatel Bekropa. [lpocreiimume 3a1aun B KOOpAUHATAX.
VYron mexay Bekropamu. CKalsipHOE IPOU3BEICHUE BEKTOPOB. BhIuncIeHE YIIIOB MEX 1y IPSIMbIMU
U TII0CKOCTAMH. KOOpIMHATHO-BEKTOPHBIM METO ITPH PELICHUH T€OMETPUUECKUX 3ajiau.
IINIAHUPYEMBIE PE3YJDbTATBI OCBOEHHSA IIPOTPAMMBI 11O AJITEBPE U
HAYAJIAM MATEMATUYECKOI'O AHAJIN3A» BA3OBOI'O YPOBHSI HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3VJIBTATDBI

JInuHOCTHBIE  pe3yibTaTbl OCBOEGHHUS IporpaMMbl  ydyeOHoro mpeamera «Martemaruka»
XapaKTepU3yOTCA:

I'parknanckoe BOoCIIUTaHUE:

C(OPMHUPOBAHHOCTBIO I'PAXKIAHCKONH MO3MLMU OO0YYaroIerocsi Kak akTUBHOIO U OTBETCTBEHHOTO
YjieHa POCCHICKOTO OOIIEeCTBa, MPEICTABICHHEM O MaTEMAaTUYECKIUX OCHOBAX ()yHKIIMOHHPOBAHUS
PasUYHBIX CTPYKTYp, SBJICHMUH, MPOLERYp TPa)kJIaHCKOro oOIiecTBa (BBIOOPHI, ONMPOCHl U TIP.),
YMEHHEM B3aUMOJIEWCTBOBATh C COLUAIbHBIMU MHCTUTYTAaMH B COOTBETCTBUU C UX (PYHKUMIMHU U
Ha3HAYEHHUEM.

[TaTpuoTnueckoe BOCIUTAHUE:

C(OPMHUPOBAHHOCTBIO POCCHUMCKON TIpakJaHCKOH MAEHTHUYHOCTH, YBa)XEHUS K IPOLUIOMY MU
HACTOAIIEMY POCCUHCKON MaTeMAaTHUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHMSIM POCCUMCKHX
MaTEMaTUKOB U POCCHUICKOM MaTEMaTHMYECKON ILIKOJbI, K HCIIOJB30BAHMIO ITHX JOCTH)KEHHUN B
JPYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHHUS:

OCO3HAaHHUEM JIyXOBHBIX IIEHHOCTEH POCCHUHCKOro Haponaa; cHOpMHUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HaHMsI, STUYECKOTO NTOBEACHHUSI, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JTOCTH)KEHNN HAyKU
U SITEIBbHOCTHIO YYEHOT0; OCOZHAHHUEM JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOMUMBOTO OyayLIEro.
OcTeTndecKkoe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHMEM K MHpY, BKJIIOYas ICTETHKY MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEW,
O0BEKTOB, 3ajlay, PELICHUH, PacCyXJIEHHUH; BOCHIPUUMYHMBOCTHIO K MaTEMAaTUYECKUM acCHEeKTam
Pa3IMYHbIX BUJOB UCKYCCTBA.

du3ndyeckoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO YMEHHUS NMPUMEHSATh MaTeMaTUYeCKHWe 3HAHHUS B HHTEpecax 3/0pOBOTO U
6e30macHOro 00pasa *KU3HHU, OTBETCTBEHHOI'O OTHOILIIEHHS K CBOEMY 3/I0pOBbIO (3710pOBOE MUTAHUE,
cOamaHCUpPOBAaHHBIN PEXKUM 3aHITUN U OTJBIXA, PETYJIsIpHas pu3ndeckasi akTUBHOCTh); (PU3HUUECKOTO
COBEpIICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JEATEIBHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM LIEHHOCTH TPYJOJIOOMS; MHTEPECOM K Pa3lU4YHbIM cdepam
npodeccuoHaNbHOM AEATeTbHOCTH, CBSA3aHHBIM C MAaTeMAaTUKOW U €€ MPUIIOKEHUSMHU, YMEHHUEM
coBeplLIaTh OCO3HAHHBII BbIOOp Oynyiieil mpodeccun U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE
IUTaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUYEeCKOMY 00pa30BaHUIO U caMO00pa30BaHUIO Ha
MIPOTSKEHUM BCEH JKM3HU; TOTOBHOCTBIO K aKTUBHOMY YYacTHIO B PEILIEHUH NPAKTHUECKUX 3ajad
MaTeMaTHYeCKON HanpaBJIeHHOCTH.



DKOJI0TM4€eCKOe BOCIIUTAHUE:!

C(OPMHPOBAHHOCTBIO  DKOJOTMYECKOW  KyJIbTYpHl, I[OHMMAaHHUEM  BJIMSHUS  COIHAIBHO-
HSKOHOMHMUYECKUX IIPOLECCOB HA COCTOSIHME IPUPOJHOW M COLMAIBHOM Cpeibl, OCO3HAHUEM
r7100aIbHOTO XapaKTepa 3KOJOTHYECKUX MPOo0IieM; OpUEHTAIIMEeH Ha IPUMEHEHHE MaTeMaTHYeCKIX
3HaHUH 171 pelieHus 3aad B 001acTH OKPYXKAIOLIEH Cpesbl, IIIAaHUPOBAHKSI OCTYIIKOB U OLEHKU
MX BO3MOXHBIX MOCJEICTBUIN AJIs1 OKPYKAIOIIEH CPEIbl.

IleHHOCTH HAyYHOT'O TIO3HAHUS:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOLECTBEHHOW NPAKTUKHU, IOHUMAaHUEM MaTeMaTHUECKOM HayKH Kak c(epbl 4YeJI0BEUECKON
NESITEIbHOCTH, 3TAIOB €€ Pa3BUTHUS U 3HAUMMOCTH JUJISl Pa3BUTHUS LIMBUIIU3ALIMU; OBJIAICHUEM S3BIKOM
MaTeMaTUKd M MaTeMAaTU4YeCKOM KyJIbTYpOH Kak CpEeACTBOM IIO3HAaHHMA MHPA; TOTOBHOCTBIO
OCYIIECTBIATh POEKTHYIO U UCCIIEI0BATENBCKYIO JEATEIIbHOCTh MHIMBUYaIbHO U B TPYIIIE.
METAIIPEJIMETHBIE PE3VYJIbTATbBI

MeramnpeaMeTHble pe3yiIbTaThl OCBOCHHS TpOrpaMMmbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTepU3YOTCS OBJIa/ICHUEM YHHMBEpCAJIbHBIMU II03HABATEJIbHBIMU NeUCTBUSAMY,
YHUBEPCAJIbHBIMU ~ KOMMYHHMKAaTUBHBIMU  JEMCTBUSIMHM, YHHUBEPCAIbHBIMU  PErYJISATUBHBIMU
IEUCTBUSIMU.

1) VHuBepcaibHble TIO3HaBaTEJbHbIE JIEHCTBUSA, oOecneunBaroT (OpMUpOBaHHE 0a30BBIX
KOTHUTHBHBIX HPOIECCOB OOyyaromuxcs (OCBOCHHE METOJIOB IO03HAHMS OKPY’KAIOLIEro MHpa;
MPUMEHEHHE JIOTUYECKHX, UCCIIEAOBATENILCKUX OTEepanii, yMEHHid paboTaTh ¢ MHPOpMaLuei).
bazoBele tornyeckue AeHCTBUS:

* BBIIBJIATH U XapaKTEPU30BATh CYIIECTBEHHBIE NMPU3HAKU MATEMATUYECKUX OOBEKTOB, MOHSATHUH,
OTHOLICHUH MEXAy MOHATUAMH; (HOPMYJIUPOBATh OIpPEC/ICHUs] MOHATUH; yCTaHaBIMBATh
CYIIECTBEHHBIN MPHU3HAK KiIacCH(UKAIMK, OCHOBAHUS Uil O0OOOIICHUS M CPAaBHEHHS, KPUTEPUHU
IIPOBOJIMMOI0 aHAJIN3a;

* BOCIpUHUMATh, (QOPMYJIUPOBaTH U NPEeOOpPA3OBBIBATh CYXKJACHHUSA: YTBEPIUTENbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0ILME; YCIOBHBIE;

* BBISIBJIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNs B (pakTax, JaHHbIX,
HaOJMIOACHUAX M YTBEPXKICHMAX; NpeAsaraTb KpPUTEPUU MAJIS BBIABICHHS 3aKOHOMEPHOCTEH u
IIPOTUBOPEYUH;

* JenaThb BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKIOYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

* MPOBOAMUTH CaMOCTOSITENIBHO JI0Ka3aTeIbCTBA MAaTEMaTHYECKUX YTBEpXKAEHUH (IpsiMble U OT
MIPOTUBHOT0), BEICTpauBaTh ApryMEHTAIHIO, IPUBOIUTE IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE CYXKJIEHUS U BBIBOIBI;

* BBIOMpaTh croco0 peuieHUs yuyeOHOM 3ajaud (CpaBHHMBATh HECKOJIBKO BapUaHTOB PEILICHMS,
BbIOMpPATh HanboJee MOIXOA[IINHN ¢ YYETOM CaMOCTOSITENbHO BBIJCICHHBIX KPUTEPHUEB).

basoBble nccnenoBarenbcKkue AeUCTBUS:

* HCIIOJIb30BaTh BOIPOCHI KakK MCCIEOBATEIbCKUM WHCTPYMEHT MO3HaHMS; (HOpMYyIUpOBaTh
BONPOCHL, (UKCHPYIOIIME MPOTUBOpEUYHE, MpolieMy, YCTaHaBIMBaThb MCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

* TPOBOJUTH CAMOCTOSITENILHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, HUCCIIEI0BaHUE 10 YCTaHOBJICHHUIO
0cOOEHHOCTEH MaTeMaTHYeCKOro 00bEKTa, SIBICHUS, IPOIIECcCa, BBIABICHUIO 3aBUCUMOCTEH MEXTy
00BEKTaMHU, SIBJICHUSIMHU, TIPOLIECCAMU;

* CaMOCTOSTEIbHO (POPMYIMPOBATH OOOOIIEHHS W BBIBOJABI IO pe3yJbTaTaM IPOBEIEHHOTO
HaOJI0/IeHUs, UCCIIEeIOBaHUs, OLIEHUBATh JOCTOBEPHOCTH IOJIYYEHHBIX PE3yJbTAaTOB, BBHIBOJIOB U
0000I1IeHHI;

* TPOTrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IPOIIECCa, a TAKXKE BBIIIBUraTh MPEANOIOKEHUS O €ro
pPa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabota ¢ nuadopmanmeii:



* BBIIBIATH AePUIMUTHI MHGOPMALUU, JAHHBIX, HEOOXOAMMBIX MAJsi OTBETa Ha BONPOC U JUIS
pelieHus 3a1a4u;

* BbIOMpaTh HH(GOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIU3UPOBATh, CUCTEMATU3UPOBATh
Y MHTEPIPETUPOBATh NH(DOPMALIUIO PA3TTUYHBIX BUJOB B (POPM MpeaCTaBICHUS;

* CTPYKTYypUpOBaTh HH(OpPMALINIO, MPEACTABIATH €€ B Pa3IUYHBIX (opMax, HILIHOCTPUPOBATH
rpaduyuecKy;

* OLIGHHUBATh HAAEKHOCTh MH(OPMALIUY IO CAMOCTOSATEIBHO CHOPMYIIUPOBAHHBIM KPUTEPHUSIM.

2) YHuBepcalbHbIe KOMMYHUKATUBHBIC JCHCTBUSI, 00€CIICUNBAIOT CPOPMUPOBAHHOCTH COITMATBHBIX
HABBIKOB 00YyYarOIINXCS.

Oomienue:

* BOCIPUHUMATH U (HOPMYIUPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUSIMU U LEISIMHU OOIICHHUS,
SICHO, TOYHO, TPAaMOTHO BBIpa)kaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, 1aBATh
MOSICHEHHUSI 110 XO/1y pelIeHHs 3a/1a4i, KOMMEHTHUPOBATh MOJyUYEHHBIH pe3ybTaT;

* B XO0J€ 00CYXJIeHH 33J]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOil TeMBI, TPOOIEMBI, pelIaeMoit
3aJlauM, BBICKA3bIBATh WJIEU, HALIEJICHHbIC HA IMOMCK PEIIEHHUS; COMOCTaBISATh CBOU CYKICHUS C
CYKICHHUSIMH JIPYTUX YYaCTHHKOB JHajora, OOHapyXHBAaTh pPa3lIMYMe M CXOJCTBO TO3UIIHH; B
KOPPEKTHOI opMme GopMyITUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

* TMPEACTABISATH PE3yNbTaThl pEIICHUS 3a7add, OSKCIEPUMEHTAa, HWCCICAOBAHUS, IPOCKTA;
CaMOCTOSITENTLHO BBIOUPATh (POpMAT BBICTYIUICHUS C YYETOM 3a/lay MPE3eHTAlUd U 0COOEHHOCTEH
ayJIUTOPHH.

CoTpyAHUYECTBO:

* TIOHUMATh U UCIIOJI30BATh MPEUMYIIIECTBA KOMAaHIHOW Y UHANBUYAJIbHON PaOOTHI IIPU PEIICHUH
y4eOHBIX 3a/Jay; NPUHUMATh IeJIb COBMECTHOW JeSTeNbHOCTH, IUIAHUPOBATh OPraHU3aIUI0
COBMECTHOH pabOThI, paciipeieisiTh BUIIbI PabOT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC U PE3YJIBTAT
paboThl; 000011aTh MHEHHUS HECKOJBKHX JIHOJICH;

* Y4acCTBOBATh B IPyNNOBBIX (hopMax paOboThI (00CyKIeHUS, OOMEH MHEHUH, «MO3TOBBIC IIITYPMBD»
Y MHBIE); BBITIOIHATH CBOIO YacTh PadOThl U KOOPAMHUPOBATH CBOU JICUCTBUS C JPYTMMH YICHAMU
KOMaHJIbl; OIIEHMBAaTh KAaueCTBO CBOETO BKJIaJa B OOMMA TPOAYKT MO KPHUTEPUSM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) VHuBepcaibHbIE PETYJISTHUBHBIE JEHCTBUS, OOECIEUYHUBAIOT (POPMUPOBAHUE CMBICIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranuzanus:

* COCTaBJIATH IJIaH, AITOPUTM PEIICHHUs 3a7auu, BRIOUPATh CIOCO0 pelIeH s ¢ YIETOM UMEIOIIUXCSI
pPECypCcoB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUIN
¢ yuéToM HOBOM MH(OpMAIIH.

CaMOKOHTpOJIb:

* BJAJETh HABBIKAMH IO3HABATEIHHOW peQIeKCMM KaK OCO3HAHUsS COBEpIIAEMBIX NEHCTBUI U
MBICJIUTEIIBHBIX MPOIECCOB, WX PE3YJIbTATOB; BJIAJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca v pe3ysibTaTa pelieHrsl MaTeMaTH4eCKON 3a/1auH;

* TPEABUACTH TPYIAHOCTH, KOTOPHIE MOTYT BO3ZHUKHYThH IIPH PEIICHUH 3314, BHOCUTH KOPPEKTUBBI
B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, JAHHBIX, HaWJEHHBIX OIMUOOK, BBISBICHHBIX
TPYIHOCTEN;

* OILICHUBATh COOTBETCTBHE PE3yJbTaTa LEIH U YCIOBUAM, OOBICHITH MPUYUHBI JOCTHIKEHUS UITN
HEJIOCTI)KCHHS PE3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OMIMOKY, JaBaTh OIICHKY MPUOOpPETEHHOMY
OTIBITY.

IMPEAMETHBIE PE3VYJIbTATHI

10 KJIACC

OnepupoBaTh MOHATHIMH: TOUKA, MPSMasi, IITOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX MPHU PEIICHUN T€OMETPUUYECKUX 3a]1ay.
OrnepupoBaTh MOHIATHAMU: TAPAIEITHFHOCTH M MIEPIICHIUKYISIPHOCTD MPSMBIX U TNTIOCKOCTEH.



KnaccugunupoBaTs B3aMMHOE pacioIokKeHNUEe NPSAMBIX U INIOCKOCTEH B TPOCTPAHCTBE.
OmnepupoBaTh MOHATHSIMU: IBYTPAHHBIA YTOJI, IPaHU ABYTPAHHOTO yria, peOpo ABYTrpaHHOTO YIJa;
JMHEHWHBINA YroJ IBYTPaHHOIO yIJia; FpajyCHas Mepa ABYIPaHHOIO yrIJja.

OmnepupoBaTh MOHSATHSIMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBI MHOTOTPAaHHHK, HJIEMEHTHI
MHOI'OI'paHHMKA, IPAaBUIIbHbBII MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJABI MHOTOTPAHHUKOB (IMUpaMUAa; NpPU3MA, TMPSMOYTOJIBHBINA
napajuiesenumnes, Kyo).

KnaccudunupoBaTh MHOTOTPaHHUKH, BBIOMpas OCHOBAaHUS Ui KJIAcCU(HUKAIMU (BBITYKJIbIE U
HEBBITYKJIbIE MHOI'OI'PDAaHHMKH; IPAaBUJIbHBIE MHOIOI'PDAHHHMKH, IpPSMbIE M HAKJIOHHBIE NPU3MBI,
napajuleenuneabl).

OnepupoBaTh NOHATUSAMHU: CEKYILAs MNIOCKOCTh, CEUEHNE MHOTOIPAaHHUKOB.

OOBSACHATH MPUHITUIIBI TIOCTPOCHUS CEYCHUM, UCIIONB3YS METO/I CIIE/IOB.

CTpouTh ceueHusi MHOTOI'PaHHUKOB METO/IOM CII€JIOB, BBIIOJIHATH (BBIHOCHBIE) IIIOCKUE YEPTEKU U3
PHUCYHKOB NPOCTHIX 00BEMHBIX (DUTYD: BUI CBEPXY, COOKY, CHH3Y.

Pemate 3agaun Ha HaXxOXXIEHHE TEOMETPUYECKUX BEJIMYMH 10 O0pa3liaM WM ajIroOpuTMaM,
MIPUMEHSST U3BECTHBIC AaHATUTUYECKUE METOBI IIPU PEUICHUN CTaHJAPTHBIX MaTEMAaTUYECKHUX 33134
Ha BBIYMCIICHUE PACCTOSTHUM MEXy IByMsl TOUKaMH, OT TOUYKH JI0 MPSAMOM, OT TOUKHU J0 IIIOCKOCTH,
MEXY CKPEITUBAIOIIUMHUCS MPSIMBIMH.

Pemate 3amaun Ha HaXOXXIEHHWE TEOMETPUYECKUX BEJIMYMH 10 OOpasliaM WM ajIropuTMaM,
MIPUMEHSST U3BECTHBIC AaHATUTUYECKUE METOBI IIPU PEUICHUN CTaHJAPTHBIX MaTEMAaTUYECKHUX 33134
Ha BBIYUCIICHHUE YIJIOB MEXAY CKPELUBAOIIUMUCS IPSIMBIMU, MEXKY NPSIMOM U INIOCKOCTBIO, MEKIY
TUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbuucnare 00bEMBI M IUIOIIAAM IOBEPXHOCTEH MHOIOIPAaHHMKOB (Tpu3Ma, NHpaMuja) ¢
npUMeHeHHEeM (POpMyII; BBIUMCIATH COOTHOUICHUSI MEXKIy IUIOIIAJSIMHU MOBEPXHOCTEH, 00BEMaMu
10JJOOHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh MOHATHIMU: CHMMETPHS B TPOCTPAHCTBE; IIEHTP, OCh M TNIOCKOCTh CAMMETPHH; LIEHT,
OCh U MJIOCKOCTh CUMMETPUHU (UTYPHI.

W3BnekaTh, mpeoOpa3oBBIBATh M WHTEPHIPETHPOBATH WHPOPMAIHMIO O TPOCTPAHCTBEHHBIX
reOMeTPHUECKUX (PUTYypax, MPEICTABICHHYIO Ha YepTeKaxX U PUCYHKAX.

[TpumMeHsTh TEOMETpHUYECKHE (AKTHI I PEIICHHUS] CTEPEOMETPUICCKUX 3a/1a4, MPEAIOIaratoninx
HECKOJIbKO 1I1aroB peIeHHs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[TpuMeHsTH MpocTeiIre IPOrpaMMHBIE CPEJICTBA M JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI TTPH
pELIEHNH CTEPEOMETPUYECKUX 3a/1ad.

[TpuBOAMTH TIPUMEpPHI MaTEMATUYECKHX 3aKOHOMEPHOCTEH B TPUPOJAE W KHU3HH, PACIO3HABATH
MPOSIBJIIEHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

[TpuMeHsTH MOTydeHHBIE 3HAHUS HA TPAKTUKE: aHAJIM3UPOBATh PEalbHbIC CUTYAIlMH U MPUMEHSATH
M3yYEHHbIE MIOHATHS B TIPOLIECCE MTOUCKA PELIeHNs MaTeMaTHUeCKu c(hopMyInpOBaHHOMN MPOOIIEMBI,
MOJISIIMPOBATh peabHbIE CUTYallMd Ha SI3BIKE T€OMETPUH, MUCCIIEAOBATh IMOCTPOSHHBIE MOJETH C
MCIOJIb30BAHUEM IF€OMETPUYECKUX MOHATUN M TeopeM, ammapara ajireOpbl; pemaTh NpaKTHUYeCKue
3aJ1auu, CBS3aHHBIC C HAXOXKICHUEM T€OMETPUICCKUX BEITMYNH.

11 KJTACC

OnepupoBaTh TOHATHAMHU: NWIMHIPUYECKAs TIOBEPXHOCTh, OOpa3ymolue IHIHHIAPUIECKOM
MOBEPXHOCTH; LMJIMHAP; KOHUYECKasi TIOBEPXHOCTb, 00pa3yrolie KOHUYECKOH MOBEPXHOCTH, KOHYC;
chepudeckas MOBEPXHOCTD.

Pacrnio3HaBath Tena BpameHus (IWIMHAP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI MOJTyUEHUS TeJl BpallleHusl.

KnaccugunupoBats B3auMHOE pacnoioxkeHne Ceprl U MITOCKOCTH.

OmnepupoBarh MOHATHSIMHA: IMAPOBOW CETMEHT, OCHOBAHHWE CErMEHTA, BBICOTA CEIMEHTA; IIapOBOM
CJIOH, OCHOBAaHHUE IIAPOBOTO CJIOS], BHICOTA LIAPOBOTO CIIOST; IIAPOBOM CEKTOP.



Bbraucnare 00BEMBI M TUIOMIAAM TIOBEPXHOCTEH TEN BpAlICHHS, TEOMETPHYECKUX Tel C
pUMEHEHHEM (HOpMYII.

OmnepupoBath NOHSATHSIMH: MHOTOI'PaHHHK, BICAHHBIN B C)epy U OMHCAHHBINA OKOJIO cepsl; chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS.

BBIUUCIIATE COOTHOIIEHHS MEXKTY TUTOIIASIMH [TOBEPXHOCTEH M 00bEMaMU TTOJJOOHBIX TEII.
N3o006paxaTh n3ydaembie (GPUTYPBI OT PYKH U C TPUMEHEHHUEM IIPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.
BBINONHATE (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY,
cOOKy, CHH3Y; CTPOUTH CCUCHUS TEIl BpaIllCHUSI.

W3BnekaTh, WHTEPHPETHPOBATH W NpeoOpa3oBbIBaTh WHQPOPMAIMIO O TMPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX PUTYpPaAX, MPEACTABICHHYIO HAa YePTEkKaX U PUCYHKaX.

OmnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBITIONTHSATE ACHCTBHSI CTIOKEHUSI BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKCHHSI BEKTOpA Ha YUCIIO,
OOBSICHATh, KAKUMH CBOMCTBAMH OHH 00J1a/1aI0T.

[TpuMeHsITh MPaBUIIO NapaslICIICIHITC A,

OnepupoBarTh TOHSATHSAMH: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb BEKTODA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXKAY BEKTOpPaMH, CKAISPHOE MPOU3BEIACHHE
BEKTOPOB, KOJUTMHEAPHBIC U KOMILJIAHAPHBIC BEKTOPHI.

HaxoauTh cyMMy BEKTOPOB M TPOU3BEICHNE BEKTOPA HA YHCIIO, YTOJl MEXK/y BEKTOPAMHU, CKAIIPHOE
MPOU3BEICHUE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[TpumMeHsTh TEOMETpUYECKUE (AKThI I PEIICHHUS CTEPEOMETPUYCCKUX 3aj1ad, MMPEAIoiararomnmx
HECKOJIBKO IIaroB PEIIeHHs, €CIIM YCIOBUS TPUMEHEHUS 33JIaHbI B IBHOH (opMe.

Pemrate npocreiime reoMeTpudeckre 3aaui Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/Ia.
Pemarp 3aaun Ha T0Ka3aTeIBCTBO MATEMATHUYECKUX OTHOIICHUN W HAXOXKJIECHUE T€OMETPHICCKHUX
BEJIMYMH 110 00pa3iaM Wi alrOPUTMaM, IPHUMEHsISI K3BECTHBIC METO/IbI ITPH PEIICHUU CTAaHIapPTHBIX
MaTeMaTHYECKHX 3a7ad.

[TpuMeHsTh IpOCTEHIIINE TPOTPAMMHBIE CPEJICTBA U DIICKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI ITPH
PEIICHIH CTEPEOMETPUIECKHX 3a/1a4.

[TpuBOIUTE TpPUMEpPHl MAaTEMaTUYECKHX 3aKOHOMEPHOCTEH B MPHUPOAE M >KU3HM, PACIIO3HABATH
MIPOSIBIICHUE 3aKOHOB '€OMETPHH B HCKYCCTBE.

[TpuMeHsITh MONy4YeHHbIE 3HAHHS Ha MPAKTHKE: aHATU3UPOBATh peallbHbIe CUTYallud U MPUMEHSTh
M3YYCHHBIE MIOHSATHUS B MPOIIECCE TTOUCKA PEIICHUS MaTeMaTHISCKH CHOPMYITHPOBAHHON TIPOOIIEMBI,
MOJIETTUPOBAaTh peajbHbIe CUTYallMd Ha S3bIKE T€OMETPHH, UCCIEN0BATh MOCTPOCHHBIE MOJEIH C
WCIIOJIb30BAaHUEM T€OMETPUUYCCKUX MOHATHI M TEOpeM, alapara ajareOphl; pemarh MpakTHIeCKue
3aJlaud, CBA3aHHbBIE C HAXOKICHUEM F€OMETPUUECKUX BEIIUYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KosnvecTBO 4acoB JJIeKTPOHHbIE
- HaumeHoBaHuUe pa3iesioB M TeM NMPOTrPaMMBbI (uu¢poBbIe)
i Bcero Koﬁﬂ TPOJIBHBIC o0pa3oBaTe/ibHbIE
padoThI pecypebi
bubmuorexa [JOK
1 Beenenne B crepeomeTpuio 10 https://m.edsoo.ru/7f41bacc
2 [IpsimMBbIe ¥ TUIOCKOCTH B MPOCTpaHCTBE. [lapamiebHOCTh NPSAMBIX U 12 1 bubnnorexa [HOK
IIOCKOCTEHN https://m.edsoo.ru/7f41bacc
3 [leprieHIUKYISIPHOCTD MPSIMBIX U IIOCKOCTEN 12 bubmorexa LHOK
https://m.edsoo.ru/7f41bacc
4 VYrisl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1 EESSJ,I'I;I/?TT]eeIEjaS(IJ_f)OrIS/7 f41bacce
bubmuorexa [JOK
>  Muororpannuuku - ! https://m.edsoo.ru/7f41bacc
. bu6mmoreka [IOK
6 OOvémE MuororpannuKos ; . https://m.edsc%.ru/?ﬂlbacc
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YIJIbI 4 1 bubmorexa LHOK
) ’ https://m.edsoo.ru/7f41bacc
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5

11 KJIACC

Ne

n/n

HaumeHnoBaHue pa3geioB M TeM MPOTrpaMMbl

Tena BpameHnus

KoaunuyecTBO 4acoB

Bcero

12

KonTpoJbHbIe
padoThbI

JJIeKTPOHHBIE
(uudposrie)
oOpa3oBaTe/ibHbIEC
pecypcsbl

bubmuorexa [JOK
https://m.edsoo.ru/7f41bacc
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. bubmmoreka [JOK
2 OObEmbt Ten > . https://m.edsoo.ru/7f41bacc
bu6mmoreka [IOK
3 BekTopbl 1 KOOpAUHATHI B POCTPAHCTBE 10 1 https://m.edsoo.ru/7f41bacc
. bubnmoreka [JOK
4 [ToBTOpeHmEe, 0000IICHNE, CUCTEMATH3aIIHs 3HAHUH 7 1 https://m.edsoo.ru/7f41bacc
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Maremaruka: anredpa ¥ HayaJla MaTeMaTHIECKOTO aHann3a, reomeTpus. ['eomerpus, 10-11 xnaceel/ Atanacsa JI1.C., Byty3os B.®., Kagomiies
C.b. u npyrue, AxumonepHoe oOuiectBo «M3narensctBo «IIpocBenienner;

METOANUYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

I'eometpus. Coopuuk pabounx nporpamm. 10-11 kiaccel. ba3ossiit u yriyonennsiii yposuu / Coct. T.A. Bypmucrposa

3uB B.I'. 'eometpus. naakruueckue matepuansl. 10 kiacc. ba3oBelii 1 yriyGieHHbINH YPOBHU

3uB B.I'. 'eomerpus. uaakruueckue matepuansl. 11 kiacc. ba3oBelii 1 yriyGieHHbINH YPOBHU

JIutBunenko B.H., baryruna O.A. I'eometpus. ['otoBumcs k EI'D. 10 knace

JIutBunenko B.H. I'eometpus. ['otoBumest k EI'D. 11 knace

Caaksn C.M., byty3os B.®. I'eomerpus. [loypounsie pazpadorku. 10-11 kmaccsr

I'mazkos I0.A., FOquna N.1., byry3zoB B.®. I'eomerpus. Pabouas tetpans. 10 knacc. ba3oBblii 1 yriyOneHHbINH YpPOBEHb

I'mazkos I0.A., FOquna N.1., byry3zoB B.®. I'eomerpus. Pabouas tetpans. 11 knacc. ba3oBblii 1 yriyOneHHbIN YPOBEHb

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU UHTEPHET

Kgant (http://www.kvant.info)

OU3MKO-MaTEeMaTHUECKUH HAyUYHO-TIOMYJIAPHBIN JKypHaJl JJs IIKOJIBHUKOB M CTYJEHTOB MOSBUICS B MHTEpHETE. 3/71ech MyOIUKYIOTCS HOBBIE
MHTEPECHbIE CTaTbU M0 MAaTEMAaTUKH U (PU3UKU.

3agauu o reoMeTpun: HHPpopMamoHHo-mouckosas cucrema (http://zadachi.mccme.ru)

JlauHbIi1 caiT mpeacTaBisieT coO0H AMEKTPOHHYIO 0a3y ¢ TEOMETPUISCKUMH 3aa9aMu

[Toptan Math.ru (http://www.math.ru/)
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JlaHHBIH callT MocBsleH MaTeMaTuKe (M MaTeMaTUKaM), IpeJHa3HaueH JUIsl IIKOJIbHUKOB, CTYJICHTOB, yUuTeNel U JUid BCeX, KTO HHTEpEeCyeTCs
mareMaTHkoi. Ha calite HaiinyTcs KHUTH, BUJCO-JIEKIINH, 3aHUMATEIbHbIE MaTeMaTHUeCKue (DaKThl, pa3JIMYHBIC 10 YPOBHIO U TEMATHKE 3a71a4H,
OTJZIECJIbHBIE UCTOPUU U3 KU3HU YUEHBIX — BCE TO, YTO ITIOMOKET OKYHYTBCS B YIUBUTEIILHBIN U YBIICKATCIIbHBIA MUP MaTeMaTUKU. 1 yuurenen
Ha JJAHHOM caiiTe coOpaHbl MaTepUAIIbI U1 YPOKOB, O(UIIMAIbHBIC JOKYMEHTHI U IPYTOe MOJIe3HOE B padoTe.

Bcest anementapnas maremaruka: Cpenasis MaTeMatuueckas uaTepHer-tmkona (http://www.bymath.net)

JlaHHBINM caliT JaeT BO3MOYKHOCTb YYMTBCS, HE BBIXOJAS M3 JIOMA. 3JECh COAEPXKAThCS BCE HEOOXOOMMbIE MaTepHallbl MO 3JIEMEHTAPHOM
MaTeMaTHKe B I10JIHOM 00bEMeE (Teopus, 3a1a4i, IIOMOIIb, KOHTPOJIbHBIE, KOHCYJIbTALIUN).

Maremartuka B MOMOIIb IIKOJIBHUKY U CTYACHTY (TecThl o MaTtemaTuke online) (http://www.mathtest.ru)

Ha nanHoMm caiiTe npecTaBiieHbl OHJIaHH-TECThI, KOTOPbIE TOMOI'YT 00y4YaroLIeMycsl IPOBEPUTh YPOBEHb 3HAHHUM 10 MaTEeMaTHKE.

Kpome TecToB mpenoctaBisieTcss BO3MOXKHOCTh MPOCIYIIATh AEBIATH OUY€Hb KOPOTKHX JIGKIMH 1O IIKOJIBHOM Marematuke. Bech marepuan
U3JI0KEH B BUJE 3a/a4. BhICIIyIIaB MOCTaHOBKY 3a/1a4M, aBTOP PEKOMEHAYET MpEepBaTh MPOCIYIINBAHUE JIGKIIMU W TMOIBITATHCS PEIIUTH €€
camomy.

Maremaruka. lllkona. Bynymiee. Caiit yuntens matemaruku A.B. [lleBkuna (http://www.shevkin.ru)

Marematuueckoe oOpa3oBaHue: mpomuioe M Hacrosdmiee. VHTepHeT-OMOIMOTEKa MO METOAMKE IPEroAaBaHUs  MaTeMaTHKHU
(http://www.mathedu.ru/)

Ha caiiTe nmpeacraBineHsl KHUTH, aBTopedepatsl U 1uaduiIbMbl [0 MaTEMAaTUKE, HaXOSIIKECS B CBOOOIHOM JOCTYIIE.

Caiit anemenTapHoil MmareMaTuku Jmutpus ['ymmna (http:// www.mathnet.spb.ru)

CaiiT pa3paboTaH JIs TeX, KTO WHTEPECYeTCs DJIEMEHTApPHON MaTeMaTHKOW: IIKOJIbHUKOB, aOUTYPHEHTOB, CIyIIaTeeid MOArOTOBUTEIHHBIX
KypCOB, CTYZCHTOB IT€JJarOTUIECKUX BY30B H yUUTEIICH.

31ech MOKHO HaWTH BAapHAHTHI BBITYCKHBIX 9K3aMEHOB, 33[aud 10 MaTeMaTHKe, MpeularaBIIiecss Ha BCTYNMHUTEIBHBIX JK3aMeHax, 3a/aqd
MaTeMaTHYECKUX OJIMMIIHA]] By30B U METOIUYECKHE TIOCOOHS 110 MaTEMATHKE.

Odunmansubiil nHGopMmanoHHbit nopran EI'D (http:/www.ege.edu.ru/)

Pecypc conepkuT akTyasbHYI0 HHPOPMALIMIO O €AMHOM T'OCYJapCTBEHHOM 3K3aMEHE 110 Pa3InYHbIM yUeOHBIM MpeaMeTam (o01ue cBeieH s,
UH(OPMaIKIO BRITyCKHUKaM 11 Ki1accoB, MOCTYMAIOUIMM B BY3bI U TIp.).

Omumnuanst. [napranka EI'D mo maremaTuke: Bapuantsl, pemienus (http://shpargalkaege.ru/)

Pecypc mpenna3HaueH B nepByto ouepens s noarotoBku k EI'D u 'MA no maremaruke (3anaun EI'D, Bapuantel EI'D, Bapuantel [UA), a
TaKXe COJIEPIKUT yUIeOHO- METOIMYECKUE Pa3padOTKH, OJMMITHAIHbIC 339 | TIp.

Poccuiickas cTpanniia MeXTyHapOIHOTO MaTeMaTH4decKoro Koukypca «Kenrypy» (http://mathkang.ru/)



Pecypc mnpopmupyer 000 BceX COOBITHUSX MEXKIYHAPOIHOTO MAaTEMAaTHYECKOro KOHKypca «KeHrypy», a Takke COICPKHT HUCTOPHYECKYIO
CIIPaBKY O Pa3BUTHH JaHHOTO KOHKYpCa, MaTepHalbl KOHKYPCa MPOLLIBIX JIET, MATEPUAIIBI IS IOATOTOBKU K YYaCTHIO B KOHKYPCE U TIp.
@dectuBaipb neparornyeckux uaei « OTKpeIThIN ypok» (mpenonaBanue mareMaTnku) (http://festival.1september.ru/arti cles/subjects/1)

Pecypc comepKUT orpoMHOE KOJTMYECTBO METOIUYECKUX Pa3padOTOK M0 MaTeMaTHKE: KOHCIICKTHI YPOKOB, BHEKIIACCHBIX MEPOIPUSITHN H TIP.
Maremaruka (cripaBouyHUK (popMyd o anredpe v reoMeTpuH, pemeHus 3aaaq u npumepon) (http:/ www.pm298.ru/)

Pecypc mnpexacraBisier on-line CnpaBOYHHK OCHOBHBIX MaTeMaTHUecKuX ¢Gopmyia. Pasgensl crnpaBOYHHMKA: HEKOTOPBIC ITOCTOSHHEBIC,
JJIEMEHTapHasi TEOMETPHsI, TeOMETPUYECKHE MpeoOpa3oBaHMs, Hayalla aHAIW3a W alreOpbl, YpaBHCHUsS M HEPABCHCTBA, aHAIUTHYECKAs
reoMeTpHs, BbiCIIas ainredpa, nuddepeHimaibHoe ucunucienue, nuddepeHnuanbias reoMeTprsi, HHTErPAIbHOE MCYUCIICHUE, KOMITJICKCHBIH
aHaJIU3, AJIEMEHTBI TEOPHH TI0JIsI, TCH30PHOE MCUUCIIeHHE, TU( dhepeHIInabHbIC YpaBHEHHSI, MATEMaTHYECKasl JIOTHKA, TEOPUS BEPOSTHOCTECH U
MaTreMaTU4ecKasi CTAaTUCTHKA.

Caiit Anekcannpa Anekcanaposuda Jlapunaa (Mmaremaruka, penerurop) (http://alexlarin.net/)

Pecypc nmpennasHaveH it oka3aHus WHPOPMAIMOHHOW MOIICPKKU CTYACHTaM M aOMTypueHTaMm npu noaroroBke k EI'D mo maremaruke,
nocrymieHud B BY 3b1, perieHnn 3a1a4 1 M3y4eHHH Pa3IMYHbIX pa3zesioB BbICIICH MAaTEMAaTHKH.

Caiit denepanbHOro MHCTUTYTA Neaaroruueckux usmepenuit (http://fipi.ru/)

Pecypc mpeanazHadeH 1u1s BceX, KTO HHTEPECYEeTCst BOIPOCAMU OLIEHKH KadecTBa oOpa3zoBanus B Poccuiickoit denepariin. OCHOBHBIE pa3/Ieibl:
€IMHBIN TOCYAapCTBEHHBINH 3K3aMEH, TOCY/IapCTBEHHAS! UTOTOBAsl aTTECTALUS BBITYCKHUKOB 9-X KJIACCOB, MOCOOMS JUIS TIOATOTOBKH, HAy4YHO-
Uccie0BaTeIbcKas padboTa U mp.

Oomepoccuiickuii Maremarudeckuii mopran MathNet.ru (http://Math-Net.ru/).

Pecypc mpencrariser co0oil COBpeMeHHYI0 HWH()OPMAIIMOHHYIO CHCTEMY, MPEIOCTABIISIONLYI0 POCCHICKAM W 3apyOeKHBIM MaTeMaTHKaM
pa3iMvHbIe BO3MOXKHOCTH B TOMCKE HMH(POPMAIMM O MaTeMaTHYecKOW u3HM B Poccun. OCHOBHBIC pa3feiibl: KypHAJbl, MEPCOHAIHH,
OpraHu3aiuu, KoH(epeHIH, CEMUHAPbI, BUJIEOTeKa, OMOIMOTEKA.

Bes MaTemartuka — BhICIIAs MareMaTHWKa, MPHKIAJIHAsS MaTeMaTHKa, MaTeMaTHUYECKHUE METOJbl B JKOHOMHKE, (PMHAHCOBAas MaTeMaTHKa
(http://www.allmath.ru/)

Pecypc npexncraBnsier coboii MaremaTudeckuii moprai. Ero oCHOBHBIE pa3lelibl: MIKOJIBbHAS MaTeMaTHKa, BBICIIAS MaTeMaTHKa, MPHKIIaIHAas
MaTeMaTHKa, OJIMMITHAIHAs] MATEMATHKa, JIyUIlINe KHUTH, CCBUTKH U JIp.



