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IHHOACHUTEJIBHAA 3ATIMCKA

Pabouas nmporpamMma yueOHoro kypca «I'eomerpus» 6azoBoro ypoBHs g ooyyatonuxcs 10 —11 kiaccos pazpadorana Ha ocHoBe DeiepabHOTO
rOCyIapCTBEHHOT'0 00pa30BaTEILHOTO CTAHAAPTa CPETHETO OO0IIEro 00pa3oBaHus, ¢ yYETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHHIM, MPEIBSIBISIEMBIX K
MaTeMaTHYeCKOMYy OO0pa30BaHUIO, U TPaAULUUN pOccUiickoro oOpa3oBanus. Peanmuzanus mnporpaMMbl OOECHEUMBAET OBJIAJCHUE KIIHOYEBBIMU
KOMITETEHITMSIMH, COCTaBIISIONIMMU OCHOBY JJISI CAMOPA3BUTHUS M HEMPEPHIBHOIO OOpa30BaHMS, IEIOCTHOCTh OOMICKYJIbTYpHOTO, JHYHOCTHOTO H
MMO3HABATEIBHOTO PA3BUTHS JINYHOCTU O0YUYAIOLTUXCS.

HEJIM U3YUYEHUSA YYEBHOTI'O KYPCA

BaxHoCTh y4eOHOTO Kypca TeOMETPHH Ha YPOBHE CpPEIHETO 00IIero oopa3oBaHus 00yCIOBICHA MPAKTUYECKON 3HAYUMOCTBIO METANPEIMETHBIX
U TPEJIMETHBIX PE3yJIbTaTOB OOYUYCHHS T€OMETPHHM B HANpPaBJIICHUH JHMYHOCTHOTO DPAa3BHTHs OOydvarommxcs, (GopmupoBaHus (QyHKIHOHAIEHOU
MaTeMaTHYeCKOW TPaMOTHOCTH, M3Y4YCHHUs APYTUX yUeOHBIX AMCUMIUIMH. Pa3BuTHE y 0OydYaromMXCsl MPaBWIBHBIX MPEICTABICHUH O CYIIHOCTH U
MIPOUCXOXKICHUU TCOMETPUYCCKUX aOCTPaKIUi, COOTHOIICHUH PEabHOTO U UICATBHOTO, XapaKTepe OTPAKECHUSI MAaTEMAaTUYCCKON HAYKOW SIBICHHN U
MPOIIECCOB PEAIbHOTO MHUpPA, MECTE€ TEOMETPHH B CHUCTEME HAyK W POJIM MAaTeMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM IO3HAHWHM U B TPAKTHUKE
COcOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS YUAIIMXCs, a TaKKe KAaueCTB MBIIUICHUS, HEOOXOIUMBIX /ISl aJlaNTallid B COBPEMEHHOM
oO1iecTse.

I'eomerpus siBiIsieTCsl OAHUM K3 0A30BBIX NMPEIMETOB HAa YPOBHE CPEHEro 00IIero oopa3oBaHusl, TaKk Kak 00ecrieqnBaeT BO3MOXKHOCTh U3yUCHU ST
KaK TUCIUTUTMH €CTeCTBEHHO-HAYYHOW HAIPABICHHOCTH, TaK M TyMaHUTapHOH.

Jlornueckoe MpllnuieHue, GOpMUPYEMOE NMPU U3YYCHUH O0YYaIOUIUMMCS MOHATUHHBIX OCHOB T€OMETPUU U MOCTPOEHHUH LIETIOYKU JIOTHUECKUX
YTBEPKIICHUH B XOJI€ PEUICHUS TEOMETPUIECKUX 3a/1a4, YMEHHE BBIIBUTATh U OMPOBEPTaTh THIIOTE3bI HETIOCPEACTBEHHO UCTIOIB3YIOTCS TIPU PEIlleHUU
3aJ]a4 €CTeCTBEHHO-HAyYHOr'0 LIMKJIa, B YACTHOCTH U3 Kypca (PU3UKU.

YMeHrne OpUeHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JACTAX ACATEIHHOCTH YenoBeka. OprueHTaus YeloBeKa BO
BPEMEHH U MTPOCTPAHCTBE — HEOOXOMMOE YCIIOBUE €TI0 COIUAIBHOTO OBITHS, (hopMa OTPaKEHUsI OKPYIKAIOIIET0 MUPA, YCIIOBUE YCIIEIIHOTO MTO3HAHUS
M aKTUBHOTO TpeoOpa3oBaHus AeHCTBUTEIbHOCTH. OTiepupOBaHHEe MPOCTPAHCTBEHHBIMU 00pa3aMu OOBEIUHSIECT pa3sHble BUABI YIEOHOH U TPYIOBOM
NeSTeNbHOCTH, SIBISETCS OJHUM M3 TNPO(PECCHOHANTbHO BAKHBIX KadyecTB, IOITOMY aKTyalbHa 3agada (OPMHUpPOBaHHUA Yy OOyYaromuxcs
MPOCTPAHCTBEHHOTO MBINUICHHUSI KaK Pa3HOBUIHOCTH OOPAa3HOTO MEBIIUICHHS — CYNIECTBEHHOTO KOMIIOHEHTa B IIOATOTOBKE K IPAKTHYECKOU
JesTeIbHOCTH 10 MHOTHM HaIpaBJICHUSM.

[ens ocBoeHMsI MporpaMMbl yaeOHOTO Kypca «['eomerpus» Ha 6a30BOM ypoBHE 00yUeHUS — 00111€00pa30BaTEIbHOE U OOIICKYIHbTYPHOE Pa3BUTHE
oOyyaromuxcs yepe3 oOecrieueHHe BO3MOXKHOCTH TNPUOOPETEHHS W HUCIOJIb30BAHUS CHCTEMAaTHMYECKHMX T€OMETPHUECKUX 3HAHUN M JIeHCTBHH,
crenu()UIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEITHOTO IPOI0JDKEHHS 00pa30BaHUS 110 CIIEIUATBHOCTSM, HE CBI3aHHBIM C TTPHUKJIATHBIM HCIIOJIb30BaHHEM
T€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpPOBHE NpeAHA3HA4YeHA il OOYYaIOMIMXCSl CPEIHEH INKOJBI, HE WCIBITHIBABIIAX 3HAYUTEIHHBIX
3aTpyAHEHUIl Ha YpOBHE OCHOBHOro oOmero oOpasoBanus. Takum oOpa3om, oOyuarommecs Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIME
MaTeMaTHYECKUE YMEHUs, CBS3aHHBIC CO CIEIM(PUKON TeOMETPUU U HEOOXOAMMBIE IS )KU3HU B COBPEMEHHOM obmiecTBe. Kpome 3Toro, oHUM UMEOT



BO3MOXXHOCTh H3yUUTh TE€OMETPHIO O0Jiee TITyO0KO, €CIU B JAIbHEHUIIIEM BOSHUKHET HEOOXOIMMOCTh B TEOMETPHUYECKHUX 3HAHUSAX B MPO(eCcCHOHATBEHOM
NeSITEIbHOCTH.

JlocTrkeHHe el OCBOCHUS IIPOrpaMMBbl 00ECTICYUBACTCS PEIICHUEM COOTBETCTBYIONIMX 3a7a4. [I[puopuTEeTHBIMU 3a7jauaMu OCBOCHHS Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kitaccax sBISIOTCS:

e (opmMupoBaHUE MPEICTABICHUS O TEOMETPUH KaK YaCTH MUPOBOH KYJIbTYypPhl U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAFOIIUM MUPOM;

e (opmMupoBaHUE MPEACTABICHUSI O MHOTOTPAaHHHUKAX M TEJIaX BPAIICHUS KaK O BAKHEUITUX MATEMAaTUYECKUX MOJIEISIX, TO3BOJISIONINX OMUCHIBATD
Y U3y4aTh pa3HbIC SIBJICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHUE YMEHHUS PACIIO3HABATH HA YEPTEKaX, MOJEISAX U B PEaIbHOM MUPE MHOTOIPaHHUKHU U Tella BpallleHus;

e OBJIQJICHHE METOJAMU PEIICHMS 3a/1a4 Ha MMOCTPOCHHS Ha U300paXKEHUSIX IPOCTPAHCTBEHHBIX QUTYD;

e (opmMupoOBaHUE YMEHHUS ONIEPUPOBATH OCHOBHBIMH MOHATHSIMHU O MHOTOTPAaHHHUKAX U TeJlaX BPAIICHUs U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJIAJICHHE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 3a7a4; (POPMUPOBAHUE YMEHUSI TPOBOJUTH HECIOXKHBIE JI0Ka3aTeIbHbIC PACCYKICHUS B
XOJI€ pelIeHHs CTePEOMETPUUECKUX 3aa4 U 3a7a4 C MPAKTUYECKUM COJIEP>KaHUEM;

e DPa3BUTHE HHTEIUICKTyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH 0O0ydarommxcs, MO3HABATEIbHOW AaKTUBHOCTH, HCCIEIOBATEIBLCKUX YMEHUH,
KPUTHYHOCTH MBIILICHUS;

e (QopmupoBanue (QyHKIMOHAILHON T'PaMOTHOCTH, PEJICBAHTHOW T'€OMETPHH: YMECHHE pPACIO3HABATh IMPOSBIICHUS T€OMETPUYCCKHUX ITOHSITHH,
00BEKTOB U 3aKOHOMEPHOCTEH B peabHBIX )KU3HEHHBIX CUTYAIUsX U PU U3yUYEHUU JIPYTUX YUYEOHBIX TPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYJIMPOBATh WX HAa SI3bIKE TCOMETPHH U CO3/IaBaTh F'€OMETPUYCCKHIE MOJICITH, IPUMCHITh OCBOCHHBIN T€OMETPHUYSCKUN
anmapart AJisl pelIeHs MPAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4, MHTEPIPETUPOBAThH U OLIEHUBAThH MOJTyUYEHHBIEC PE3YIbTAThI.

OTAM4UTEeNbHON 0COOEHHOCTHIO TIPOTPAMMBI SIBJIIETCS BKJIIOYEHUE B KypC CTEPEOMETPUHU B Hadajie €ro M3y4YeHHs 3a/ad, peliaeMbIX Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONpeAeNEéHHBIM 00pa3oM oOpraHu3oBaHHas paboTa HaJA HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U
MPOCTPAHCTBEHHOTO MBIIIUICHUS, CTUMYJIUPYET MPOTEKAHWE WHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaTbHEHIIIEMY U3yUYCHUIO TIPEIMETA.

[Ipenmourenue oTAaTCA HATISATHO-KOHCTPYKTUBHOMY METOy 00Y4EHHUS, TO €CTh TEOPETUUECKIE 3HAHUS UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTH
MPEAMETHO-TIPAKTHYECKON JeATEeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHHUN Yy ydYalIuXcsi B Kypce€ CTEPEOMETPHUH MPOBOJMUTCS 3a CUET
pelieHuns 3a/1a4 Ha CO3JJaHue MPOCTPAHCTBEHHBIX 00OPA30B U 3a/1a4 Ha ONEpPUpPOBaHUE MPOCTPAHCTBEHHBIMU oOpa3amu. Co3ganue oO6pasza MPOBOAUTCS C
OTIOPO¥ Ha HATJISITHOCTD, & OTIEPUPOBAHUE 00PA30M — B YCIIOBHSX OTBICUCHUS OT HATJISAHOCTH, MBICJICHHOTO U3MEHEHHUS €T0 HCXOAHOTO COJIEPIKAHMS.

OcHoBHBIE coaepxarenbHble TMHUU Kypca «['eomerpun» B 10—11 knaccax: «MHororpanHuku», «IIpsiMble 1 MIIOCKOCTH B IPpOCTpaHCTBEY, « Tena
BpanieHus», «BeKTOpsl M KOOpAWHATHI B MPOCTpaHCTBe». DopMUpOBaHUE JOTUYECKUX YMEHUW paclpeienseTcs HE TOJIBKO MO COJep KaTeIbHBIM
JUHUSAM, HO U 110 TO1aM 00y4YeHHs Ha yPOBHE CPEAHETO 0011Iero oopa3oBaHusl.

Coneprxanne oOpa3oBaHMsi, COOTBETCTBYIOIIEE IPEIMETHBIM Pe3yIbTaTaM OCBOCHUS pabovel mporpamMMsl, pacrpeaeIEHHBIM 110 ToJaM 00yUYeHHsI,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, YTOOBI OBNAJCHHE TEOMETPUYECKUMH TIOHATHUSMU U HaBBIKAMH OCYIIECTBIISZIOCH IOCIIEOBATEILHO U
MOCTYMATENbHO, ¢ COOJI0/IEHUEM TTPUHITUTIA IIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKITIOUATUCH B OOIIYIO CHCTEMY T€OMETPHUYECKUX MPEACTaBICHUM
oOyJaromuxcs, pacmupsis ¥ yriayomuss e€, 00pa3yst IpOYHbIE MHOKXECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha u3ydenue reomerpun otrBoautcs 2 daca B Heaento B 10 kiracce u 1 gac B Hemento B 11 kimacce, Bcero 3a aBa roga o0ydenus - 102 yuyeOHBIX
Jaca.



COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUSL cTepeoMeTpur. Touka, mpsMas, IIOCKOCTb, MPOCTpaHCTBO. [loHATHE 00 aKCMOMAaTHYECKOM IMOCTPOEHUU CTEPEOMETPHH:
aKCUOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3anmMHOe pacnosnoxeHne npsiMbIX B IPOCTPAHCTBE: MIEPECEKAIOIINECS, TapaUIeNIbHbIE U CKpeluBatoiuecs npsamele. [lapanienbHOCTh NpsSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE: NapaslieabHble IPSIMbIE B IPOCTPAHCTBE; MAapaJIeIbHOCTh TPEX MPSAMBIX; HapaIeIbHOCTh MPSIMON U IVIOCKOCTH. YTJIbI C
COHANPABJICHHBIMU CTOPOHAMHM; YTOJI MEXIYy MNpSIMbIMH B MpocTpaHCTBEe. llapaiieabHOCTh IUIOCKOCTEW: MapasulesibHblE IUIOCKOCTH; CBOMCTBA
napajuieNIbHBIX I0cKocTel. [IpocTeiimue npocTpancTBeHHBIE (PUTYPBI HA TUIOCKOCTH: TETPadap, KyO, mapaieNenuIe]]; IOCTPOSHUE CEUCHUH.

[lepneHquKyAIPHOCTD MPSAMOM U IJIOCKOCTU: MEPHEHAUKYISIPHBIE NPSIMbIE B IPOCTPAHCTBE, MPSAMbIEC NapajulelibHble U MEPIEHIUKYISIPHBIE K
IJIOCKOCTH, NMPU3HAK MEPHIEHAUKYISIPHOCTH HPAMOIM M IIOCKOCTH, TEOpeMa O MPSMON NMEPHEHAUKYISPHON IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: yIOJ
MEXIy NPSMOM M IUIOCKOCTBIO; JABYTPAHHBIM yroJj, JIMHEWMHBIA yrojd IBYIpaHHOro yria. llepneHaukynsp M HakJIOHHBIE: pACCTOSIHUE OT TOYKHU J0
IUIOCKOCTH, PAcCTOSHUE OT TMpPsIMOH OO0 IUIOCKOCTH, NPOEKIHs (UTypsl Ha IUIOCKOCTh. [lepneHAnKyIIpHOCTh IUIOCKOCTEH: MpU3HAK
MEePIEHIUKYISIPHOCTU ABYX IIOCKOCcTel. Teopema o TpéxX nepreHIuKysapax.

MHOrorpaHHUKH

[loHsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAHHUKA, BBINYKJIbIE M HEBBIMYKJIblE MHOIOTPAaHHUKH; pa3BEPTKA MHOIOTPaHHUKA.
[Ipu3ma: N-yrosbHas npusma; rpaHd U OCHOBAHMSI TPU3MBI; IIpsiMasi U HAKJIOHHAs PU3Mbl; O0KOBas U MOJIHAs IOBEPXHOCTH NMpu3Msl. [lapannenenunesn,
MPSIMOYTOJIBHBIN MapaieNnenumnes] u ero cBoiicta. [lupamua: N-yronbHasi mupamMuia, FpaHd ¥ OCHOBaHUE MUPAaMUIbl; OOKOBas U TOJTHAS TOBEPXHOCTh
MUpaMHJIbl; TpaBWIbHAS W YCEUEHHAs MNUpaMHIa. OJIEMEHThl MPU3Mbl W OHpaMuibl. llpaBUibHBIE MHOTOTpaHHMKH: TOHSATHE TPABUIBHOIO
MHOTOTpaHHHKA; TPaBUIIbHAS MIPU3Ma U MpaBUJIbHASI MUpAMUA; IPaBUIIbHAS TPEYTOJIbHAS TUPAMUa U MPAaBUIBHBIN TeTpasap; kyo. [IpencraBnenue o
MPaBWJIbHBIX MHOTOTPAaHHHUKAX: OKTa’3Ap, 10AeKa’p U ukocayap. CedeHus Npu3Mbl U TUPAMUIBL.

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTENIBHO TOYKH, MPSAMOH, INIOCKOCTH. DJIEMEHThl CHMMETPHUH B MMpaMHIax, Mapajuieienunenax,
MPaBUIILHBIX MHOTOTPaHHUKAX.

Boruncnenue 37eMeHTOB MHOTOTPaHHUKOB: p&0pa, AnaroHasny, yrisl. [1nomans 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMON MTPU3MBIL,
IUIOIIAb OCHOBaHUHU, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsAMON mpu3Mbl. [1101mans 60KoBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIIBHOW MHPaMUIBL,
Teopema o TIomaau yceuéHnon nupamusl. [loastue 06 06bpéme. OOBEM MUPaAMUIBI, TPU3MBI.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXK/1Y IJIOLIAIIMHU MIOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TeIl.

11 KJIACC

Tesna Bpamenus
[{ummHapudeckas: TOBEPXHOCTh, 00pa3yoNye MWIMHAPUICCKON MOBEPXHOCTH, OCh HWIMHIPUYIECKON MOBEPXHOCTH. LIMmuHAP: OCHOBaHUS U
00KOBast MOBEPXHOCTh, 00PA3yIOIIasi U OCh; IJIOMAAb OOKOBOW U MOJTHON MOBEPXHOCTH.



KoHuueckasi mOBepXHOCTh, 00pa3yIoIe KOHUUECKOW MMOBEPXHOCTH, OCh M BEPIIMHA KOHHUECKOW MOoBepXHOCTU. KOHYC: OCHOBaHUE U BEPIIUHA,
00pa3yromias u OCh; TIIOMAlb OOKOBOW U MOJIHOW TOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yolIie U BBICOTa; OCHOBAHUS M OOKOBasi TOBEPXHOCTh.

Cdepa u map: ueHTp, paanyc, IMaMeTp; IIOMIaas MOBEPXHOCTH chepbl. B3anmHoe pacnonoxenue chepsl U MI0CKOCTH; KacaTeabHas MIIOCKOCTh
K cdepe; mromanb chepsl.

N3o00paxkeHue Ten BpalleHus Ha TIOCKOCTH. Pa3BépTka muiIuHApa v KOHyca.

KomOuHanmu ten BpamieHuss ¥ MHOTOIPaHHUKOB. MHOTOTpaHHHK, ONMCAHHBIN OKOJO chepbl; chepa, BIMCAHHAS B MHOTOTPAHHHK, WM TEJIO
BpaIlCHHSL.

[Tonstne 06 00béMe. OCHOBHBIE CBOMCTBa 00BEMOB Teil. Teopema 00 00bEME PSIMOYTOIBHOTO Mapajuiesienunena u cieacTBus u3 He€. O0bEM
nuIMHIpa, Konyca. O0bEM 1mapa U miomaas cepel.

[TomoGHBIe Tena B mpocTpaHcTBe. COOTHOMICHUST MEXK/TY TUIOMIAIIMU TIOBEPXHOCTEH, 00bEMaMU MO0OHBIX TEll.

Ceuenust nuiMHApa (MApajuIeIbHO U TMEPICHIUKYISIPHO OCH), CEYEHHUS KOHyca (MapauielbHOe OCHOBAHMIO M MPOXOJIee Yepe3 BEpIIMHY),
CCUCHHMS 11apa.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bektop Ha mutockocT U B mpocTpaHcTBe. CII0KEHHE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uuciio. PasioskeHre BeKTopa mo TpéM
HEKOMILJIAaHAPHBIM BekTopaMm. [IpaBwio mapatenenumneaa. Perrenue 3amay, CBSI3aHHBIX C NPUMEHECHHEM IMPaBWJ JACHCTBUH C BEKTOPAMH.
[IpsiMmoyrosnbpHass cucTeMa KOOpAMHAT B TpoctpaHcTBe. KoopauHatel BekTopa. Ilpocreiinme 3amaud B KOOpAMHATaX. YTOJI MEXKAY BEKTOpaMH.
CkansipHOE TpPOM3BEJCHUEC BEKTOPOB. BBIUHCIICHHE YIJIOB MEXAy MPSIMBIMH W IIOCKOCTIMH. KOOpAMHATHO-BEKTOPHBIA METOJ TMPHU PCHICHUH

F€OMETPUYECKHX 3a1a4.
INJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbHI

JInaHOCTHBIE Pe3yIbTaThl OCBOSHUS MPOTPaMMBI yaeOHOTO mpeaMeTra «MaTeMaTHKay XapaKTepU3YIOTCS:

I'paxnanckoe BoCIUTaHUE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUN 00YJAIOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOT'O YJIEHA POCCUICKOTO O0IIECTBa, IPEICTaBICHIEM
0 MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUM, MPOIEAYP TPaKTAHCKOTO OO0IIecTBa (BBIOOPHI, OMPOCH U TIp.),
YMEHHEM B3aUMO/ICHCTBOBATH C COIIMATFHBIMU HHCTUTYTAaMHU B COOTBETCTBHH C UX (DYHKIMUSAMU U HA3HAUCHUEM.

IMaTpuoTNyeckoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTHIO POCCHICKOM IPaXKTAHCKOW UACHTUYHOCTH, YBOKEHUS K MIPOIIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHKH, IEHHOCTHBIM
OTHOILICHUEM K HOOCTHXXCHUAM pOCCI/II\/'ICKI/IX MAaTECMAaTUKOB U pOCCI/II\/'ICKOI\/'I MaTeMaTI/I'-IeCKOI\/II IIKOJIbI, K MCIIOJB30BaHUIO OTUX )IOCTI/I)KGHI/II\/'I B prrI/IX
HayKaX, TEXHOJOTHIX, Cepax SIKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHHEM JYXOBHBIX IIEHHOCTEH pOCCUICKOTO Hapoa; ChOPMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3ZHAHMSI, STHUECKOTO TIOBEICHUS, CBSI3aHHOTO C
MPAKTUYCCKUM IMPUMCHEHHEM JOCTHIKCHUH HAYKU U ICATEIbHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIaJIa B IIOCTPOCHUE YCTOWYUBOTO OYIyIIETO.

cTeTHYECKOEe BOCIUTAHHE:

ACTETHYECKUM OTHOIICHHEM K MHUpY, BKIIOYas 3CTETHKY MAaTeMaTHYEeCKHUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aJiay, PEIICHHH, PacCyXICHUM;
BOCHpI/II/IM‘II/IBOCTLIO K MaTéMaTHU4YCCKHUM aCIICKTaM pa3JII/I‘{HI>IX BHUI0OB I/ICKYCCTBa.



dusnueckoe BocnuTaHNue:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI MPUMEHITh MaTeMaTHYECKHE 3HAHHS B MHTEpPEcax 370pOBOTO W Oe3omacHOro obpasa >KW3HH, OTBETCTBEHHOTO
OTHONICHUS K CBOEMY 3JIOpPOBBIO (370pOBOE MHUTaHWE, COAIAHCHPOBAHHBIA PEKUM 3aHSATHH W OTABIXA, peryisipHas (U3NYEcKass aKTHBHOCTB);
(hM3UYIECKOTO COBEPIICHCTBOBAHUS, TIPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHON JCSITEIBHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPY1y, OCO3HAHUEM IIEHHOCTH TPYIOJIIOOMS; MHTEPECOM K Pa3IudyHbIM cepam npodhecCHOHaTbLHOM ASATEIHbHOCTH, CBI3aHHBIM C
MaTEeMaTHKOW 1 €€ MPUIIOKEHUSIMH, YMEHHUEM COBEPILATh OCO3HAHHBIN BBIOODP OyayIei mpodeccun U pearn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI,
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTeMaTH4YeCKOMY OOpa30BaHHMIO M CaMOOOPa30BaHMUIO HA MPOTSHKEHWH BCEH JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
y‘IaCTI/IIO B peIJ_IeHI/II/I HpaKTI/I‘-IeCKI/IX 3a1a4 MaTeMaTquCKOﬁ HaHpaBJIeHHOCTI/I.

IKO0JIOrHYECKO€E BOCIIUTAHHE:

C(l)OpMI/IpOBaHHOCTI)IO BKOHOFHHGCKOfI KYJII)TypI)I, IIOHNUMAaHUEM BJINAHHUA COIIUAJIBHO-DKOHOMHWYCCKUX HpOIICCCOB Ha COCTOSIHUC HpHpOI{HOf/’I u
COIIMAJIBHOW Cpejbl, OCO3HAHUEM TJI00aTBLHOTO XapaKTepa 3KOJOTHYECKHUX IPOoOJIeM; OpHEHTAIMEeH Ha NMPUMEHECHUE MaTeMaTHYeCKHX 3HAHWUU IS
peleHust 3a/1a9 B 00JIACTH OKPYXKAIOIIEH Cpelibl, TUIAHMPOBAHUS TOCTYNKOB M OIICHKH WX BO3MOKHBIX MOCIIEICTBUH I OKPY>KAIOIICH CPEeIbl.

I{leHHOCTH HAYYHOTO TO3HAHUS:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHHS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOW MPAKTHKH, TOHUMAaHUEM
MaTeMaTHYeCKOU HAyKH KakK c(hepbl YEIOBEUCCKOM ACATEIHHOCTH, ATANOB €€ Pa3BUTHS U 3HAYMMOCTH JJI Pa3BUTHSI IIMBUIIM3AIUH; OBJIAJICHUEM SI3BIKOM
MAaTeMaTUKU M MaTEMaTHYEeCKOM KYJIbTYpOMl Kak CpPEICTBOM IIO3HAHUS MHPA; TOTOBHOCTBIKO OCYIUECTBIISITh HMPOECKTHYIHO M HCCIIECIOBATENBCKYIO
NEeSATEIbHOCTh UHAUBUAYAJIBHO U B TPYyIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHble  pe3yNbTaThl  OCBOGHHUS  MporpamMmbl  ydeObHOro mpeamera «MaremaTHKa»  XapaKTepU3YIOTCS  OBJaJIEHUEM
YHUBEPCATLHBIMU HO3HAGAMETbHBIMU OCUCBUAMY, YHUBEPCATbHLIMU ~ KOMMYHUKAMUBHLIMU — OCUCMBUAMU, VHUBEPCANbHbIMU — DecyISIMUBHbIMU
oelcmeusmu.

1) Vuusepcanvuvie nosnasamenvusie oeticmsus, obecneuusarom Gopmuposanue OA3068blX KOCHUMUGHLIX NPOYECCO8 00 uanuuxcs (oceoenue
Memo008 NOZHAHUSL OKPYHCAIOWe20 MUPA, NPUMEHEHUE JI02ULEeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHull pabomams ¢ ungopmayuet).

ba3oBble JJoruueckue AelcTBUS:

e BBISBISITH M XapaKTEPHU30BaTh CYIIICCTBEHHBIE TPU3HAKY MAaTEMAaTHIYECKUX 00BEKTOB, TOHATHIH, OTHOIIIEHUH MEX Ty TOHATUAMH; (DOPMYJIUPOBATH
OTpesieNieHUs] TOHATHI, YCTaHABIMBATh CYIIECTBEHHBIH MPHU3HAK KiIacCU(UKAIIMKU, OCHOBAHUSA IJIs OOOOIIEHUS W CpaBHEHHs, KPUTEPUH
MPOBOJMMOTO aHAJIN3a;

e BOCIPUHUMATH, (OPMYIHUPOBATh W MPeoOpa3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE M OTPHUIATENbHBIC, €IWHUYHBIC, YACTHBIE WU OOIIHE;
YCIIOBHBIE;

e  BBIABIATH MATEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUs B (DaKTax, JTaHHBIX, HAOTIOACHUSIX W YTBEPKACHUSAX; MIPEATaraTh
KPUTEPHUU IS BBISIBIICHUSI 3aKOHOMEPHOCTEW M MPOTUBOPEUHIA;

e JIENATh BBIBOJBI C UCIIOJb30BAHUEM 3aKOHOB JIOTUKH, 1€IYKTUBHBIX U HUHAYKTUBHBIX YMO3AKIFOUEHUN, YMO3AKIOUEHUH 110 aHAJIOTHH;

e TIPOBOJUTH CAMOCTOSITEIIPHO JIOKA3aTEIhCTBA MAaTEMaTHUYECKMX YTBEPKICHHH (TMpsMbIe W OT MPOTHUBHOTO), BBICTPAMBATh apTyMEHTAIIUIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KICHHS W BHIBOJIBI;



BbIOMpATh croco0 pemeHus: yuyeOHOM 3a1a4yu (CpaBHMBATH HECKOJBKO BAapHUAaHTOB pEIEHUs, BHIOMpaTh Hanbojee MOAXOIAMUNA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3zoBble uccienoBarebckue 1eHCTBUSA:
HCII0JIb30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUsL; (YOPMYJIUPOBATh BOIPOCHI, (PUKCUPYIOILIKE IPOTUBOpPEYHE, IPodIieMy,
yCTaHaBJIMBaTh HCKOMOE U TaHHOE, (POpMUPOBAThH TUIOTE3Y, ApIYMEHTHPOBAThH CBOIO MO3HIIMIO, MHEHUE;
IIPOBOJIUTh CaMOCTOSITEIbHO CILUIAHUPOBAHHBIA HKCIEPUMEHT, MCCIEIOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTreMaTHYecKoro OoOBEKTa,
SIBIICHHSI, IPOIIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEKYy 00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;
CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOLIEHUsI M BBIBOJABI 10 pe3yjbTaTaM IPOBEAEHHOIO HAOJIOJEHUS, MWCCIIEIOBaHUs, OLIEHUBATh
JOCTOBEPHOCTD MOJYYSHHBIX PE3yJIbTaTOB, BBIBOIOB M 0000IICHNUIA;
IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, @ TAKXKE BBIABUIaTh MIPEIIIOI0KEHNS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanueii:
BBISIBJIATH 1€(DUIUTHI MH(OPMAIMH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HAa BOIPOC U JUISl peILICHHs 3a/1auu;
BBIOMpaTh WHGPOPMALMIO W3 HMCTOYHHKOB PA3IMYHBIX THIIOB, AHAIM3MPOBATH, CHCTEMATH3MPOBATH W HWHTEPIPETHPOBATH WH(POPMAIUIO
pa3IUYHbIX BUAOB U (OPM IPEICTABICHHUS;
CTPYKTYPHUPOBATh HH(POPMAIIHIO, TPEICTABIATE €€ B Pa3IMUHBIX (POPMaX, WILTIOCTPUPOBATH TPahUIECKH;
OLIEHUBATh HaIEKHOCTh HH(OPMAIIMU IO CAMOCTOSATENEHO C(HOPMYIMPOBAHHBIM KPUTEPHSIM.

2) Vnusepcanvhvlie KOMMYHUKAMUGHbIE Oelicmaus, 00ecnequsarom chopmuposaHHoCmy COYUATbHBIX HABLIKO8 00YUAIOUJUXCSL.

Oo0wmenne:
BOCIPUHUMATh U (OPMYIUPOBATH CYKIECHHS B COOTBETCTBUHU C YCIOBHUSIMH U LEISIMHU OOILEHUS; ICHO, TOYHO, TPAaMOTHO BBIPa)XaTh CBOIO TOUKY
3peHus B YCTHBIX U MMCbMEHHBIX TEKCTAX, JaBaTh IMOSCHEHUS 110 X0y PEIICHUs 3aJa4l, KOMMEHTHUPOBAaTh MOJIYYEHHBIN PE3ysIbTarT;
B X0J1e 00CYy>XJIeHUs 3a]1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYX AaeMOM TeMbI, TPOOJIEMBbI, pelIaeMoi 3aJjaul, BbICKa3bIBaTh UJIEH, HAllEJICHHbIC Ha
MIOUCK PELICHMS; COTIOCTABIIATh CBOM CYXKJCHUS C CYKIECHUSAMH JPYTUX YYaCTHHUKOB JUasiora, 0OHapy>KMBaTh pa3IMuue U CXOACTBO MMO3UIHI; B
KOPPEKTHOH (popMe GopMyINpOBATH pa3HOTIacHsl, CBOM BO3PAXKECHHUS;
NPEJCTABIATh PE3yJbTaThl PEIICHHs 3a/laud, SKCIIEPUMEHTa, UCCIIEA0BaHMs, MPOEKTa; CaMOCTOATENbHO BBIOMpATh (POpMAT BBICTYIUIEHUS C
y4€TOM 33/1a4 PE3EHTALUN U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaHnuecTBo:
MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM U MHANBUAYAIbHON paOOTHI P PELIEHUH yUeOHBIX 3a]1a4; IPUHUMATh L1€Jb COBMECTHOMN
NesITeIbHOCTH, IJIAHUPOBATh OPTraHU3alIMI0 COBMECTHOM pabOThI, pacrpeiessTh BUABI padoT, 10roBapuBaThCs, 00CYKIaTh IPOIECC U PE3yJIbTaT
paboThl; 06001IaTh MHEHUST HECKOJIBKHX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CykaeHNs, 0OOMEH MHEHH, «MO3TOBBIE IITYPMbI» U MHBIE); BBIIOIHATH CBOIO YacThb pabOTHl U
KOOPJIMHUPOBATh CBOM JAECWUCTBUS C JAPYTMMHU WI€HAMU KOMaH[bI; OLEHHMBATh KauyeCTBO CBOErO BKJIaJa B OOUIMI MPOAYKT MO KPUTEPUSM,
c(OpMyITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pecynamugnsie oelicmsusi, 06ecneuusarm Gopmuposanue cCMulCl08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOS TUUHOCTIU.

Camoopranmu3anmus:
COCTABJIATH IJIaH, AJITOPUTM PELICHUS 3a7jaui, BEIOUPATh CIIOCO0 pEeIIeHUs ¢ yYETOM UMEIOLIUXCS PECYypPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIBb:
BJIaJICTh HAaBBIKAMHU IO3HABATENFHOW pEeQIIEKCUH KaK OCO3HAHUS COBEPIIACMBIX IEHCTBUH M MBICIMTENBHBIX MPOIECCOB, X PE3YJIbTATOB;
BJIAJIETh CIIOCOOAMU CaMOIPOBEPKU, CAMOKOHTPOJIS IIpoLiecca U pe3yibTaTa peleHs] MaTeMaTHIeCKOH 3a/1a4H;



e TpPEABUACTb TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH IPU PEHICHUH 3a/auyd, BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, TAHHBIX, HAWIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTE;

e OIICHMBATh COOTBETCTBHUE pE3yJibTaTa LIEJIW U YCIOBUAM, OOBSCHATh MPUUMUHBI JOCTHXKCHHS WM HEJOCTHXKEHUS PE3yJIbTaTOB JIESTEIILHOCTH,
HaXOJUTh OIMOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBbTATDI

10 KJTACC

OnepupoBaTh NOHATUSAMH: TOUKA, MPsAMasi, JIOCKOCTb.

[IpyMeHsITh aKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX IIPU PEIICHUU T€OMETPUYECKUX 3a]1a4.

OnepupoBaTh NOHATUSAMHU: N1APATUICTBHOCTD U MEPIEHUKYIISIPHOCTD IPSMBIX U IUIOCKOCTEH.

KnaccugumupoBars B3auMHOE pacloI0KEHNE TPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh NOHATHSIMU: IBYTPAHHBIN YOI, IPaHU JBYTPAHHOTO yIila, peOpo ABYIPaHHOTI'O yIJIa; IMHEHHbIN yroi ABYIpaHHOIO yIiia; TpalycHas
Mepa JBYTPaHHOro yria.

OnepupoBaTh NOHATUSMH: MHOTOTPAHHUK, BHITYKJIBIA M HEBBITYKJIbII MHOTOTPAHHUK, 3JIEMEHTHl MHOTOI'paHHMKA, IPABUIIbHBIM MHOTOI'DaHHUK.

PacnioznaBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHUKOB (MTMpaMKIa; MpU3Ma, NpsSMOYTOJIbHBINA apajuienenunes, Kyo).

KnaccuunupoBaTb MHOTOrpaHHMKH, BBIOMpash OCHOBAaHMS Ui KiIacCU(UKAIMM (BBIIYKIIbIE M HEBBITYKJIbIE MHOTOIPaHHHMKH; IpPaBUJIbHbIE
MHOTOTPaHHUKU; IPSIMbIE U HAKJIIOHHBIE TPU3MBI, TapaJUICICITUIIE IbI).

OnepupoBarh NOHATHAMU: CEKYIas TNIOCKOCTb, CE4EHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJI CIIE/IOB.

CTpouTh cedeHHss MHOTOTPaHHUKOB METOJIOM CJIE/IOB, BBIIOJIHATH (BHIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemrate 33124 Ha HAXOXKJICHHE TE€OMETPUUYECKUX BEJIMYMH 10 00paslaM WiIM allfOpUTMaM, MPUMEHSS U3BECTHBIE aHAJTUTUYECKUE METObI IIPU
pElIeHNN CTaHJAPTHBIX MaTeMaTUYECKUX 3a]1a4 Ha BBIYMCIIEHUE PACCTOSHUN MEXIY ABYMS TOYKAaMH, OT TOYKHU JI0 MPSAMOM, OT TOYKHU JI0 MJIOCKOCTH,
MEXJly CKPELIMBAIOIIMMUCS IPSIMbBIMHU.

Pemarp 3ai1aun Ha HaXOXKJI€HUE T€OMETPUUECKHUX BEJIMYUH MO 00pa3liaM WM ajJropuTMaM, MPUMEHSS U3BECTHbIE aHAIUTUYECKHUE METObI MPU
pELIEHNN CTaHAAPTHBIX MAaTEMaTHUECKUX 3a/1a4 Ha BBIUMCIIEHUE YIJIOB MEKIY CKPELIMBAIOLIMMUCS MPSIMBIMU, MEXIY IIPSIMON U TUIOCKOCTBIO, MEXTY
IJIOCKOCTSIMU, JIBYTPAHHBIX YIJIOB.

Boruncnare 00bEMBI U IO/ 1M TOBEPXHOCTEH MHOTOIPaHHUKOB (IIPU3Ma, MTUpaMH/Ia) C IPUMEHEHUEM (POPMYJI; BBIYUCIIATH COOTHOIICHUS MEXTY
TIOUIA/IIMU MTOBEPXHOCTEN, 00bEMaMU MOT0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh MOHATUSMH: CHMMETPHS B IPOCTPAHCTBE; LEHTP, OCh U INIOCKOCTh CUMMETPHUH; LIEHTP, OCh M IIIOCKOCTh CUMMETPUHN (UTYPHI.

W3BnekaTh, npeoOpa3oBbIBaTh M MHTEPIPETUPOBATH MHMOPMALUIO O MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUrypax, MpeACTaBICHHYIO Ha
yepTexax U pUCyHKax.

ITpumMensaTh TeomeTpuueckre (GakThl U PEHICHUS CTEPEOMETPUYECKUX 3ajjad, MPEANoNaraloliiX HECKOIBKO 1IaroB PELIeHUs, €ClId yCIOBHS
NIPUMEHEHHMS 33J]aHbl B ABHOH (popme.



[IpumensTH NpocTelie IPOrpaMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHUKAIL[MOHHBIE CUCTEMBI ITPU PELIEHUH CTEPEOMETPUUECKUX 3a/1ad.

[IpuBOAUTE IpUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEMN B IPUPOE U JKU3HU, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh MOJy4eHHbIE 3HAHMSI HAa NPAKTHKE: aHAJIU3UPOBATh PEAJIbHBIE CUTYallud M MPUMEHSATh U3YUYEHHBIE MOHATUS B IPOLIECCE MOMCKA
pelleHrs MaTeMaTH4ecKu chOpMYyIMPOBAHHON MPOOJIEMbl, MOAECTUPOBATh pEAIbHbIE CUTYallMd Ha SI3bIKE F€OMETPHH, UCCIEeIOBAaTh MOCTPOCHHBIE
MOJICJIM C HCIOJB30BAHWEM T€OMETPUYECKHX MOHSATHA U TeOopeM, ammapaTa anreOpbl; pemath MPaKTUYeCKHUe 3aJa4H, CBSA3aHHBIE C HAXOXKICHHEM
F€OMETPUYECKUX BEJTUYMH.

11 KJIACC

OnepupoBaTh NOHATHAMU: LMJIUHAPUUYECKAs TIOBEPXHOCTh, 00pa3yroliye HMINHAPUIECKON MOBEPXHOCTH; LIMIMH/P; KOHUYECKasi HOBEPXHOCTD,
o0pasyromre KOHMYeCKOH TOBEPXHOCTH, KOHYC; CepruuecKast TOBEPXHOCTb.

Pacrnio3HaBath Tena BpaeHus (IMJIMHAP, KOHYC, cdepa u map).

OOBSACHATH CIOCOOBI MOTYYSHHS TEJl BPALLCHUSI.

KnaccudunupoBars B3auMHOE pacioiokeHne ceprl U MIOCKOCTH.

OnepupoBaTh MOHATHSMH: IIAPOBOH CETMEHT, OCHOBAHHWE CETMEHTA, BHICOTA CErMEHTA; IIApOBOW CJIOM, OCHOBAaHME IIAPOBOrO CJOf, BHICOTA
IIaPOBOTO CJI0s1; IIAPOBOM CEKTOP.

Boruncnsate 00BbEMBI U TUIOIIAIU TOBEPXHOCTEN TEN BpaIlleHHsI, FEOMETPUUECKUX TeJl C IPUMEHEHUEM (popMyI.

OnepupoBaTh MOHATHSIMU: MHOTOI'PaHHUK, BIMCAHHBIA B cepy M OMMCAHHBIA OKOJIO cdepsl; cepa, BOUCAHHAS B MHOTOIPAaHHMK WIIM TEJO
BpallleHus.

BbIuncnaTe COOTHOIIEHHS MEXTy TUIOIIASIMH TOBEPXHOCTEN M 00bEMaMU OJOOHBIX TeJl.

N300paxats u3yuaemsble GUTYphl OT PYKH U C IPUMEHEHUEM IPOCTBIX YEPTEKHBIX HUHCTPYMEHTOB.

BbINonHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3 PUCYHKOB MIPOCTHIX 00BbEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHs TEJl BpAIllEHUsl.

W3Bnekarb, MHTEPOPETUPOBATH W IMPEOOpPa30BbIBaTh MH(OPMALIMIO O TMPOCTPAHCTBEHHBIX I€OMETPUYECKUX (PUrypax, MPEICTABIECHHYIO Ha
yepTexax U pUCyHKax.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BoInonHATe OeHCTBUS CIOXKEHHUS] BEKTOPOB, BBIYMTAHHS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha YHCIO, OOBSCHSITh, KAKUMHU CBOWCTBAMU OHU
00J1a1a10T.

[IpuMeHATH MpaBWIIO MapAJIIENICTIUIIENA.

OnepupoBarh NOHATHAMU: 1€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOLYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPANHATHI BEKTOPA, YIOJ
MeX/1y BEKTOpaMH, CKJISIPHOE NMPOU3BEACHNE BEKTOPOB, KOJUTMHEAPHbIE U KOMIUIAaHAPHBIE BEKTOPBI.

Haxoauts cymmy BEKTOPOB M NIPOU3BEACHHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOPAMHU, CKAISIPHOE MTPOU3BEACHUE, PACKIIAAbIBATh BEKTOP 1O
JIByM HEKOJUIMHEAPHBIM BEKTOPAM.

3azaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

ITpumMensaTh reomerpuueckue (GakThl Ul PEIICHUS CTEPEOMETPUYECKUX 3afad, IMPEANoaraloliuX HECKOIBKO 1IaroB PELICHUs, €ClIU YCIOBHS
NIPUMEHEHHMS 33J]aHbl B ABHOH (popme.

Pemate npocreiimne reoMeTpudeckye 3aaui Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/Ia.



Pemate 3amaun Ha OKa3aTelbCTBO MAaTEMAaTHUYECKUX OTHOIIECHUHM M HAaXOXKJIEHHE T'€OMETPUUYECKHX BEJIIMYMH 1O 00paslaM WM ajlropuTMam,
[IPUMEHSIS] U3BECTHBIE METOBI IIPU PELICHUU CTaHAAPTHBIX MAaTEMATHYECKUX 3a1a4.

[IpuMeHATH MpoCTENIINE IPOrPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUUECKUX 3a/1a4.

IIpuBOIUTE IPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHN B IIPUPOJIE U JKU3HHU, PACIIO3HABATD IIPOSBICHUE 3aKOHOB FEOMETPUH B HCKYCCTBE.

[IpuMeHATH NOTYYEHHBIC 3HAHUS HA IIPAKTUKE: aHAJIM3UPOBATh PEAJbHBIC CUTYallUH U IIPUMEHATH M3YYEHHBIE ITOHATHUSA B IIPOLIECCE MOUCKA
peleHusl MaTeMaTudecku chopMysIMpoBaHHON MPOOJIEMbl, MOJIEIUPOBATh PEalbHbIE CUTYallMU Ha s3bIKE N€OMETPUH, UCCIIEAO0BATh IOCTPOECHHBIE
MOJICJIM C WCIOJIb30BAHWEM T€OMETPUYECKHUX MOHATHHA M TEOpeM, amlmapara aireOpbl; peliaTh MPaKTHYECKUe 3a/1adyM, CBSI3aHHBIE C HAXOXKICHHEM

IeOMETPUYCCKHUX BEITUYHH.
TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pas/ie/ioB U TEM NIPOTPaMMBbI ‘ KosimuecTBo yacoB ‘ J/1eKTpoHHbIe (MdpoBLIE)
n/m Bcero|| KoHTpoJsbHBIE [pakTHUYecKue 06pasoBaTe/IbHbIE PeCypChbl
paboThI paboThl
|1 HBBeﬂ,eHI/Ie B CTEPEOMETPHIO H 10 H H H
[IpsAMble ¥ NJIOCKOCTU B IPOCTPaHCTBeE. 12 1
[lapa1eIbHOCTh NPSAMBIX U IJIOCKOCTEM
|3 Hl_lepHEH,ILI/IKyJIHpHOCTb NPSAMBIX U IIJIOCKOCTEN H 12 H H H
|4 HYMbI MEeXAy NPAMBIMU U IIJIOCKOCTAMU H 10 H 1 H H
|5 HMHororpaHHHKH H 11 H 1 H H
|6 HOG'béMbI MHOI'OTPaHHUKOB H 9 H 1 H H
|7 HHOBTOpEHI/Ie: CeYyeHHs, PaCCTOSHHSA U YIJIbl H 4 H 1 H H
|OBILEE KOJIMYECTBO YACOB 10 TPOTPAMME | 68 | 5 [ 0 [
11 KJIACC
Ne HaumeHoBaHUe pa3ziesioB U TeM ‘ KosinyecTBo 4yacoB ‘ JyeKTpoHHbIEe (HUPPOBbIE)
n/n NpOrpaMMBbI Bcero| KouTposmbHbIe TpaKTHYeCKHUe 06pasoBaTesIbHbIE PeCypChl
paboThI paboThI
|1 HTGJIa BpallleHus H 12 H H H
|2 HO6'béMbI TeJl H 5 H 1 H H
|3 HBeKTOpr Y KOOPZAMHATHI B IPOCTPAHCTBE H 10 H 1 H H
4 [loBTOpeHUEe, 06006111EHHE, 7 1
CHCTeMaTHU3alMs 3HaHUM
IOBLIEE KOJIMYECTBO YACOB IO TPOTPAMME | 34 | 3 [ 0 [




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* ['eometpust, 10-11 xnaccwl/ Aranacsu JI.C., Byryzos B.®., Kagomuer C.b. u npyrue, AxunonepHoe oomectBo «M3narensctBo «lIpocBemenne

METOJIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HNUP®POBBIE OGPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
1. MunuctepctBo obpazoBanus PO. — Pexxum noctyma: http://www.informatika.ru; http://www.ed.gov.ru;
http://www.edu.ru

2. TectupoBanue online: 5—11 kmaccel. — Pexxum gocryna: http://www.kokch.kts.ru/cdo

3. Ilemarornyeckas mactepckasi, ypoku B UHTepHeT u MHOTOE nipyroe. — Pexxum nocryma: http://
teacher.fio.ru

4. HoBele TexHONOTHH B 00pazoBanuu. — Pexxum nocryna: http://edu.secna.ru/main

5. IlyreBomutens «B Mupe HayKn» JUis MIKOJIBHUKOB. — PexxuMm moctyna: http://www.uic.ssu.
samara.ru/~nauka

6. Merasuuukinonenus Kupumia u Medonus. — Pexxum nocrymna: http://mega.km.ru

7. Caiitsl sHIIMKIIONE UM, HanpuMep: http://www.rubricon.ru; http. — Pexxum nocryna://www.
encyclopedia.ru

8. Enunas koyekius i poBbIX 00pa3oBaTeIbHBIX PECYpPCOB MO0 MaTeMaTHKe. — Pe&XuM ocTymna:
http://school-collection.edu.ru/collection



