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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «l'eomeTpus» 0a30BOTO YPOBHSI ISl OOYYArOIIUXCS
10 —11 kmaccoB pa3paboTana Ha ocHoBe DeaepanbHOr0 rocyIapCTBEHHOrO 00pa30BaTEIbHOIO
CTaHJapTa CpeaHero oodmero oOpa3oBaHMs, ¢ YU4ETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUM,
NPEABSIBIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAIUIMH POCCHUICKOTO 00Opa3oBaHMS.
PeaJII/I3aHI/I51 IporpamMmal o0ecrieunBaeT OBJIaZICHUC KIIFOYE€BbBIMHU KOMIICTCHIIUSAMU,
COCTaBJSIFOIIMMUA OCHOBY JUIsSi CaMOPa3BUTHS W HENPEPHIBHOTO 00pa30BaHMUs, IEIOCTHOCTh
06HIGKYHBTypHOFO, JIMYHOCTHOI'O M MTO3HABATCJIbHOI'O pa3BUTHUA JIMYHOCTH 06yqa}0mnxcsl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxkHOoCTh ydueOHOro Kypca TE€OMETpUHM Ha YpPOBHE CpeAHero ooOimero oOpa3oBaHHS
00yCJIOBJICHA TMPAKTUYECKON 3HAYMMOCTBIO METANPEIAMETHBIX M IMPEAMETHBIX PE3yJbTaTOB
0oOydYeHHUs] TCOMETPUH B HAIPABJICHUHU JIMYHOCTHOTO pa3BHUTHs OOydaromuxcs, (GpopMupoBaHus
(GYHKIIMOHAIBHON MaTeMaTU4eCKOH TPAMOTHOCTH, HW3YUYCHHsS IPYTUX YYeOHBIX IMCIHUIUIMH.
PazButne y oOydaromiuxcsi NMPaBHJIBHBIX IPEICTABICHUH O CYIIHOCTH W MPOUCXOXKICHUU
FCOMETPUYUCCKUX aOCTPaKIIMii, COOTHONICHUH PEabHOTO U HICATBHOI0, XapaKTepe OTPaKCHUs
MaTeMaTHYECKOW HAYKOH SIBIICHUH W MPOILIECCOB PEAIbHOTO MUPA, MECTE FEOMETPUH B CHCTEME
HAyK M POJM MATEeMaTHYECKOTO MOJCIUPOBAaHMs B HAyYHOM IIO3HAHUHW W B IPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS YYAIIMXCS, a TaKXKe KadyecTB
MBIIIICHHSI, HEOOXOAUMBIX IS aJaNTallii B COBPEMEHHOM OOIIIECTBE.

I'eomerpust siBIsieTCsl OAHMM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHusi, TaK Kak 0OCCIEYMBAET BO3MOKHOCTh HM3YYEHHUS KaK IMCHUIUIMH €CTECTBEHHO-
HAYYHOH HaIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblluicHHE, HOPMHUPYEMOE MTPH U3YUCHUU 00YUAIOMUMHKCS TOHATHIHHBIX OCHOB
TCOMETPUM M  TIOCTPOCHUU IUEMOYKH JIOTUYECKUX YTBEPKIACHUW B  XOJe PEUICHHUS
FCOMETPUYCCKUX 3ajad, YMCHHE BBIIBUTaTh W OMPOBEPraTh THMIIOTE3bl HEMOCPEIACTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIICHUM 3aj7ad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
buzuku.

YMeHHe OPHEHTHUPOBATHCS B MMPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTSIX
JeSTeIbHOCTH YeioBeka. OpUeHTAIMS YeIOBeKa BO BPEMEHH M MIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €0 COIHAILHOTO OBITHSI, (hopMa OTPaKCHHS OKPYKAOIIETO MUPA, YCIOBHUE YCIEIITHOTO
[TO3HAHMS u AKTHBHOTO peodpa3oBaHus JIEACTBUTEILHOCTH. OnepupoBanue
NPOCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSET Pa3HbIC BUBI YUCOHOW M TPYTOBOH JCSITEIBHOCTH,
SBISICTCS  OAHMM W3 TPOPECCHOHATBHO BaXKHBIX KAdyeCTB, IOITOMY aKTyalbHa 3ajada
dopMHpoBaHUs Y OOYYarOIUXCS TMPOCTPAHCTBEHHOTO MBIINUICHUS KaK pPa3HOBUIHOCTH
00pa3HOr0 MBIIUIEHUSI — CYIIECTBEHHOIO0 KOMIIOHEHTa B IOJATOTOBKE K MPAKTHYECKOMH
JESITEIBHOCTH 110 MHOTHUM HAIPABJICHUSIM.

[ens ocBoeHUs MporpaMMbl yueOHOTO Kypca «l'eoMeTpusi» Ha 6a30BOM ypoBHE 00YyUSHUS —
o0mieo0pasoBarebHOe W OOIIEKYJIBTYpHOE pa3BUTHE OOydalolUXCsl uepe3 obecrneueHue
BO3MOYKHOCTH MPHOOPETEHUSI W UCIIOJIb30BAHUS CUCTEMATHUYECKUX T'€OMETPHUCCKUX 3HAHHH U
NEHCTBUH, CICIU(PUYHBIX TEOMETPHHU, BO3SMOXXHOCTH YCIICIITHOTO TIPOJIOJKSHUs 00pa30BaHuUs 1O
CHENHATBHOCTSIM, HE CBA3aHHBIM C MPHKJIAIHBIM HCIIOJb30BAHHEM T€OMETPHH.

[Tporpamma mo reoMeTpun Ha 6a30BOM YPOBHE TpEAHA3HAYCHA /Il O0YUYAIOIIUXCS CPETHEH
IIKOJIbI, HE HWCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPYAHEHHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus. Takum oOpa3zom, oOydaromiuecss Ha 0a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUE YMEHHUS, CBSI3aHHbIE CO Cenn(UKON TeOMETPUH U HEOOXOAUMBIE IS KU3HH B
COBpPEMEHHOM 001ecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh U3YUUTh T€OMETPHIO OoJiee
r1yOOKO, €CITM B JaJbHEHIIeM BO3HHUKHET HEOOXOIMMOCTh B T'C€OMETPHUYECKHUX 3HAHUAX B
poeCCUOHATTLHOMN IeATEILHOCTH.



JIOCTI)KEHHE LeNM OCBOCHMS MPOrpaMMBbl OOECIIEYMBAETCS PELICHHEM COOTBETCTBYIOLIMX
3anau. [IpuopureTHbIMU 3a1auaMu OcBoeHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJIacCax SIBISIOTCS:

e (QopmHupoBaHHE TPEICTABICHUS O TEOMETPUM KaK YacTHU MHPOBOH KYJIbTYPbl U

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOILUM MUPOM;

e (QopmupoBaHUE TMPEACTABICHUS O MHOTOTPAaHHUKAX M Telax BpalleHuss Kak o
BOXHEHMIINX MaTeMaTUYECKUX MOJEISAX, MO3BOJSIOUIMX ONMCHIBaTh M U3ydaTh pa3HbIE
SBJICHHS OKPYKAIOLIEro MUpPa;

e (opMupoBaHHE YMEHHs paAclO3HaBaTh Ha 4YEPTEk,aX, MOJENIAX W B pEAIbHOM MHpE
MHOT'OIPAHHUKH U TeJa BPAILLECHNUS;

e OBJIQJICHWE METOJaMM peIICHUS 3aJa4 Ha TOCTPOCHUS Ha  HM300paKEHUsIX
MIPOCTPAHCTBEHHBIX (UTYD;

e (opMupOBaHHE YMEHHUS ONEPHPOBATH OCHOBHBIMH TMOHSATHSAMH O MHOTOTPAHHUKAX H
TeJax BPALLEHUs U UX OCHOBHBIMU CBOWCTBAMU;

e OBJIQJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3a/a4; (OPMHUPOBAHUE YMEHHS
IIPOBOJIUTh ~ HECJOKHBIE  JIOKA3aTElIbHbIE  PACCYKJIEHHMs B  XOAE€  pelIeHUus
CTEPEOMETPUYECKHUX 3aJ1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

e pa3BUTHE MHTEIUIEKTYalbHBIX W  TBOPYECKHX  CIIOCOOHOCTEW  OOy4arommxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIE0BATENbCKUX YMEHUM, KPUTUYHOCTH MBIIIIJICHUS;

e (QopmupoBanue (YHKIMOHATBLHOM TPAMOTHOCTH, PEJIIEBAHTHON TE€OMETPUU: YMEHUE
pacrno3HaBaTh IPOSBIEHUS T€OMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CHUTYallMsIX M TpPU H3YyYEHUH APYTUX YUeOHBIX MPEIMETOB,
NPOSIBJIICHUST 3aBHCUMOCTEH W 3aKOHOMEpHOCTEH, (OpMyIHpOBaTh HX Ha S3BIKE
FEOMETPUM M  CO3/1aBaTb T'€OMETPUYECKHE  MOJIENU, [PUMEHATb OCBOCHHBIN
FEOMETPUUYECKUN  ammapar Juid  pellieHusT MPaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OLICHUBATH MTOJIYYEHHBIE PE3YIIbTaThL.

OTiMuuTeNbHON 0COOEHHOCTHIO ITPOrPAMMBI SBJIETCS BKIIOUEHHE B KYpC CTEPEOMETPUU B
HayaJle ero U3y4eHus 3a7ad, peliaeMbIX Ha YPOBHE MHTYUTUBHOIO MO3HAHUS, U ONPEIACIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOIO U
MPOCTPAHCTBEHHOI'O  MBILUICHUS, CTUMYJIHUPYET NPOTEKAaHUE HWHTYUTUBHBIX IIPOLECCOB,
MOTHUBHPYET K JalbHEUIIEMY H3YUEHHUIO NPEAMETA.

[Ipennourenue oTHA€Tcs HAMIAJHO-KOHCTPYKTUBHOMY METOAY OOydeHHus, TO €cThb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKON
JeATEebHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX MPEJICTABICHUA Yy Yy4alluXxcsi B Kypce
CTEpEOMETPUH MPOBOJUTCS 3a CUET PEIlIeHUs 3a/1a4 Ha CO3[JaHHe IPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEpPUPOBAHUE IPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAUTCS C
OMOpO Ha HarJsAHOCTh, a ONIEPUPOBAHUE 00Pa30M — B YCIIOBHUSAX OTBJICUEHUS OT HAIJISITHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOIO CONEPIKaHNU.

OcHoBHbIE  coaepkaTenbHble JMHMKM  Kypca «l'eomerpum» B 10-11  kiaccax:
«MHororpanHukmn», «lIpsiMble U TIIIOCKOCTH B MPOCTpaHCTBe», «Tena BpameHus», «Bektopsl u
KOOpJMHATHI B IPOCTPAaHCTBE». POPMUPOBAHKE JTOTHUECKUX YMEHUN paclpeensieTcsi He TOIbKO
[0 COJAEp)KaTeNbHbIM JIMHUSIM, HO M MO rojamM oOOy4eHHMs Ha YpPOBHE CpEIHEero oOIlero
o0pa3oBaHwUs.

Conepxxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3ylbTaTaM OCBOEHUS
paboueii mporpaMMbl, pacipeesIEHHBIM 110 To1aM 00Y4YeHHUsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oM,
4yTOObl ~ OBJAJCHHE T'COMETPUYECKUMHU  TOHATHSIMM W HABBIKAMU  OCYIIECTBIISIOCH
MOCIEA0BATENbHO M IMOCTYHAaTEeNbHO, C COOJIIOJIEHUEM MPHUHIMIA MPEEeMCTBEHHOCTH, YTOObI
HOBBIE 3HAHUS BKIIIOYAINCH B OOIIYIO CUCTEMY I€OMETPUYECKUX MPEACTaBICHUH 00yJaronmxcs,
pactmpsisi 1 yriryouisisi €€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uszyuenue reomerpum orBojautcsi 2 yaca B Hexento B 10 kiacce u 1 vac B Hepemo B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 ydyeOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ II0CKOCTH B IIPOCTPAHCTBE

OcHoBHble NOHATUA cTepeoMeTpun. Touka, mpsimasi, INIOCKOCTb, IPOCTpaHCcTBO. IlonsTre
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3aumHOe pacnosiokeHue NpsMBIX B IIPOCTPAHCTBE: MEPECEKAIOIINECs, NMapajlIe/IbHbIE U
cKpemuBampomyecss npsamsle. llapamnensHOCTs NpAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE:
napajuleJbHble IIPSMBbIE B IIPOCTPAHCTBE; IMApaJICIIBHOCTh TPEX NPAMBIX; MapaLIEIbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMH CTOPOHAMH; YroJl MEXKIY NpPSIMBIMU B
npoctpaHcTBe.  llapamienpHOCTH  IVIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX MIocKocTel. [Ipocreiime npocTpancTBEHHBIE (PUTYPBI Ha MIIOCKOCTH: TETPAdIp,
KyO, nmapajuiesenumes; NoCTpOeHNe CeYeHU.

IlepneHUKyYIAPHOCTD IPSIMOM U IJIOCKOCTH: IIEPIEHIUKYIISIPHBIE IIPSIMBIE B IPOCTPAHCTBE,
IpsIMbIE TapajuIebHbIE M INEPHEHAMKYISIPHBIE K IUIOCKOCTH, IPHU3HAK MEPHEHAUKYISIPHOCTH
OpSAMOM UM IUIOCKOCTH, TEOpeMa O MpsAMOW MNEPIEHIUKYJIIPHOM IUIOCKOCTH. YTJbl B
IIPOCTPAHCTBE: YIrOJd MEXIy NpSAMONM M INIOCKOCTBIO; JBYI'DAHHBIM YroJj, JIMHEHHBIM Yroi
JIBYrpaHHOro yria. [IeprneHauKynsp M HaKJIOHHBIE: PAcCTOSHUE OT TOYKH N0 IIOCKOCTH,
paccTosiHUe OT MPSAMOMN JI0 IMIIOCKOCTH, MIPOEKIUs (PUTYphl HA MIIOCKOCTb. [lepneHuKyIsipHOCTh
IUIOCKOCTEM: MNpPHU3HAK IEPHNEHAUKYJSIPHOCTH  ABYX IUlockocte. Teopema o0  Tpéx
NEPIEHIUKYIIApax.

MHOrorpaHHUKHU

[ToHsTHE MHOTOI'PaHHUKA, OCHOBHBIE 3JIEMEHTBHI MHOTOTPAaHHHKA, BBIITYKJIbIE U HEBBIITYKJIIbIE
MHOT'OI'PAHHUKH; pa3BEPTKa MHOrorpaHHuka. IIlpusma: n-yrosnbHas npusma; rpaHd U OCHOBaHUS
OpU3MbI; MpsiMass M HAKJIOHHAs MpU3Mbl; OOKOBas M IIOJIHAS IOBEPXHOCTh IPU3MBIL.
[Tapayenenunesn, NpsMOYTrOJbHBIM Napajuienenunes U ero cpoicrsa. Ilupamupa: N-yronpHas
nupampsa, TpaHM W OCHOBAaHHME NHMpaMHbl, OOKOBas W IOJHAs IOBEPXHOCTb IMUPAMUJBbI;
IpaBWIbHAasg M Yyceu€HHas MNHupamMuaa. OJIEMEHTbl MNpuU3Mbl W nupamuabl. [IpaBunbHbIE
MHOIOTPaHHMKU: IOHSATHE MPABUIBHOIO MHOIOIPAaHHMKA; MPAaBUJIbHAS IIPU3Ma U IPABWIIbHASA
NUpaMKJia; MpaBUiIbHAasl TPEyrobHasi MUpaMKia U IPaBUIBHBIN TeTpalap; kyO. [IpencraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJeKa’Ap M Hukocadap. CedeHus NpuU3MBI U
MAPaMU/BL.

CuMMeTpust B IIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPAMOM, IJIOCKOCTH.
DneMeHTbl CUMMETPUH B UpaMuax, napaieienurnenax, IpaBuiIbHbBIX MHOTOTpaHHHUKAX.

Beluuciienne 371eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriel. ITnomans OoxoBoit
MIOBEPXHOCTU W IIOJIHOM ITOBEPXHOCTH IPSAMOM NPHU3MBI, IUIOLIAJAb OCHOBAaHMM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NPaBWIBHON NMHUpamMuAbl, TeOpeMa O IUlouaau yceuéHHo mnupamuibl. [loHsTHE 00 00BEME.
O06BEM nupamMusl, IPU3MBI.

[Tonobuble Tema B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAJISIMU IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpaleHus

Hunuaapuyeckass MOBEPXHOCTb, OOpa3yrolue UWIMHIPUYECKOH MOBEPXHOCTH, OCh
WIMHIPUYECKON moBepxHOCTU. L{ummHAp: ocHOBaHUS M OOKOBasi TOBEPXHOCTh, 00Opa3yromias u
0Cb; IJIOIIaJb OOKOBOW M MOJTHOW MOBEPXHOCTH.

Konundeckass mOBEpXHOCTh, OOpa3yrolMe KOHUYECKOW IMOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol moBepxHOCTH. KoHyc: ocHOBaHume M BepIlIMHA, oOpasymolas U OCh; IJIOLIA/Ib



OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBaHHS U
OOKOBast TOBEPXHOCTH.

Cdepa m map: ueHTp, paguyc, AMAMETp; IUIOMAAb TMOBEPXHOCTH cdepbl. B3aumuoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIoImaas chepol.

N3o00paxkeHune Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka mUIuHApa U KOHYCA.

KoMOunammu Ten BpaleHHS U MHOTOTPAaHHMKOB. MHOTOTpaHHUK, OIKMCAaHHBIM OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonssitue 00 o0BEMe. OcHOBHBIE cBoHcTBa 00BEMOB Tein. Teopema 00 o00BEME
NPsIMOYTOJIBHOTO Tapajuiesnenuneaa u cieAcTBus u3 He€. O0béM mmwinHapa, konyca. O0bEM
nrapa ¥ 1iomaib cepsl.

[lonobuble Tema B mpocTpaHcTBe. COOTHOWIEHUS MEXAY IUIOIAJSIMU IIOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEI.

Ceuenus mwmmHIpa (MapauleIbHO U TMEPIEHIUKYISIPHO OCH), CEUYEeHHS KOHyca
(mapasenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoct U B npocTpaHcTBe. CIIOXKEHHWE W BBIUUTAHME BEKTOPOB. YMHOXEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTtopam. IIpaBuiio
napajuienenunesna. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM IPABUII IEUCTBUI C BEKTOPAMHU.
IIpsmoyronbHas cucremMa KOOpAMHAT B InpocTtpaHcTtBe. KoopamnHarel Bekropa. IIpocreiimue
3a7layd B KOOpAMHAaTax. Yroa Mexay BekTopamMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsMBIMU U IUIOCKOCTAMU. KOOpauHATHO-BEKTOPHBIN METOJ IpU
PELICHUU T€OMETPUUECKUX 3aay.



IIVTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHHSI POTPAMMBI Y4EOHOTO TipeameTa «MaremMaTukay
XapaKTEePU3YIOTCS:

I'paxxknanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTBIO TPAXKMAAHCKONM TO3WIMKM  OOYyYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBAa, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, NPOIEAYpP TpPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMUATHHBIMA WHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHEM.

IIaTpnoTnyeckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPaXTAHCKON MICHTHYHOCTH, YBAXKEHHUS K MPOILJIOMY U
HACTOAILEMY POCCUICKON MaT€MAaTUKH, IEHHOCTHBIM OTHOLLIEHUEM K JOCTHUKEHUSIM POCCUMUCKUX
MaTEMaTHKOB U POCCHHCKON MaTeMaTHYECKOW IIKOJIbI, K MCIOIb30BAHUIO dTUX JIOCTHKCHUN B
JIPYrUuX HayKax, TEXHOJOTUsIX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

OCO3HaHUEM JIYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoja; c(HOopMUPOBaAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBEJICHHSI, CBI3aHHOTO C MPAKTHYECKUM IPUMEHEHUEM
JOCTH)KCHUN HAYyKH U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJia B MOCTPOEHUE
YCTOWYHUBOTO OyIyILIEro.
cTeTHYECKOE BOCIIUTAHHE:

ACTETMYECKUM  OTHOIICHHEM K  MHpY, BKJIIOYas  AICTETUKY  MaTeMaTUYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHH, pacCyKIEeHUW; BOCHPUUMYHUBOCTBIO K
MaTeMaTHYECKUM acCIeKTaM pa3InYHbIX BUIOB UCKYCCTBA.
dusznveckoe BOCIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHSATh MaTEMaTHUECKUE 3HAHHsI B MHTEpecax 37J0POBOTO
u Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHATUN U OTHbIXA, peryisipHas Gu3nuecKas aKTUBHOCTB);
(bu3IEeCcKOro COBEPIIICHCTBOBAHMS, npu 3aHATHIX CIIOPTUBHO-03/I0POBUTEIILHON
JIeSITeIbHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYHdy, OCO3HAHUEM IIEHHOCTU TPYIONMIOOUS; HMHTEPECOM K Pa3IMYHBIM
chepam npodeccroHaTbHON NEeITeIbHOCTH, CBSI3aHHBIM C MAaTEeMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oynymieil mpodeccun u peaaTn30oBbIBATb COOCTBEHHBIC
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
€caMo00pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKWM3HU;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pelIeHUU MPaKTUYECKUX 3a]]ad MAaTeMaTHIECKON HAPaBICHHOCTH.

IK0JI0rHYecKoe BOCIUTAHNE:

c(hOPMHUPOBAHHOCTBIO JKOJOTUYECKOW KYJIbTYpPhl, TMOHUMAHUEM BIHUSHUSA COIHAIBHO-
HSKOHOMHUYECKHUX MPOLIECCOB HA COCTOSHUE MNPUPOJHOM W COLMAIBHOW CpEAbl, OCO3HAHUEM
r100aMbHOTO  XapakTepa JKOJOTHYECKHUX  MpoOJieM; OpHEeHTalMed Ha  MNpUMEHEHUE
MaTeMaTHYECKUX 3HAHWUW JJIS PEIleHUs 3a/7ay B 0OJIACTH OKPYXKAIOIIeH Cpelbl, MIaHUPOBAHUS
MOCTYIIKOB M OIIEHKU UX BO3MOXKHBIX MOCTEACTBUMN TSI OKPY>KAFOIIEH CPEeJIbI.

LleHHOCTH HAYYHOT0 MO3HAHUA:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTUKH, TOHUMaHHUEM MAaTeMaTHYeCKOW HAyKH Kak cepbl
YEJIOBEUECKOU NESITEIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYUMOCTH ISl Pa3BUTHUS [IUBIIIM3AINN;
OBJIQJICHHEM SI3bIKOM MAaT€MAaTHUKM W MAaTE€MaTU4YeCKOW KYJIbTYpOM KaK CpEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBJISTH TIPOSKTHYIO W HCCIIEIOBATEIbCKYIO JIEATEIbHOCTh
WHJUBU]IyaJIbHO U B TPYIIIIE.



METAINPEIMETHBIE PE3YJIbTATHI

MertamnpeamMeTHbIe pe3yabTaThl OCBOCHHS MPOrpaMMbl yUeOHOTO mpeamera «MaremaTukay
XapaKTEepU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU HO3HABAM EIbHBIMU OeliCTN8UAMLU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
oelicmeusmMu.

1) YVuueepcanvuvie nosnasamenvusle oeticmsus, obecneuusarom Gopmuposanue 0Oa306bix
KOCHUMUBHBIX NPOYEcco8 00yyaowuxcsa (0ceoeHue mMemooo8 NO3HAHUSL OKPYIHCAOWe20 Mupa,
npUMeHeHUe 102UHeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).
Ba3oBble JJornueckue aeiicTBuA:

e BBIBISATh M XapPaKTEPU30BATh CYIIECTBEHHBIC NMPHU3HAKKM MAaTEMAaTHYECKHX OOBEKTOB,
MOHITUM, OTHOLICHUM MEXIy MOHATUSAMU; (DOPMYIHpPOBATh OINpEACNCHUsl MOHATHUI;
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAINY, OCHOBAHMS JJIs1 0000UIeHNS 1
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

e BOCIPUHHMATH, (OPMYIHPOBATH U TMPEOOPA30OBBIBATH CYXKACHUS: YTBEPAHUTEIbHbBIC H
OTpulaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

e BBIABISATH MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W MPOTHUBOPEUYHS B (paKTax,
JMAHHBIX, HAOMIONEHUSX U YTBEPKACHUSX; MpelsiaraTb KPUTEPUU JJIS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

e JleNaTh BHIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3AKIIOYSHUH 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITENILHO JJOKA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKICHUH (TIpsSMbIe U
OT MPOTHUBHOTO), BRICTPAUBATH APTYMEHTAIIUIO, PUBOJIUTH IPUMEPHI U KOHTPIIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIbI;

e BbIOMpaTh crnoco0 pemieHus y4yeOHOM 3anauM (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
peleHus, BeIOMpaTh Hambosee MOAXOASIIUNA C Yy4ETOM CaMOCTOSITENIbHO BBIIEICHHBIX
KpUTEPUEB).

Bba3zoBble uccienoBareibckne 1eiCTBUS:

e WCHOJB30BAaTh  BONPOCHl  KaK  HMCCIENOBATENbCKHA  HMHCTPYMEHT  ITO3HAHHS;
dbopMynupoBaTh BOIMPOCHL, (PUKCUpPYIOIIHE MPOTHBOpEUHEe, MpoOlieMy, YCTaHABIIMBATH
HCKOMOE U JJaHHOE, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HUIIHIO, MHEHHE;

e TMPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIEAOBAHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTreMaTHYecKoro OOBeKTa, SBICHHS, Tpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEX1y OObEKTaMH, SBICHUSMU, MPOIIECCAMU;

e  CaMOCTOSTENEHO (POPMYIHPOBATH OOOOIIEHHUS M BHIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOMIO/IEHUs, WCCIIEIOBaHMS, OIICHUBATh JOCTOBEPHOCTH MONYYEHHBIX PE3YIbTATOB,
BBLIBOJIOB M O0OOIIEHHN;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIIBUTATh MPEIOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

e  BBIABIATH JCPUIUTHI HHPOPMAITUH, JTAHHBIX, HEOOXOJUMBIX JIJIT OTBETAa HAa BOIIPOC U JIJIS
pelleHus 3a1a9H;

e BBHIOMpaTh WHPOPMAIMIO W3 HWCTOYHUKOB pPA3JIUYHBIX THIIOB, AaHAJIU3UPOBATH,
CUCTEeMAaTU3UPOBAaTh M HWHTEPIPETUPOBATh WH(MOPMAIMIO PA3NUYHBIX BHJIOB U (HopM
NIPEICTaBIICHHUS;

e CTPYKTYpHpOBaTh HH(OpPMAIHMIO, TMPEACTaBIATh €€ B  Pa3IMYHBIX  (opmax,
WUTIOCTPUPOBATH TpapuuecKy;

e OIEHUBaTh HAASKHOCTh HUH(MOPMALKUKA 1O CAMOCTOSATENHHO C(HOPMYIUPOBAHHBIM
KPUTEPHUSIM.

2) VHusepcanvbrble KOMMYHUKAMUBHbBLE Oelicmeusl, obecneuusaiom chopmupogarnHocms
COYUANBHBIX HABBLIKOB 00YYAIOUWUXCA.
Oo0wmenne:



e BOCIPHHUMATH U (OPMYJIUPOBATH CYKIEHHUS B COOTBETCTBHH C YCIOBHUSMHU H LEISAMU
OOIIEeHUs; SICHO, TOYHO, TPAMOTHO BBHIpAXaTh CBOKD TOYKY 3pEHHUS B YCTHBIX W
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 XOJAY PEIICHUs 3a7add, KOMMEHTHPOBAThH
TIOJTYYCHHBIH PE3yIIbTaT;

e B Xx0Ji¢ 00CYX/IEHHUS 33aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
pelmaeMoi 3a/1a4n, BbICKAa3bIBaTh HJICH, HAICJICHHBIC HA TIOUCK PEUICHUS; COMOCTABIIATh
CBOMU CYXJICHUS C CY>KICHHUSIMU JPYTrHUX YYACTHUKOB JMANIOra, OOHAPYKUBATh pa3jinyue u
CXOJICTBO TIO3MIIMH; B KOpPpeKTHOW ¢dopme (opMymupoBath pa3HOTJIACHS, CBOU
BO3PAXKCHUS;

e TPEICTABIATH PE3YJIbTAThl PEIICHUS 3aJa4d, SKCICPUMEHTa, WCCIICAOBAHUS, MPOCKTA;
CaMOCTOSITENIbHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C YYETOM 3334 MPE3CHTAUUN U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunuecTBo:

e TIOHHMMATh U HMCIOJB30BATh MPEUMYIIECTBA KOMAH/JHOW Y WHIMBHIYaIbHON pabOTHI IpH
peleHnH y4eOHbIX 3ajad; MPUHUMATh LIeJdb COBMECTHOW NESATEIBHOCTH, IIAHUPOBATH
OpraHu3allii0 COBMECTHOM pabOoThl, pacmpenensiTh BHIbI pPadOT, JIOrOBapUBATHCA,
00CyX/1aTh MPOLIECC U PE3YNbTAT paboThl; 0000IATh MHEHHUS HECKOJIBKUX JIFOACH;

e yYacTBOBaTh B IpymmoBbIX (hopmax paboThl (0OCyXIeHus, 0OMEH MHEHHH, «MO3TOBbBIE
HITYPMBD» U UHBIC); BBITIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIMHUPOBATH CBOU JICHCTBUS C
JPYTUMH 4JICHAMH KOMAaH]Ibl; OIICHMBATh KAUYECTBO CBOETO BKJIAJa B OOLIMI MPOAYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

3) Yuueepcanvnoie pecynamuensvie oeiicmsus, obecnewusarom  opmuposanue  CMbiCLOBbIX
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIUL.
Camoopranu3anus:

e COCTAaBJAThH IUIAH, aJTOPUTM PEIHICHUS 3aJadd, BBIOMPATh CIOCOO PEHICHHS C YYETOM
UMCIOIIUXCS  PECypCOB U COOCTBEHHBIX BO3MOXHOCTCH, apryMEHTUPOBaTh W
KOPPEKTUPOBATh BAPUAHTHI PEHICHHUH ¢ y4ETOM HOBOUM HH(pOpMAITHH.

CaMOKOHTPOJIBb:

e BJAJETh HABBIKAMU I[IO3HABATEIBHON pe(IeKCHH KaKk OCO3HAHUS COBEPIIAEMBIX
JNCHCTBUH W  MBICIUTEIBHBIX TPOILECCOB, HMX pPE3YJIbTAaTOB; BIAJAETh CIOCOOAMH
CaMONPOBEPKH, CAMOKOHTPOJSI TpoIecca M pe3yiabTara pEeHIeHUs MaTeMaTHYeCKOU
3a/1a4i;

e TMpPEABHACTH TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MPH PEHICHUHW 33Ja4d, BHOCHUTH
KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HaWJCHHBIX
OINOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIEHUBAaTh COOTBETCTBHE pe3ylbTaTa IEIM U YCIOBUSM, OOBSACHATH MPUUYUHBI
JOCTIKEHUS WM HETOCTHIKEHUS PE3yIbTaTOB JACSITEIHHOCTH, HAXOAUTh OIHOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBarh NOHATHIMU: TOUKA, IPsAMas, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX IPHU PEIICHHH IN€OMETPUUYECKHUX
3a/1a4.

OnepupoBaTh NOHATHIMU: TAPALIEIBHOCTD U MIEPIEHAUKYISIPHOCTD MPSAMBIX U INTIOCKOCTEM.

KnaccugunupoBats B3auMHOE PAaCHOI0KEHHUE MPSIMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh NOHSTHUSMM: JBYIPAaHHBIM yroy, TpaHU [ABYIPAHHOTO yria, pedpo
JBYT'PAHHOI'O YIJIa; JTUHEHHBIN Yrojl ABYTPAHHOTO yIJa; IpagyCHas Mepa ABYIPAHHOIO yIJa.

OnepupoBaTh HOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKJIBI MHOTOTPAHHUK,
AJIEMEHTBI MHOT'OTPAaHHUKA, ITPAaBUIbHBIN MHOTOTPaHHUK.



PacniozHaBaTh OCHOBHBIE BHJBI MHOTOIPDAaHHUKOB (MMpamMHAa; IMpHU3Ma, HPSIMOYTOJIbHBIN
napajuiejenumnes, Kyo).

KnaccudunupoBars MHOTOTpaHHHUKH, BEIOUPAst OCHOBAHUS JJIsI KJIACCU(PUKALNU (BBIITYKIIbIC
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; MPABUIbHBIE MHOTOTPAaHHUKU; TPSIMbIE U HAKIOHHBIE MPU3MBI,
napajuIeIenuIe/Ibl).

OnepupoBarh NOHATHAMH: CEKYIIasi TNIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB.

OOBACHATH MPUHITUIIBI TTOCTPOCHUS CEYCHHA, UCIIONIB3YSI METO CIIC/IOB.

Crtpouth ceueHHss MHOTOTPAHHHKOB METOJOM CIIEJOB, BBHIMNOJHATH (BBIHOCHBIE) IJIOCKHE
YEePTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHHU3Y.

Pemarp 3a1aun Ha HaAXOXJIEHHUE TE€OMETPUUYECKUX BEITUYMH MO 00pasliaM WK aJrOpuTMam,
MNPUMCHAA HU3BCCTHBIC AHAJIMTHYCCKUC MCTOAbI NPHU PCIICHHU CTAHAAPTHBIX MATCMATHYCCKUX
3aJa4 Ha BBIUMCIICHUE PACCTOSHUI MEXIy ABYMs TOUKaMH, OT TOUKH /0 MPSAMOI, OT TOUKU O
IMJIOCKOCTH, MCKAY CKPCIIUBAOIHUMUCS ITPAMBIMH.

Pemarp 3a1aun Ha HaAXOXJIEHUE TE€OMETPUUYECKUX BEITUYMH MO 00pasliaM WK alroOpuTMam,
MNPUMCHAA HU3BCCTHBIC AHAJIMTHYCCKUC MCTOAbI NMPHU PCIICHHUU CTAHAAPTHBIX MATCMATHYCCKUX
3aJa4 Ha BBIYMCIIEHUE YIJIOB MEXIY CKPEUIMBAIOIIUMUCS MPSAMBIMU, MEXAY HpSIMOUH U
IMJIOCKOCTBIO, MCKY IIJIIOCKOCTAMU, AIBYI'PAHHBIX YIJIOB.

Boruncnsate 00bEMBI U MJIOMIAAM MMOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUPAMUIA) C
npuMeHeHHeM (OpMyJ; BBIYHCIATH COOTHOIICHHS MEXIy IUIOMAASMUA TTOBEPXHOCTEH,
00BEMamMH MOJOOHBIX MHOTOTPAHHUKOB.

OHGpI/IpOBaTB MNOHATHUAMU: CHUMMCTPUA B IPOCTPAHCTBC, LCHTP, OCb MW IIJIOCKOCTbH
CUMMETPUU; HEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3BnekaTh, peoOpa3oBhIBATh M WHTEPIPETHPOBATH HMH()OPMAIIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYecKUx (PUrypax, mpeACcTaBICHHYIO Ha YepTekKaxX U PUCYHKAX.

[IpumensaTb reomerpuyeckue (akTbl JUId  PpELIEHHs CTEPEOMETPUYECKHMX  3ajad,
MPEONIaralolIuX HECKOJbKO IIIaroB PEUICHHs, €CIU YCIOBUS MPUMEHEHHS 3aJaHbl B SIBHOUN
dbopwme.

[IpumensTh mpocTeliiue MNporpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAI[MOHHBIE
CHCTEMBI IPY PEIICHUU CTEPEOMETPHUECKUX 3a]1ad.

[IpyBoauTE MpHUMEpPhl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpUPOAE U IKU3HH,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPHHU B ICKYCCTBE.

[IpuMmeHsTh TONyYeHHBIE 3HAHUS HA TPAKTUKE: aHAIM3UPOBATh peajbHbIe CHUTYaIlMH U
MNPUMCHATH HN3YUCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTEMAaTUYCCKU
chopMyIMpPOBaHHOW NPOOIEMbl, MOAETUPOBATh pPEalbHblE CUTyallUd Ha S3bIKE TI'€OMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJIENM C HCIIOJIb30BAaHHEM T'€OMETPHUYECKUX TOHSATHH U TEOpEM,
anmapara anreOpbl; penaTh NpakTHYECKUE 3ajaui, CBA3aHHbIE C HAXOKACHUEM IeOMEeTPUYECKUX
BCJIIMYHH.

11 KJIIACC

OnepupoBaTh MOHATHSAMU: MWJIMHIPUYECKAsT MOBEPXHOCTh, 00Pa3yIONINe UIMHAPUIECKON
MOBEPXHOCTH; IUIMHAP; KOHHMYECKas MOBEPXHOCTh, 0Opa3ylolne KOHWYECKOW MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEpXHOCTb.

Pacnio3naBats Tena BpamieHus (MUIMHAP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI TIOYYEHHUSI TEJT BPAIICHUSI.

KrnaccuduiupoBars B3auMHOE pacnoioskeHue cephl U MIOCKOCTH.

OnepupoBarTh MOHSATUSMU: IIAPOBOM CETMEHT, OCHOBAHHE CEIMEHTA, BBICOTA CErMEHTA;
1IapOBOM CJIOW, OCHOBaHUE IIAPOBOTO CJI0SA, BHICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boraucisate 00bEMBI M TUIOMIAAM TOBEPXHOCTEH TEN BpAIICHHS, TEOMETPHUYECKUX Tell C
npUMeHEeHueM (HOpMYIL.

OnepupoBarh TOHATHUSMU: MHOTOTPAHHHK, BIIMCAHHBIH B cdepy U OINHUCAHHBIA OKOJO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.



BBIUUCIIATE COOTHOIICHHS MEXTY TUIOIIA/SIMH ITOBEPXHOCTEH U 00bEMaMU MOJOOHBIX TE.

N300paxxaTh H3ydaemble (QUIyppl OT PYKH M C IHPUMEHEHHEM IPOCTBIX YEpTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXU U3 PUCYHKOB MPOCTBIX O0BEMHBIX (DUTYp: BHUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

W3BnekaTb, MHTEPNPETUPOBATh U MPeoOpa3oBbIBATE MH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpuYecKuX (pUrypax, npencTaBiIeHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBarh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONMHATE NENCTBUSA CII0KEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXKECHHUS BEKTOPA HA
YHCII0, OOBACHATh, KAKUMU CBOWCTBAMM OHM 00J1aJat0T.

[IpuMeHATH MpaBWIIO NapAIICIICIUIIEAA.

OnepupoBaTh NOHATUSAMHU: JIE€KAPTOBBI KOOPIMHATBI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXIY BEKTOPAMH, CKaJSIPHOE
IIPOU3BENICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxomuts cymMMy BEKTOpPOB M IPOU3BEIACHUE BEKTOpPA HA YMCIIO, YTOJ MEXKIY BEKTOpaMHU,
CKaJIIPHOE MPOU3BEICHUE, PACKIIAIbIBATh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3asaBath IUIOCKOCTh YPAaBHEHUEM B IEKapTOBOM CHCTEME KOOpIMHAT.

[IpumensaT reomerpuyeckue (akTbl JUIsl  pEIIeHUs CTEPEOMETPUYECKUX  3ajad,
IIPEANOJIAraloIMX HECKOJIbKO IIAaroB PEIICHMS, €CIM YCJIOBHs IIPUMEHEHHs 3aJlaHbl B SIBHOU
dbopwme.

Pemate mpocreiimme reoMeTpu4ecKue 3aJadd Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METOJa.

Pemate 3amaum Ha [10KAa3aTENbCTBO MATEMAaTMYECKUX OTHOLIEHWH M HAXO0XKJICHHE
reOMETPUYECKUX BEJIMYMH MO0 00pa3laM MM aJIrOpUTMaM, IPUMEHsSI U3BECTHbIE METOAbI IpU
pelIeHNH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpumeHsTh NpOCTEHININE NPOrpaMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CHUCTEMBI IIPHU PEUICHUHU CTEPEOMETPUYECKUX 3a/1a4.

[IpyBomuTe mHpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAE M KHU3HH,
pacIro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh NOJydEHHBIE 3HAHUSA HA NPAKTUKE: aHAIM3UPOBATh pEAJbHBIE CUTyallUd H
IIPUMEHATh  W3Y4YEHHbIE IIOHATHS B  IPOIECCE IIOMCKA  PEIICHUS  MaTeMaTH4EeCKU
chopMyIMPOBAaHHOW MPOOIEMbl, MOAEIUPOBATh pPEANbHbIE CUTyallUd HA S3bIKE TI'€OMETPHH,
UCCJIEN0BATh NTOCTPOEHHBIE MOJEIN C HCIOJIb30BAHMEM TI'€OMETPUYECKHUX IOHATHA M TEOPEM,
anmapara anreOpbl; penaTh NpakTUYECKUE 3aaui, CBSI3aHHbBIE C HAX0XKJICHHEM T'€OMETPUUYECKUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC

Ne

HanmenoBanmne pasaciioB U TEM IIpOTrpaMMBbI

KommyectBo yacos

DnekTpoHHbIC (IU(PPOBHIE)

1/ Bcero KonTposbhbie [IpakTnueckue 00pa3oBaTeNbHBIC PECYPCHI
paboThl paboThI
1 BBenenne B cTepeoMeTpuio 10
2 [IpsiMbI€ ¥ TIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSMBIX M IUIOCKOCTEH
3 [lepneHIUKYISIPHOCTD NPSMBIX U TIOCKOCTEH 12
4 Yrusl MeXAy HNPSMBIMHU U IJIOCKOCTSIMHU 10 1
S) MHOrorpaHHuKH 11 1
6 O06bEMBI MHOTOTPaHHUKOB 9 1
7 IloBTOpEHME: CEUEHMs], pACCTOSIHUS U YIJIbI 4 1
Jl06aBUTH CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME | 68 5 0
11 KJIACC
Ne HaunmMeHoBaHue pa3esioB U TeM MPpOrpaMMbl KosngecTBo yacoB OnexkTpoHHbIe (LU(POBLIE)
i/ Bce | KontponbHbie [IpakTrueckue 00pazoBaTesIbHbIE PECYPCHI
n ro paboThI paboTHI
1 | Tena Bpamienus 12 1
2 | O6BéMBI TEN 5 1
3 | BekTopbl 1 KOOpAWHATHI B IPOCTPAHCTBE 10 1
4 | IloBTopenue, 00001IeHNE, CHCTEMATH3AIUS 3HAHUN 7 1
Jl06aBUTH CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME | 34 | 4 0







YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA
['eomerpus 10-11.6a30Bbli 1 yriTyOJIeHHBIH YPOBHH.
Mocksa «IIpocsemenue» 2023

METOAUYECKHUE MATEPHUAJIbBI 1JIS1 YUHUTEJIA
Hogeie TexHOI0rMN B 00pa3oBaHuu
http://edu.secna.ru/main/

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
HOIIFOTOBKa K 3K3aMCHaM

https://math-ege.sdamgia.ru

http://alexlarin.net

OTKpBITHIN O0aHK 3aaHUH TI0 MAaTEMAaTHKE

http://mathege.ru

Karanor 6eCHHaTHHX BHICO YPOKOB
http://email.infourok.ru/click.html?x=a62e&Ilc=YnG&mc=w&s=0Y 3Q&u=3&y=-z&



http://alexlarin.net/
http://mathege.ru/

