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ITosacauTEABPHAA 3aTCKA
PaGouaa mporpamMma Kypca COCTAaBA€HA HA OCHOBE CAEAYIOIIINX HOPMATUBHBIX AOKYMEHTOB:

o  ®depepanpnbii 3akon or 29.12.2012 Ne 273-®3 (pea. or 31.12. 2014, ¢ m3m. ot 02.05. 2015)
«O06 obpaszosannuu B Poccutickoit Peaeparinm» (C U3M. U AOIL, BCTYIL B cHAY ¢ 5. 07. 2017);

e [lpmkas Munnpocsemenna Poccrm ot 12.08.2022 Ne 732 «O BHeceHHMM H3MEHEHHH B
deAepaAbHBI  IOCYAAPCTBCHHBIM  OOpPAa3OBATEABHBIH  CTAHAAPT  CPEAHErO  ODIIEro
00pasoBaHus, YIBEPKACHHBIH IIpHKa3oM MunaucTepcTBa 0OpasoBanysa U Hayku Poccriickoi
®eaeparmm o1 17.05. 2012 1. Ne 413y,

e JIpuxaz Munnpocsemenus Poccun ot 18.05.2023 Ne371 «O0 yrBepxaeHnu descparbHONR
00pPa30BATEABHOIT IIPOIPAMMEL CPEAHETO ODIIEro OOPA3OBAHIA.

e [lucemo Munnpocsemenns Poccumm ot 13.01.2023 Ne 03-49 «O mHanpaBaeHun
METOAMYECKHX PEKOMEHAAIUI» (METOAMYECKAE PEKOMEHAAIIMK II0 CHCTEME OIICHKH
AOCTIDKEHUA OOYYAFOIIMUCH IAAHHPYEMBIX PE3YABTATOB OCBOCHUSA IIPOrPAMM HAYAABHOIO
00I11er0, OCHOBHOI'O OOIIEIO U CPEAHETO OOIIEro 0OPa3OBAHHS).

e [lpmkas Munnpocsermenus Poccumm ot 21.09.2022 Ne 858 «O06 yrBepmkaeHHN
deAeparbHOro IepedHs YIeOHHKOB, PEKOMEHAYEMBIX K HCIOAB30BAHUIO IIPH PEAAU3AITHTH
HMMEIOIIUX TOCYAAPCTBEHHYIO aKKPEAHUTAIIHIO OOPa30BATEABHBIX IIPOIPAMM HAY9aABHOTO
OOIIIero, OCHOBHOIO OOIIErO, CPEAHEro OOImero oOpasoBaHuA» (C H3MEHEHHUAMH U
AOTIOAHEHUAMH).

e OcHoBHasg o00pasoBaTeAbHAas IIpOrpamMma CpeAHero oomero ooOpasosamma AHO
«[TaBAOBCKast THMHA3 A,

o  Vuebusii naan AHO «TaBroBckast rumuasus» 2024 /25, 2025/26 yaebubie roaa.

e Maremaruka. I'eomerpus, 10 kaacc, yraybaennsiit yposens/ Mepsask A.I'., Hommrposckuit
AA., TToasixkos B.M.; moa peaaxnueii IToaoasckoro B.E, Mocksa «[Ipocsermenme» 2022

e Maremaruka. I'eomerpus, 11 kaacc, yrayoaennsiit yposens/ Mepsask A.I'., Homuposckuit
AA., TToasixkos B.M.; moA peaaxnmeii [Toaoasckoro B.E, Mocksa «[Ipocsererue» 2022
l'eomerpuss ABAAETCA OAHHM 13 ©Oa30BBIX KypCOB Ha VPOBHE CPEAHErO OOIIEro

00pa3oBaHus, TAK KaK OOECIIEUYNBACT BOSMOKHOCTD H3YYEHHUSA AUCIIHIIAUH €CTECTBEHHO-HAYIHON
HAIIPABACHHOCTH U IIPEAMETOB IYMAHHUTAPHOTO ITHKAA. [IOCKOABKY AOTHYECKOE MBIIIIACHHLE,
dopMmupyemMoe IpH  M3yYCHHHM OOYYAIOINMMMECA IIOHATHHHBIX OCHOB TI€OMETPHH, IIpH
AOK4a3aTEABCTBE TEOPEM M IIOCTPOEHUHU IIEIIOYKH AOTHYECKHX VIBEPKACHUN IIPU PEIICHUN
TCOMETPUYCCKUX 3aAAY, YMCHHC BBIABHIATH M OIIPOBEPraTb TIHIIOTE3Bl HEIIOCPEACTBEHHO
HCITIOAB3YIOTCS IIPU PEIICHUN 33Aa9 €CTECTBEHHO-HAYYHOIO IHKAQ, B YaCTHOCTH (DHU3MYECKHX
3aAQ4.

Ileap ocBOeHMsA mpoOrpamMmsl y4eOHOTO Kypca «l'eomerpmsa» Ha yrAyOAEHHOM YpOBHE —
pasBUTHE HHAUBHAYAABHBIX CIIOCOOHOCTEH OOYYAOIINXCHA IIPH HM3YYCHUM IC€OMETPHH, Kak
COCTABAAIOIIEH IIpeAMETHOH oOAactu «Matematuka u HHAOPMATHKA» dYepe3 ODecIeyueHIe
BO3MOKHOCTU IIPHOOPETEHHA U HCIIOAB3OBAHHA OOACE I'AYOOKHX TI€OMETPHYECKUX 3HAHUN U
ACUCTBHI, crernnUIHBIX I'€OMETPHH, U HEOOXOAUMBIX AAfA YCIIEIITHOIO IIPOPeCCHOHAABHOTO
00pa3oBaHus, CBA3AHHOIO C UCIIOAB30BAHHEM MATEMATHKI.

[TpropuTeTHEIME 33Aa9aMH Kypca F€OMETPUN Ha YTAYOAEHHOM YPOBHE, PACIIHPAFOIIIMU
U YCHAHBAIOIIIMHU KyPC 0a30BOTO YPOBHSA, ABAAIOTCA:

— pACIIHpPEHHE IIPEACTABACHUA O TICOMETPHH KAK YaCTH MHPOBOH KYABTYPBL H
dopMupoBaHUEe OCO3HAHUA B3AUMOCBA3H IFE€OMETPUHU C OKPYKAFOIIIM MHPOM;

- dQopMHupoBaHHE TIPEACTABACHHSA O IIPOCTPAHCTBEHHBIX (PUIYPAX KaK O BaKHEHIITHX
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MATEMATUYECKUX MOAEAAX, ITO3BOASIFOIIUX OIMCBIBATD W H3YYIaTh pasHbIC ABACHHA

OKPY’KAIOIIIErO MHUPA, 3HAHUE IOHATHITHOIO aIllIapaTa II0 PA3ACAY

- «Crepeomerpus» yueOHOIO Kypca reOMETpPHUH;

- dQopmupoBaHne yMEHHA BAAACTH OCHOBHBIMH IIOHATHAMH O IIPOCTPAHCTBEHHBIX (DUIypax
1 MX OCHOBHBIMI CBOﬁCTBaMH, 3HAHMC TCOPCM, @OpMyA 1 YMCHHC X HPHMCHHTI), YMEHUA
AOKa3BIBATH TEOPEMBI H HAXOAUTBHECTAHAAPTHBIE CIIOCOOBI PEIICHUSA 3aAAY;

- QopmupoBaHHEe YMEHHA PACIIO3HABATH HA YEPTEKAX, MOACAAX H B PEAABHOM MHpPE
MHOTOIPAHHUKHI U TE€AA BPAIICHUA, KOHCTPYUPOBATH TEOMETPUICCKUE MOACAH;

- QopmupoBaHme  IIOHHMAaHHA  BO3MOMKHOCTH  AKCHOMATHYECKOIO  ITOCTPOEHUSA
MATEMATUYIECKUX —TEOpHH, (OPMHPOBAHHE ITIOHUMAHUA POAM aAKCHOMATHKH IIPH
IIPOBEACHHUH PACCYKACHHIT;

- QopmupoBaHHEe yMEHHA BAAACTH METOAAMH AOKA3aTEABCTB H AATOPHTMOB PEILICHUA,
YMEHUA HX IPHUMEHATb, IIPOBOAHUTH AOKA3aTCABHBIE PACCYKACHHA B XOAE PEIICHHA
CTEPEOMETPUYECCKUX 33aAa9 U 33Aa9 C IIPAKTHYCCKAM COACpKaHHEM, (DOPMHPOBAHIE
IIPEACTABACHHA O HEOOXOAUMOCTH AOKA3aTEABCTB IIPH OOOCHOBAHHH MATEMATHYCCKUX
VIBEPKACHHUHA 1 POAU AKCHOMATHKH B IIPOBEACHHHACAYKTUBHBIX PACCYHKACHHUI;

— pasBUTHE M COBEPIICHCTBOBAHMEC WMHTCAACKTYAABHBIX H TBOPYECKHAX CIIOCOOHOCTEH
OOYYATOIIHXCA, [IO3HABATEABHON AKTUBHOCTH, HCCACAOBATEABCKIX YMEHUN, KPUTHIHOCTH
MBIIIIACHHA, HHTEPECA K H3YUYEHUIO ITEOMETPHH;

- QopmupoBanne QPYHKINOHAABHOW TIPAMOTHOCTH, PEAEBAHTHOM ICOMETPHH: YMEHHA
PACIIO3HABATD IIPOSBACHMA TCOMETPHYCCKHUX IIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTECH B
PEAABHBIX JKH3HEHHBIX CHIVAIIMAX M HIPH H3YICHUH APYIUX VYEOHBIX IIPEAMETOB,
IIPOABAEHHUSA 3aBHCHMOCTEH M 3aKOHOMEPHOCTEH, MOACAUPOBAHHUA PEAABHBIX CHTYAITHH,
HCCACAOBAHUSA IIOCTPOCHHBIX MOACACH, HHTEPIIPETAIIIH IIOAYICHHBIX PE3YABTATOB.
OCHOBHBIMU COAEPKATEABHBIMU AMHUAMU yaeOHOro kypca «l'eomerpus» B 10—11 kaaccax

apasirorca: «lIpsAMBIE M IAOCKOCTH B IIpoCTpaHCTBe», «Muororpannukm», «Teaa BpareHusay,
«BeKTOpPBI I KOOPAMHATEL BIIPOCTPAHCTBEY, «/ABIDKEHISA B IIPOCTPAHCTBE.

Cdopmyanposarnoe Bo PI'OC COO TpeboBaHmE «yMETh OIEPHUPOBATH ITOHATHAMI,
PEACBAHTHBIMHE IeOMETpUN Ha YrAyOAéHHOM ypoBHe oOydenusa B 10—11 kaaccax, orHocHTCA KO
BCEM COACP/KATEABHBIM AMHHAM Y9€OHOrO Kypca, a (POPMHUPOBAHHE AOIMYCCKUX YMCHHH
PaCIIPEACASETCA HE TOABKO II0COACP/KATEABHBIM AMHIAM, HO H II0 ToAaM oOyueHusA. CoaepixaHme
00pa3oBaHusA, COOTBETCTBYIOITIEE IIPEAMETHBIM pe3yAbrataM ocBoeHHA PeaepasbHOI pabodeit
IIPOIPAMMBI, PACIIPEACAEHHBIM IO TOAAM OOYYEHHSA, CTPYKTYPHPOBAHO TAKUM OOPa3oM, 4TOOBI KO
BCEM OCHOBHBIM, IIPUHITUIINAABHBIM BOIIPOCAM OOYYAIOIIHECH OOPAIIaANCh HEOAHOKPATHO. DTO
ITO3BOASIET ~ OPraHH30BATh  OBAGACHHE  ICOMETPHYECKUMH  IOHATHAMH W HABBIKAMU
ITOCAEAOBATEABHO U IIOCTYIIATEABHO, C COOAIOACHHMEM IIPHHIIMIIA IIPEEMCTBEHHOCTH, 4 HOBBIC
3HAHUA BKAFOYATH B ODIIYIO CHCTEMY F€OMETPHYCCKUX IIPEACTABACHIN OOYYAFOIIMXCS, PACIIIHPAA
1 yTAyOAsA e€, 00pa3ys IPOUHBIEC MHOKECTBEHHBIE CBA3ML.

ITepexoA K H3y4EHHUIO TEOMETPHH Ha YTAYOAEHHOM YPOBHE IIO3BOAAET:

— co3paath ycAaoBuA AAf AndpdpepeHImAnEH  OOYYEHHA, IIOCTPOCHHSA HHAUBHUAYAABHBIX
0Opa30BATEABHBIX IIPOrPAMM, OOECIIEYUTHh YIAYOACHHOE H3y4ECHHE ICOMETPHUU KAk
cocTaBAfIOIIEl yaeOHOro nmpeamera «MartemaTikay;

— IIOATOTOBHTBH OOYYAIOIINXCHA K IPOAOAKEHHIO M3YYEHHA MATEMATHKH C YIETOM BHIOOpA
Oyaymierr — mpodpeccum, — obecrednmBas — IIPEEMCTBEHHOCTb — MEKAY — OOIMUM U
1IpopeCCHOHAABHBIM OOPAa30BAHUEM.

Ha usyuenne yaebuoro kypca «l'eomerpusy Ha yrayoaéHHOM ypoBHE oTBOAHTCA 204 waca:
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B 10 xaacce — 102 waca (3 waca B mHeaearo), B 11 kaacce — 102 waca (3 waca B HEACAIO).

CoaeprxaHne o0yueHHuA
10 KAACC

ITpsamMbIe ¥ IAOCKOCTH B IIPOCTPAHCTBE
OcCHOBHBIE IIOHATHA CTEPEOMETPHHU. TOdKa, IpAMas, IMAOCKOCTb, HIPOCTPaHCTBO. [loHATHE 0O
AKCHOMATHYECKOM ITIOCTPOEHUHN CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUH U CACACTBHUSA U3 HUX.
Bsanmuoe pacmoAsokeHme HpAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIHECH, ITAPAAACABHBIE U
ckperuBaroruect npsamele. [Iprsnakn ckpermuBarommxca npAMbIX. [lapaareAbBHOCTD TIPAMBIX T
IIAOCKOCTEH B IIPOCTPAHCTBE: IAPAAAECABHBEIC IIPAMBIE B IIPOCTPAHCTBE, IAPAAACABHOCTH TPEX
IIPAMBIX, ITAPAAACABHOCTD IIPAMOIH AOCKOCTH. [TapasAreapHOE 1 IIEHTpaABHOE IIPOEKTUPOBAHIE,
n3obpaxenue ¢duryp. OCHOBHbIE CBONCTBA IIAPAAACABHOIO IpOeKTHpoBaHUA. VsoOpaxenne
duryp B mapasA€AbHON HPOEKIIUN. YTABI C COHAIIPABACHHBIMUI CTOPOHAMH, YTOA MEKAY IIPAMBIMU
B mpocrpaHctBe. [lapaaAeAbHOCTP  IIAOCKOCTEH: TapaAAEABHBIE — ITAOCKOCTH, CBOMCTBA
ITAPaAACABHBIX ITAOCKOCTeH. [Tpocrefimme npocrpancTBenHbie (DUTYPHI HA IIAOCKOCTH: TETPAdAP,
ITAPAAACAEITHIIEA, ITOCTPOEHUE CEUCHUI.
[leprieHAUKYAAPHOCTD HPAMOH M IIAOCKOCTH: IIEPIEHAUKYAAPHBIE IIPAMBIE B IIPOCTPAHCTBE,
IIPAMBIE ITAPAAACABHBIC M IIEPIEHAUKYAAPHBIE K IIAOCKOCTH, IPHU3HAK IIEPIIEHAHKYAAPHOCTH
IPAMOM M IIAOCKOCTH, TE€OpeMa O IIPAMOM IEPIEHAUKYAAPHOM ITAOCKOCTH. OpPTOroHaAbHOE
rnpoextuposanne. lleprieHAMKYAAp M HAKAOHHBIE: PACCTOSHHE OT TOYKH AO IIAOCKOCTH,
paccTosHme OT IPAMOI AO IAOCKOCTH, IIPOEKITUA (DUIYPHI HA IIAOCKOCTD. [lepreHAuMKyApHOCTD
IIAOCKOCTEH:  IPU3HAK  IIEPIEHAMKYAAPHOCTH  ABYX  IHAOckocredl. Teopema o  Tpéx
ITEPIIEHANKYAAPAX.
VYIABI B IPOCTPAHCTBE: YTOA MEKAY IPAMOHM H ITAOCKOCTBIO, ABYTPAHHBIM YTOA, AMHEHHBIH YTOA
ABYIPAHHOIO yrAa. Tpéxrpanmeiii wu MHOrorpaHssie yrabl. CBOMCTBA ITAOCKHX —YTAOB
MHOTOrpaHHoro yraa. CBOMCTBA IIAOCKHUX U ABYTPAaHHBIX YIAOB TPEXIPAHHOTrO yraa. Teopemsr
KOCHHYCOB B CHHYCOB AAfA TPEXTPAHHOTO YIAQ.
MHororpaHHUKHT
Buabr MHOrOrpaHHHKOB, pa3BEpTKA MHOrorpaHHUKA. IIpmama: n-yroabHas npmusma, npsamas Hu
HAKAOHHAf ~ IIPU3MBI, OOKOBas M IIOAHAsA IIOBEPXHOCTb mpu3Mbl. [lapasseaemnmriea,
IIPAMOYTOABHBIM ITAPAAACACIIMIIEA M €ro  CBOMCTBA. Kparwaiimmme Iyra Ha IIOBEPXHOCTH
MHOTrOrpaHHuka. Teopema Ofiaepa. IlpocrpancrBennas teopema Iludparopa. IMupammaa: n-
YIOABHAAl ITHPAMHAQ, IPABUABHAA M yceu€HHas nupamuAbl. CBoiicTBa pEéOep M OOKOBBIX I'DaHEH
IIPaBUABHOM ITHPAMHUAEL [ IpaBHABHBIE MHOTOIPAaHHUKU: IIPABUABHAA IIPU3MA 1
IIPABUABHAS ITHPAMUAA, IIPABHABHAA TPEYTOABHAS ITHPAMHUAA M IIPABHABHBIA TETPadAp, KyO.
IIpeacTaBaeHEE O IPABHABHEIX MHOTOTPAHHHKAX: OKTa9AP, AOAEKAAP M HKOCAAP.
Beramcaenne sAeMEHTOB MHOIOTPaHHHKOB: pEOpa, AHMAaroHaAw, Yrabl Ilaomaap Ookooit
ITOBEPXHOCTH W ITIOAHOH ITOBEPXHOCTH IIPAMON IIPHU3MBI, ITAOIIaAb OCHOBAHHI, Teopema O
OOKOBOI ITOBEPXHOCTU IPAMOH Ipu3Mbl. ITAomaspr OOKOBOI ITOBEPXHOCTH U ITOBEPXHOCTHU
IIPABUABHOII IIHPAMUABL, TEOPEMA O ITAOIIAAN YCEIEHHOM IIMPAMUAHL.
Cummerpus B IPOCTPAHCTBE. DAEMEHTH CHUMMETPUHU IIPABUABHBEIX MHOTOTPAHHHUKOB. CHMMeTprs
B IPAaBUABHOM MHOTOTPAHHHKE: CUMMETPHA HAPAAACAEIIUIIEAd, CHMMETPHUA ITPABUABHBIX IIPU3M,

CUMMETPHSA IIPABUABHOI ITHPAMUABIL.

11 KAACC

BexTophl 1 KOOPAMHATEI B IPOCTPAHCTBE



[TouATHA: BEKTOp B IPOCTPAHCTBE, HYACBOH BEKTOP, AAHHA HEHYAEBOIO BEKTOPA, BEKTOPBI
KOAAMHEAPHBIE, COHAIIPABACHHBIE U IIPOTHUBOIIOAOKHO HAIIPABACHHBIC BEKTOPBHL PaBeHCTBO
BEKTOpPOB. AEHCTBHA C BEKTOPAMH: CAOMKECHHE M BBIYHTAHHE BEKTOPOB, CYyMMa HECKOABKHX
BEKTOPOB, YMHOKCHIE BEKTOpa Ha YHCAO. CBOMCTBA CAOMKEHHA BeKTOpPOB. CBOMCTBA YMHOKCHIA
BEKTOpa Ha 4nCcAO. [ToHATHE KOMIIAaHAPHBIE BEKTOPHI. [ IpH3HAK KOMIIAAHAPHOCTH TPEX BEKTOPOB.
[IpaBuro mapassesenmireAd. Teopema O PasAOKEHHH BEKTOpa IO TPEM HEKOMIIAAHAPHBIM
Bektopam. [IpsAMoyroapHas cucrema KOOpAMHAT B mpoctpaHctBe. Koopamnarer Bekropa. CpaAsp
MEKAY KOOPAHMHATAMU BEKTOPAa M KOOPAHMHATAMH TOYEK. YTOA MEKAy Bekropamu. CkasspHOe
IIPONU3BEACHUE BEKTOPOB

Teaa Bpamenus

[TouATHA: TUANHAPHIYECKAs OBEPXHOCTD, KOHHYECKAS IIOBEPXHOCTD, cheprudecKas IIOBEPXHOCTD,
obpasyrorue MOBepxHOCTEH. TeAa BpameHus: IIMAMHAD, KOHYC, YCEIE€HHBIN KOHYC, cdepa, Iap.
Bsanmuoe pacmoaoxerme cephl B IIAOCKOCTH, KaCATEABHASA ITAOCKOCTh K cepe. V3obpaxenne
TEA BpaIlleHus Ha IIAOCKOCTH. PazBépTra rmanHApa 1 kouyca. Cummverpus cpepsl U Iapa.

O0Opém. OcHoBHEIE cBOHCTBA 00BEMOB TeA. Teopema 00 00BéME IIPAMOYTOABHOTO
ITAPAAACACTIHIIEAd K CAEACTBHA u3 HeE. OO0BEM IPAMON M HAKAOHHON IIPH3MBI, ITHAHHAPA,
upaMuABL 1 KOHyca. OODBEM IIapa U IIapOBOTO CEIMCHTA.

KomOnHarmu TeA BpaIieHus X MHOIOIPAHHUKOB. llpm3ma, BIIMCaHHAS B LIMAMHAP, OIIHMCAHHAs
oKkoAO 1mAHHAPA. Ilepeceuenne cdepsr m rmapa ¢ maockoctpro. Kacanme 1mapa um cdepsr
1AOcKoCThiO. [loHATHE MHOTrOrpaHHHKa,

OIIHCAHHOTO OKOAO cpepbl, C(heprl, BIIMCAHHON B MHOTOIPAHHHK HAH TEAO BPAIICHIA.

[Trommaap IIOBEPXHOCTH IIMAMHAPA, KOHycCa, IIAOMmMaAb cdepel n eé dacreil. IloaoOme B
mnpocrpancrse.  OrHomrenne  OOBEMOB, IIAOIIMAAEH  ITOBEPXHOCTEH  ITOAOOHBIX  PHIYP.
IIpeobpasoBanme moAoOusA, romorerus. PerieHme 3aAad Ha IIAOCKOCTH C HCIIOAB30BAHHEM
CTEPEOMETPUYECKUX METOAOB.

ITocrpoenne cedeHHII MHOTOIPAHHHKOB M TEA BPAINEHHA: CEYCHUA IIMAHHAPA (IIAPAAAECABHO H
IIEPIECHAUKYAAPHO OCH), CCYCHHA KOHyCa (IAPAAACABHBIC OCHOBAHHUIO M IIPOXOASAIINE HEpPE3
BEPIINHY), CCYCHHA IIaPa, METOABI IIOCTPOCHUS CEYCHUN: METOA CACAOB, METOA BHYTPEHHETO
IIPOECKTHPOBAHISA, METOA IIEPEHOCA CEKYITIEH ITAOCKOCTH.

AnaanTHYecKas reoMeTpusa

Bexroproe ymHOMKeHME BekTOpOB. CBOMCTBA BEKTOPHOIO YMHOMKCHMA. PasAoKeHME BEKTOpA IO
6asucy. KoopAMHATHO-BEKTOPHBII METOA IIPU PEIICHHH T€OMETPHYECKAX 33aA.

ABIKeHU:A B IPOCTPAHCTBE

Apmxenns mpocrtpaHctBa. OtoOpakerusa. Apmkerus u paseHctBo ¢uryp. OOmme cBoicTBa
ABITKEHUIT. BHABI ABHKEHHIT: ITAPAAAEABHBIN IIEPEHOC, LEHTPAAbHAfA CHMMETPHUSA, 3EpPKaAbHAL
CHMMETPHSA, IIOBOPOT BOKPYT npAmoii. [Ipeobpasosanus mopodus. [Ipamas u cpepa Diiaepa.
ITaanupyembie pe3yAbTaThl OCBOCHHA Yy4ueOHOro Kypca

«reomeTpua» (YTAyOACHHBIN YPOBEHB) HA YPOBHE CPEAHETO 00IIero o0pa3oBaHuA

AvdHOCTHBIE PE3yABTATHI

1) rpaskaanckoe Bociranme:
c(pOpMUPOBAHHOCTD TPAKAAHCKON IO3UITMH OOYYAFOIIErocs KaK aKTUBHOIO M OTBETCTBEHHOIO
YAEHA POCCHIICKOTO ODIIECTBA, IIPEACTABACHHE O MATEMATHYECCKHX OCHOBAX (DYHKIMOHUPOBAHHSA
PAa3AIYHBIX CTPYKTYP, ABACHHH, IPOLEAYP IPAKAAHCKOTO OOIIECTBa (BBIOOPHI, OIIPOCHL U APYIO€),
YMEHHE B3aUMOACHCTBOBATh C COITMAABHBIMU HMHCTHTYTAMH B COOTBETCTBHH C UX (DYHKITUAMHU H

HAa3HAYCHMCM,

2) maTpHOTHYECKOE BOCIIMTAHUE:



cPOPMUPOBAHHOCTD POCCUNUCKON TI'PAKAAHCKOH HACHTUYHOCTH, YBAKECHUA K IIPOIIAOMY U
HACTOAITIIEMY POCCHICKOM MATEMATHKH, IIEHHOCTHOE OTHOIIIEHHE K AOCTIZKEHHAM POCCHICKIX
MATEMATHKOB M POCCHICKOM MATEMATHYECKOH IMKOABI, HCIOAB30BAHHE 3THX AOCTIKEHHH B

APYTHX HAYKaX, TEXHOAOTHAX, cpepax SIKOHOMHUKH;

3) AYXOBHO-HPAaBCTBEHHOE BOCIIMTAHHE:
OCO3HAHUE AYXOBHBIX IICHHOCTEH POCCHICKOIO HAapOAd, C(OOPMHPOBAHHOCTH HPABCTBEHHOIO
CO3HAHMUS, 3THYECKOIO IIOBEACHHS, CBS3aHHOTO C IIPAKTHYCCKUM IIPHMEHEHHEM AOCTIIKCHIM
HAYKA U ACATEABHOCTBIO YVYEHOTO, OCO3HAHHNE AMYHOTO BKAAAA2 B IIOCTPOCHHE YCTOHYHBOIO
OyAYILIETO;

4) 3CTETUYECKOE BOCIIUTAHHE:
3CTETUYECKOE OTHOIICHHE K MHUpPY, BKAIOYAs OSCTCTUKY MATEMATHYCCKAX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aAaY, PEIICHUH, PACCY/KACHHUI, BOCIIPUAMYHUBOCTD K MATEMATHYCCKAM aCIICKTAM

Pa3sAMYHBIX BUAOB HCKYCCTBA,

5) ¢usnueckoe Bocruranue:
c(pOpMUPOBAHHOCTh YMEHHA HPHUMEHATH MATCMATHYCCKHE 3HAHHA B HHTEPECAX 3AOPOBOTO H
©e30ITacCHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIIEHHE KCBOEMY 3A0POBBIO (3AOPOBOE IIHTAHHE,
COAAAHCHPOBAHHBIA PEKUM  3aHATHH M OTABIXa, peryAfpHad (PU3HYEcKas aKTUBHOCTD),

CbI/ISI/I‘ICCKOC COBCPHICHCTBOBAHMC ITPH 3AHATHAX CHOpTI/IBHO—OSAOPOBHTCABHOﬁ ACATCABHOCTBIO,

6) TPYAOBOE€ BOCIIUTAHUE:
TOTOBHOCTb K TPYAY, OCO3HAHHE I[CHHOCTH TPYAOAIOOHS, HHTEPEC K PasAHYHBIM cdepam
IIPO(PECCHOHAABHOI AECATEABHOCTH, CBS3AHHBIM C MATEMATHKOH M €€ IPUAOKEHHUAMH, YMEHHUE
COBEpIIATh OCO3HAHHBIM BBIOOP OyAyIIeH IpOoECcCHHM H  PEaAN3OBBIBATH COOCTBCHHBIC
’KI3HECHHBIC IIAAHBIL, TOTOBHOCTh M CIIOCOOHOCTH K MATEMATHYECCKOMY OOPa3OBAHUIO U
CaMOOOPA3OBAHMIO HA IIPOTHKEHNN BCEI JKU3HU, TOTOBHOCTD K AKTUBHOMY YYIACTUIO B PEIIIEHUN

TIPAKTHIYICCKUX 3aAa9 MATEMATHICCKOM HAITPaBACHHOCTH,

7) IKOAOITNYECCKOC BOCITMTAHUC:
C(i)OpMI/IpOBaHHOCTb 9KOAOTHYECKOMN KYABTYPBI, IIOHUMAHUC BAUSHIA COMUAABPHO-9KOHOMMYICCKHUX
HpOHCCCOB Ha COCTOAHUE HpI/IpOAHOﬂ nu COLII/IaAbHOfI CpC,A,bI, OCO3HAHUE TAOOAABHOTIO xapaKTepa
9KOAOTHMYECKHX HpO6A€M, OpI/ICHTaHI/IH Ha HpI/IMCHCHI/IC MATEMATHYECKUX 3HAHUIA AAA pCH_ICHI/IH
3aAa4 B obaacTu Opr')KﬂIOH.[CfI CPCABIL, ITIAAHHPOBAHHC ITOCTYIIKOB 1 OIICHKH UX BO3MOXKHBIX

ITOCAEACTBHI AASl OKPYZKAFOITIEH CPEABI;

8) uennocru Hayunoro no3HaHUA:
cpopMUPOBAHHOCTD MHPOBO33PEHHSA, COOTBETCTBYFOIIIETO COBPEMEHHOMY YPOBHIO Pa3BHTUA HAYKH
1 OOIIIECTBEHHON IIPAKTHKY, IIOHIMAHIE MATEMATHICCKON HAYKI KaK C(OEPEl YEAOBEIECKOM
ACATEABHOCTH, TAIOB e€ Pa3BUTHA U 3HAYHUMOCTH AAS PA3BUTHSA IIUBUAN3ALINN, OBAAACHHCE A3BIKOM
MaTEeMATUKU U MATEMATHYECKOI KyABTYPOI KaK CPEACTBOM IIO3HAHUA MUPA, TOTOBHOCTD
OCYIIIECTBAATD IIPOCKTHYIO M HCCACAOBATEABCKYIO ACATEABHOCTD HHAUBHAYAABHO H B TPYIIIIC.
MeTanpeAMemHe PEIYyABTATHI
ITo3naBareAbHBIE YHUBEPCAABHBIE YIE€OHBIE ACHCTBUA
basoBpie Aorngeckue AMCTBUA:
BBUABAATD M XAPAKTCPU30BATH CYIIECTBEHHBIC IIPU3HAKH MATEMATHYECKUX OODBEKTOB, ITOHATHI,
OTHOIIICHUH MEKAY IOHATHAMH, (DOPMYAHUPOBATH OIIPCACACHMSA IIOHATHI, YCTAaHABAHBATDH
CYILECTBEHHBIN IIPU3HAK KAACCH(DUKAITMH, OCHOBAHUA AAA OOOOIIEHUA M CPABHEHUA, KPHUTEPHU
IIPOBOAIMOTO aHAAW32;

BOCHpI/IHI/IMaTb, CpOpMyAI/Ip OBaTb u HpeO6paSOBI)IB2.Tb CYIKACHUAA: yTBGpAI/ITCAI)HbIC u



OTpI/H_[aTCAI)HI)IC, CAMHUYHBIC, YaCTHBIC 1 O6LT_[I/IC, YCAOBHbIC;

BBIABAATD MATEMATUYICCKHE 3aKOHOMEPHOCTH, B3AUMOCBASH U IPOTHBOPEYHs B (PaKTaX, AAHHBIX,
HAaOAFOACHHAX M YTBEPKACHHAX, ITPEAAATATh KPUTEPUU AAA BBIABACHHA 3aKOHOMEPHOCTEH M
IIPOTHUBOPEYNLI;

ACEAATDH BBIBOADBI C HCIIOAB30BAHUEM 3aKOHOB AOTHUKH, ACAYKTI/IBHI)IX n MHAYKTHUBHBIX
YMO32KAFOUECHNI, YMO3aKAFOYCHII 110 aHAAOTHH;

IIPOBOAHTDH CAMOCTOSTEABHO AOKA32aTEABCTBA MATEMATUYECKUX YIBEPHKACHUI (IIpAMBIE M OT
HPOTI/IBHOFO) 5 BbICTpaI/IBaTb aprMCHTaL[I/II-O, HpI/IBOAI/ITI) HPHMCPI)I "u KOHTPHPI/IMCPI)I,
OOOCHOBBEIBATH COOCTBEHHBIE CYKACHISA H BEIBOABI;

BEIOMPATh CIIOCOO pEIIeHus YIeOHOH 3aAauu (CPAaBHHBATH HECKOABKO BApHAHTOB PpEIICHHA,
BBIOHPATH HAHOOAEE IIOAXOAAIIHH C YIETOM CAMOCTOATEABHO BEIACACHHBIX KPHTEPHEB).
BazoBble HCCAGAOBATEABCKHE ACHCTBUA:

HCIIOAB30BATh BOIIPOCHI KaK HCCACAOBATEABCKHH HHCTPYMEHT ITO3HAHUSA, (DOPMYAHPOBATH
BOIIPOCHL, (PUKCHPYIOIIHE IIPOTUBOPEYHE, IIPOOAEMY, YCTAHABAUBATH KMCKOMOE 1 AQHHOE,
dopMIPOBATH THIIOTE3Y, APTYMEHTHPOBATHCBOIO ITO3HUIINIO, MHEHHE;

IIPOBOAUTDH CAMOCTOATEABHO CIIAAHHPOBAHHBIN IKCIIEPUMEHT, MCCACAOBAHHE II0 YCTAHOBACHHIO
OCODEHHOCTEH MATEMATHYECKOIO OOBEKTA, ABACHUA, IIPOIIECCA, BEIABACHHUIO 3aBUCHMOCTEH MEHKAY
OOBEKTAMI, ABACHHUAMHE, ITPOLICCCAMIL;

CAMOCTOATEABHO (POPMYAHPOBATH OOOOIINEHHUA M BBIBOABI 110 PE3YABTATAM IIPOBEAEHHOIO
HaOAFOACHHSA, MCCACAOBAHUSA, OIICHUBATH AOCTOBEPHOCTH ITOAYYEHHBIX PE3YABTATOB, BHIBOAOB U
0000IIeHMIT;

IIPOTHO3HPOBATH BO3MOMKHOE Pa3BUTHE IIPOIECCA, 4 TAKKE BBIABHIATH IIPEAITOAOKEHHA O €ro
Pa3BUTHH B HOBBIX YCAOBHIAX.

Pa6ora ¢ mapopmanmeii:

BBIABAATD ACHUINTH HHAOPMAIINN, AAHHBIX, HEOOXOAHUMBIX AAfl OTBETA Ha BOIIPOC M AAA
peIreHus 3aAA9M;

BBIOMPATh NH(MOPMALINIO U3 HCTOYHUKOB PA3AHYHBIX THUIIOB, AaHAAU3HPOBATH, CHCTEMATH3HPOBATH
1 MHTEPIPETUPOBATH HH(POPMAIHIO PASANYHBIX BHAOB 1 (POPM IIPEACTABACHNS;
CIPYKTYPUPOBATh HH(MOPMAIIHIO, IIPEACTABAATH €€ B PA3AHYHBIX (POpPMAX, HAAIOCTPHUPOBATDH
rpadpuyeckuy;

OILICHUBATDH HAAGKHOCTD HH(POPMAIIHH IO CAMOCTOATEABHO C(DOPMYAUPOBAHHBIM KPUTEPHAM.
KoMMyHUKAaTHUBHBIE YHHBEPCAABHBIE YueOHbBIE ACHICTBHA

O6menue:

BOCIIPHHUMATh U (DOPMYAHPOBATH CYKACHHA B COOTBETCTBHH C YCAOBHAMH H IIEAAMU OOIICHUA,
ACHO, TOYHO, TPAMOTHO BBIPA/KATH CBOIO TOYKY 3PEHUA B YCTHBIX U ITUCbMEHHBIX TEKCTaX, AABATh
ITOSICHEHHS 11O XOAY PEIIEHHUSA 3aAA9H, KOMMEHTHPOBATD ITOAYICHHBIN PE3YABTAT;

B XOA€ OOCY/KAEGHHA 32AaBATh BOIIPOCHI IIO CYIIIECTBY OOCYAAEMOM TEMBI, IIPOOAEMBI, PEIIaeMOM
32AQ4M, BBICKA3BIBATH HACH, HAIICACHHBIC HA IIOHCK PEINEHUA, COIOCTABAATH CBOU CY/KACHHA C
CYKACHUAMU APYTHX YYaCTHHKOB AHMAAOIa, OOHAPYKUBATH PA3AHYNE M CXOACTBO IIO3HIIHI, B
KOPPEKTHOH popme POPMYyAHPOBATL PA3HOTAACHSA, CBOM BO3PAKECHIS;

IIPEACTABAATh ~ PE3YABTATBHI  PEIICHUA  3aAa9H, OKCIIEPHMEHTA, HCCACAOBAHHSA, IIPOEKTA,
CAMOCTOATEABHO BEIOHPATH (POPMAT BBICTYIIACHUA C YIETOM 3aAad IIPE3CHTAIIMHE U OCOOCHHOCTEMH
AYAHTOPH.

HCIIOAB30BATh BOIIPOCHI KAK HCCAGAOBATEABCKHNM HHCTPYMEHT IIO3HAHHUA, (OPMyAHPOBATDH
BOIIPOCHL, (PUKCHPYIOIIHE IIPOTHBOPEYME, IIPOOAEMY, YCTAHABAUBATH WMCKOMOE 1 AQHHOE,

dpopMHPOBATH IUITOTE3Y, APTYMEHTHPOBATLECBOIO ITO3NUIIHIO, MHEHHE;



IIPOBOAUTH CAMOCTOSTEABHO CIIAAHUPOBAHHBIN 9KCIIEPHUMEHT, UCCACAOBAHHE IIO YCTAHOBACHHIO

OCOOEHHOCTEI MATEMATHYIECKOTO OOBEKTA, ABACHHSA, IIPOIIECCA, BBIABACHUIO 3aBUCHMOCTEH MEMKAY

OObeKTAMH, ABACHUAMH, IIPOIIECCAMI;

CAMOCTOATEABHO ~(POPMYAHPOBATH OOOOINEHHA M BBIBOABI II0 PE3YABTATAM IIPOBEAEHHOTO

HaOAFOACHHSA, HCCACAOBAHUA, OIICHUBATH AOCTOBEPHOCTDH IIOAYYCHHBIX PE3YABTATOB, BHIBOAOB U

0000IIIEeHN;

IIPOTHO3MPOBATh BO3MOMKHOE Pa3BUTHE IIPOIECCA, 4 TAKKE BBIABHIATH IPEAITOAOKEHHA O €ro

PasBHTUN B HOBBIX YCAOBHIAX.

PaGora ¢ mH(popmanmeii:

BBIABAATD ACHUINTH HMHAOPMAIINN, AAHHBIX, HEOOXOAHMMBIX AAfl OTBETA Ha BOIIPOC M AAA

pelIeHns 3aAAYMH;

BBIOHPATH MH(OPMALINIO U3 UCTOYHUKOB PA3AHMYHBIX THUIIOB, aHAAU3UPOBATH, CHCTEMATU3HPOBATH

1 HHTEPIPETUPOBATE HH(POPMAITHIO PASAUIHBIX BUAOB 1 (POPM IIPEACTABACHIS;

CTPYKTYPUPOBATh HH(MOPMAIIHIO, IIPEACTABAATH €€ B PA3AHYHBIX (POPMAX, HAAIOCTPHPOBATDH

rpadpuaeckuy;

OIICHUBATH HAACKHOCTD HH(POPMAITHH 11O CAMOCTOATEABHO C(DOPMYAUPOBAHHBIM KPUTEPHUAM.

PeryasTuBHEBIE yHUBEPCAABHBIE YU€OHBIE ACTICTBHA

Camooprasusanms:

COCTABAATD IIAQH, AATOPHTM PEIIEHUS 3aAa9H, BHIOUPATH CIIOCOO PEIIeHNA € YIETOM HUMEFOIIUXCH

pPECypCcOB M COOCTBEHHBIX BO3MOMKHOCTEH, apIyMEHTHPOBATH H KOPPEKTHPOBATH BAPHUAHTEI

peIeHuH ¢ y9ETOM HOBOH MH(POPMAIIHH.

CaMOKOHTPOAB, 9MOIIOHAABHBIA HHTEAACKT:

BAAACTh HAaBBIKAMU ITO3HABATEABHON PEMAEKCHH KaK OCO3HAHHA COBEPIIACMBIX ACHCTBHI M

MBICAUTEABHBIX IIPOIIECCOB, UX PE3YABTATOB, BAAAETH CIIOCOOAMHU CAMOIIPOBEPKU, CAMOKOHTPOAA

IIPOIIECCA U PE3YABTATA PEIIEHUA MATEMATHIECKOM 3aAa9H;

IIPEABHAETD TPYAHOCTH, KOTOPBIE MOIYT BOSHHKHYTH IIPU PEIICHUH 3aAA49U, BHOCUTh KOPPEKTHBEI

B ACATECABHOCTb HA OCHOBE HOBBIX OOCTOATEABCTB, AAHHBIX, HAHACHHBIX OIIHOOK, BBIBACHHBIX

TPYAHOCTE;

OIICHHUBATH COOTBETCTBHE PE3YABTATA IEAH K YCAOBHAM, OOBACHATH IPHYNHBI AOCTIKCHUA HAU

HEAOCTH/KEHHSA PE3YABTATOB ACATEABHOCTH, HAXOAUTB OIITHMOKY, AaBaTh OLIEHKY IPHOOPETEHHOMY

OHBITy.

CoBMecTHAA ACATEABHOCT:

IIOHHMATD 1 UCIOAB30BATH IIPEHMYIIECTBA KOMAHAHON U HHAUBHAYAABHOI PAOOTEL IIPH PEILICHUN

V4eOHBIX 3aAa4Y, IIPUHUMATDb IIEAB COBMECTHOM AEATEABHOCTH, IIAAHHPOBATH OPraHU3AIIIIO

COBMECTHOI PabOTEIL, PACIIPEACAATBBUABI PAOOT, AOTOBAPHUBATHCH, OOCYKAATH IIPOIIECC U PE3YABTAT

pabOTEL, 0O0OIATH MHEHHA HECKOABKUX AFOACH;

y9aCcTBOBATh B IPYHIOBBIX (popmMax paboOTEl (OOCYKACHHA, OOMEH MHEHHH,

«MO3TOBBIE IIITYPMBD M HHBIE), BBIIOAHATH CBOIO YACTh PabOTBI U KOOPAHHHUPOBATH CBOU

ACHCTBUA C ADYTHMHU YACHAMH KOMAHABI, OIIEHUBATh KAYECTBO CBOETO BKAGAA B OOIIHI IIPOAYKT IO

KpHTEpHAM, COOPMYAUPOBAHHBIM YUYACTHUKAME B3aUMOACHCTBHA.

ITpeameTHBIE PE3YABTATHI

K kommy 10 xAacca oOy9aroIuica HAyIUTCA:

® CBOOOAHO OIEPHPOBATH OCHOBHBIMH IIOHATHAMH CTEPEOMETPHH IIPH PEIICHHH 3329 U
IIPOBEACHUH MATEMATHYECKUX PACCYKACHUI;

® IIPHMEHATH AKCHOMBI CTEPEOMETPHUU U CACACTBHA M3 HHUX IIPU PEIICHHH I€OMETPHICCKHX

32A4Y;



KAACCH(DHUITIPOBATh B3aUMHOE PACIIOAOKCHHE IIPAMBIX B IIPOCTPAHCTBE, IIAOCKOCTEH B
IIPOCTPAHCTBE, IPAMBIX U IIAOCKOCTEH B IIPOCTPAHCTBE;

CBOOOAHO OIIEPUPOBATH IIOHATHUAMI, CBI3AHHBIMHU C YTAAMH B IIPOCTPAHCTBE: MEHKAY IIPIMBIMI
B IIPOCTPAHCTBE, MEIKAY IIPSAMOI U IIAOCKOCTBIO;

CBODOAHO OIIEPUPOBATH HOHATHUAMI, CBA3AHHBIMU C MHOTOTPAHHUKAMH;

CBOOOAHO  PACIIO3HABATh  OCHOBHBIC ~ BHABl ~ MHOTOIPAHHUKOB  (IpPH3Ma, ITMPAMHAA,
IIPSAMOYTOABHBIN IIAPAAACACIIHIICA, KYD);

KAACCH(DHUIIIPOBATH MHOTOIPAHHIKH, BEIONPAs OCHOBAHUA AASl KAACCH(DUKALIH,

CBODOAHO OIIEPHUPOBATH ITOHATHAMH, CBA3AHHBIME C CEYCHHEMMHOTOTPAHHUKOB IIAOCKOCTBIO;
BBIITOAHSITH IIAPAAACABHOE, LIEHTPAABHOE M OPTOTOHAABHOE IIPOCKTHPOBaHME uryp Ha
IIAOCKOCTb, BBIIIOAHATH H300paKeHUA (DUTYP Ha IIAOCKOCTH;

CTPOUTDH CEYCHUSI MHOTOIPAHHHUKOB Pa3AHMYHBIME METOAAMH, BBIITOAHATDH (BBIHOCHBIC) IIAOCKHE
YEPTEIKU U3 PUCYHKOB IIPOCTBIX OOBEMHBIX (PUTYP: BHA CBEPXY, COOKY, CHH3Y;

BBIYHCAATH ITAOIIAAM ITOBEPXHOCTEH MHOIOTPAHHHUKOB (IIPHU3Ma, IIHPAMUAR), TEOMETPHICCKIX
TEA C HpUMeHEHHuEM (DOPMYA;

CBOOOAHO OIIEPHPOBATH HOHATHAME: CHMMETPHSA B IIPOCTPAHCIBE, IIEHTP, OCb M IIAOCKOCTDH
CHMMETPHH, IIEHTP, OCb U ITAOCKOCTb CHMMETPHH (PUTYPBI;

CBOOOAHO OIIEPHPOBATH IOHATHAMH, COOTBETCTBYIOIIMMI BEKTOPAM H KOOPAHHATAM B
IIPOCTPAHCTBE;

BBIIIOAHATH ACHCTBUA HAA BEKTOPAMI;

pemraTp  3aAa9M  HAa  AOKA3aTEABCTBO ~ MATCMATHYCCKUX  OTHOIICHHH M HAXOKACHHC
IEOMETPUIECKUX BEAHYNH, IPUMEHAA U3BECTHBIE METOABIIIPH PEIICHHH MAaTEMATHYECKIX 3aAaY
IIOBBIIIIEHHOTO U BBICOKOTO YPOBHSA CAOKHOCTH;

IIPUMEHATD IIPOCTEHIIINE IIPOrPAMMHBIC CPEACTBA M IACKTPOHHO-KOMMYHHUKAIIHOHHBIC CHCTEMBI
IIPH PEIIEHUN CTEPEOMETPUYIECKUX 3aAA;

HM3BACKATh, IIPEOOPA3OBBIBATG U HHIEPHPETHPOBATH HHAMOPMALIUIO O IIPOCTPAHCTBEHHBIX
TCOMETPUYCCKUX (DUTYPaX, IIPEACTABACHHYIO HA YEPTEKAX M PHUCYHKAX;

IIPUMEHATH ITOAYYCHHBIC 3HAHHA HA IIPAKTUKE: CPABHUBATD U AHAAUZHPOBATH PEAABHBIC
CHTYAIlHH, IIPUMEHATh H3YYICHHBIEC IIOHATHA B IIPOIIECCE ITOMCKA PEINEHUA MATEMATHIECKH
CcPOPMYARPOBAHHON IIPOOAECMBI, MOACAHPOBATH PCAABHBIC CHTYALIMM HA f3BIKEC ICOMCTPHH,
HCCAEAOBATH IIOCTPOEHHBIE MOAGAM C HCIOAB30BAHHUEM IE€OMETPHUYECKUX IIOHATHH U TEOPEM,
ammapara aAreOpEL, PeIraTh IPAKTHIECKIE 3aAAY9M, CBA3AHHbBIE C HAXOKACHHEM I€OMETPHYECKUX
BEAWYNH,

IMETh IIPEACTABACHHSA OO OCHOBHBIX 3TallaX PasBHINA TEOMETPHUHM KaK COCTABHON dYacTy

CPYHAZIME?HTQ. paSBI/ITI/I}I TEXHOAOI'H.

K konmy 11 kaacca obyuarormuiics HayIuTCA:

CBOOOAHO OIIEPHPOBATH IIOHATHAMH, CBA3AHHBIMH C ITHAHHAPHYECKOI, KOHHYECKOW K
cpeprraecKoii TOBEPXHOCTAMH, OOBACHATD CIIOCOOBI ITOAYICHIS;

OIIEPUPOBATH ITOHATHUAMM, CBA3AHHBIME C TEAAMH BPAITICHUA: IIMAMHAPOM, KOHYCOM, c(pepoii u
IIaPOM;

pacIio3HaBaTh TeAa BparleHuA (LMUAHMHAP, KOHYC, cpepa U Imap) M OOBACHATH CIIOCOOBI
IIOAYYIEHUSA TEA BPAIIICHNS,

KAACCH(DHITIPOBAT B3AUMHOE PACIIOAOKEHHE C(DEPHI M ITAOCKOCTH;

BBIYHCAATh BEAMYIHHBI SAEMEHTOB MHOTOIPAHHHUKOB U TEA BPAINEHHUA, OOBEMBI U ITAOIIAAU

ITIOBEPXHOCTEH MHOTOTPAHHHKOB M TEA BPAIICHHUA, T€OMETPHYECKHX TEA C IIPUMECHEHHUEM



dopmya;

CBOOOAHO OIIEPHPOBATH IIOHATUAMU, CBA3AHHBIMH C KOMOHHAIIMAME TEA BPAINCHUA U
MHOTOI'PAHHHUKOB: MHOTOIPAHHHK, BIIMCAHHBIA B CPepy ¥ OIMCAHHBIA OKOAO cdepHl, cdepa,
BIIMCAHHAA B MHOTOTPAaHHHK HAHM TEAO BPAIIICHU;

BBEIYUCAATH COOTHOITIEHUSA MEKAY ITAOIIAAAMH ITOBEPXHOCTEH 1 0OBEMAMUIIOAOOHBIX TEA;
1300pakaTh M3ydaeMble (PUIYPBI, BBITOAHATH (BBIHOCHBIE) ITAOCKHE HYEPTEKH H3 PHCYHKOB
IIPOCTBIX OOBEMHBIX (DUTYP: BHA CBEPXY, COOKY, CHH3Y, CIPOUTD CEUYECHUS TEA BPAIIICHU;
M3BACKATH, HHTEPIPETHPOBATE H IIPEOOPA3OBBIBATH HMH(OPMAIUIO O IPOCTPAHCTBEHHBIX
IeOMETPUIECKUX (DUIYPaX, IIPEACTABACHHYIO Ha YEPTEKAX M PUCYHKAX;

CBODOAHO OIIEPHPOBATH IIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBIITOAHATD OIIEPAITIU HAA BEKTOPAMH;

32AaBATh ITAOCKOCTD YPABHEHHEM B ACKAPTOBOM CHCTEME KOOPAHHAT;

pelraTh reOMETPUYECKHE 3aAAYN HA BEIYHCACHHE YIAOB MEKAY HPAMBIMU M IIAOCKOCTAMH,
BEIYUCACHHE PACCTOSHHH OT TOYKH AO IIAOCKOCTH, B IIEAOM, Ha IIPUMEHEHHE BEKTOPHO-
KOOPAMHATHOIO METOAA IIPU PEIICHUN;

CBOOOAHO OIIEPHPOBATh IIOHATHAMH, CBA3AHHBIMU C ABIUKCHHEM B IIPOCTPAHCTBE, 3HATb
CBOMCTBA ABILKCHMIT,

BBIIIOAHATD M300pPAKEHNA MHOTOIPAHHHKOB M TEA BPAINEHUA IIPH HAPAAACABHOM IIEPEHOCE,
LIEHTPAABHOH CHMMETPHH, 3€PKAABHON CHMMETPHH, IIPH IIOBOPOTE BOKPYI IIPAMOIA,
IIpeoOpa3OBAHUA IIOAOOHS;

CTPOUTH CEYECHHA MHOTOIPAHHUKOB M TEA BPAIIEHHUA: CEUEHHUA IMHUAHHAPA (IHAPAAAEABHO H
IIEPIIEHAUKYAAPHO OCH), CEYEHHUA KOHYCA (ITAPAAACABHBIE OCHOBAHUIO H IIPOXOASAIIHE Uepe3
BEPIIINHY), CEYCHUA ITTapa;

HCIIOAB30BATH ~METOABI ~ITOCTPOEHHS CEUEHHUI: METOA CACAOB, METOA BHYTPEHHEIO
IIPOCKTHPOBAHISA, METOA ITEPEHOCA CEKYIIEH ITAOCKOCTH;

AOKa3bIBATH TEOMETPHYECKIE YTBEPIKACHU;

IIPUMEHATh ~ reoMerpudeckne  (PakTel  AAfl  pPEIIEHHA  CTEPEOMETPHYECKUX — 32AaY,
IIPEATIOAATAFOIIIX HECKOABKO INIATOB PEIEHUA, ECAH YCAOBHA IPUMEHEHUA 3aAAHBI B ABHOM U
HesABHOIT (popme;

pemraTte  3aAa9M  HAa  AOKa3aTEABCTBO  MATEMATUYECKUX  OTHOIICHHI U  HAXOKACHHE
I€OMETPUIECCKIX BEAUYNH;

IIPUMEHATH IIPOIPAMMHEIE CPEACTBA U IAEKTPOHHO-KOMMYHUKAITHOHHBIE CHCTEMBI IIPH
PEIIeHIH CTEPEOMETPUYECKIX 3aAAY;

IIPUMEHATH IIOAYYEHHBIE 3HAHHUA Ha IIPAKTHKE: CPAaBHUBATH, AHAAUZUPOBATH H OIICHHBATDH
PEAABHBIE CUTYAITUH, IIPHUMEHATh H3yYEHHBIC [IOHATHA, TEOPEMBI, CBOMCTBA B IIPOIECCE ITOMCKA
peIIeHuA MaTeMATHIECKH CHOPMYAHPOBAHHOH IIPOOAEMBI, MOAEAHPOBATH PEAAbHBIC
CHTyallUd Ha fA3BIKE I'C€OMETPHHU, HCCAECAOBATH  IIOCTPOEHHBIE MOAEAH C HCIIOAB30BAHHEM
IEOMETPUYECKUX IIOHATHI K TEOPEM, alllapara aATeOpbl, PerarTh IPAKTUIECKHE 3aAadH,
CBA3AHHBIC C HAXOKACHUEM I'€OMETPUIECKUX BEAUYINH;

IMETh IIPEACTABACHHA OO OCHOBHBIX OTAIlaX PAasBUTHA TI'€OMETPHU KaK COCTABHOI YaCTH

CI)YHAaMCHTa pasBUTHA TEXHOAOIHI.
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Temarnueckoe IIAAHUPOBAHHE

10 KAACC
Koanuectso
4acoB Baexrponusie (g poskie)
Ne HaumenoBaHue pasp€AOB U TeM
u/n —— Konrp. o6pa3oBaTeALHBIEPECYPCHI
Bcero | paGotsr
1 Beeaermue B crepeomerpuro 11 1 http://school-collection.edu.ru
http://fcior.edu.ru
2 Bsanmmoe pacrioaoskenne npambIx B 3 http://school- collection.edu.ru
LIPOCTPAHCTBE http://fcior.edu.ru
3 [TapaAAeABHOCTD IIPAMBIX H 18 1 http://school- collection.edu.ru
IIAOCKOCTEH BIIPOCTPAHCTBE http://fcior.edu.ru
4 [TeprIeHAUKYAIPHOCTD IPAMBIX H 19 1 http://school- collection.edu.ru
IIAOCKOCTEH B IIPOCTPAHCTBE http://fcior.edu.ru
5 VrAbI 1 paccrofHusn 24 1 http://school- collection.edu.ru
http://fcior.edu.ru
6 MsororpaHHuKH 22 1 http://school- collection.edu.ru
http://fcior.edu.ru
7 ITosropenue, oboOIIEHIE T 5 1
CHCTEMATH3AIUA3HAHII
OBIIEE KOAMYECTBO YACOB ITO 102 6
I[MTPOI'PAMME
11 KAACC
Koamyecrso DAEeKTpOHHEIE
Ne HaunmenoBaHme pasAeAOB U TeM e (macpposric)
n/u nporpamms1 Beero Konrp. obpasoBaTeAbHEIE
paborTer pecypcer
KoopAnHATEL U1 BEKTOPEL B IIPOCTPAHCTBE 23 1 http://school- collection.edu.ru
! http://fcior.edu.ru
5 TeAa BpareHns 37 2 http://school- collection.edu.ru
http://fcior.edu.ru
O6pemsr TeA. [Taomaas cdepsr 2 http://school- collection.edu.ru
3 ,
19 http://fcior.edu.ru/
4 AHaAUTHYECKAsA TEOMETPHA 5 http://school- collection.edu.ru
http://fcior.edu.ru/
ABmxenus 5 http://school- collection.edu.ru
5 . ,
http://fcior.edu.ru/
6 [Tosropenne, o6o0IIeHNE U 13 1
CHCTEMATH3AIINSA 3HAHNT
OBLIEE KOAMYECTBO YACOB I1O 102 6
[TPOTPAMME
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IToypouHoe maaHumpoBaHmIE

10 KAACC
Ne Koa-Bo ®opma
Coaeprkanue yueOHOro maTepuasa
ypoxa 4acoB KOHTPOAA
I'arapa 1. Beeaenue B crepeomerpuro (11 u)
1-2 OCHOBHBIE IOHATHS CTEPEOMETPUN. AKCHOMBI CTEPEOMETPHHL. 2
3-5 CAEACTBHA U3 AKCHOM CTEPEOMETPIH 3
6-10 IIpocrpancreennsie duryper. HagaapHsre mpeacTaBacHuA O 5
MHOTOIPAHHHUKAX
11 KonTpoapHas pabora 1o Teme «BBeAeHHE B CTEPEOMETPHION 1 KP
T'aapa 2. ITapasseabHOCTB B IpocTpaHcTBe (21 1)
12-14 Bsanmmoe pacrioAozkeHme AByX IPAMBIX B IIPOCTPAHCTBE 3
15-19 | IlaparAeABHOCTD IPAMON U ITAOCKOCTH 5
20 — 24 | IlapaAAeABHOCTB ITAOCKOCTEH 5
25-27 | Ilpeobpasosarue dpuryp B mpocrpanctse. [lapasreapHoe 3
IIPOEKTHPOBAHHE
28 — 31 N300pakeHrE TAOCKUX U IPOCTPAHCTBEHHBIX (PUTYP 4
32 Konrtpoasnasa pabora 1o Teme «llapasreAbHOCTD B
IIPOCTPAHCTBE» I KP
I'aaBa 3. IleprieHAUMKYAAPHOCTH B IpocTpaHCcTBE (42 1)
33 -35 | VroA MExKAY HPAMBIMU B IIPOCTPAHCTBE 3
36 —-40 | IlepmeHAMKYAAPHOCTD IIPAMOI M IAOCKOCTH 5
41 —45 | IlepueHAMKYAAp B HAKAOHHASA 5
46— 50 | Teopema O Tpex MEPIEHAUKYAAPAX 5
51 Komrtpoapnas pabora 110 Teme «lleprieHAHKYAIPHOCTD IPAMOM 1 KP
1 IIAOCKOCTI
52—-56 | VToA MEKAY IPAMOH B ITAOCKOCTBIO 5
57-61 AByrpaHHEIR yTOA. YTOA MEKAY ITAOCKOCTAMU 5
62— 066 | IleprieHAMKYAAPHBIE TAOCKOCTH 5
67— 069 | I1aommaas OpTOrOHAABHOIR IIPOEKIIUHI MHOTOYTOABHUKA 3
70 —72 | MuOrorpaussii yroa. TpexrpanHbii yroa 3
73 —74 | I'eomerpudeckoe MECTO TOYEK IIPOCTPAHCTBA 2
75 Komrpoarnas pabora 1o teme «lleprieHAuKyApHOCTD B 1 KP
IIPOCTPAHCTBE»
I'raBa 4. Muororpanaukmy (22 u)
76 —80 | Ilpusma 5
81 -84 | Ilapaaaeaermriea 4
85—-90 | INupammaa. 6
91 -92 | Vceuennasd mupamMuAa. 2
93-96 | Terpasap 4
97 Konrpoapnas pabora 1o Teme «MHOrorpaHHUKED) 1 KP
OGobureHne n cucreMaTu3anua y4e6GHOro MaTeprasa
98 — 100 | IloBrOpeHue 1 CHCTEMATH3ANINA YICOHOIO MATEPHAAA 32 KYPC 3
101 Wrorosas koHTpOABHAA paboTa 1 KP
102 Hrorosoe 3anArue 1
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11 KAACC

Koa-Bo

Ne ®opma
Coaeprxanne yueGHOro marepruaa 4acoB
ypoxka KOHTPOAA
T'aapa 1. KoopAuHATEI M BEKTOPHI B IIPOCTPAHCTBE (23 1)
1-3 AeKapTOBBI KOOPAHHATBI TOYKH B IIPOCTPAHCTBE 3
4-5 Bexrops! B mpocrpancrse 2
6-8 CAokeHre ¥ BBIYUTAHHE BEKTOPOB 3
9-13 VmuOMEHNE BekTOpa HA YUCAO. ['oMoTeTHA 5
14 -18 CkaAfipHOE IIPOU3BEACHHE BEKTOPOB 5
19 - 22 | Vpasrenue maockocTn 4
23 Korrpoasnas padora 1o teme «KOOpAUHATEL 1 BEKTOPHL B 1 KP
IIPOCTPAHCTBEY»
T'aaBa 2. Teaa Bpamenwus (37 4)
24 - 26 HuamaAp 3
27 -29 KomOunarmu HHARHAPA U IIPU3MBI 3
30-32 | Komnyc 3
33 -34 | Vceu€HHBIN KOHYC 2
35-38 | KoMmOuHAINM KOHYCA M IIHPAMHABL 4
39 Konrpoapnas pabora o Teme «Luamuap. Koryce» 1 KP
40 — 42 | Cdbepa u mrap. Ypasuerue cepsr 3
43 — 46 Bzaumuoe pactioroskenue cpepbl 1 HAOCKOCTH 4
47 - 50 MHOrorpaHHHKH, BIUCAHHEIE B cepy 4
51 -54 MHOrorpaHHHKH, OIHICAHHBIE OKOAO C(DEpPEL 4
55—-56 | Teaa BpareHus, BIUCAHHBIE B cpepy 2
57 —=59 | Teaa BpareHHS, OIIUCAHHBIE OKOAO Cepbl 3
60 Konrpoapnas pabora o teme «Cpepa u map. KomOnaanmm 1 KP
MHOTOIPAHHHUKOB, TEA BPaIlleHUA U cHeph»
I'aaBa 3. O6b€mbI Tea. ITaommaas cdepsr (19 )
61— 64 O06bém Teaa. Popmyaa AA BEIMUCACHHA OOBEMA IIPU3MEL 4
65—70 | POpPMyABI AAA BEIMUCACHHA OOBEMOB IIUPAMHABI U YCEIEHHOM 6
IIIPAMHUABL
71 Konrpoarnas pabora 1o Teme «OOBEMBI MHOTOIPAHHUKOB) 1 KP
72—76 | OOBEMBI TeA BPAIICHHS 5
7778 | I1aormaae cdepsr 2
79 Konrpoarnas pabora 1o teme «OOBEMBI TEA BPAILIEHU 1 KP
Anasnrnueckas reomerpus (5 9)
80 — 81 Bexroproe nmpousseseHue 2
82—83 | AHAAHTHYECKHE METOABI PACUETA YIAA MEKAY IIPAMBIMU B 5
MHOTOTPAHHHKAX
84 Haxo:xaeHre pacCTOAHHIT OT TOYKH AO IIAOCKOCTH B 1
MHOTOIPAHHHUKAX
Aproxenue (5 u)
85 Apmxenus npocrpanctsa. OTobpazkeHus. ABIKEHUA U PaBEHCTBO 1
uryp. OOI111HE CBOMCTBA ABHIKCHUI
86 — 87 | BuabI ABHIKEHHI: TTaPAAACABHBIN IIEPEHOC, IIEHTPAABHAS 5
CHMMETpUsA, 3ePKAAbHAA CUMMETPHA, IIOBOPOT BOKPYT IPAMOI
88 IIpeobpasopanus moaodus. Ipsaman u cpepa Ditaepa 1
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89 I'eomerprraeckre 3aAa9n HA IIPUMEHCHUE ABIIKCHIIA ‘ 1 ‘
IToBTOpenne u cucremaTusamnus yaedbHoro marepuasa (13 )
90 —94 | IloBropeHue u cucreMaTHU3aIua YI€OHOIO MaTEpPUAAd 32 KYPC 5
IIAAHIMETPUN
95-100 | IloBropeHue 1 CHCTEMATH3ANINSA YICOHOIO MATEPHAAA 32 KYPC 6
IIAAHUMETPUN
101 Wrorosas koHTpOABHAA PaboTa 1 KP
102 Hrorosoe 3ausTue 1

YuebHO-MeTOANYECKOE 00eCIeYeHne00Pa3oBaTEABHOIO IIPOLECCA
OO6sa3areApHBIE yueOHBIE MATEPUAABI AA YIEHUKA

1. Maremaruxa. I'eomerpust, 10 kaacc/ Mepsasx A.I'., Homuposckuit A.A., IToasxos B.M.; oA
peaaxmuert  Iloaoabckoro B.E., OOrmiectBoO ¢ OrpaHHYEHHOH OTBETCTBEHHOCTHIO
Mspareapckuii nentp «BEHTAHA- I'PA®»; Axkimonepnoe obmectBo «l3aareAbcTBO
«[Ipocsermerne»

2. Maremaruka. 'eomerpus, 11 kaacc/ Mepsask A.I'., Homuposckuit A A., TToaskos B.M.; mmoa
peaakimert  ITopoabckoro B.E., OOmecrBo ¢ OrpaHHYEHHON  OTBETCTBEHHOCTBIO
Msaareasckuit meatp «BEHTAHA- TPA®y; Axmuoneproe ob6imectBo «lI3paTeabcTBO
«[Ipocsermerne»

MeToAMYECKIE MATEPUAABI AASL YIUTEAA

1. Maremaruxa: reomeTpust. yrAyOAEHHBI ypoBens : 10 kaace : MeToAnmdueckoe rmocobue /

E. B. bymko, A. I'. Mep3sask, B. b. ITorouckuit, M. C. fxup. — M. :Berrana-I'pad, 2020.

2. Maremarnka: reoMeTpust. YTAyOAEHHBIH ypoBeHsb : 11 kaace : meToamueckoe nocobue/E. B.
Bymko, A. I'. Mepsasxk, B. b. [Toaouckuit, M. C. Axkup. — M. :Benrana-I'pacd, 2020.

IHudposeie 06pasoBaTeAbHBIE PECYPCBI H PECYPCHI CETUUHTEPHET
1. Ileacoser, matemaruxka http://pedsovet.su/load/135

2. Vanreabckuii mopraA. Maremarnka http:/ /www.uchportal.ru/load /28

3. Vpoku AAsl yauTeAs MaTeMaTHKH, aAreOper, reomerpunhttp:/ /www.uroki.net/docmat.htm

4. EauHAA KOAAGKIIHA OOpPa3OBATEABHBIX pecypcoB. — Pexmm aAocrtyma: http://school-
collection.edu.ru/

5. ®eaeparpHBIl 1IeHTP HHAPOPMAITHOHHO — OOPAa3OBATEABHEIX PecypcoB. — Pexum AocTyma:

http://fciot.edu.ru/

OOKYMEHT NOANNCAH
BNEKTPOHHOWM NOAMUCHIO

CepTudbukat: 02D19E9600C7BOF4864EESE93B7C5A1E85
Bnapeneu: ParoxuHa Onbra AnekcaHapoBHa
[HenctButeneH: ¢ 27.11.2023 po 27.02.2025
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