MUHHUCTEPCTBO NPOCBEIEHUS POCCUMCKOM ®EJIEPAIIUN
MuHucTepcTBO 00pa30BaHUsA, HAYKH M MOJIOAEKHOM MOJUTUKU Pecnydauku Komu

AIMHHHCTPALMs] MYHHIHMIIAJBHOI0 paiioHa «Y crb-Kynomckuiin»

MOY BOrpiabssirckas COII
LLlaTanoBa MoanucaHo
VHHa undposon

noanucoto: LLlaTtanoBa
BVIKTOpOBHa WHHa BukTopoBHa

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
HA [1e1arorM4ecKOM COBETE 3aMecTuTENh TUpEKTopa Mo YP  mpukaszoM aupexropa
MOY IOrsiabsarckoit COILT / A.B.JlorunoBa/ ot 16.08.2024 r. Ne 268 o.1.

[Iporokomn Nel ot 15.08.2024 1. ot «16» aBrycra 2024 T.

PABOYAS IPOTPAMMA
(ID 4794116)

yueOHoro npeamera «I'eomerpusi. bazoBblii ypoBeHb»

u1s ooygaromuxcs 10-11 kimaccos

ncr. YOreiaear, 2024



MNOACHUTEJBbHASA 3AIIMCKA

PabGouas mporpamma yueOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS s
oOyuarormuxcst 10 —11  xmaccoB  pa3pabotrana Ha ocHoBe DenepanbHOro
rOCyJapCTBEHHOTO 00pa30BaTENbHOrO CTaHAapTa CpeaHero oOlmiero oOpa3oBaHHs, C
y49ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHMU, TPEIBSBIAEMBIX K MaTeMaTHYECKOMY
o0pa3oBaHUIO, M TpaJuLUUi poccuilckoro oOpa3oBanus. Peanuzanus mnporpaMMbl
o0OecrieyrBaeT OBJIAJICHUE KIIOYEBBIMU KOMIIETCHIMSIMHU, COCTaBJISIOLIMMU OCHOBY JJIS
CaMOpa3BUTHsI W HENPEPBIBHOIO 00pa30BaHMs, LEIOCTHOCTh OOUIEKYJIbTYPHOIO,

JIMYHOCTHOT'O M TO3HABATCIBLHOI'O PAa3BUTHA JIMYHOCTHU 06yqa}onmxc>1.

HEJAX U3YUEHUS YYEBHOI'O KYPCA

BaxxHoCTh yueOHOTO Kypca reOMeTpHH Ha YPOBHE CpEeaHEro oOmero o0pa3oBaHus
o0yCIIOBJICHAa TPAKTHYECKOW 3HAYMMOCTBIO  METANPEJAMETHBIX H  MPEAMETHBIX
pe3yJIbTaTOB  OOYYCHHMsSI TEOMETPUM B  HANpaBICHUW JIMYHOCTHOTO  Pa3BHUTHUSA
oOydaromuxcsi, (GopMUPOBaHHUS (PYHKIMOHAIBHOW MATEMATHYECKOW T'PaMOTHOCTH,
U3ydeHHUs APYTruX YYeOHBIX AMCHUIUIMH. Pa3BuTHE y O0Oy4Yaromuxcs MpaBUIIBHBIX
NpPEJCTaBICHU O CYIN[HOCTH ¢ MPOUCXOXKICHHH TEOMETPUYECKHX aOCTpaKIuy,
COOTHOIICHUW PEaJbHOTO M UACATHHOTO, XapaKTepe OTPaXKCHHUS MaTeMaTHYSCKOU
HAYKOH SIBJICHUH W TPOIIECCOB PEATbHOTO MHUPA, MECTE T'€OMETPUU B CHCTEME HayK U
pPOJM MaTEeMaTHYECKOTO MOJCTHPOBAHMS B HAaydYHOM I[IO3HAHMM W B TIPAKTUKE
crocoOCTBYeT (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PCHHSI YYAIIMXCS, a TaKKE Ka4eCTB
MBIIIICHUS, HEOOXOUMBIX JUTSI aanTaliid B COBPEMEHHOM OOIIECTBE.

['eometpus sBiIsIETCS OMHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHusi, TaKk KakK OO0CCIICYMBACT BO3MOKHOCTh M3y4YCHHS KakK JUCIHILTUH
€CTECTBCHHO-HAyYHOW HAIIPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe  MbIIUICHUE, (QopMupyeMoe TIpH  HM3YyYCHHH  OOYYaIOIIMMHUCS
MOHATUHWHBIX OCHOB TI'€OMETPHH M TOCTPOCHHWH IICTIOYKH JIOTHUECKUX YTBEPIKICHHH B
XOJIC PEIICHUS TeOMETPHUYECKUX 3aj[ad, YMEHHE BBIABUTAaTh U ONPOBEPraTh THIIOTE3BI
HEMOCPEJICTBEHHO HMCIOJIB3YIOTCS MPHU PEIICHUH 33]la4 €CTECTBEHHO-HAYYHOTO IIMKIIA, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHue OpueHTHUPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJb BO BCEX
o0nacTsX NesTeNbHOCTH YenoBeka. OpueHTaIus YejIoBeKa BO BPEMEHH U MPOCTPAHCTBE
— HEOoO0XOAMMOE YCJIOBHE €ro COIMANBLHOTO OBbITHA, (OpMa OTPAKEHHsI OKPYIKAIOIIETO
MUpa, YCIIOBUE YCIENTHOTO TTO3HAHUS U aKTUBHOTO MPEoOpa3oBaHUs JIEHCTBUTEIHLHOCTH.

OnepupoBaHue MPOCTPAHCTBEHHBIMU O0pa3amMu OOBEAUHSET pPa3HbIE BUIBI YUEOHOU U



TPYJOBOW JI€ATEIbHOCTH, SIBISIETCS OJHUM U3 NPOPECCHOHATBHO BaXKHBIX KaudecCTB,
MO3TOMY aKTyajbHa 3ajJada (OPMHUPOBAHMS Yy OOYyYaIOLIUXCS MPOCTPAHCTBEHHOIO
MBIIIJIEHUS] KaK Pa3HOBUJHOCTH OOpPa3HOIO MBIIIJIEHUS — CYIECTBEHHOIO KOMIIOHEHTA
B MMOATOTOBKE K MPAKTUYECKON JEATEIBHOCTH IO MHOTUM HaIlPaBJICHUSIM.

Llens ocBoeHust mporpammbl yueOHOro kypca «l'eomerpusi» Ha 06a30BOM YpOBHE
oOydeHus: — o011e00pa3oBaTeIbHOE U OOIICKYJIBTYPHOE Pa3BUTHE OOYUYaIOIIMXCA Yepe3
o0OecriedyeHre BO3MOXXKHOCTH MPHOOPETEHHUS M HCHOJIb30BAHMS CUCTEMATHYECKHX
r€OMETPUYECKUX 3HAHUW U JEHCTBUHM, CHEUMPUYHBIX TE€OMETPUHU, BO3MOKHOCTH
YCHEIIHOTO MPOJOJKEHUs] O0O0pa3oBaHUs MO CHELHMAIBHOCTSM, HE CBSI3aHHBIM C
MIPUKJIAIHBIM UCIOJIb30BaHUEM T€OMETPHH.

[Iporpamma no reomeTpuu Ha 6a30BOM ypOBHE MpeJHa3HadeHa JJIsl 00ydaromuxcs
CpellHEel LIKOJIbI, HE UCTIBITHIBABIINX 3HAUNUTENbHBIX 3aTPY/IHEHUN Ha YPOBHE OCHOBHOTO
obmiero oOpazoBanus. Takum oOpa3zoM, oOyuarommuecs Ha 0a30BOM YPOBHE JOJDKHBI
OCBOUTH OOIIME MaTEeMaTHYECKHUE YMEHHs, CBS3aHHBIE CO CIEUU(PHUKON TeoMeTpuu M
HeoOXOouMbIe [UIsl KU3HU B COBPEMEHHOM obOmiectBe. Kpome 3TOro, OHM HUMEIOT
BO3MOXHOCTh M3y4YUTh T€OMETpHUI0 OoJiee TIIyOOKO, €Ccilu B JajbHEHIIeM BO3HUKHET
HEOOXOMMOCTh B TEOMETPUUYECKUX 3HAHUAX B PO(ECCHOHAIBHOMN AESITETbHOCTH.

JlocTrkeHUe  LeTM  OCBOEHHUS  MpOrpamMMbl  OOECHEUYMBAETCS  pPEHICHHEM
COOTBETCTBYIOUIUX 3a7a4. [I[puopuTeTHRIMH 3a/1a4yaMHi OCBOEHHUA Kypca «['eomeTpum» Ha
6a30BoM ypoBHE B 10—11 kmaccax siBISIFOTCS:

e hopMUpOBaHHE TPEJCTABICHUS O F€OMETPUU KAaK YaCTH MHUPOBOM KYJIbTYphI U
OCO3HaHHE €€ B3aMOCBSI3U C OKPYKAIOIIUM MUPOM;

e hopMUpOBaHHE NPEACTABICHUS O MHOTOTpaHHUKAaxX W TelaX BpalleHHs Kak o
BXHEHIINX MaTeMaTUYECKUX MOJIENSIX, MO3BOJSIONINX OIMUCHIBATh U M3y4aTh pa3HbIC
SIBJICHUS OKPY>KaIOIIEro MUpa;

e hopMHUpOBaHKE YMEHHUS Paclo3HABATh HA YEPTEkKaX, MOJIENIAX U B peaJbHOM MHpE
MHOTOTPAaHHUKHU U TeJa BPAICHUS;

®OBJIAJICHME METOJaMU pEIIeHUs 3a7ad Ha TMOCTPOCHUS Ha HN300paKeHUIX
MPOCTPAHCTBEHHBIX (QUTYD;

e hopMHUpOBaHKE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATUSMU O MHOTOTpaHHUKAX
Y TeJaxX BPAIlleHUs U UX OCHOBHBIMU CBOWMCTBAMU;

®OBJIAJICHUE AaJITOPUTMAMHU pEUICHUS OCHOBHBIX THUIIOB 3a1ad; (opmMupoBaHUE
YMEHHUS IPOBOJUTH HECJIOXKHBIE JIOKA3aTENIbHBIE PACCYXKACHHUS B XOJ€ pELICHUS
CTEPEOMETPUUECKUX 3aJa4 U 3a/1a4 C IPAKTUYECKUM COJIEP)KAaHUEM;

®pa3BUTHE WHTEIJICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH OO0ydJarommxcs,

MM03HABATEILHOU AKTHUBHOCTH, UCCIICA0OBATCIBbCKHUX yMCHHfI, KPUTUYHOCTH MBIIIJICHU,



e hopmupoBaHue (GYHKIHOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHOM T'E€OMETPHH:
YMEHHUE paclo3HaBaTh MPOSBICHUS TE€OMETPUUYECKUX IMOHATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B pEANbHBIX JKU3HCHHBIX CHUTYalUsSIX W TPU H3YYECHUU JPYTHX
Y4EOHBIX TIPEAMETOB, TIPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (POPMYyIHpOBATH
WX Ha S3BIKE TEOMETPUU U CO3/1aBaTh F€OMETPUUECKUE MOJEIH, MPUMEHITh OCBOCHHBIN
TEOMETPUUECKUI  ammapar Jjsi penieHusT MPaKTUKO-OPHUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OIICHUBATH MMOJTYyUECHHBIC PE3YIHTATHI.

OTau4uTeNbHOM OCOOCHHOCTBIO MPOTPAMMBI  SIBJISIETCS. BKIIOUEHHE B  KypC
CTEPEOMETPUM B Hayaje €ro M3yueHHus 3a7ad, peliaeMblX Ha ypOBHE HHTYUTHBHOTO
MO3HAHMS, U ONpeNeIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HAJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MTPOCTPAHCTBEHHOT'O MBIIIJICHUS, CTUMYJIHPYET
MPOTEKAHUE WHTYUTUBHBIX TIPOILIECCOB, MOTHUBUPYET K JajbHEUIIEMY H3yUYCHUIO
npeaMeTa.

[Ipeanourenne oTAAETCS HATISATHO-KOHCTPYKTUBHOMY METOAY OOydYeHHsI, TO €CTh
TEOPETHUYECKHME 3HAHUS HMEIOT B CBOCM OCHOBE UYBCTBEHHOCTh IIPEJAMETHO-
MPaKTUYECKOW  JIeATeNbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEACTABICHUN Yy
ydaluxcsi B Kypce CTepeOMETpUr MPOBOAUTCA 3a CUET pElIeHHs 3aJady Ha CO3JaHue
IPOCTPAHCTBEHHBIX 00PA30B M 3a/1ay Ha ONEPUPOBAHME MPOCTPAHCTBEHHBIMU OOpa3amu.
Coznanue oOpasza mpOBOJUTCS C ONMOPOW Ha HATJISIAHOCTh, a OTIEpUPOBAaHUE 00pa3oM — B
YCIIOBUSAX OTBJIEYEHHUS OT HATJSJHOCTH, MBICJICHHOIO HM3MEHEHUSI €ro HCXOJHOTO
COJIepKaHusI.

OcHoOBHBIE cojaepkaTelabHble JUHMM Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpannukn», «lIpsiMble W TUIOCKOCTH B TPOCTpaHCTBe», «Tena BpalieHHs»,
«BekTopbl M KOOpIWMHATBI B MpOCTpaHcTBe». DOpMUpOBaHUE JOTUYECKUX YMEHUMH
pacnpenensieTcsi He TOJbKO MO COAEP)KaTeIbHBIM JIMHUSAM, HO U 10 ToJaM OOy4YeHHUs Ha
ypOBHE cpeliHero ooiiero oopazoBaHusl.

Copepxanue oO0pa3oBaHUs, COOTBETCTBYIOIIEE TMPEIAMETHBIM  pe3ysbTaTam
OCBOCGHHS  paboueil  mporpamMmbl,  pacmpeneiéHHbIM MO  rojaM  OOy4YeHHs,
CTPYKTYPUPOBAHO TakKUM 00Opa3oM, YTOOBI OBJIAJICHUE T€OMETPUUYECKUMU MOHATUIMU U
HABBIKAMU OCYIIECTBISJIOCh TIOCIEAOBATENIbHO M TIOCTYNaTENbHO, C COOJIOJCHHEM
MPUHIIMIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIOYAIWCH B OOIIYI0 CHCTEMY
T€OMETPUYECKHUX MPEACTABICHUI OOYyYaroluXcs, pacliupsas u yriyomnsis e€, obpasys

IIPOYHBIC MHOXCCTBCHHLIC CBA3M.



MECTO YUYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha wm3yuenue reomerpum orBomutcs 2 yaca B Hexemoo B 10 kmacce um 1 4gac B

Henento B 11 kiacce, Bcero 3a ABa roja ooydenus - 102 yueOHbIX vaca.



COJAEPKXAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMmble U JIOCKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE TNOHATHS CTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, IIPOCTPAHCTBO.
[TonsiTHe 006 aKCMOMATHYECKOM IMOCTPOEHUU CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX.

B3anMmHOe pacnosiokeHWe TpSMBIX B NPOCTPAHCTBE:  IEpECEKaroluecs,
MapajulesIbHbIEC U CKpEIIMBaroIuecs npsMbie. [lapainenbHOCTh NpsIMBIX U IUNIOCKOCTEN B
MIPOCTPAHCTBE: NapaJICIbHBIE MPSIMbIE B IPOCTPAHCTBE; MAPAIIENBHOCTD TPEX MPAMBIX;
MapajuIeIbHOCTh NPSMOM M IUIOCKOCTH. YTIUIBI C COHAIIPaBJICHHBIMU CTOPOHAMU; YTOJ
MEXIy NpsSMbIMH B mpocTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEN: MapasulesbHbIE
IJIOCKOCTH; CBOWCTBA IApaUIeIbHBIX IUIOCKOCTEH. Ilpocrelilne NpoCTpaHCTBEHHBIE
(burypsl Ha IIOCKOCTHU: TETPASP, KyO, Mapaiesienune/l; TOCTPOCHUE CEYEHUH.

[leprieHAUKYISAPHOCT OPSIMOM M IUIOCKOCTH: MEPHNEHIUKYJSPHBIE TMpsSMbIE B
MIPOCTPAHCTBE, NPSMbIE MapaJlIeibHbIE M TMEPIEHAUKYJIAPHBIE K IUIOCKOCTH, MPU3HAK
NEPIECHINKYIAPHOCTHA TNPSIMON U IUIOCKOCTH, T€OpPEMa O MPAMOU NEPIEHIUKYISIPHOU
IJIOCKOCTHU. YTJIBI B IPOCTPAHCTBE: YroJd MEXAY HPSIMOM U INIOCKOCTHIO; JIBYTPAaHHBIN
yIOJI, JINHENHBIN YroJl IBYTPAHHOTO yruia. lIepreHauKynsap u HakJIOHHbBIE: pACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSHHUE OT MPSMOM 10 TJIOCKOCTH, MPOEKIHs (PUrypbl Ha
IJIOCKOCTh. lIepneHIuKyIsIpHOCTh IUIOCKOCTEN: IPU3HAK NEPHEHIUKYIAPHOCTH [BYX
IJI0CKOCTEN. Teopema 0 TpEX NMEepHEeHANKYJIApax.

MHoOrorpaHHuKH

[ToHsiTME MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOIDAHHUKA, BBIMYKJIbIE U
HEBBIIYKJIblE MHOIOTPAaHHUKU; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronapHas npusma;
TpaHd W OCHOBAaHMS TPHU3MBI, MpsiMass M HAKJIOHHAs MPHU3MBL, OOKOBass W TOJHAs
IIOBEPXHOCTh MNpu3Mbl. llapamnenenurnen, npsAMOYTroOJbHBIM MAapAJUIEICINNE] U €ro
cBoiicTBa. [lupamuna: N-yronpHas nupamuza, TpaHd ¥ OCHOBaHUE MUPAMUbI; OOKOBast U
MOJIHAsl TOBEPXHOCTh NHUPaMUIbL, MpaBWIbHAs W YCEUYEHHAs MNHPAMHUAA. DJIEMEHTHI
npu3Mbl ¥ nupaMuabl. lIpaBuibHBIE MHOTOIpaHHMKHU: IIOHATHE IIPAaBUIIBHOIO
MHOTOTpaHHMKA; IIpaBWIbHAs MNpU3Ma W MNpaBWIbHAsA MNHUPAMHUIA; IPABUIbHAA
TpeyrojibHas NMUpaMuia U NpaBUIbHBINA TeTpadap; KyO. IlpeacraBneHue o mpaBUIbHBIX
MHOTOTPaHHUKAX: OKTa’JIp, 10AeKa’dAp U ukoca3ap. CedyeHus NpU3Mbl U MUPAMUBI.

CuMMeTpuss B TPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MpPsAMOIA,
IUIOCKOCTU. OJIEMEHThl CHUMMETPUM B MNHUpaMUAAX, Napajulesienuienax, MpaBUIbHBIX

MHOT'OTpaHHHKaAX.



Bolunicienue 31€MEHTOB MHOIOTPaHHHUKOB: pEOpa, AuaroHanu, yriel. [lmomans
OOKOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTU MPSAMOI NPU3MBI, IJIOMIAb OCHOBAHMIA,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMOil mpu3Mbl. [1nomans O0OKOBOW MOBEPXHOCTH U
ITOBEPXHOCTH NPABMIBHON NUPAMUABI, TEOpPEMa O IUIOMIAANA YCECYEHHOM NUPAMUIBL.
[Tonsitue 06 06bEMe. OOBEM MUPaMUIBL, TPUIMBI.

[lomobubsie Tena B  npoctpaHcTBe. COOTHOIIEHHS  MEXAYy  IUIOLIAISIMHU

MMOBEPXHOCTEH, 00BEMaMU MOJOOHBIX TElL.

11 KUIIACC

Tena Bpamenust

HunuHaapudeckas MOBEPXHOCTh, 00pa3yroue MUTUHIPHUIECKON MOBEPXHOCTH, OCh
HAJTUHIPUYECKON TmoBepXxHOCcTU. [lunmuHap: ocHoBaHus W OOKOBasi TOBEPXHOCTb,
oOpa3ytomias ¥ OCh; IJI0a b OOKOBOM U MOJTHON MOBEPXHOCTH.

Konnueckass mMOBEpXHOCTh, O0Opa3yroIIre KOHUYECKOW TOBEPXHOCTH, OCh W
BEpIIIMHA KOHUYECKOH MmoBepXxHOCTH. KOHYyC: OCHOBaHME U BepllinHa, 00pa3yrolias U oCh;
TJI011a/1b OOKOBOM U TOJIHOW TMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIIie U BhICOTA;
OCHOBaHHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, ITuaMeTp; IIoMaas MOBepXHOCTU cepbl. B3anmHoe
pacnosoxkenue chepsl U MIO0CKOCTH; KacaTeabHas IUIOCKOCTh K cepe; ruiomanb chepsl.

N306pakenue Ten BpalieHus Ha MIOCKOCTH. Pa3BEpTka UIMH/pa U KOHYCA.

KoMOunauu Ten BpalleHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHHK, OIHMCAHHBIN
okoJ10 cepsl; cdepa, BMCAHHAS B MHOTOTPAHHUK, WITK TEJIO BPAIllCHHUS.

[Tousatne 06 oO0nEmMe. OcHOBHBIE CcBolcTBa 00BEMOB Ten. Teopema 00 oO0BEME
IPSIMOYTOJILHOTO TMapajiesnenunena U ciaeAcTBusi u3 He€. OObEM HMIMHIpA, KOHYcCA.
O0BEM 1mIapa U WIoIaab ChEephl.

[Tomobubie Tema B mpocTpancTBe. COOTHOIICHHS  MEXIy — IUIONIAJSMHU
MOBEPXHOCTEH, 00bEMaMU MMOJOOHBIX TEII.

Ceuennst mwiMHApa (MapajvieibHO U NEPHEHAMKYJSIPHO OCH), CEUEHHUsS KOHYyca
(mapaienbHOEe OCHOBAHUIO U TIPOXOJISIIECe Yepe3 BEPIIUHY ), CEUSHUS 11apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha miockoctd ¥ B mpocTtpaHcTBe. ClOKEHHE W BBIUUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3znoxeHue BeKkTopa MO TpEM HEKOMIUIAHAPHBIM
BekTopaMm. lIpaBuno mapannenenunena. Pemienuwe 3anay, CBS3aHHBIX C HMPUMEHEHUEM
MpaBWJ JEUCTBUM ¢ BeKTOpaMu. IIpsMoyrosbHas cucrema KOOPAWHAT B IMPOCTPAHCTBE.

Koopaunars!l Bexkropa. [Ipocreimue 3agauu B KOOpAMHATAX. YTOJI MEXKIY BEKTOPaMHU.



CkansipHOE€ TPOU3BEJCHHE BEKTOPOB. DBbluncieHWe yrioB MexAy HOpsIMbIMH U

IJIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN METOJ IIPU PELIEHUU T'€OMETPUUYECKUX 3a4a4.



INNVIAHUPYEMBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIbTATHBI

JIugyHOCTHBIE ~ pE3yNbTaThl  OCBOCHHUS  MPOTPpaMMbl  y4eOHOrO  MpeaMera
«MaremaTukay XapakTepU3yrTCs:

I'paknanckoe BocmuTaHue:

c(OpMHUPOBAHHOCTHIO TPAKAAHCKON MO3MLIMU OOYyYarolerocs Kak aKTUBHOIO M
OTBETCTBEHHOI'O0 YJI€HA POCCUMCKOro OOIECTBA, MPEACTABIEHUEM O MATEMAaTUYECKUX
OCHOBaX (P)yHKIIMOHUPOBAHUS PA3NMYHBIX CTPYKTYp, SBICHUM, MPOIEAYP TPAKIAHCKOTO
oOmrectBa (BBIOOPHI, OMPOCHI U TMpP.), YMEHHUEM B3aMMOJICUCTBOBATh C COIMATIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX QYHKIUSIMHU U HA3HAUCHHUEM.

IlaTpuoTuyeckoe BOCIIUTAHUE:

c(hOpMUPOBAaHHOCTHIO POCCHUHCKONW TPaKTAHCKOM HWIECHTUYHOCTH, YBAXKECHHS K
MPOIUIOMY M HACTOSIIEMY POCCHICKOM MaTe€MaTHKH, LEHHOCTHBIM OTHOIICHUEM K
JOCTHUKEHHUSIM POCCUHCKUX MATEMAaTHKOB M POCCUHCKOM MAaTE€MaTHYE€CKOW IIKOJbI, K
WCIIOJIb30BAHUIO ATUX JOCTIKEHUM B IPYTHX HAyKax, TEXHOJOTHIX, chepax SIKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAaHHEM JYyXOBHBIX LIEHHOCTEH POCCHICKOro Hapoja; cPOpMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHHUS, STUYECKOrO IIOBEACHMS, CBSI3aHHOIO C MPAKTHYECKUM
IPUMEHEHUEM JIOCTMKEHUN HAyKH U JIEATEIbHOCTHIO YUYEHOTO; OCO3HAHUEM JINYHOTO
BKJIaJ]a B IOCTPOCHHUE YCTOMYMBOTO OYAyIIEro.

JcTeTHYecKoe BOCIIMTAHHUE:

ACTETUYECKUM OTHOUIEHWEM K MHpPY, BKIKOYAas OJCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, PEHICHUU, PaCcCYyX ACHUI; BOCIPUUMYHBOCTHIO K
MaTE€MaTHUYECKUM acIlleKTaM Pa3IN4HbIX BUJIOB UCKYCCTBA.

Du3ryecKoe BOCIUTAHUE:

c(OpMUPOBAaHHOCTHIO YMEHHS MPUMEHATh MaTEMaTHYECKHE 3HAHMS B HMHTEpeEcax
3I0pOBOTO M 0Oe3omacHOro 00pasza JKU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBBIO  (3IOPOBOE MHTAaHHE, COATAHCUPOBAHHBIN pEXUM 3aHSATUH U OT/AbIXA,
peryisipHas Gpu3ndeckasi akTUBHOCTD); (PU3MYECKOT0 COBEPIIICHCTBOBAHMSI, IPU 3aHITHIX
CIIOPTUBHO-03J0POBUTEIBHON IESITEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TpPYOYy, OCO3HAHHWEM IIEHHOCTH TPYJIOJIIOOUs; HHTEPEecOM K
pasnu4HbIM chepam mpodeccuoHaANbHON NESTENHHOCTH, CBI3aHHBIM C MATEMAaTUKOU U €€
NPUJIOKEHUSIMA, YMEHHEM COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymieidl mpodeccun u

pCain30BbIBATH COOCTBEHHBIC >KM3HCHHBIC IIaHbI; TOTOBHOCTBIO H CITOCOOHOCTBIO K



MaTeMaTH4ecKoMy OOpa3OBaHUIO U CaMOOOPA30BAHHMIO HA MPOTSIKEHUU BCEH KU3HU;
TOTOBHOCTHIO K aKTUBHOMY YUYaCTHUIO B PEIICHUU MPAKTHUUECKUX 3a7a4 MaTeMaTH4YEeCKON
HaIPaBJICHHOCTHU.

JKo0JIOTHYecKoe BOCIIUTaHue:

c(hOpMUPOBAHHOCTHIO  JKOJIOTMUECKOW  KyJbTYpbl, NOHUMAHHUEM  BIIHSHUS
COIMATbHO-9KOHOMHUYECKHUX MPOIIECCOB Ha COCTOSIHUE MPUPOIHON U COLMAIBHOU CPEJIbl,
OCO3HAaHHWEM TIJ00aIbHOTO XapakTepa OHKOJIOTMYECKHX MpoOjeM; OpHEeHTaluel Ha
MPUMEHEHHE MaTEeMaTHYECKUX 3HAHUN I pEelIeHUs 3ajad B 00JIaCTU OKPYKaroIIeH
Cpenpl, IJIAHUPOBAHUSA TIOCTYNKOB U OIEHKH WX BO3MOXHBIX TMOCJIEACTBUN st
OKpY>Karolleu Cpeabl.

LleHHOCTH HAYYHOT' O MO3HAHMSI:

c(OpPMHUPOBAaHHOCTbIO ~ MHUPOBO33PEHHUS,  COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pPa3BUTHUSI HAyKH W OOIIECTBEHHOM MPAKTHUKH, MOHMMAaHHEM MaTeMaTHYECKON
HayKH Kak c(epbl 4eTOBEUECKON JCATEILHOCTH, 3TAOB €€ Pa3BUTHUS U 3HAYUMOCTH IS
pa3BUTHS [MBUIM3AIMK; OBJIAJCHUEM S3BIKOM MAaTeMaTUKM M MaTeMaTHYECKOH
KyJbTYpOU KaK CPEICTBOM TO3HAHUS MHUPA; TOTOBHOCTBIO OCYIIECTBISATH MPOEKTHYIO U

HCCIICOAOBATCIILCKYIO ACATCIIbHOCTD HHINBHUAYAJIBHO U B I'PYIIIIC.

METANPEAMETHBIE PE3YJIbTATDI

MertanpenMeTHble  pe3yJabTaThl OCBOCHUS IPOTpaMMbl  y4eOHOTO TpeaMera
«MatemaTuka» XapaKTepU3YIOTCS OBJIAJICHUEM YHHBEPCAIBHBIMH HO3HAGAMENbHbIMU
Oeticmeusimu, YHUBEPCATbHIMU KOMMYHUKAMUBHBIMU OelUCMBUsIMU, VHUBEPCATbHbLMU
peyIsmueHbIMU OeUCMBUIMU.

1) Vuueepcanvnvle nosmasamenvuwvle Oelicmeus, obecneuusaom @Qopmuposanue
0a308bIX KOCHUMUBHBIX NPOYECCO8 00YUaArwuxcs (oceoenue Memooos NO3HAHUSA
OKpYJHcaiowe2o Mupa, NpuUMeHeHue J02UYeCKUX, UCCIe008amenbCKux onepayutl, ymMeHui
pabomamu ¢ unghopmayueii).

ba3oBble Jornyeckue 1eicTBus:

®BBLISBIISATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPH3HAKKM MAaTEMAaTHYCCKUX
O00BEKTOB, TOHSATHIA, OTHOIICHHH MEXAYy MOHSTHIMH; (OPMYIUPOBATH OIpPEACTICHUS
MOHATHUH; yCTaHABIMBATh CYIIECTBEHHBIN NPU3HAK KIacCU(PUKAIUUA, OCHOBAHHS st
00001IIeHUS U CpaBHEHUSI, KPUTEPUHU TIPOBOAMMOIO aHAIH3;

® BOCTIPUHUMATH, (DOPMYIHPOBATH U IPEOOPA30BHIBATH CYK/ICHUS: YTBEPAUTEIHHBIC

H OTPHULATCIbHBIC, CAMHUYHBIC, YaCTHBIC U O6I_LII/IC; YCJIOBHBEIC,



®BLISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W IPOTUBOPEUYUs B
(dakrax, JaHHBIX, HAOMIOACHUSIX U YTBEPXKIEHUAX; Ipe/iaraTh KPUTEPUU AJIs1 BHISIBIICHUS
3aKOHOMEPHOCTEU U POTUBOPEUUH;

e/leflaTh BBIBOJABI C HCIIOJIb30BAHHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX U
MHIYKTHUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

®IPOBOJUTH CAMOCTOSITENIbHO JI0Ka3aTelIbCTBA MAaTEMaTUYECKUX YTBEPIKICHUU
(npsiMble M OT NPOTUBHOIO), BBICTpAaUBATh apryMEHTAlLUIO, NMPUBOAMTH INPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJIBI;

®BLIOMpaTh CIOCOO pelieHusl yueOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB
penieHusi, BbIOMpaTh HamOojee MOAXOMAUIUMN € YYETOM CaMOCTOSITENIbHO BbIAEIEHHBIX
KPUTEPUEB).

Ba3oBble ncciienoBarenbckue 1eCTBHA:

®JICTIOJIB30BAaTh BONPOCHI KAaK MCCIEIOBATENbCKUM HMHCTPYMEHT [O3HAHUS;
(dbopMynHpoBaTh BOIPOCH], (UKCHUPYIOIIME MNPOTHBOpEYHE, MpoOIeMy, yCTaHABIMBATh
MCKOMOE U JJaHHOE, (POPMHUPOBATH FMIOTE3Y, ApIYMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

®IPOBOJIUTH CaMOCTOSITEIBHO CIUVIAHWPOBAHHBIA SKCIIEPUMEHT, MCCIEIOBAHUE T10
YCTAHOBJIGHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, SBJIEHMs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00BEKTaMM, SBJICHUSIMHU, IPOLECCAMU;

®CaMOCTOSTEJIBHO  (DOPMYJIMPOBaTh OOOOLIEHUS W BBIBOJABI IO pe3ysibTaTraM
NpOBEAEHHOr0 HAOIIOAEHUS, WCCIEIOBAHUSA, OLEHMBATh JIOCTOBEPHOCTh IIOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U 00OOIIEHNUH;

®[IPOTHO3MPOBAaTh BO3MOXKHOE pa3BUTHE TIpolecca, a TaKkKe BbIIBUraTh
HPENOI0KEHNS O €r0 Pa3BUTUH B HOBBIX YCIOBUSX.

PabGora ¢ undopmanmueii:

®BBIABIATh JAeDUUUTHl MHPOPMALUK, JAaHHBIX, HEOOXOAMMBIX I OTBETAa Ha
BOIPOC U JUISl PEeLLICHUS 3a/1a4H;

®BBIOMpaTh HH(GOPMAIMIO U3 HMCTOYHUKOB PA3IMYHBIX THUIOB, aHAJIU3UPOBATH,
CHUCTEMaTU3UPOBaTh M HHTEPIPETUPOBATH HMH(OPMAIUIO PA3IMYHBIX BUAOB U (HopM
MIPEICTABIICHUS;

® CTPYKTYpUpPOBaTh HHGPOpPMAIMIO, NPEACTAaBIATh €€ B pas3IuuHBIX (opmax,
WJUTIOCTPUPOBATH TPaPUIECKH;

® OLICHUBATh HAAEKHOCTh MH(OPMAIMH 110 CAMOCTOSTEIBHO CPOPMYITMPOBAHHBIM
KpUTEPUSIM.

2) Yuueepcanvnoie KOMMYHUKQMUGHbLE oeticmeus, obecneuusarom

cqbopmupoeaimocmb COYUAIbHbIX HABbLIKOB 06yuaf0u;uxc;1.



Oouienne:

®BOCTIpUHUMATE U (POPMYITUPOBATH CYXICHUS B COOTBETCTBUU C YCIOBUSMH U
IEISIMU OOIIEHUS;, SICHO, TOYHO, TPAMOTHO BBIPQXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 XOAY pEIICHHS 3aJadyd, KOMMEHTHPOBATh
MIOJTyYCHHBIN pe3yIIbTaT;

®B XOJi¢ OOCYXJCHHUS 3alaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMHI,
mpoOJeMBbl, pelraeMoi 3aJa4yl, BBICKa3bIBaTh HJIEH, HAICIICHHBIC HA TIOMCK PEIICHUS;
COIMIOCTABIISITh CBOM CYXACHUS C CYXICHUSMH JAPYTUX YYacCTHUKOB JTHAJIOTA,
oOHapyXUBaTh PA3JIMYUE U CXOACTBO MO3ULIMH; B KOPpPEKTHOU (hopme (HopMylIHpoBaTh
pa3HOTIIacusi, CBOU BO3PAKECHHS,;

®TIPE/ICTABIATh PE3yJAbTaThl PEIICHUS 3aJa4y¥, SKCIIEPUMEHTA, HWCCIEIOBAHNU,
MPOEKTa; CaMOCTOSTENLHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4YETOM 3amgad
MIPE3CHTAIlMU ¥ OCOOCHHOCTEH ayIUTOPHUH.

CorpyaHnyecrno:

®TIOHMMAaTh W WCIIOJIb30BaTh IPEUMYIIESCTBA KOMAHJIHOW W WHJIWBHIyaIbHON
paboThl MpH pemIeHUH y4YeOHBIX 3a/ad; MPUHUMATH IIeITb COBMECTHOH NEsTEIHHOCTH,
IUIAHUPOBATh OpPraHM3aIMI0 COBMECTHOW paboThl, pacmpeAensiTb BHIBI padoT,
JIOTOBapUBaThCs, OOCYX JaTh IpollecC U pe3ysibTar paboThl; 00001IaTh MHEHUs
HECKOJIBKUX JIIOJIEH;

ey4yacTBOBaTh B TPYNIOBBIX (opMax paboTsl (00CYyXkIeHUs, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbD) U UHBIE); BBITIOIHATH CBOIO YacTh paOOTHI U KOOPAUHUPOBATH CBOU
NEUCTBUS C APYTMMHU YIEHAMU KOMaHJbl; OIICHUBATh Ka4eCTBO CBOETO BKIJIaJia B OOLIUiA
OPOAYKT 10 KPUTEPUIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aHUMOJICHCTBUSI.

3) Vuueepcanvuvie pecynsamueHnvle Oelicmeus, 00eCnedusam @opmuposamie
CMbICII08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.

Camoopranmsanus:

®COCTaBIISITh IUIAH, aNTOPUTM pPEIICHHs 3aJadyd, BbIOMpaTh CIIOCOO pEIIeHUs C
y4€TOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBAaTh WU
KOPPEKTHPOBATh BAPUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(POpMAIIUH.

CaMOKOHTPOJIb:

®RBJIQJICTh HABBIKAMHU ITO3HABATEIILHON pe(pICKCUU KAaK OCO3HAHUS COBEPIIAEMBIX
NEUCTBUN W MBICIUTENBHBIX TIPOIECCOB, HMX pe3yjibTaToOB; BIAJNETh crocobaMu
CaMOTIPOBEPKH, CAMOKOHTPOJISL TMpollecca U pe3ylibTara pPElIeHus MaTeMaTHYecKOn

3a/1a4H;



®IPEABUACTh TPYAHOCTH, KOTOpPBIE MOI'YT BO3HHUKHYTH IIPM PELICHUU 3a1a4H,
BHOCUTh KOPPEKTHBBI B JIE€ATEIbHOCTb Ha OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX,
HalJIEHHBIX OLUIMOOK, BBISIBIIEHHBIX TPYJHOCTEH;

®OLICHUBATh COOTBETCTBUE pPE3yJibTaTa LEIH M YCIOBUSAM, OOBSACHATH MPUUMHBI
JOCTUKEHUS WU HEJOCTUKEHUS PE3YJIbTATOB JIEATEIbHOCTH, HAXOUTh OIHUOKY, JaBaTh

OLIEHKY NTPUOOPETEHHOMY OIIBITY.

IHPEJMETHBIE PE3YJIbTATHBI

10 KJIACC

OnepupoBaTh MOHATHIMH: TOYKA, IPSIMasi, IJIOCKOCTb.

[IpuMeHSATL aKCHOMBI CTEPEOMETPUHM U CICJACTBUS W3 HUX TMPU PEHICHUU
TCOMETPUYCCKHX 3a/1a4.

OnepupoBaTh MOHATHSIMH: TAPAJUICTLHOCTh W TMEPHEHAUKYJISAPHOCTh TPSIMBIX WU
TUIOCKOCTEM.

KnaccudunupoBaTh B3aMMHOE  pACIOIOKCHHE TMPAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMH: JIBYTPaHHBIM YyroJI, TpaHW JBYTPAHHOTO yria, pedpo
JBYTPAHHOTO YTIJIa; JTUHEWHBIA yroji JBYTPaHHOTO YIja; TpaaycHas Mepa JIBYTPaHHOTO
yTia.

OnepupoBaTh  TOHATHUSMH: MHOTOTPAaHHUK, BBINYKJIBIH W HEBBITYKJIbII
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTpaHHHKA, TPAaBHJIbHBIA MHOTOTPaHHUK.

Pacno3sHaBath ~ OCHOBHBIE BHIBI MHOTOTPAaHHUKOB  (TUpaMuaa; TMpHU3Ma,
PSAMOYTOJIBHBIN MMapajuiesienunea, Ky0).

KnaccuduiupoBatb MHOTOTpaHHUKH, BBIOMpas OCHOBAaHMS IS KilacCHUpUKAIIUN
(BBIMIYKJIbIC W HEBBIMYKJIbIE MHOTOTPAHHUKH; MPABWIbHBIC MHOTOTPAHHUKH; TMPSMBIE U
HAaKJIOHHBIE TIPU3MBI, TIapaJIJICICTTUIIC B ).

OrnepupoBaTh MOHATHUSAMH: CEKYIas MIOCKOCTh, CEYCHUE MHOTOIPAHHUKOB.

OOBACHATH MPUHITUIIBI IIOCTPOCHUS CEUEHUM, UCTIONIB3YST METO/ CJICIOB.

CtpouTh ceueHHs MHOTOTPAHHHUKOB METOJOM CJIEJIOB, BBHITIOJHATH (BBHIHOCHBIC)
TJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYP: BU CBEPXY, COOKY, CHHU3Y.

Pemate 3amaum Ha HaXOXJACHHUE TEOMETPHUECKHUX BEIWYMH 10 OoOpaslaM HId
anropuTMaM, MPUMEHSS U3BECTHBIC aHAIMTUYECKUE METObI TIPH PEIICHUH CTaHIApTHBIX
MaTeMaTHYECKUX 3a/1ad Ha BBIYUCIICHUE PACCTOSHUN MEXTY JBYMsI TOYKaAMH, OT TOYKH

a0 HpﬂMOﬁ, OT TOYKH 10 INNIOCKOCTU, MCIKAY CKPCINNBAOIINUMHUCA IPAMBIMU.



PemaTte 3amaun Ha HaXOXKIEHHWE T'€OMETPUYECKMX BEJIIMYMH MO oOpasuaM WiIH
IrOpuTMaM, MPUMEHSS U3BECTHBIE AHATTUTUYECKUE METO/Ibl IPU PEIIEHUH CTaHAAPTHBIX
MaTEeMaTUYECKUX 337a4 Ha BBIYMCIICHHUE YIJIOB MEXKAY CKPEIIMBAIOLIUMUCS MPSIMBIMH,
MEX/1y IPSIMOHN U INIOCKOCTBIO, MEXAY TUIOCKOCTSAMH, ABYTPAHHBIX YIJIOB.

Boruncnare o0bEMBI M IMJIOMIAAM IOBEPXHOCTEH MHOTIOIPAaHHUKOB (TpuU3Ma,
nUupamMuaa) ¢ NPUMEHEHHEM (OpPMYJI; BBIUUCIATH COOTHOUIEHUS MEXKIY IUIOIMIAIIMU
MOBEPXHOCTEN, 00bEMaMU MMOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMH: CUMMETPHUSI B IIPOCTPAHCTBE; LIEHTP, OCh M IIOCKOCTb
CUMMETPUHU; LIEHTP, OCh U TUNIOCKOCTh CUMMETPUU (UTYPBIL.

W3Bnekatb, npeoOpa3oBbIBaTh W UHTEPIPETUPOBATH  MHPOPMALUIO O
MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, MPEeACTAaBICHHYI0 Ha uepTexax u
pPHUCYHKaXx.

[IpumeHsaTs reoMeTpuueckue (QakThl IS PELIeHUS CTEPeOMETPUYECKHX 3ajad,
MIPEIOoIaralouIuX HECKOJIKO IIaroB PEIICHMs], €CJIM YCIOBHUS MPUMEHEHHUS 3aJlaHbl B
SBHOU (opme.

[IpumensTy  mpocTeilline  OpOrpaMMHBIE  CpeACTBA U DJIEKTPOHHO-
KOMMYHHUKAI[MOHHbIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a]1ay.

[IpuBoauTh IpHUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U KU3HHU,
pacro3HaBaTh NPOSIBJICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATP MNONy4YEeHHbIE 3HAHUS Ha [PAKTUKE: AaHAJIU3UPOBATh pealbHbIE
CUTyallud M TPUMEHATbh MW3Y4YECHHblE IOHATHS B IIpOLlECCE IOUCKA PEIIEeHUs
MaTeMaTH4ecKu COPMYIMPOBAHHOM MPOOIEMBI, MOJICIMPOBATh pealbHbIE CUTYAllUU Ha
A3bIKE T'€OMETPUHM, HCCIEN0BaTh IOCTPOEHHBIE MOJEIUM C  HUCIOJIb30BAHUEM
reOMETPUYECKUX MOHATHH U TeopeM, anmnapaTa ajireOpsl; pelarh NpakTHYecKue 3a1a4H,

CBA3aHHBIC C HAXOXKIACHHUCM I'COMCTPHUICCKUX BCIINYHH.

11 KJIACC

OnepupoBaTh  MOHATUSMU:  IJIMHAPUYECKAss  TOBEPXHOCThb, OOpa3yroliue
HWIMHAPUYECKONW TOBEPXHOCTH; UWJIMHAP; KOHUYECKas MOBEPXHOCTb, OOpa3yrolue
KOHUYECKOW MOBEPXHOCTH, KOHYC; chepruyeckasi MOBEPXHOCTb.

PacnioznaBarts Tena BpamieHus (IMIIMHIP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI TOTYUYEHUS TEJ BPAICHUSI.

KrnaccudunupoBaTs B3auMHOE pacroiioxkeHne chepsl U MI0CKOCTH.

OnepupoBaTh TOHATHAMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BBICOTA
CErMEHTAa; MAapOBOM CJIOW, OCHOBAHUE MIAPOBOTO CJIOS, BHICOTA IMIAPOBOTO CJIOS; MAPOBOM

CEKTOD.



Beruucasate 00bEMBI M TUIOHIAAM TTOBEPXHOCTEH TeJ BpallleHHs,, TEOMETPUUECKUX
T€J C IpUMEHEHUEeM (GopMyII.

OniepupoBaTh TMOHSATUSMH: MHOTOTPAHHUK, BIIMCAHHBIA B cepy U ONHCAHHBIM
okoJi0 cepsl; chepa, BMCaHHAS B MHOTOTPAHHUK WJIM TEJIO BpaIICHUSI.

Bpruucasate COOTHOLICHHMS MEXAy IUIOMIAAAMH TIOBEPXHOCTEH U 00bEMaMu
MOJOOHBIX TEI.

N3oOpaxaTte nzyyaemble GUTYPBI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEHKHBIX
WHCTPYMEHTOB.

BrinoaHsATe (BBIHOCHBIE) TIJIOCKHME YEPTEkKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTh CEUCHHUSI TEJI BPAILICHUS.

W3Bnekarb, WHTEPHOPETUPOBATH W  MpPeoOpa3oBbIBaTh  MHPOPMAIHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (Urypax, TMPEICTABICHHYID Ha 4YepTexkax Hu
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BrInoaHATE ACUCTBUS CIOXKEHUS BEKTOPOB, BBIUMTAHUSI BEKTOPOB M YMHOXKCHUS
BEKTOpA HA YUCIIO, OOBSICHATH, KAKUMH CBOMCTBAMH OHU 00JIaal0T.

[IpumeHsTH TpaBUIIO apaJUIeNenuIea.

OnepupoBaTh MOHATHSAMHU: JEKApPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YroJ MEXIy BEKTOpaMmu,
CKaJISIpHOE IIPOU3BEICHNE BEKTOPOB, KOJJTMHEAPHBIE U KOMILJIaHAPHBIE BEKTOPHI.

HaxomuTe cymMMy BEKTOPOB M MPOM3BEJIEHHE BEKTOpAa HAa YHCIO, YroJl MEXIY
BEKTOpaMH, CKaISIPHOE MPOU3BEIEHNE, PACKIAILIBATh BEKTOP MO JBYM HEKOJJTMHEAPHBIM
BEKTOpaM.

3a/aBatTh MJIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM cHUCTEME KOOPIUHAT.

[IpumenHsTs reoMeTpuueckre (akThl ISl PEIICHUS CTEPEeOMETPUYECKHX 3ajad,
MIPEIOIaraloNIuX HECKOJIBKO IIIaroB PEIICHMs], €CJIM YCIOBHS MPUMEHEHHS 3a/1aHbl B
SIBHOH (hopme.

Pemate mpocteiiine TreoMeTpuuecKHe 3aJayd  Ha TMPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemats 3amaun Ha J0Ka3aTeNbCTBO MAaTEMAaTUYECKUX OTHOIICHUN U HAXOXJICHUE
TeOMETPUYECKHUX BEIMYMH 10 00pa3iiaM WK alrOpUTMaM, IIPUMEHSST U3BECTHBIE METO/IbI
MIPU PEIICHUH CTaHAAPTHBIX MaTEMaTUUECKUX 3a/1a4.

[Ipumensars MPOCTEUIIINE IIpOrpaMMHBIE cpelcTBa 51 BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay.

[IpuBOaUTH MpUMEpPbl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U KU3HU,

pacro3HaBaThb MPOABJIICHHUC 3aKOHOB T'COMCTPHUUN B HCKYCCTBC.



[IpuMeHAT, TOJIydeHHBIE 3HAHHWA HAa IPAKTUKE: AHAIU3UPOBATh pPEaJbHBIC
CUTyallud W IPUMEHATh W3Y4YEHHBIE IIOHATHS B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTU4eCK! c(PpOpMYIUPOBAHHON MPOOIEMBI, MOIETUPOBATh PEAJIbHBIE CUTYAllMH Ha
A3bIKE TEOMETPUHM, MCCIENOBATH IIOCTPOCHHBIE MOJEIH C  HCIOJb30BAaHUEM
reOMETPUYECKUX MOHATUHA U TEOpeM, amnmnapara anreOpbl; pelaTh NpakKTHUECKUEe 3aJauH,

CBA3AHHBIC C HAXOXIACHUECM I'COMCTPUICCKUX BCINYNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 v 10 1
FAIEL MEACAY TIPAMBIMEH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 Et?[i?/?;f;(;ggﬁc 209637
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KUIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
bubmmoreka [IOK
T 12
©J1a BpaieHus https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
006 5 1
BEMBLTET https://m.edsoo.ru/1c209e37
BekTopsl ¥ KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [TOK
p pA poctp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUcTeEMaTH3alus 3HaHUH https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero H3ydeHusi | o0pa3oBaTebHbIE
padoTsbI padoThI
pecypcsl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTpaHcTBo. [IpaBuna
1 N300paKEHNA HAa PUCYHKAX: 1 bubmmorexa [OK
p pHCYH o https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuieTbHbIX MPSMBIX (OTPE3KOB),
CEpEeMHBI OTPEe3Ka
[TonsTusa: nepecekaronecs
2 IUIOCKOCTH, TIEPECEKAIOIINECS IPAMast 1 bubmorexa HOK
> 1P . P https://m.edso0.ru/2d8a9c99
M IIOCKOCTD
[TonsaTHs: IEpeceKaronuecs
3 IUIOCKOCTH, IIEPECEKAONINECS IPIMas 1 Eubmrorexa HOK
> TICP p https://m.edsoo.ru/db685e73
U INIOCKOCTD
3HaAKOMCTBO C MHOTOT'PaHHUKAMHU,

4 n300pakeHUE MHOTOTPaHHHUKOB Ha 1 bu6mmoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
yepTekax
HavanbsHbie cBenenus o kyoe u

5 OUpaMUe, UX Pa3BEPTKH U MOJEITH 1 bubmmorexa [IOK

P XD p ' https://m.edso0.ru/b30dff38
CeueHnsi MHOTOTPAaHHHUKOB
bu6mmoreka [JOK
6 HauansHble cBeneHUs 0 Ky0e 1 1
a Y https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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IIApaMHU/JIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPAaHHUKOB

TTonsaTue 00 aKCHOMATUYECKOM

7 MOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI bubnmorexa LHOK
) https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUHU U CIIEACTBUS U3 HUX
ITousTHe 00 aKCHOMATHYECKOM
8 MOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI bubnmorexa LOK
’ https://m.edso0.ru/239c8ch4
CTEPEOMETPUH U CIEACTBUS U3 HUX
TTouarre 00 akCHOMaTHYECKOM
9 MTOCTPOCHUU CTEPEOMETPHUN: AaKCHOMBI bubnmorexa LHOK
) https://m.edsoo.ru/65c6b106
CTEPEOMETPUH U CIICACTBUS U3 HUX
TTouarre 00 akCHOMaTHYECKOM
10 IIOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI bubmmorexa [OK
P p PHH: https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHOe pacniosiokeHHE IpsSIMBIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [IOK
MapaJiyIeIbHbIEC U CKPEIIUBAIOIIECS https://m.edso0.ru/1a2520f6
MpsSIMBbIC
[TapannensHOCTh TPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
12 napajuielIbHbIE IPSIMBIE B bubmnorexa [IOK
P p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaJUICIIBHOCTD TPEX
MIPSMBIX
[TapamiensHOCTh IPSAMBIX U
13 IJIOCKOCTEN B IPOCTPAHCTBE:! bubnuoreka [IOK
[TapamiensHOCTE IPSMOM U https://m.edsoo.ru/ee1d19b9
IIOCKOCTH
bubnunoreka IIOK
14 VYTl ¢ COHaNpaBICHHBIMU i

https://m.edso0.ru/9f4071b9
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CTOpPOHAMH

15 VYros Mexy npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnnorexa [JOK
MapaJyieabHbIE TNIOCKOCTH https://m.edso0.ru/2e18f255
18 CpoiicTBa napajuIeNbHbIX MIIOCKOCTEN brbmmorexa [OK
P https://m.edso0.ru/e504d656
[Ipocreiinre npocTpaHCTBEHHbIE
19 (Gurypsl Ha MIOCKOCTHU: TETPAI] bubamorera LOK
P - TETPadIp, https://m.edsoo0.ru/4a28dc02
KyO, mapaJuienenumnesa
. bubmuorexa [JOK
20 II
peTpoeHie ceneHi https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoetiite ceuerit https://m.edsoo.ru/ec26fe5d
KonTtponsHas padoTa o tTeme
"IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [JOK
22
npocrtpanctse. [lapannenbHoOCTh https://m.edso0.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieHIUKyNIAPHOCTD MPSMOM U
23 HH(I))CKO(:‘[;“I/I'}II'IG pneH UK JP;H HBIC Bu6mmorexa LIOK
- HCPHCIAMIIAP https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 IIpsimbie mapanenbHbIe U bubnnoreka [JOK
MEePIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edsoo.ru/0ac11c95
o5 [Ipsimble mapasienbHble U bubnuoreka [IOK
MEePIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHuKyIIpHOCTH bubnuoreka [IOK



https://m.edsoo.ru/fe733862
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IPSIMOM U TUIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHuKyIspHOCTH bubmuorexa [IOK
PSIMOM U TUIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnnorexa [JOK
MEePIEHANKYISIPHOMN IIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INTIOCKOCTH https://m.edso0.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE:

31 paccTOSIHAE OT TOYKH JI0 IJIOCKOCTH, l:g?;;f;i?ﬁg 3c477d3
paccTOsIHAE OT MPSAMOU JI0 TUIOCKOCTH RS-, '
[eprieHAUKYISAp ¥ HAKIIOHHBIE:

bub. OK

32 paccTosiHME OT TOYKH JI0 IJIOCKOCTH, htI;Isz'I/I;I;T:;(sigru I66fefadd
PacCTOSHHUE OT MPSAMOH [0 TIOCKOCTH T '
[leprienAnKyIsAp ¥ HAKIOHHBIE!

bub. OK

33 paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH, htI;Isz'I/P/I;T:cIiigru /a5h7b8e3
PAcCTOSIHUE OT MPSIMOM [0 IIJIOCKOCTH T '
[leprienAuKysAp U HAKIOHHbIE!

34 paccTosiHMe OT TOYKH JI0 IJIIOCKOCTH, Et??ﬁr%fciigﬁllzbee 22be
PacCTOSHKUE OT MPAMOI 0 IIOCKOCTH a— '

35 VYTIiael B IPOCTPAHCTBE: YIOJI MEXIY bubnnoreka [JOK
MPSAMOU U TIJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yroJi, TMHEHHBIN yromi bubnuoreka [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN YroJ, JUHEHHBIN YroJ bubnuoreka [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/c7c777ed

38 [lepneHIMKYIAPHOCTD MJIOCKOCTEH: bubnuoreka [IOK
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https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
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MPU3HAK NEPHECHIUKYIAPHOCTHA ABYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[lepneHUKYISIPHOCTD INIOCKOCTEN:

bub6mmoreka [{OK

39 HpHsHar HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[lepneHUKYISIPHOCTD INIOCKOCTEN:
40 MIPU3HAK MEPIEHANKYIIPHOCTH ABYX bubmorexa HOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEHN
41 Teopema o TpEX nepneHANKYIApax brbmmorexa [OK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nmepneHAUKYIIpax bubamorexa [JOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEx mepreHIUKYISIpax bubmorexa [OK
https://m.edso0.ru/9f246736
KonTtponpHas padoTa o remam
m "TlepneHAUKYIIPHOCTD MPSAMBIX U bubnuoreka [IOK
mrockocter" u "YTrael Mexay https://m.edsoo0.ru/5b971ef3
MPSMBIMU U IJIOCKOCTSIMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTHl MHOTOTpPaHHUKA,
45 BBIITYKJIBIC U HEBBIITYKJIbIC bubmorexa HOK
N https://m.edsoo.ru/2d24e873
MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: N-yroybHas npu3Ma; TpaHu U
46 OCHOBAHUS IPU3MBI; TIpsIMast 1 bubnuoreka [JOK
HaKJIOHHAas MPU3Mbl; O0KOBast U https://m.edsoo.ru/b4ad63ad
TMOJIHASI TIOBEPXHOCTH MTPU3MBI
47 [Tapannenenunen, mpsIMOYTOJIbHBIN bubnuoreka [IOK

napaJiieJICIrIiea U €ro CBOMCTBA

https://m.edsoo.ru/8a7be683
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48

[Mupamua: N-yrojipHas nupamMuia,
I'paHH ¥ OCHOBAHUE MTUPAMHU/IbI;
O0KOBas ¥ MOJHAsI TOBEPXHOCTh
MUPAMHU/IbI; IPABUIIbHAS M YCCUEHHAS
nupamuIa

bub6mmoreka [{OK
https://m.edsoo.ru/fblcd0a5

49

[IpaBuIBHBIE MHOTOTPAHHUKU:
MOHATHE TIPABUIILHOTO
MHOTOTpaHHUKA; MPABHIIbHAS IPH3Ma
Y TIpaBWIIbHAS TIHPAMHUJIA; PABUIIbHAS
TpEyroJibHas MUPaMUIA U
MIpaBUWJIbHBIN TETpadIp; KyO

bubmmoreka [{OK
https://m.edso0.ru/074c8865

50

[IpencraBnenue o MpaBUIbHBIX
MHOl"Ol"paHHI/IKaXZ OKTaSJIp,
JOJICKadIp M UKOCAdIP.

bu6moreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CummMeTpus B MPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIILHO TOUKH,
MPAMOM, TIIOCKOCTU. DJIEMEHTHI
CUMMETpPUHU B TUPAMUJIAX,
napajuieNienuneax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

bu6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue semMeHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHasu,

YTJIbI

bubmuoreka [JOK
https://m.edsoo.ru/6cdbecef

53

[Tnomans OOKOBOM MOBEPXHOCTU U
MOJIHOW MTOBEPXHOCTHU MPAMOM
MIPU3MBI, IJIOLIa/lb OCHOBAaHUH,
TeopemMa 0 O0KOBOM MOBEPXHOCTH
IPSAMOM IIPU3MBI

bu6mmoreka [JOK
https://m.edso0.ru/37d84157

54

[Tnomans OOKOBOM MOBEPXHOCTH U

bu6mmoreka [JOK



https://m.edsoo.ru/fb1cd0a5
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IIOBEPXHOCTH ITPABUIIBHON

MUPaMHIBI, TEOPEMa O IJIOIIAIN
OOKOBOI IOBEPXHOCTH YCEUEHHOM

https://m.edsoo.ru/5603e30b

T PAMHIBI
55 KoHnTpomnsHas pabora 1o Teme bubmmoreka [JOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
56 Mowsrne 00 00neme https://m.edso0.ru/7ad0020b
. bubnuorexa [JOK
> OOBEM nHpamup! https://m.edso00.ru/235171b3
N bubmuorexa [JOK
58 OObEM mupamu el https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 OObEM mupamu el https://m.edso0.ru/79¢10312
N bu6mmoreka [IOK
60 OObEM mupamu el https://m.edsoo.ru/2faadc3f
N bu6mmoreka [IOK
61 OObEm npH3MEI https://m.edso0.ru/79853608
N bu6mmoreka [IOK
62 06
DEM TIPH3ME! https://m.edso0.ru/1e053890
N bu6mmoreka [IOK
63 OObEM mpu3MEL https://m.edsoo0.ru/482d3f51
64 KonTtponbHas padoTa o tTeme bubnunoreka [JOK
"O6bEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, o6o0IIeHNE
65 CHUCTEeMaTH3alys 3HaHHM. bubmuoreka [JOK

[Toctpoenue ceueHuit B
MHOTOTpaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 06o0IIEeHNE
cucTeMaTu3anys 3HaHuH.

66 Beruncnenue paccTosHUM: MEXIY 1 bubnuorexa [JOK
JBYMS TOYKaMH, OT TOYKH J0 MPsMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKIY
CKPELIMBAOIIUMUCS MPSIMBIMH
bubmmoreka [{OK
67 Hrorosas koHTpoJbHAs paboTa 1 httos://m.edsoo.ru/b3146bc0
[ToBTOpEHue, 060061EeHNE
CHUCTEeMaTU3alrs 3HaHH.
Beruncnenue yrioB: Mex
68 CerIHI/IBaIOHJ;ZIrMI/ICSI prII\J/IIIiMI/I, 1 bubmorexa LOK
N https://m.eds00.ru/56765e8b
MEeXAY NPSIMOH U MIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KUIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
1 IUaMeT); IIOalb HOBEPXHOCTH 1 bubnmorexa LOK
P> P https://m.edso0.ru/0341bc2b
cepbl
Bsaumnoe pacnonoxenue chepsl u
bu6moreka [IOK
2 IJIOCKOCTH; KacaTeabHas MIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepol

3 N3o006paxkenue chepsl, mapa Ha 1 bubnuoreka [IOK
mwiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pa3yromue MHIHHIPUICCKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnuoreka [JOK
IIoIaas OOKOBOM U ITOJIHON https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o00paxkenue nunuHapa Ha
IIOCKOCTH. Pa3BépTka nunuaapa.

6 Ceuenus muIMHJIPA (TIOCKOCTHIO 1 bubmorexa [IOK

N P ’ https://m.edso0.ru/016e25eb
napayienbHON UITN
MEePIEeHIUKYISIPHOUN OCH IUIUHAPA)
bubnunoreka [JOK
7 KoHnueckas noBEpXHOCTSD, 1 1

https://m.edsoo.ru/c94ba09b
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o0Opa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpPILKHA
KOHMYECKOW IMOBEPXHOCTH

Konyc: ocHOoBaHue u BepvHa,

8 oOpa3yroinas U 0Ch; IJIOMAIb brbamorexa LOK
. . https://m.edso0.ru/897dd3b2
OOKOBOII U TIOJIHOW MOBEPXHOCTH
VYceu€Hnsiit KoHyC: 00pa3 ue u
9 BBICOTA; OCHOB&IZI/I?[ u gOKZI:;: bubmorexa HOK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
MapajuieJIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIINHY)

1 KomOunarmus Ten BpamieHus u bubnuoreka [IOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpaHHuK, ONMUCAHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B bubnuoreka [JOK
MHOTOTI'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpallleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBAa 0OBEMOB TeII https://m.edso0.ru/26a03fb7

N bubmuoreka [JOK
14 O6bem unmHApa, KoHycCa https://m.edso0.ru/5513d87b
N bubmuoreka [JOK
15 O0bem wapa u owas cheps https://m.edsoo.ru/d189bde2
16 ITooOHBIE TENa B MPOCTPAHCTBE. Bubmmorexa LIOK

https://m.edso0.ru/810cfleb
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COOTHOIICHUS MEXTy IIOIIAIMU
MOBEPXHOCTEH, 00BEMAMHU
MOJA0OHBIX TEJ

17 KonTposnsHast paboTa mo Temam bubnuorexa [JOK
"Tena Bpamenus" u "O0beMbI Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha miockocTu U B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHue ¥ BRIUUTAaHUE BEKTOPOB bubmorexa HOK
p https://m.edso0.ru/23f4f089
bu6moreka [IOK
20 h%
MHOZCIHE BEKTOPH Ha HHCH0 https://m.edsoo.ru/dee379eb
Pasznoxxenne BexTopa 1o Tpém
21 HEKOMIUTAaHAPHBIM BEKTOpaM bubmorexa OK
P pamt https://m.edsoo.ru/a28fd74e
[IpaBuino napamwienenunena
Pemenne 3amad, CBI3aHHBIX C
22 MPUMEHEHHEM TPaBIII JeHCTBUIA ¢ Bubnmorexa [JOK
P P A https://m.edsoo0.ru/5a827900
BEKTOpaMu
KoopanHaTHO-BEKTOPHBIN METO
23 1} I/IpiI_HGHI/II/I FCOMG”]I;“) WYECKUX " bubmmorexa [TOK
pHp P https://m.edsoo.ru/d3alfe30
3a/a4
[IpsmoyronpHas cucrema
24 KOOpPJUHAT B POCTPAHCTBE. bubnnoreka [JOK
Koopnunatsel Bekropa. [Ipocreiiue https://m.edso0.ru/48db7058
3a/lauM B KOOPJAWHATAX
o5 VYron Mex 1y BEKTOpaMH. bubnuoreka [JOK
CkansipHO€ MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruncnenue yrioB Mexy bubnuoreka [IOK

MPpsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e
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KonTtposnsHas paboTa o teme

27 "BeKTOophl U KOOpAUHATHI B 1 bubmiorexa LIOK
. https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEHUe, 0600IICHNE U
cucremaTusaius 3Hanui. OCHOBHBIC bub6mmoreka [{OK
28 1
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPU T
[ToBTOpEeHue, 0600IICHNE U
29 cucteMaruzanus 3HaHui. OCHOBHBIE 1 bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEeHUE, 0600IIEHNE 1
30 cUCTeMaTH3aIs 3HaHUH. 3a1aun 1 bubmuorexa [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHue, 0600IICHNE 1
31 cHCTeMaTH3alus 3HaHui. 3a7aun 1 bubmuorexa [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpEeHUE, 0600IICHNE 1
32 cucteMaTusaums 3HaHui. OCHOBHBIE 1 bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubnuoreka [JOK
33 Hrorosas konTpostbHas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHue, 06001IeHNE U 1 bu6mmoreka [JOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLUHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YUEHUKA

* MaTemartuka: anreOpa U Hauajga MaTeMaTHYECKOT0 aHAIN3a, reoMeTpusi. Anredpa
M Hayajla MaTemMaTtudeckoro anaimms3a, 10-11 xmmaccel/ Amumon II.A., Komsrua H0.M.,
TkaueBa M.B. u ap., Akuronepnoe o6iectBo «M3narensctBo «IIpocsemienne»

* Maremaruka: anrebpa W Hauyajga MaTEMaTUYECKOTO aHalin3a, TE€OMETPHS.
I'eometpus, 10-11 xmaccel/ Atanacsu JI.C., byrty3zoB B.®., Kagomues C.b. u nap.,

Axunonepsoe obectBo «M3narensctBo «IIpocBenienue»

METOIUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HNU®POBBIE OBPA3OBATEJIBHBIE PECYPCBbI U PECYPCbI CETH
UHTEPHET
OI'C "Mosg mkona"

Poccuiickas a5ieKTpoHHas MIKOJIAa
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