MunuctepcTBo npocsemnienus: Poccuiickoit denepanu
JlenaptameHT 00pa30BaHus M HAYKH XaHTbI-MaHCHIICKOro aBTOHOMHOTO OKpyTra-tOrpsl

Henaprament oOpa3oBanust Anmunuctpanuu r. Cypryra

MBOY COIL Ne32
PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
3aceaHNe METOIUYECKOTO
3aceJjaHle METOINYECKOTO COBETa [Ipuka3 Ne m-32 -13-893/4 or
00BeIMHEHUSI
y4YuTEeNIe MaTeMaTUKH, IIpoTokoa Ne 01 30.08.2024 rox
MH(OPMATHKH oT 29.08.2024 ron [Ipunoxenue Nel.5
[Ipotokon Ne 01
ot 28.08.2024 rox

PaGouas mporpamma
YyebHOro npeamera

«I"eomeTpusi»(6a30BbIi yPOBEHB)

s 10-11 xnaccoB cpenHero o0uiero oopa3oBaHus

Ha 2024-2025 y4eOHbIil rog

CocraButenb: CeMoukuH Asiekcanap AneKkceeBuy

YUUTEIb MAaTEMATUKH

ropoa Cypryt
2024



IMNOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma ydeOHOTO Kypca «l'eomerpus» 0a3oBoro ypoBHS misa oOydarommxcs 10 —11
KJ1accoB paspaboraHa Ha ocHOBe denepabHOTO rocynapCTBEHHOTO 00pa30BaTEeIbHOTO CTAaHIAPTa CPEIHETrO
o0miero oopazoBaHus, ¢ y4€TOM COBPEMEHHBIX MHPOBBIX TPEOOBAHUH, MPEIBABISEMBIX K MATEMAaTHIECKOMY
00pa30BaHMIO, U TPAIUIMI POCCUHCKOro oOpa3oBaHMs. Peanmuzamus mporpaMMbl 00eCHieUYMBaeT OBIIAJICHUE
KJTFOYEBBIMH KOMITETCHIIUSIMHU, COCTABISIONIMMUA OCHOBY JUUISl CAMOPAa3BHTHsI U HENPEPHIBHOIO 0Opa3oBaHus,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, TIMYHOCTHOTO U MIO3HABATEIILHOIO PA3BUTHS JINYHOCTH O0YUArOIINXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocts yueOHOro Kypca reoMeTpUHM Ha YPOBHE CpelHero olmiero oOpa3oBaHus 0OyCIIOBJIECHA
MPAKTUYECKOH 3HAYUMOCTBIO METANpPEAMETHBIX M MPEIMETHBIX pPE3yJbTaTOB OOy4YeHUS T'eOMETpUHM B
HANPABJICHUU JIMYHOCTHOTO PAa3BUTHs OOydarommxcs, GOpMUPOBaHUS (HYHKIIMOHAILHOW MaTEeMaTHYCCKON
IPaMOTHOCTH, W3yYeHHUs JAPYrUX Y4YeOHBIX JUCHUIUIMH. Pa3zButhe y O0OyYaromMXcsi TPaBHIbHBIX
MPEJICTABICHUA O CYIIHOCTH U MPOUCXOKICHUH T'€OMETPUYECKUX abCTpakiuii, COOTHOLIEHUN PEaTbHOrO U
UJCaNbHOT0, XapaKTepe OTPAKEHUS MAaTEeMAaTUYECKON HayKOU SBICHUI U MPOIIECCOB PEAIbHOTO MHpa, MECTE
TCOMETPHH B CHCTEME HAyK M POJIA MAaTEMaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM IO3HAHWU U B MIPAKTHKE
crocoOCcTByeT (OPMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHHUS YUAIIMXCS, a TaKKe KAuyeCTB MBIIUICHUS,
HEOOXOUMBIX JIJISl a1allTal[ii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OJHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CpeaHero oOiiero obpa3zoBaHUSs, TakK
KaK o0ecreyrBacT BO3MOKHOCTh M3YUYCHHSI KaK JMCIHMILIAH €CTECTBEHHO-HAYYHON HAIPABJICHHOCTH, TaK U
T'YMaHUTapHOMN.

Jlormdeckoe MbIIIeHHE, (GOpMUPYEMOe TMpU H3YYEHHH OOYYaIOUIUMHCS TMOHSITUWHBIX OCHOB
TEOMETPUH U TIOCTPOCHHH IEMOYKU JIOTUYECKUX YTBEPKACHUU B XOJIe PEIICHUS T€OMETPUUYECKUX 3ajad,
YMEHHE BBIJIBUTATh W OINPOBEPraTh THIIOTE3Bl HEMOCPEJICTBEHHO WCIOJNB3YIOTCS TPH PEIICHUU 3ajad
€CTeCTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH U3 Kypca (PH3UKH.

YMeHue OpUEeHTUPOBATHCS B TPOCTPAHCTBE WIrPAaeT CYIIECTBEHHYIO pOIb BO BCEX 00IACTIX
JEeSATENbHOCTH 4YenoBeka. OpueHTAaIHs YelloBeKa BO BPEMEHH U MPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €Tr0
COLIMAIEHOTO OBITHS, OpMa OTpayKEHUSI OKPYIKAIOIIEr0 MHpPA, YCIOBHE YCIENTHOTO MO3HAHUS U aKTHBHOTO
npeoOpazoBaHus JAeWCTBUTENbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMH 00pa3aMu OOBEIMHSET pa3HbIe
BUJIbI YI€OHOM U TPYIOBOU NESTEIBHOCTH, SIBISETCS OJHUM U3 MPOPECCHOHATHHO BaKHBIX KaYECTB, IOATOMY
aKTyallbHa 3amada (OpMHUPOBaHMS Yy OOYYaIOUIUXCS MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK Pa3HOBUAHOCTH
00pa3HOr0 MBINUICHUS — CYIICCTBEHHOTO KOMITOHEHTAa B TOJTOTOBKE K TMPAKTHUECKOH ACSITETHLHOCTH II0
MHOTUM HarlpaBJICHUSIM.

[lenp ocBoeHWs mTporpamMmbl y4eOHOTO Kypca «['eomeTpus» Ha 0a30BOM ypOBHE OOYyYEeHHUS —
o0mieo0pa3oBarebHOe U OOIIEKYIBTYPHOE pPAa3BUTHE OOYyUaIONIUXCS Yepe3 OoOecredeHrne BO3MOKHOCTHU
MPHOOPETEHUSI W WCIIOB30BAHMS CUCTEMATHYECKUX TCOMETPHUYSCKUX 3HAHWW W JICUCTBHH, CIIeNU(DUIHBIX
TE€OMETPHH, BO3MOKHOCTH YCIIEITHOTO TMPOJODKEHHSI 00pa30BaHMS IO CIICIUATLHOCTSIM, HE CBS3aHHBIM C
MPUKJIATHBIM UCIIOJIb30BAaHUEM T€OMETPHUH.

[Tporpamma o reomeTpuu Ha 6a30BOM ypOBHE MpeHA3HAUYECHA ISl 00YUAIOIINXCs CPEeIHEH IIKOIIbI, He
WCTIBITHIBABIINX 3HAYUTENBHBIX 3aTPYJHEHUI HA YPOBHE OCHOBHOTO 0o0ImIero obpa3zoBanusi. Takum oOpazom,
oOyuaromuecss Ha 0a30BOM YPOBHE [OJDKHBI OCBOMTH OOIIME MaTeMaTHYeCKHEe yMEHHs, CBS3aHHBIC CO
crienupuKoi TeOMEeTpUU U HEOOXOAUMBIE IS )KM3HU B COBpEMEHHOM oOiecTBe. Kpome 3Toro, oHM UMEIOT
BO3MOXXHOCTh H3YYHTh TE€OMETpHI0 Ooyiee TiIy0OKo, €clu B JaimbHEHIIeM BO3HHUKHET HEO0OXOIUMOCTh B
TeOMETPHUYECKUX 3HAHUSIX B MPO(ecCHOHATBLHON 1A TEITHHOCTH.

JlocTuxkeHne 1enu OCBOEHUS MpOrpamMMbl OOECIEYMBAETCS PEIICHHEM COOTBETCTBYIOIIMX 3ajiad.
[IpuoputeTHBIMU 3a/1a4aMu OCBOCHHS Kypca «I'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBisItOTCSA:



e (opMupoBaHHME MNPEICTABICHUS O TEOMETPUU KaK 4YacTH MHPOBOM KyJIbTypbl M OCO3HaHHE €€
B3aMMOCBS3H C OKPYKAIOLUIMM MHPOM,;

e (opMupoBaHME IPEJICTABICHHS O MHOIOIpaHHMKAaxX M TejlaxX BpaLIEHMs Kak O BaKHEHIINX
MaTEMaTUYECKUX MOJENAX, MO3BOJSIOUIMX ONUCHIBATh M M3ydaTh Pa3HbIE SBJICHUS OKPY’KAIOLIETO
MUDA;

e (opMupoBaHHE YMEHMsI pacClO3HAaBaTh HA YEPTEKaX, MOJAEISIX U B PEalbHOM MUPE MHOTOTPaHHUKU
U TeJla BPALLECHUS;

® OBJIQJICHUE METOJAaMHU pELICHHs 3aJady Ha IOCTPOEHUS Ha H300paXKEHUAX IMPOCTPAHCTBEHHBIX
uryp;

e (opMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMU TMOHSATHUSMU O MHOTOTPAaHHUKAaX M TeJax
BpAILCHUS U UX OCHOBHBIMM CBOMCTBaMU;

® OBJIQJICHHWE AITOPUTMaMHU PEUICHHUS OCHOBHBIX THIIOB 33jad; (popMHUpOBaHHE YMEHHS MPOBOAMTH
HECJIOKHBIE [TOKA3aTeNbHbIE PACCYXKACHHS B XOAE PELICHHUS CTEPEOMETPUUYECKUX 3aad U 3a1ad ¢
IIPAKTUYECKUM COJIECPKAHUEM;

® Ppa3BUTHUE HWHTEIUICKTYyaJIbHBIX M TBOPYECKUX CIHOCOOHOCTEH OO0ydYarommxcs, I03HABaTEIbHON
AKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUN, KpUTUYHOCTU MBILLUICHHUS;

e (dopmupoBaHue (YHKIMOHAIBLHONM I'PAMOTHOCTH, PEJIEBAHTHOM N€OMETPUHU: YMEHHE Pacllo3HaBaTh
IPOSIBJIEHUS] T€OMETPUUECKUX MOHITHH, OOBEKTOB M 3aKOHOMEPHOCTEW B PEAJBHBIX KU3HEHHBIX
CUTyallUsIX M TpPH M3YYEHUM JPYIMX Y4YeOHBIX IpEeIMEeTOB, IMPOSIBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (OPMYIMPOBATH UX HA A3bIKE TEOMETPUM U CO3aBATh FEOMETPUUECKUE MOJIEIH,
IPUMEHSTh OCBOEHHBIM T€OMETPUYECKHIl ammapar A pelleHHUs IPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIE PE3YIIbTAThI.

OTnuuuTenbHOM 0COOEHHOCTBIO IPOrPaMMBI SIBJISIETCS] BKIIIOYEHHE B KypC CTEPEOMETPUH B HAa4ajle €ro
U3yYeHHUs 3a/]ay, pellaeMbIX Ha YypPOBHE WHTYUTUBHOIO IIO3HAHUSA, U OIpPEAeIEHHBIM 00pa3oM
OopraHu3oBaHHas paboTa HaJ] HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO M IPOCTPAHCTBEHHOI'O
MBILUIEHUSI, CTUMYJUPYET NMPOTEKaHHE WHTYUTHUBHBIX IPOLIECCOB, MOTUBUPYET K JajbHEHIIEMY HU3yUYEHUIO
peaMeTa.

[Ipeanourenue oTHaércs HAIIAJHO-KOHCTPYKTUBHOMY METOAY OOydYEHHUs, TO €CTh TEOpeTHUECKHE
3HaHMUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEAMETHO-IIPAKTHUECKON JesATeNbHOCTH. Pa3Butne
IIPOCTPAHCTBEHHBIX MPEICTABICHUN Y yJaluxcs B Kypce CTEpEOMETPUH IPOBOAUTCS 3a CUET pellieHus 3a/1a4
Ha CO3J]aHME NPOCTPAHCTBEHHBIX 00pa30B M 3aJauy Ha ONEPUPOBAHHE IMPOCTPAHCTBEHHBIMU OOpa3aMu.
Co3nanue oOpa3a MpPOBOAMTCSA C ONOPOMl HAa HArMAAHOCTb, a OINEpUpOBaHHME 0Opa3oM — B YCIOBHUSX
OTBJICYEHMSI OT HATJISIIHOCTH, MBICIIEHHOTO U3MEHEHHUSI €0 UCXOJHOTO CO/IEPIKaHuUs.

OcHoBHbIE copepkaTenbHble JUHUU Kypca «['eomerpum» B 10-11 kmaccax: «MHOrorpaHHUKN,
«IIpsiMBIE M MIIIOCKOCTH B NPOCTpaHCTBe», «Tena BpamieHus», «BeKTopbl U KOOpPIMHATBHI B IPOCTPAHCTBEY.
@opMUpOBaHUE JIOTMUYECKMX YMEHHMM pPACIpENeseTcsl HE TOJIBKO IO COJAEPKATENIbHBIM JIMHMSM, HO U IO
rojaM oOy4YeHHUs Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus.

Copnepxanune oOpa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysbTaTaM OCBOEGHMsI paboueit
IpOTpaMMbl, pacHpeAeaEHHBIM M0 TofaM O0y4YeHMs, CTPYKTYpHUPOBAHO TaKUM 0Opa3oM, YTOOBI OBIIAJECHUE
FEOMETPUUECKUMHU TOHATHSAMU M HaBBIKAMHM OCYIIECTBISUIOCH IOCIEOBATENBbHO M IOCTYNATEIbHO, C
COOJIFOJICHEM MpPUHIUIA TPEEeMCTBEHHOCTH, YTOObI HOBBIE 3HAaHUS BKJIIOYAIMCh B OOLIYIO CHUCTEMY
FeOMETPUUECKUX TMpEeACTaBIEHUN oOyyarommxcs, pacmmpsis W yrayOonss e€, oOpa3ys MpoyHbIe
MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yyenue reomerpun otBoauTcs 2 yaca B Heaemo B 10 kitacce u 1 yac B Hepento B 11 kitacce, Bcero
3a ;1Ba rojia o0y4eHus - 102 yueOHBIX Haca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS CTepeoMeTpuH. Touka, mpsiMasi, IUIOCKOCTh, HpocTpaHcTBO. llonsiTHEe 00
AKCMOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3aumHOe pacnosioKeHHe NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOUIUECs, MNapajulelbHbIE U
CKpeluBamomuecs npsmsle. [lapamienbHOCTs NPAMBIX U IUIOCKOCTEM B IPOCTPAHCTBE: IapalICIIbHBIE
IpsIMBIE B IPOCTPAHCTBE; MapaJUICIIBHOCTh TPEX MPSAMBIX; apauIeIbHOCTh NPSMON U IUNIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMA CTOPOHAMM; YIOJI MEKIY IPSIMBIMU B IIpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEM:
IapaJulebHble IUIOCKOCTH; CBOMCTBA NapaJIeNbHBIX IUIOCKOCTEH. IIpocreiine mnpocTpaHCTBEHHBIE
(GuUrypsl Ha MIIOCKOCTU: TETpa’p, KyO, mapajuiesaenune]; IoCTPOEHUE CeYeHUH.

[TepnieHAUKYISIPHOCTD NPSAMON U IUNIOCKOCTHU: NEPIEHANKYIISPHBIE NPSAMBIE B IPOCTPAHCTBE, IPSIMbIE
IapaJuIeIbHbIE U NEPIECHIUKYISIPHBIE K INIOCKOCTH, IPU3HAK MEPIIEHIUKYIAPHOCTH IPSIMOU U INIOCKOCTH,
TeopeMa O MNpPsAMOM MEPHEHIUKYJSIPHOM IIIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJ MEXAY HIPsIMOU U
IUIOCKOCTBIO; ABYTPAHHBIN YroJl, JIMHEHHBIA yrosl ABYrpaHHOro yria. [lepneHaukynsp M HakKJIOHHBIE:
paccTossHUE OT TOYKU A0 IUIOCKOCTH, PacCTOSIHME OT MPsIMOM A0 IUIOCKOCTH, MpOeKUus (Urypsl Ha
IUIOCKOCTh. [lepneHauKyIsIpHOCTh IUIOCKOCTEW: IPU3HAK IEPHEHIUKYJSIPHOCTH JBYX IUIOCKOCTEH.
Teopema o0 TpEX NMepneHAUKYJIApPaAX.

MHOTrOrpaHHUKH

[TonsiTHE MHOrOrpaHHHMKA, OCHOBHBIE D3JIEMEHTHl MHOIOIDAHHUKA, BBIIYKJIBIE W HEBBITYKIIbIC
MHOT'OI'PAaHHMKH; pa3BEPTKa MHOrorpaHHuka. [Ipu3ma: N-yrospHas npusma; rpaHd U OCHOBAHMS IPU3MBI;
npsiMasi W HakJIOHHAs Mpu3Mbl; OOKOBas W TIOJHAs TIOBEPXHOCTh Mpu3Mbl. [lapamnenenunern,
IPSIMOYTOJIBHBIN NapajuIeeNuIIe] U ero cBoicTBa. [Tupamuaa: N-yroiapHas nupaMuja, TpaHd U OCHOBAaHUE
nUpaMu/ibl; OOKOBas U MOJIHAS MOBEPXHOCTh MUPAMUJIbI; IPaBUIbHAS M yCEUEHHAS MUpaMua. JIeMEHThI
IpU3Mbl U upamMuel. [IpaBUIIbHBIE MHOTOIPAHHUKH: IIOHATHE IPABUJIBHOIO MHOTOTPAaHHUKA; IPABHIIbHAS
npu3sMa U IpaBWIbHAs MUpaMKa; MpaBUIbHAS TPEYrojibHAs NMUpamMHaa U MPaBUWIbHBIA TETpasap; KyoO.
ITpencraBneHne O MpPaBUIbHBIX MHOTOTPAaHHHMKAX: OKTa’[p, AOAEKa’aAp M mkocadap. CeueHus mpusMbl U
IIUPAMHUJIBL.

CuMMeTpHusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKHU, MPSIMOW, MIOCKOCTU. DJIEMEHTHI
CUMMETPUH B MHpaMUJaX, apajuieJIenuIeax, IpaBUIbHbBIX MHOTOTPaHHUKAX.

Bbluuciienue »1€MEHTOB MHOTOIpaHHMKOB: pE&Opa, aAuaroHanu, yriasl. Ilnomaas OGokoBoi
MOBEPXHOCTU M TMOJHOM TMOBEPXHOCTH MPSIMOH MpHU3MBI, IJIONIAJh OCHOBaHHUM, TeopemMa O OOKOBOMH
MOBEPXHOCTHU MpsiMoi mpu3Mbl. [1nomans 60K0BOM MOBEPXHOCTH U MOBEPXHOCTH MPABUILHONW MUPaAMUIBbI,
Teopema o TUIomaau yceu€HHon nupamuasl. [lorstue 06 06béme. OOBEM TUpaMUIBI, TPU3MBI.

[TonoGHuble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXIY IUIOMIAASMU TMOBEPXHOCTEH, 00bEMaMu
HOJOOHBIX Tell.



11 KUIIACC

Tesa BpalieHus

[unuHapuyeckas  MOBEPXHOCTb,  OOpasyloollue  IWIMHAPUYECKOM  IOBEPXHOCTH,  OCh
LWIMHAPUYECKOM MOoBepXHOCTU. LlmmHap: ocHoBaHMS M OOKOBas IMOBEPXHOCTb, OOpa3ylollas U OCh;
IUI0IAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yIofe KOHUYECKON MOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOMH
noBepxHocTH. KoOHyC: OCHOBaHWME W BeplIMHA, OOpa3ymollas W OCh, IUIOMIAJb OOKOBOW W TMOJIHOM
IIOBEPXHOCTH. Y CeUEHHBIN KOHYC: 00pa3yIole U BbICOTA; OCHOBAHUS M OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHrp, paauyc, AuaMerp; IIoaap HoBepxHocTd chepsl. Bzaumuoe pacnonoxxenue
cdephl U TIOCKOCTH; KacaTellbHas IIOCKOCTh K cepe; TIIomanb chepbl.

N300paxeHue Ten BpallleHus Ha IUI0CKOCTH. Pa3BépTka nunmMHapa 1 KoHyca.

KomOuHamuu tesn BpaleHust U MHOTOIpaHHUKOB. MHOTrOrpaHHUK, ONMCAaHHbIN OKoJIo cdepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHHUK, UJIU TEJIO BPAILECHNU.

[Tonsitue 06 00BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napaienenunena u cieacTeus u3 He€. O0bpEM nnnmuHpa, Konyca. O0BEM mapa u 1iomaab chepsl.

[TonoGuble Tena B mpoctpaHcTBe. COOTHOLICHHUA MEXIY IUIOIIAASMU IOBEPXHOCTEH, 00bEMaMu
[MOAOOHBIX TEIL.

Ceuenuss umnuHApa (NapajuleJbHO W MEPHEHAMKYJSPHO OCH), CEYEHUs KOHyca (MapajiesbHOe
OCHOBAHUIO U IPOXOJIIEe Yepe3 BEPILNHY ), CEUCHHUS LIapa.

BexkTOpbI M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockocTy U B pocTpaHcTBe. CII0KEHHE U BBIYMTAHNE BEKTOPOB. Y MHOKEHUE BEKTOpa
Ha 4ucio. PasnoxkeHne BekTOopa MO TpEM HEKOMIUIAHApHBIM BekTopaMm. IIpaBuno mnapamuenenumena.
Pemenne 3amay, cBA3aHHBIX C NPUMEHEHHMEM IIPAaBWJI ACUCTBUM C BekTopamu. [IpsMoyronpHas cucrema
KoopauHaT B mpoctpanctBe. Koopaunatel BekTopa. [Ipocreiiine 3aiaun B KoOpauMHaTaX. YTOJ MEXIY
BeKTOpaMH. CKalsIpHOE MPOU3BEIECHUE BEKTOPOB. BhluncieHne yriioB Mexay HNPsIMBIMU U IINIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM METOI IIPH PEIIEHUN T€OMETPUYECKUX 3a1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE  pE3yJdbTaThl  OCBOGHHSI HpPOrpaMMbl  y4yeOHOro mpenmera  «MaremaTHKa»
XapaKTepU3YOTCS:

I'pazknaHckoe BoCIMTaHME:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMH OO0YyYaromerocss Kak akTHBHOI'O M OTBETCTBEHHOTO
YJieHa POCCUHCKOro OOIIecTBa, NPEACTABICHHEM O MaTeMaTHUYeCKHX OCHOBaX ()yHKIIMOHHPOBAHUS
Pa3INYHBIX CTPYKTYP, ABJICHUM, MPOLEeLyp I'pakJaHCKOro o0IecTBa (BbIOOPHI, OMPOCHI U IIp.), YMEHHEM
B3aMMO/ICHICTBOBATh C COLMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUH € UX (QYHKIMAMU U Ha3HAUEHUEM.

ITaTpuoTHyeckoe BocIUTaHUE:

c(OpPMUPOBAHHOCTBIO POCCUICKON TIpakJaHCKOM WJIEHTUYHOCTH, YBaXEHHS K NPOLUIOMY U
HACTOSIILIEMY POCCUHCKOM MaTeMaTHKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSM POCCHUICKUX
MaTeMaTHKOB U POCCHMCKON MaTeMaTHMYeCKOW IIKOJIbI, K MCIOJb30BAHUIO 3TUX JOCTHIKEHUH B JAPYrHX
HayKaX, TEXHOJIOTUSIX, Cpepax SIKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAaHMEM JIyXOBHBIX LIEHHOCTEH pPOCCHHCKOro Hapona; c(HOPMUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HAHUS, STUUECKOTO TOBEACHHUS, CBSA3aHHOTO C IMPAKTHYECKUM IMPUMEHEHHEM JIOCTUKEHUH HayKu U
JESATENIbHOCTBIO YUYEHOT0; OCO3HAHUEM JIMYHOI'O BKJIa/1a B IOCTPOEHHUE YCTOMYMBOTO Oy IyILIErO.

JcTeTHYecKoe BOCIIUTaHue:

3CTETUYECKUM OTHOLIEHHEM K MHpY, BKJIIOYAs 3CTETUKY MaTeMaTH4eCKHX 3aKOHOMEPHOCTEM,
00BEKTOB, 3ajjau, PEUICHUH, PACcCyKAECHUH; BOCIPUMMUYUBOCTHIO K MATEMaTUYECKUM aclleKTaM Pa3JIMYHbIX
BUJIOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHsSI MPHUMEHATh MaTeMaTHYeCKHWe 3HaHMA B MHTEpecax 370pPOBOrO M
6e3omacHOro obpasa JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/0pOBBIO (310pOBOE IHUTaHHE,
cOaaHCUPOBAHHBIM PEXUM 3aHATHH U OTAbIXA, peryispHas (u3nyeckas aKTUBHOCTb); (U3NYECKOTO
COBEpIIEHCTBOBAHHUS, IPU 3aHITUAX CIIOPTUBHO-030POBUTEIBLHON JEATENbHOCTHIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYJY, OCO3HAHHMEM ILIEHHOCTH TPYIOJIIOOMS; MHTEPECOM K Pa3IUYHBIM cdepam
npodecCHOHATBHOM 1€ TeNbHOCTH, CBA3aHHBIM C MATEMAaTUKON U €€ MPUIOKEHUSIMH, YMEHUEM COBEPIIATh
OCO3HaHHBIM BBIOOP Oyaymied mNpodeccuu U pPeaTru30BBIBATH COOCTBEHHBIC IKU3HEHHBIC IIJIAHBI;
TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTH4eCKOMY OOpa30BaHHIO U caMOOOpa30BaHMIO Ha MPOTSHKEHUU
BCEH JKU3HM; TOTOBHOCTBIO K AKTMBHOMY YYaCTHIO B PELIEHMH NPAKTHYECKUX 3a]a4 MaTeMaTHYECKOM
HaIpaBJIEHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBIO ~ DKOJIOTUYECKOM  KYJIbTYphl,  MOHMMAHMEM  BIUSHUS  COLIMAJIBHO-
SKOHOMHYECKUX MPOIIECCOB Ha COCTOSIHUE NMPHUPOIHOW M COLMANBHOM Cpebl, 0CO3HAHHEM TI00aTbHOrO
XapakTepa OSKOJOTMYECKHX MpoOjieM; OpHeHTalued Ha NpUMEHEHHEe MaTeMaTH4YeCKUX 3HaHMK s
pelieHus 3a1a4d B 00JacTH OKpY’Karolled Cpelpl, MIaHUPOBAHUS MOCTYNKOB M OLEHKH UX BO3MOXKHBIX
MOCJIEACTBUM JJISI OKPYKAOIIEH CPEIBI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HAayKd U OOIECTBEHHOW NPAKTUKHM, MOHMMAaHUEM MaTeMaTHMYeCKON HayKu Kak cdepbl uderoBeYecKoil
NESITeIbHOCTH, JTaloB €€ pa3BUTHS W 3HAYMMOCTH AJS Pa3BUTHUs LMBWIM3ALMM; OBJIAJEHUEM S3bIKOM



MaTeMaTUKH U MaTeMaTUYeCKOW KyJIbTypol Kak CpeJCTBOM IO3HAHUS MHUPA; TOTOBHOCTBIO OCYILIECTBISATh
MIPOEKTHYIO U HCCIIEI0BATENbCKYIO IeATEIbHOCTh HHANBUYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysibTaThl OCBOCHHSA MpOrpaMMmbl yuyeOHOro mpeamera «MaremaTtukay
XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCAIBHBIMU HO3ZHABAMENbHBIMU OCUCMBUIMU, YHUBEPCATIbHbIMU
KOMMYHUKAMUSHBIMU OCLCMBUAMU, YHUBEPCATbHIMU PE2YIAMUBHBIMU 0CUCMBUIMU.
1) Vuueepcanvuvie noznasamenvuvle Oelicmsusi, obecnewusaiom Gopmuposanue 0OA306bIX
KOZHUMUBHBIX NPOYECCco8 00y4arouuxcs (0ceoenue Memooos NOZHAHUS OKPYHCAIOULe20 MUpa, npumeHeHue
JI02UYeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHuti pabomamso ¢ uHgopmayueti).
ba3soBble Jlornyeckue a1eicTBUA:
® BBIBIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPHU3HAKA MATEMAaTUYCCKUX OOBEKTOB, MOHSATHM,
OTHOIICHHNA MEXJy TOHATUSIMH, (DOPMYIHpPOBATH OIPEACICHHUS TIOHATHUH; YyCTaHABIUBATh
CYIIECTBEHHBIN MPU3HAK KIacCH(DUKAIMK, OCHOBAHMSI Il 000OIIEHUS U CPaBHCHHUS, KPUTCPUHU
MPOBOAMMOIO aHAJIN3A;
® BOCIPHUHHMATh, (OPMYIUPOBATH M MPEOOpPa3OBBIBATH CYXKIEHUS: YTBEpPAUTEIbHBIE H
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

® BBIBIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUs B (DaKTax, JTaHHBIX,
HAOMIOJICHUSAX U YTBEPXKACHUAX; IpearaTh KPUTEPUHU ISl BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

e JenaTh BBIBOJABI C WCIOJH30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX ¥ WHIYKTUBHBIX
YMO3aKITIOYCHH, YMO3aKIIFOUSHUH 110 aHAJIOTHH;

® MPOBOJUTH CAMOCTOSITEIHHO JIOKA3aTeIhCTBA MAaTEMATHYCCKHX YTBEPXKICHUH (NIpsIMBIE W OT
MPOTUBHOTO), BBICTPAWBATh APTYMEHTAIUIO, MPHUBOJUTH MPUMEPHl U  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI H BHIBOJIBI;

e BBIOMpaATh crOCO0 pelieHus y4eOHOU 3amaun (CpaBHHUBAaTh HECKOJIBKO BapHAHTOB pEIICHMUS,

BbIOMpaTh HanOoIee MOAXOASIMINN C Y4ETOM CaMOCTOSITENILHO BBIJIENIEHHBIX KPUTEPUEB).
ba3oBbie ucciegoBaTe1bCKHeE 1eHCTBHSA:
® HCIOJIB30BaTh BOMPOCHI KaK WCCIEAOBATEIBCKANM HWHCTPYMEHT TIO3HAHUS, (OPMYIHPOBATH
BONPOCH, (PUKCUPYIOIIUE MPOTUBOpEUYUE, MNPOOIeMy, YyCTaHAaBIMBaTh HCKOMOE U JIaHHOE,
(bopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3HIINI0, MHEHUE;

® MPOBOJUTH CAMOCTOSITEIIFHO CIUTAHWPOBAHHBIN IKCIIEPUMEHT, HCCIICIOBAHUE MO YCTAHOBJICHUIO
OCOOCHHOCTEH MaTeMaTH4YecKoro OoOBEeKTa, SIBJICHHUS, NPOIECCa, BBISBICHHUIO 3aBUCHMOCTEH
MEXTy 00BEKTaMH, SBICHUSAMH, IIPOIICCCAMU;

® CaMOCTOSATENbHO (QOpPMYTUPOBaTH OOOOIIEHHWS W BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHOTO
HAOIIO/IEHUsI, UCCIIEAOBAHNUS, OIICHUBATh JOCTOBEPHOCTh MOMYUYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U
0000I1IEHHI;

® [POTHO3UPOBATH BO3MOXHOE Pa3BHUTHE MMPOIIECCa, a TAKXKE BBIABUTATH MPEANOIOKEHHUSI O €ro

pa3BUTUU B HOBBIX YCIOBHUSX.

PabGora ¢ undopmanmeii:

® BBIIBIATH JeUIUTHI WH(DOPMAIMH, JTAHHBIX, HEOOXOJHMMBIX I OTBETa HAa BONPOC W JUIA

peIICHUS 33]1a9H;

e BBIOMpATh MH()OPMAIIUIO U3 UCTOYHUKOB PA3IMIHBIX THIIOB, aHATH3UPOBAThH, CHCTEMAaTU3UPOBATh

Y MHTEPIPETUPOBATh HH(OPMALIHMIO PA3IMYHbIX BUJOB U (hOPM MpeICcTaBICHUS;



2)

CTPYKTYpHpOBaTh HH(OpMANHNIO, MPEACTaBIATh €€ B Pa3MUYHBIX (OpMax, HILTIOCTPHPOBATH

rpaduvecKku;

OLICHUBATH HAAEKHOCTH HH(POPMAIIUH IO CAMOCTOATENILHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.
Vhusepcanvhvlie  KOMMyHuKamueHnwle Oelicmeus, obecneuusaom  cQopmMupo8aHHoCms

COYUANBHBIX HABLIKOE 00YUAIOWUXCHL.
Oomenmne:

BOCTIPUHUMATH U ()OPMYJIUPOBATH CYXKICHHSI B COOTBETCTBHH C YCJIOBUSMU U LEISIMH OOIICHMUS;
SICHO, TOYHO, TPAMOTHO BBbIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 XOJy PElIeHUs 3a/1a4yi, KOMMEHTHUPOBATh MOJYYCHHBIH PE3yibTaT;

B XO0J€ OOCYyXJeHMs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXJaeMOH TeMbl, MPOOIEMBI,
perraemMoil 3aja4M, BbICKa3bIBaTh WJIEU, HAIlCJICHHBIE HAa MOHMCK PEUICHUS; COIMOCTaBJISATh CBOU
CYXKICHHS C CYXKICHHSIMH IPYTMX YYaCTHHKOB JUaiora, oOHapy»XuBaTh paziU4Me U CXOJICTBO
MO3UIHI; B KOPPEKTHOU (hopme (HOpMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MPEACTABISITh  PE3yJbTaThl PpEUICHUS 3a/layd, OJKCIIEPUMEHTA, MCCIICIOBAaHUS, MPOCKTa;
CaMOCTOSITENILHO BBIOUPATh (POpMAT BBICTYILJICHUS ¢ YUETOM 3a7a4 Mpe3eHTAllMi U 0COOEHHOCTEH
ayJUTOPUH.

CoTpyaHn4ecTBoO:

[OHUMaThb M HCHOJb30BAaTh NPEUMYLIECTBA KOMAaHIHOW W HWHIMBUAYaJIbHOW palbOThl NpHU
peleHUH Yy4eOHbIX 3ajad; MPUHUMATh LeJdb COBMECTHOM JeATEeNIbHOCTH, IUIaHUPOBATh
OpraHu3alMI0 COBMECTHOW pPabOThl, pacrnpeneisaTh Buibl paboT, JAOroBapuBaThCs, 00CYkAaTh
MPOILIeCC U Pe3yabTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHUX JIIOJICH;

y4acTBOBAaTh B TPYIIOBHIX (hopMax paboThl (00CYKACHUsI, 0OOMEH MHEHHIA, «MO3TOBBIE IITYPMBD»
U HHbIE); BBIIOJHATH CBOIO 4acTb pabOThl M KOOPAMHUPOBATH CBOU JAECUCTBUS C JPYTUMU
WIeHaMU KOMaH/bl; OLIEHMBATh KaueCTBO CBOEro BKJIaJa B OOIIMHM MPOAYKT MO KPUTEPHUAM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMO/IEHCTBUS.

3) VHuusepcanvhvie pecynsamuenvie Oeiicmeus, obecneuugarom QOPMUPOSAHUE CMBICIOBbLX

YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTIUL.
Camoopranusauus:

COCTaBJIATH IJIaH, AJITOPUTM PELIEHUs 3aJ]auH, BBIOUPATh CIIOCO0 peIIeHUs ¢ yUETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apTyMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALINK.

CaMOKOHTpPOJIb:

BJIAJI€Th HABBIKAMH II03HABATENbHOW pe(IEeKCHN KaK OCO3HAHHs COBEpIIAEMbIX IEHCTBUH U
MBICJIUTENBHBIX POIIECCOB, X PE3YJIBTATOB; BIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yibTaTa peleHrs MaTeMaTUIeCKOU 3a1auy;

NPEABUAECTh TPYAHOCTH, KOTOpbIE MOTYT BO3HHKHYTh IpPH pEHNICHUM 3a/a4d, BHOCHUTH
KOPPEKTHBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JIAaHHBIX, HAWJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBAaTh COOTBETCTBUE PE3yJIbTaTa LIETU U YCIOBUAM, OOBSACHATh MPUYMHBI JOCTUKEHUS WU
HEJOCTH)XEHUSI PE3yJIbTAaTOB JIEATEIbHOCTH, HAXOIUTh OINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY
OIIBITY.



NPEIMETHBIE PE3YJIbTATHI
10 KJIIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPAMAasi, MIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHUHU U CIEICTBUS M3 HUX MPH PEIICHUH T€OMETPUUYECKUX 3aay.

OmnepupoBaTh NOHATHAMH: MAPAIIIETBHOCTS U NEPIECHANKYISIPHOCTD MPSIMBIX U INIOCKOCTEH.

KiaccudummpoBats B3anMHOE pacnoiaokeHHe IPSMBIX U IIIOCKOCTEH B IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JBYTPAHHBIM yroJl, TpaHu ABYTPAHHOTO yria, peOpo JABYIpaHHOTO YTIJa;
JIMHEHHBIN YIoJI JBYI'PAHHOIO yIJla; IpalyCHas Mepa ABYTPaHHOIO yIJia.

OmnepupoBaTh MOHATHSIMHU: MHOTOTPAHHMK, BBITYKJIBIH M HEBBITYKJIBIH MHOTOTPAHHHK, 3JIEMEHTHI
MHOTOTPaHHHKA, IPaBHIIbHBI MHOTOTPaHHHUK.

Pacno3naBate OCHOBHBIE BHJAbI MHOTOTPAaHHUKOB (MHpaMMIa; MpHU3Ma, MPSIMOYTOJbHBINA
napaienenunen, Kyo).

KnaccuduuupoBars MHOTOrpaHHUKHM, BBIOMpasi OCHOBaHMS IS KiacCH(UKAIMU (BBITYKIbIE U
HEBBIITYKJIbIE MHOTOTPAHHHUKH; IPAaBWIBHBIE MHOTOTPAaHHMKH; TIPSAMBIE M HAKJIOHHBIE NPHU3MBI,
napauleJIenuIe/ibl).

OnepupoBaTh MOHATUSAMH: CEKYIIasi TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH MPUHIMITBI HIOCTPOCHHS CEYCHUH, UCTIONIB3YSI METO/I CIIC/IOB.

CTpouTh CEeYEHUSI MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BHIIOIHATH (BBIHOCHBIE) IUNIOCKHE YEPTEXHU U3
PHUCYHKOB IPOCTBHIX 00BEMHBIX (DUTYD: BUI CBEPXY, COOKY, CHH3Y.

Pemate 3amaum Ha HaxXOXAEHHWE TEOMETPUYECKHX BEIMYMH IO O0paslaM WM aJrOpuTMaM,
NPUMEHSS M3BECTHBIC AHAIMTHYECKHE METOJbI NMPU PEHICHHH CTaHIAPTHBIX MaTeMaTHYECKHX 3a/ad Ha
BBIYHCIICHUE PACCTOSIHUN MEXIY JBYMS TOYKaMH, OT TOYKH JO MPSIMOM, OT TOYKHU [0 TIOCKOCTH, MEKIY
CKPELIMBAOIIUMUCS ITPSIMBIMH.

Pemate 3amaum Ha HaXOXAEHWE TEOMETPUYECKHX BEIMYMH TI0 O0pasliaM WM aJrOpUTMaM,
NPUMEHSST U3BECTHBIE aHATMTUYECKHE METOABl NPU PEIICHWH CTaHIAPTHBIX MAaTeMaTHYECKUX 3aaad Ha
BBIYUCIICHHE YIJIOB MEXAY CKPEUIMBAIOIIUMUCS MPSAMBIMH, MEXAY MPSIMOH M IUIOCKOCTBIO, MEXAY
TUTOCKOCTSIMH, JIBYTPAHHBIX YTIIOB.

Beruncnare 00bEMBI M TUIOIIAAM TMOBEPXHOCTEH MHOTOTPAaHHHKOB (TMpH3Ma, NTHpamMHuaa) ¢
npuMeHeHHeM (GOpPMYJ;, BBIUMCIATH COOTHOIICHUS MEXAY IUIOMAAIMH TIOBEPXHOCTEH, 00BEMaMu
HOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSAMU: CHUMMETpPUS B NPOCTPAHCTBE; LEHTP, OChb U IIOCKOCTb CHUMMETPUH;
[IEHTP, OCh U TUNIOCKOCTh CHMMETPHH (PUTYPBHI.

W3Bnekatb, TpeoOpa3oBbIBATE UM HHTEPIPETUPOBATh HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

[TpumensTh reoMeTpudeckue (akThl Ul PELICHHUs CTEPEOMETPUUYECKHUX 33a7ad, Mpearnojararinimx
HECKOJIHKO IIaroB PEIICHHS, €CITU YCIOBUS MPUMEHEHUS 3a/1aHbl B SIBHOK (opMme.

[TpuMeHSTH MPOCTEHIITIE TPOrPaMMHBIE CPEJICTBA B AIEKTPOHHO-KOMMYHHUKAITMOHHBIE CHCTEMBI TIPH
PELICHUH CTEPEOMETPUUECKUX 3a/1a.

[TpuBOANTE NpUMEPHl MAaTEMATUYECKHX 3aKOHOMEPHOCTEH B MPHUPOAE M KHU3HH, PACIO3HABAThH
NIPOSIBJIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHSTh TONMy4YeHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEalbHBIC CUTYallud W MPUMEHSTH
U3yYeHHBIE TOHATHSA B IPOLIECCE IMOMUCKA DPELIeHHs MaTeMaTHYecKd C(OpMyJIMpOBAaHHON NPOOIEMBI,
MOJIEIUPOBaTh pealbHblE CHUTyallMd Ha S3bIKE T'€OMETPHH, MCCIEI0BATh IOCTPOEHHBIE MOJENIU C
UCTIOTIb30BaHUEM T€OMETPHUYECKHX MOHITHH U TEOpeM, amnrmapara anreOphl;, peraTs MpakKTHYeCKUe 3a/1a4H,
CBSI3aHHBIC C HAX0XK/ICHHEM T€OMETPHUECKUX BEITMUUH.



11 KUIIACC

OnepupoBaTh TMOHATUSAMHU: LWJIMHIPUYECKAs TOBEPXHOCTh, OOpasylolIue IHIMHIPUYCCKON
NIOBEPXHOCTH; LWIMHJAP, KOHMYECKash MOBEPXHOCTh, OOpa3yrollye KOHUYECKOW MOBEPXHOCTH, KOHYC;
ceprueckas MOBEPXHOCTD.

Pacrnio3HaBath Tena BpameHus (IHIUHIDP, KOHYC, cdepa u map).

OOBSACHATH CITOCOOBI MOJTyYSHHS TEJI BPALICHHUS.

KnaccudumpoBats B3auMHOE pacnoiokeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHSATHSIMH: IIAPOBOI CErMEHT, OCHOBAaHHME CEIMEHTA, BBICOTA CErMEHTA; IapOBOM
CJIOH, OCHOBAHHME IIAPOBOTO CJIOSI, BRICOTA MIAPOBOTO CIIOS; IAPOBOM CEKTOP.

Bbruuciate 00bEMBI M IUIOIIAAM TIOBEPXHOCTEH Ted BpallleHWs, TEOMETPHYECKUX Tl C
pUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHATHSIMHU: MHOTOTPAaHHHUK, BIIMCAHHBIN B Cepy U OMMCAaHHBII 0K0JI0 cdepsl; chepa,
BITMCAHHAsl B MHOTOTPAHHUK WJIH TEJIO BPAILCHHS.

BBIUUCIIATE COOTHOIIEHHS MEXTY TUIOIIASIMHA TOBEPXHOCTEH 1 00bEMAaMHU TIOJJOOHBIX TEIL.

N300paxaTh n3ydaeMbie GUTypbl OT PYKH H C IPUMEHEHUEM POCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIC) TUIOCKUE YEPTEIKH M3 PHUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BHI CBEPXY,
cOOKy, CHH3Y; CTPOHUTbH CCUCHHS TEJI BPALICHHUSI.

W3BnekaTb, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (PHUTypax, IPEJACTABICHHYIO HA YePTEkKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE NEHCTBUS CIOXKEHUS BEKTOPOB, BEIUMTAHHS BEKTOPOB M YMHOXKEHHSI BEKTOpa Ha YHCIIO,
OOBSICHATh, KAKUMH CBOMCTBaMHU OHH 00JIa/IalO0T.

IIpuMeHATh paBUIIO NapauIeIICIIAIIEA.

OnepupoBaTh MOHATHSIMHU: JEKAPTOBBI KOOPAMHATHI B TMPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YIOJI MEX/Y BEKTOPAMH, CKAJSIPHOE TIPOU3BEACHUE BEKTOPOB,
KOJUIMHEAPHbIE M KOMILIAaHAPHBIE BEKTOPHI.

Haxoaute cyMMy BEKTOPOB M MPOM3BEJCHUE BEKTOpA HA YUCIIO, YTOJI MEXKIY BEKTOPAMH, CKAJIIPHOE
NPOM3BE/ICHUE, PACKIIABIBATE BEKTOP 110 IByM HEKOJTMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKApTOBOW CHCTEME KOOp/ANHAT.

[IpumensaTh reomerpudeckue (GakThl ISl PEIICHHUs CTEPEOMETPUYECKHX 3a/1ad, IPEINnoIararoiniux
HECKOJIBKO I1ar0B PEIICHHS, €CITH YCIOBHS IPUMEHEHHS 33/1aHbl B IBHOM (hopMme.

PemiaTh mpocreiinie reoMeTpUUECKUE 3aa4K Ha TPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/IA.

Pemate 3amaun Ha JOKa3aTEIbCTBO MAaTEMAaTHYECKUX OTHOIICHHH M HAX0XKICHHUE TEOMETPHUYECKHX
BEJIMYMH MO o0OpasliaM WJIM alroOpuTMaM, MPUMEHSS M3BECTHBIE METOIbI TPU PEIICHUU CTaHIapTHBIX
MaTeMaTHYECKUX 3a/1a4.

[TpuMeHsATh MPOCTEHIINE TPOTPAMMHBIEC CPEACTBA U AIIEKTPOHHO-KOMMYHHUKAI[MOHHBIC CHCTEMBbI ITPH
pELICHUH CTEPEOMETPUIECKUX 3a/1aY.

[IpuBOaMTH MpHMEpPHl MAaTEMAaTHUYECKHX 3aKOHOMEPHOCTEH B TPHPOJE W KHU3HHU, PACIO3HABATh
NPOSIBJICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh MOJTyYeHHBbIC 3HAHHUS HA MPAKTHKE: aHAU3UPOBATh PEAbHBIC CHTYAIl[MH W MPUMEHSThH
U3y4YCHHBIC TOHATHS B IPOIECCe IMOWCKA PEUICHUS MaTeMaTH4ecKd CHOpMyIHpPOBAHHOW MPOOIIEMBI,
MOJIETTMPOBATh peajibHbIE CUTYyallud Ha S3bIKE TEOMETPUH, HCCIENIOBATh MOCTPOCHHBIE MOJECIU C
UCIIOJIb30BAHUEM I€OMETPUYCCKUX MOHATHI U TEOpEM, arnapara ainreOpbl; pemarh MPakTHIeCKUe 3a/1a4H,
CBSI3aHHBIC C HAXOXK/ICHHEM T€OMETPHUCCKUX BEJTHUHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 B 1
BEAICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edso0.ru/1c209e37
bubmmoteka IIOK
4 10 1
VYTribl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU https://m.edsoo.ru/1c209e37
bubnmorexa LIOK
5 M 11 1
HOTOTPaHHiKH https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 9 1
OObEMBI MHOTOrpaHHIKOB https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
7 IT : 4 1
OBTOPEHHUE: CEUCHUS, PACCTOSIHUS U YTJIbI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne /i P Konrpoabnbsie IIpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edso00.ru/1c209e37
N bubmuoreka [JOK
2 1
OOnemer Ten > https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPbI U KOOPJMHATHI B IPOCTPAHCTBE 0 httos://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTH3alus 3HaHui https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosnvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontposbusbie IIpakTnueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TIOHATHSI CTEPEOMETPHU:
TOYKA, IpsiMasi, TUIOCKOCTb,
npoctpaHcTso. [IpaBuna
M300pakKeHHs Ha PUCYHKAX: 1 bubmmorexa [IOK
P puey L https://m.edsoo.ru/aecc77cd
M300paxKeHHsl MI0CKOCTEH,
napauIeIbHBIX IPAMBIX (OTPE3KOB),
CEpeIuHBl OTpe3Ka
[TonsaTus: nepecekaromuecs
IJIOCKOCTH, MEPECEKAIOIIUECS MpsiMast 1 bubmorexa LOK
> TEP P https://m.eds00.ru/2d8a9c99
U TJIOCKOCTh
[TonsATHs: nepecekaromuecs
IJIOCKOCTH, MEPECEKAIOIIUECS MpsiMast 1 bubmmorexa [JOK
> TEP P https://m.edsoo.ru/db685e73
U TUIOCKOCTD
3HaKOMCTBO C MHOTOI'paHHHKAMHU,
n300pa’keHre MHOTOIPaHHUKOB Ha 1 bubnuorexa [IOK
PUCYHKAaX, HAa IPOEKIIMOHHBIX https://m.edsoo.ru/a63959%d
yepTekax
HavanbHbie cBenieHus 0 kyoe u
) bubmuorexa [{OK
nMpaMue, X pa3BEPTKU U MOJEIH. 1

CeueHus MHOTI'OIrpaHHUKOB

https://m.edsoo.ru/b30dff38
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HavanbHbie cBenieHust 0 Kyoe u

bubnunoreka LIOK

6 [MUPaMUJIE, UX PA3BEPTKHU U MOIEIIH.
p XD p https://m.edso0.ru/3d8ffd32
CedeHusi MHOTOTPaHHUKOB
TTousTre 00 aKCHOMATHYECKOM
7 IMOCTPOECHUH CTEPEOMETPHUM: aKCHOMBI bubmorexa LIOK
p P TpaH: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHH U CIEACTBUS U3 HUX
[TousTre 06 aKCHOMAaTHYECKOM
8 IIOCTPOEHUH CTEPEOMETPHUHN: aKCHOMBL bubmorexa LOK
B P TpHH: https://m.edsoo.ru/239c8ch4
CTEPEOMETPUM U CIIEJICTBUA U3 HUX
[Moustre 00 aKCHOMAaTHYECKOM
9 IIOCTPOEHUH CTEPEOMETPUU: AKCHOMBI bubnnorexa [JOK
p P TPHH: https://m.edso0.ru/65c6b106
CTEPEOMETPHUH U CJICACTBHUS U3 HUX
[Moustre 00 aKCHOMAaTHYECKOM
10 IIOCTPOEHUH CTEPEOMETPUU: AKCHOMBI bubmorexa HOK
P P Tpar: https://m.eds00.ru/258fc245
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3anmHOE pacnosioxkeHue NpsiMbIX B
11 IIPOCTPAHCTBE: MepeceKaroIuecs, bubmmnoreka HOK
MapaJulesIbHbIE U CKPEIIUBAOIINECS https://m.edsoo.ru/1a2520f6
psIMbIe
[TapamiensHOCTh NPAMBIX U
MJIOCKOCTEH B MPOCTPAHCTRBE:
12 ImapaJlJICIbHBIC IIPIAMBIC B BI/I6J'H/IOTGK3 HOK
P p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPATUIETLHOCTD TPEX
MPSIMBIX
[TapaneapbHOCTh NPSIMBIX U
13 IJIOCKOCTEN B TPOCTPAHCTBE: bubnuotexa [JOK

[TapayeabHOCTB NPSIMON U
IUIOCKOCTH

https://m.edsoo.ru/ee1d19b9
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14 VYri1bl ¢ cOHanpaBlIeHHBIMU bubmmoreka [JOK
CTOpOHAMU https://m.edso00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubnmnoreka HOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron mexay npsiMbIMU B bubmmoreka [JOK
MIPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapannenbHOCTb MIIOCKOCTEN: Bbu6moreka [JOK
napasuiesibHbIe TIJI0OCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napasuieabHbIX MIOCKOCTEN buomorexa LIOK
P https://m.edsoo.ru/e504d656
IIpocreiire npoCTpaHCTBEHHbBIE
19 (’pir bl Ha nnolz:KoTc]iH' TETpan, brbmmorexa LIOK
P $ TETPAAP, https://m.edsoo.ru/4a28dc02
KyO, apaienenume;|
bubnmorexa LIOK
20 IT 7
OCTPOSHHE CeHerHH https://m.edsoo.ru/1d434dOf
. bubmuoreka [IOK
21 IT
OCTPOSHHE CeHerHH https://m.edsoo.ru/ec26fe5d
KonTposbHas padora Nel mo reme
99 "IIpsiMmble M IIJIOCKOCTH B bubmmnoreka HOK
npocrpancrse. [lapanieabHocTs https://m.edsoo.ru/9a0a9%e56
NPAMBIX H IIOCKOCTE"
[leprieHAMKYIAPHOCTH MPSAMOUN 1
23 HJ'I(I))CKO(fFI/I'}II'Ie I:IeH WK ?1;[ HBIC bubmmorexa LIOK
- [EpeHMIyIEp https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B TIPOCTPAHCTBE
24 [Ipsimble napasuienbHble U bubnuorexa [IOK
NEPHEHAUKYIISIPHBIE K ITTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble napaienbHbIe U bu6muoreka [JOK

NEPNCHAUKYIISIPHBIC K ITJIOCKOCTH

https://m.edsoo.ru/ba545966
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26 [Ipu3Hak nepneHuKyIsIpHOCTH Bu6muotexa [JOK
NPSMON U TNIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepnesauKyIsIpHOCTH bubnuoreka [JOK
MPSMON U TNIOCKOCTH https://m.eds00.ru/79165d15

98 Teopema o npsimoit bubmmoreka [JOK
MEePIECHANKYISIPHOMN TIIIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit Bbu6moreka [JOK
NepPHEHANKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubnuoreka [IOK
NEPIEHAUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHaUKYIsIp U HAKIOHHBIE:

31 paccTosiHuE OT TOYKHU J0 TUIOCKOCTH, ﬁggﬁ;&fgﬁfﬁg 3c47743
PAcCTOSHKUE OT MPSAMOM 10 IIOCKOCTH T '
[eprienaAuKyYIISIp ¥ HAKJIOHHBIE:

b K

32 paccTosiHUe OT TOYKH JI0 TUNIOCKOCTH, h;II?SJ_I/I//I;T:;(;?S I66fefadd
paccTosIHUE OT MPSAMOU J0 TIOCKOCTH T '
[eprienaAuKyYIISIp ¥ HAKJIOHHBIE:

33 paccTosiHAE OT TOYKH JI0 IJIOCKOCTH, Egg_jﬁ;fg;?g}:l%?b%g
paccTosiHUAE OT MPSMOM JI0 TIOCKOCTH T '
[eprienaAuKYIISIp ¥ HAKJIOHHBIE:

34 paccTOsiHUAE OT TOYKH JI0 IJIOCKOCTH, E::SSJ?;&T:;(sillr(a/I;bee 22be
paccTostHue OT MPSAMOM 70 TUIOCKOCTH T '

35 VYribl B IPOCTPAHCTBE: YTOJl MEXIY bubmmoreka [JOK
MPSIMOU U INIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJ1, TUHEHHBIN YToJl bubmuoreka [JOK
JBYTPaHHOIO yrjia https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHbIi yroJ, THHEHHBIH yTo bubmuoteka [IOK

JBYTPaHHOTO yTia

https://m.edsoo.ru/c7c777ed
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[IepnieHIUKyYIAPHOCTD IIOCKOCTEN:

38 MpU3HAK NEPIEHIUKYISIPHOCTU ABYX bubmmorexa LIOK
= https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEH
[IepnieHIUKyYIAPHOCTD ILIOCKOCTEN:
39 HpII;3HaK Hel})/negnHKyns{pHOCTn JIBYX bubmmorexa LIOK
& https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEHN
[leprieHANKYISAPHOCTD IIOCKOCTEH:
40 IPU3HAK NEPIEHIUKYJISIPHOCTU ABYX bubmmorexa LIOK
- https://m.edsoo.ru/ba75dc57
IJIOCKOCTEH
41 TeopeMa 0 TpEX NEPHEHANKYIISIPAX bubmmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX NepHneHAUKYIIpax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepreHAUKYISIpax bubmorexa LIOK
https://m.eds00.ru/9f246736
Kountpoabnas padora Ne2 mo remam
44 "IlepneHANKYJISIPHOCTD NPSIMBIX U bubmmnoreka HOK
miockocTeil" u "Yribl MexIy https://m.edsoo.ru/5b971ef3
NPAMBIMH U INIOCKOCTAMH'"
[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOTPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIBIE Bubmmorexa [IOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKaA
MHOTOTpaHHHKA
[Tpusma: n-yronpHas npusma; rpaHu v
46 OCHOBaHUS TIPU3MBI; TIpsiMasi U bubmmoreka [JOK
HaKJIOHHAs MTPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJIHAS! TOBEPXHOCTh MPU3MBbI
47 [Tapamienenunen, IpsIMOYTrOJbHbBIN bubmuotexa [JOK
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napauiCJICI1IIC] U €ro CBOMCTBaA

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

[Tupamuia: n-yroyipHas nupamusia,
rpaHd ¥ OCHOBAHUE MTUPAMUJIBL;

48 OOKOBas U MOJIHASI TOBEPXHOCTh bubmmorexa [JOK
p . https://m.edsoo.ru/fblcd0a5
MMpaMU/Ibl; IPABUIIbHAS U yCEUEHHAS
nupamuja
[TpaBuiIbHBIE MHOTOTPAHHUKHU:
MOHSATHE TTPABUIILHOTO

49 MHOTOTpaHHUKA; TPaBUJIbHAS [TPU3Ma bubnmnorexa [JOK
Y IIpaBUJIbHAS IUpaMuUa; NPaBUIbHASL https://m.eds00.ru/074c8865
TpEeyroyibHasi mupamMuia u
MPAaBUIBHBIA TETpasap; KyO
[IpencrasieHue o NpaBUIBHBIX

50 MHOI'OIPAHHUKAX: OKTad bubnnorexa [IOK

P ] P> https://m.edsoo.ru/a0fdd5bf
JOJICKAdAP U UKOCAIIP.
CummeTpusi B IpOCTPAHCTBE:
CUMMETpPHSL OTHOCUTEIIBHO TOUKH,

51 IPSIMOM, TNIOCKOCTH. DJIEMEHTBI bubmuoreka [IOK
CUMMETPHUH B MIUPAMHUJIAX, https://m.edsoo.ru/b9e777d9
napajuiesenuneaax, mpaBuiIbHbIX
MHOTOT'PaHHHUKAX
Beruncnenue 3neMeHToB

52 MHOTOIPaHHHUKOB: pEOpa, JrMaroHaIn bubmrorexa LHOK

P - peopa, ’ https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
MTOJIHOM TOBEPXHOCTHU NIPSAMOM
. bubmuoreka [{OK
53 MIPU3MBI, TUIOIIA/ (b OCHOBAHUH,

TeopeMa 0 OOKOBOM MOBEPXHOCTH
NPSMON MPU3MBI

https://m.edsoo0.ru/37d84157
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[Tnomans 60KOBOI MOBEPXHOCTH U
HOBEPXHOCTH MPABUIILHOW ITUPAMH/IBI,

bu6nunoreka LIOK

54
Teopema o IO OOKOBOM https://m.edso0.ru/5603e30b
MOBEPXHOCTH YCCUEHHON MUPaMUJIbI
55 KonTtposbHnasi padora Ne3 mo reme Bu6muotexa [JOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
N bu6nmorexa [IOK
56 lonsmue 06 0bneme https://m.edsoo.ru/7ad0020b
N bubnnorexa [IOK
> OOBEM nupamu el https://m.eds00.ru/235171b3
N bubnnorexa [IOK
58 OOBEM mupamu el https://m.edsoo.ru/f47dfefd
N bubnnorexa [JOK
59 OObEM nHpavHAb: https://m.eds00.ru/79¢10312
n bubnuoreka [{OK
60 OObEM nHpavH s https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
61 OOBEM NpH3MbI https://m.eds00.ru/79853608
N bubmuorexa [{OK
2
6 OOBEM NpH3MbI https://m.edso0.ru/1e053890
N bubnuoreka [{OK
63 OOBEM MpH3MbI https://m.edso0.ru/482d3f51
64 KonTtposbHas pabora Ne4 o reme bubmuoreka [IOK
"O0BbEMBI MHOTOTPAHHUKOB'"' https://m.edso00.ru/28a6573c
[ToBTOpeHnue, 06001IEeHNE
65 cucreMaru3anus 3HaHui. [locTpoeHue bubmorexa HOK
Sriban ' P https://m.eds00.ru/098bedad
CCYCHU B MHOTOTPaHHHKE
66 [ToBTOpeHnue, 06001IeHNE bubmmorexa [JOK

https://m.edsoo.ru/f7792ba9
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cHUCTeMaTU3alrs 3HaHUM.
Brruuciienne pacCTOsTHUN: MEXITY
JBYMsI TOUKaMH, OT TOYKHU JO MPSAMOH,
OT TOYKH JI0 INIOCKOCTH, MEXY
CKPELIMBAIOIIMMUCS IPSIMbIMU

67 IIpome:xxyTouHasi aTTecTaANMs

[ToBTOpEeHME, 0000IIEHNE
CHCTEMaTH3aIMs 3HAHWA.
Brrunciienue yrioB: Mexy

68 CKPEITUBAIOIIMMHUCS TPSIMBIMH,
MEXIY MPSIMOM U INIOCKOCTHIO,
JIBYTPAHHBIX YTIIOB, YTJIOB MEXKTY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubnunoreka LIOK
https://m.edsoo.ru/b9146bc0

bubnuoreka [{OK
https://m.edso0.ru/56765e8b
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoka Kourpoabusie IIpakTHueckue A bp
n/n Bceero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
Cdepa u map: eHTp, paamyc,

1 HaMeTP; IIOMAlb IIOBEPXHOCTH 1 bubnnorexa [IOK
A P> Ha p https://m.edso0.ru/0341bc2b
cdepbl
B3anmuoe pacnonoxxenue cepbl 1

bubnunoreka LIOK
2 IUIOCKOCTH; KacaTeJIbHas II0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmoreka [JOK
mmockocTu. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
[unwaapudeckas MOBEPXHOCTbD,

4 o0pa3yroue MUINHIPHIECKOM 1 bubnnorexa [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.eds00.ru/6054b8c1
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroIias U OCh; 1 bubnnorexa [JOK
IUIOIAah OOKOBOM M MOJHOM https://m.edso0.ru/188f6216
MTOBEPXHOCTH
N300pakeHne numuHApa Ha
miIockocTd. Pa3zBépTka nuianHapa.

6 CeueHns nuIMH pa (rmocxocnio 1 bubmmorexa LIOK

B . P ’ https://m.edsoo.ru/016e25eb
MapajuIeITIbHON HITH
MEPIICHIUKYISIPHOW OCH IIHJIUH/IPA)
Bubnuoreka IIOK
7 Konnueckast mOBEpXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yronme KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPILIUHA
KOHUYECKOM MTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,

8 00pa3yroias ¥ 0Ch; IJIOIIAAb bubmorexa LIOK
pasy VHI L Ha https://m.eds00.ru/897dd3b2
OOKOBOM U MMOJIHOW MOBEPXHOCTH
Vceu€HHBIN KOHYC: 00pa3yrolue 1
9 BBICOTA; OCHOBaI:Hs{ 51 gOKZB;: bubmorexa LHOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N3o06paxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO, bubnuoreka [IOK

10 .

MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IIJIOCKOCTBIO, TPOXO/ISIIEH Yepe3
BEPILHHY)

1 Komb6unamus ten BpaiieHus u bu6nmorexa LIOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHHuk, ONUCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmuoreka [IOK
MHOTOI'PAHHUK WIH B TEJO https://m.eds00.ru/0b136158
BpallIeHUS

13 [Tonsitue 06 00BéMe. OCHOBHBIC but6mmorekxa [IOK
CBOMCTBA 00BEMOB TEI https://m.edsoo.ru/26a03fbh7

" bubnuotexa [JOK
14 006
PEM HITIHIAPA, KOHyca https://m.edso00.ru/5513d87b
but6mmorekxa [IOK

15 é
OOLEM mapa u niomans chepet https://m.edsoo.ru/d189bde2

b K

16 [TomoOHbIE TEeNa B MPOCTPAHCTBE. noamorexa 1O

https://m.edsoo.ru/810cfleb
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COOTHONICHUS MEXTY TUTOIIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOXOOHBIX TE

KonTtpoabnas pa6ora Nel no

bubnunorexa LIOK
17 TeMaM ""Tea Bpamenus' u
" "p = https://m.edsoo.ru/4a33a8ab
O0BeMBI TEJI
18 BekTop Ha miockocTH U B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI10’keHE U BEIYUTAHUE BEKTOPOB bubmorexa LOK
p https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOPA Ha YUCIIO bubmorexa [JOK
p https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILIaHApHBIM BEKTOPaAM bubmorexa LOK
P Pam. https://m.edsoo.ru/a28fd74e
[IpaBuno nmapamienenunena
Pemenne 3aa4, cCBI3aHHBIX C
22 MpUMEHEHUEM IIPABIII JEUCTBUH C bubmorexa LIOK
p p s https://m.edso0.ru/5a827900
BEKTOpaMHU
KoopauaaTtHO-BEKTOPHBINA METO
23 bi{ HpﬂemeHI/H/I reOMef HYECKUX bubmmorexa [OK
pHp p https://m.edsoo.ru/d3alfe30
3amaq
[IpssMmoyronbHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bu6muoreka [JOK
Koopaunats! Bextopa. [Ipocteiimue https://m.eds00.ru/48db7058
3a/1a4yd B KOOpAMHATaxX
o5 VYroa Mexay BEeKTOpaMH. bubmmoreka [JOK
CkanspHOe POU3BEICHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruncnenue yriioB Mexmy bubmuoteka [IOK



https://m.edsoo.ru/4a33a8ab
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IMPpsAMBIMHA U INIOCKOCTAMU

https://m.edsoo.ru/8efbe78e

KonTpoabHas padora Ne2 mo teme

bub6nmoreka [IOK

2 "BEKTOpLI H KOOPAUHATEI B https://m.eds00.ru/77¢22fc5
NMPOCTPAHCTBE
[ToBTOpEeHME, 0000IIEHNE U

28 cucTeMaru3anus 3HaHui. OCHOBHBIC bubmuorexa [IOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edso00.ru/1780ba5d
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1

29 cucremaTusanus 3HaHuii. OCHOBHBIE bubnnorexa [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.eds00.ru/078cd184
IJIAHUMETPUHU
[ToBTOpEeHME, 0000IIEHNE 1

30 CHCTeMaTHu3alys 3HaHui. 3agaun bubnunoreka LIOK
IIJIAHUMETPUU U METOIBI X https://m.edsoo.ru/7491efe0
peuieHus
[ToBTOpenue, 0600IIEHNE U

31 CUCTEMAaTH3alysl 3HaHUH. 3a1a4u bubmmnoreka HOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpenue, 0600IIEHNE U

32 cucreMaTu3anus 3Haguii. OCHOBHEIE but6mmorekxa [IOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

33 IIpomexyTouyHas aTTecTanus bubnmorera LHOK

https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0600mEeHNE U bubmmoreka [IOK

cUCTEMaTH3aInsI 3HAaHUH

https://m.edsoo.ru/f465d10e
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OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Matemaruka: anreOpa 1 Hayajla MaTEMaTUYECKOT 0 aHalu3a, reometpus. ['eomerpus. 10-11
kiacc. YueOHuk. ba3oBsrii u yrimyonéunsiii ypouu/ AtanacsH JI.C., bByty3os B.®D.,
Kamommes C.b. u np. ;Aknuoneproe odmectso "M3narenscto "l[Ipocsemenue”

I'eometpus. unakruueckue matepuansl. 10 kiace. bazossiii u npodunsHbld ypoBHU./B.T.
3uB; AkmnonepHoe obmiecTBo "M3narensctBo "[IpocBemienne"

I'eomerpus. Aunaktuueckue Mmarepuaisl. 11 kinacc. ba3zoBsiil u nmpoduasHbi ypoBHU./b.I'.
3uB; AkimonepHoe odmectso "M3narensctBo "[Ipocsemnienue"

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Metoanyeckoe mocodue K MpeIMeTHON THHUK yuyeOHUKOB 1o reometpun JI. C. AtanacsH,
B.®.byry3oBa, C.b.Kanomuesa u ap.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/

https://ege.sdamgia.ru



