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IHHOACHUTEJIBHAA 3AIIMCKA

PaGouast mporpamma y4yebHoro kypca «I eomerpusi» 6azoBoro ypoBHsS s oOywarommuxcs 10 —11
KJIacCcOB pa3zpaboTaHa Ha ocHOBe DelepaabHOro TOCYAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIAPTa CPEITHETO
o011ero oopazoBaHus, C yUETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHHIA, IPEABABISIEMbIX K MATEMaTHYECKOMY
00pa3oBaHMIO, U TPAIUIMIA POCCHICKOTO 00pa3oBaHus. Peann3anus mporpaMmMbl 00ecIieYMBaET OBJIAICHUE
KJIIFOYCBBIMU KOMIICTCHIUAMU, COCTABJIAIOIIMMU OCHOBY JIsI CAMOPa3BUTUA U HCIIPCPBIBHOTO 06pa30BaH1/1;1,
[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U TI03HABATEIILHOTO Pa3BUTHS JIMYHOCTH OOYUYAIOIIUXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca reoMeTpUM Ha YPOBHE CpeiHero obmero oOpa3oBaHHUs 00YCIIOBJIEHA
MPAKTUYECKOH 3HAYMMOCTHIO METAlpPEAMETHBIX M TPEAMETHBIX PEe3yJbTaToOB OOydYeHHsS TEOMETPUH B
HaIpaBJICHUU JUYHOCTHOTO Pa3BUTHUs oOydaromuxcs, GopMupoBaHus GyHKLIHMOHAIBHON MaTeMaTHYECKOM
IPaMOTHOCTH, HW3YYEHHUS JPYrHX Y4eOHBIX JUCHMIUIMH. Pa3BuTHe y 0Oy4yarommMxcsi TNpaBHIbHBIX
IPEJCTABICHUN O CYIIHOCTH U MPOUCXOXKICHUN I€OMETPUUYECKUX a0CTpaKIMi{, COOTHOLIEHUH PEalbHOT0 U
MJICAIbHOT0, XapaKTepe OTPAKEHUSI MAaTEMAaTUYECKOM HAYKOU SIBJICHUH U MPOLECCOB PEAJILHOIO MUPa, MECTE
reOMETPHH B CUCTEME HAyK M POJIM MaTEMAaTUYECKOI0 MOJIEIMPOBAHUS B HAYYHOM IO3HAHUH U B IIPAKTHUKE
CTocoOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS YyYaIIUXCSA, a TaKXKe KadeCTB MBIIUICHUS,
HE0O0XOAUMBIX JUISl afialTallii B COBPEMEHHOM OOIIEeCTBE.

I'eomerpust sBIsieTCS OJHUM M3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHEro OOIIero 00pa3oBaHMsI, TaK
Kak o0ecrneynBaeT BO3MOXKHOCTb U3YUEHMs KaK JAUCLUIUIMH €CTECTBEHHO-HAyYHOH HANpaBiICHHOCTH, TaK U
T'YMAaHUTAPHOM.

Jlornueckoe MbllUIeHHE, (opMUpyeMOe NpU H3YYEHUH OOYYaroIUMHCS IOHSATUHHBIX OCHOB
TE€OMETPUH W TOCTPOCHUM LENOYKH JIOTHUECKUX YTBEPXKACHHUN B XOJ€ PEIICHHS T€OMETPHUYECKUX 3ajad,
YMEHHUE BBIABUraTb U OINPOBEPraTb TUIOTE3bl HEMOCPEACTBEHHO HCHOIb3YIOTCS HPU PELICHWU 3aaay
€CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH U3 Kypca (pHU3HKH.

YMeHHe OpHUEHTHpPOBAThCS B IPOCTPAHCTBE MIPaeT CYLIECTBEHHYIO pOJIb BO BCEX 00JacTAX
JesTeIbHOCTH YenoBeka. OprueHTanus 4eJI0BeKa BO BPEMEHH U IIPOCTPAHCTBE — HEOOXOANMOE YCIIOBHE €T0
COLIMAJIBHOTO OBITHS, (hopMa OTPAKEHHSI OKPYKAIOIIEro MUPA, YCIOBHUE YCIEUIHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus JeicTBUTENbHOCTH. OneprpoBaHre MPOCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSET Pa3HbIE
BUJIbI YUE€OHOM U TPYIOBOH JI€ATETLHOCTH, SIBJIETCSI OJJHUM U3 POPECCHOHATBLHO BasKHBIX Ka4eCTB, TO3TOMY
aKTyanbHa 3ama4a (popMHUpOBaHUS y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBUIHOCTH
00pa3HOT0 MBILIUIEHUS] — CYLIECTBEHHOIO KOMIIOHEHTAa B MOJIOTOBKE K MPAKTHYECKOH IEATENILHOCTH IO
MHOTHM HaIpaBJICHUSM.

Ilenp ocBoeHus mporpammbl yueOHOro Kypca «['‘eomerpus» Ha 0a30BOM ypoBHE OOy4eHHUS —
0011e00pazoBaTeibHOE U OONICKYJIbTYPHOE pa3BUTHE OOyYarolmuxcsi 4depe3 obOecreueHrne BO3MOKHOCTHU
NpUOOPETEHUsT U UCHOJIb30BAHUS CUCTEMATUUYECKUX T'€OMETPUUECKUX 3HAHUU U JIEHCTBUH, crerM(pUUHBIX
r€OMETPHH, BO3MOKHOCTH YCIIEITHOTO TPOJOJDKCHHS 00pa30BaHMUs IO CIIEIUAIBHOCTSM, HE CBSI3aHHBIM C
MPUKIIAJHBIM UCTIOJIb30BAaHUEM [€OMETPHH.

[Tporpamma 1o reomeTpuu Ha 6a30BOM YPOBHE MpeTHA3HAYEHA TSI 00YJArOIINXCS CPETHEH IKOITBI, He
UCTIBITHIBABIIMX 3HAUNTENBHBIX 3aTPYAHEHUIN Ha YpOBHE OCHOBHOIO 0011ero oopa3oBanus. Takum o0pas3om,
oOyuatoluecss Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIME MAaTeMaTH4YECKHE YMEHUS, CBSI3aHHBIE CO
crnienn(UKoil TeoOMeTpUN U HeOOXOAUMBIE JUIS )KU3HU B COBpEMEHHOM ol1iecTBe. Kpome 3T0ro, oHM UMEIOT
BO3MOYKHOCTh M3YYUTh TEOMETPHUIO OoJiee TITyOOKO, €CiM B JaJbHEHIIEM BO3HHKHET HEOOXOIMMOCTH B
reOMETPHUECKUX 3HAHUSAX B IPOPECCUOHATBHOM NeATETLHOCTH.

JIOCTIKEHHE IIeNTd OCBOEHHS IMPOrpaMMBl 00ECHeUMBACTCS PEHICHHEM COOTBETCTBYIOIIMX 3ajad.
ITpuopuTeTHBIMH 331a4aMH OCBOEHHUS Kypca «I'eomeTpumn» Ha 6a30BoM ypoBHe B 10—11 kiaccax siBistoTCS:

(dbopMUpOBaHHE TIPEICTABICHHS O TEOMETPHUH KaK 4YaCTU MUPOBOM KYJIBTYpPHI M OCO3HAHUE €€ B3aUMOCBSI3HU C
OKpY>KaloIUM MUPOM;



(dbopMUpOBaHHE MPEACTABICHUSI 0 MHOTOTPAHHHUKAX U TeJlaX BPAIICHHS KaK O BAXKHEUIINX MaTeMaTHYECKIX
MOJIETISIX, TO3BOJISIIOIIMX OMUCHIBATh U U3Yy4aTh Pa3HbIC SBJICHUS OKPYKAIOILIET0 MUPA;

(dbopMUpOBaHHE YMEHHUS PACIIO3HABATH HAa YepTEkKaxX, MOJIECNIAX M B PEaTbHOM MUPE MHOTOTPAHHHUKHU W TeNa
BpallleHHUS;

OBJIQJICHHE METO/IaMHU PEIICHUS 3aa4 Ha TIOCTPOSHUS Ha M300paKEHUSX MPOCTPAHCTBEHHBIX (DUTYD;
(dbopMUpOBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSATUSMU O MHOTOIPAaHHUKAX U TeJlaX BpallleHUs U UX
OCHOBHBIMH CBOMCTBaMH;

OBJIaJICHHE aJIrOPUTMaMU PELICHUSI OCHOBHBIX TUIIOB 3a7a4; (POPMUPOBAHKHE YMEHHUSI IPOBOIUTH HECTIOKHBIE
JIOKa3aTelIbHbIE PACCYXKICHUS B XOJ€ PELICHUS CTEPEOMETPUUYECKHX 3ajlad M 3a7ad C NPAKTUYECKUM
COJIEp>KaHUEM;

pa3BUTHE MHTEJUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOYYarOIIMXCsl, MO3HABATEIHHONW aKTHBHOCTH,
UCCIIEIOBATENbCKUX YMEHUN, KpUTUYHOCTU MBIIUICHHUS,

dbopmupoBanne (YHKIIMOHATBHOW TPaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU: YMEHHE PAacllO3HaBaTh
MIPOSIBJICHUS] TEOMETPUUECKUX MOHITHH, 00bEKTOB M 3aKOHOMEPHOCTEN B pealbHBIX KU3HEHHBIX CHUTYAIUIX
U TpU H3YyYCHUH JPYruX YYeOHBIX MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
(bopMynupoBaTh UX Ha SI3bIKE T€OMETPUM U CO3/1aBaTh T'€OMETPUYECKUE MOJENH, MPUMEHSITh OCBOCHHBIN
TEOMETPUUYECKUN ammapar i pPElmIeHUs NPaKTHKO-OPUEHTUPOBAHHBIX 3a7a4, WHTEPIPETHPOBATH H
OLICHUBATh MOJyUYECHHBIEC PE3YIbTATHI.

OTan4uTeNIbHOW OCOOCHHOCTBIO TIPOIPAMMBI SIBJISIETCSl BKJIIFOUEHUE B KypC CTEPEOMETPUU B Hadale
€ro M3yueHHUs 3aJay, pellaeMblX HAa YPOBHE HHTYMTUBHOIO IIO3HAHUS, M OIpeneiaEHHBIM 00pa3oM
opraHu3oBaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT PAa3BUTHUIO JIOTHYECKOTO M IPOCTPAHCTBEHHOTO
MBIIUICHHS], CTUMYJTUPYET MPOTEKAaHNE MHTYHUTUBHBIX MPOIIECCOB, MOTUBUPYET K AalbHEHIIEMY H3y4EHUIO
npeamera.

[Ipenmourenue oTAAETCA HATIIATHO-KOHCTPYKTHBHOMY METONY OOY4YeHHS, TO €CThb TEOPETHYECKHE
3HaHUS WMEIOT B CBOCH OCHOBE YYBCTBCHHOCTH IPEIMETHO-TIPAKTHYECKON JeATeIbHOCTH. Pa3BuTHE
MIPOCTPAHCTBEHHBIX MPECTABICHUHN Y YUaIIUXCs B Kypce CTEpEOMETPHUH ITPOBOIUTCS 3a CUET pElIeHHs 3a/1a4
Ha CO3/IaHM€ TPOCTPAHCTBEHHBIX OOpA30B W 3a/lad HAa ONEPUPOBAHUE MPOCTPAHCTBEHHBIMH OOpazamu.
Coznanue obOpaza TPOBOAUTCA C OMOPOM HA HAIVISIIHOCTb, a OINEpHpOBaHHE 00pa3oM — B YCJIOBHSX
OTBIICYCHHS OT HATJISITHOCTH, MBICIICHHOTO U3MCHEHHUS €T0 UCXOHOTO COJICPIKAHUS.

OcHoBHbIE coaepaTenbHble TuHUU Kypca «['eomerpum» B 10-11 kmaccax: «MHOTOrpaHHUKHY,
«[IpsiMbIe ¥ TUIOCKOCTH B TIPOCTpAaHCTBEY, «Tena BpameHus», «BeKTOpbl 1 KOOPIUHATHI B MPOCTPAHCTBEY.
dopMHUpoBaHUE JOTUYECKUX YMEHUH pacmpenensercs He TOJBKO MO COAepKaTeNbHBIM JUHHUSAM, HO U IO
rojiaM 00y4eHusl Ha YpOBHE CpeAHEro ol1ero o0opa3oBaHusl.

Cogepxanre 0oOpa3oBaHMs, COOTBETCTBYIOIIEE MpPEIMETHBIM pe3yibTaTaM OCBOEHHUS paboueid
MpOrpaMMBbl, pacrpeaeiéHHBIM 10 ToAaM OOyYEHHs], CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4TOOBI OBJIAJICHUE
TF€OMETPUUYECKUMHU TOHSATHUSAMU W HABBIKAMHU OCYIIECTBIISIIOCH TMOCJIEIOBATENIBHO W MOCTYHATENbHO, C
COOJTFOJICHHEM TPUHITUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKIIOYAINCH B OOINIYI0 CHCTEMY
T€OMETPUUYECKUX TMPEACTAaBICHUN OO0yJarommxcs, pacmmpsis u yrayomss e€, oOpa3ys MpouHbIe
MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenune reomerpun orBogutcs 2 yaca B Henento B 10 kinacce u 1 yac B Hepenmto B 11 kiacce,
BCETO 3a J1Ba rojia ooy4yenus - 102 yueOHbIX yaca.
COAEP)XAHUE YYEBHOI'O KYPCA

10 KVIACC

IIpsimble ¥ MJIOCKOCTH B POCTPAHCTBE
OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTh, HpocTpaHcTBO. [loHsTHEe 00
AKCMOMAaTUYECKOM MTOCTPOSHUH CTEPEOMETPUN: AaKCHOMBI CTEPEOMETPUHU U CIECACTBUS U3 HUX.



B3auMHOE pacrnosioKeHUE TPSIMBIX B IPOCTPAHCTBE: IIEPECEKAIOIMUECs, IapajuICIbHBIE U
CKpeluBaomuecss npsMele. llapamienpHOCTh NPAMBIX M INIOCKOCTEH B IPOCTPAHCTBE: INapaUICIbHBIC
IIPsIMBIE B IPOCTPAHCTBE; MAPAJUIEIBHOCTh TPEX NMPSAMBIX; MAPAJLICIBHOCTh IPSAMOM U IJIOCKOCTH. YTIIBI C
COHAIIPABJIICHHBIMM CTOPOHAMM; YTOJI MEXIY INPSAMBIMH B IPOCTpaHCTBE. [lapaienbHOCTh INIOCKOCTEH:
napaJiesIbHbIe TUIOCKOCTH; CBOMCTBA MapauienbHbIX TiockocTeil. [Ipocrelimme npocTpancTBeHHBIE (GUTYPBI
Ha IJIOCKOCTH: TeTpa’Ip, KyO, napajuieienumen; NocTpoeHUe CeUeHHH.

IlepneHIUKYISAPHOCTD NPSAMOM U IJIOCKOCTH: NEPIEHAMKYJISPHBIE IPSIMbIE B IIPOCTPAHCTBE, IIPSIMBIC
[apaJuIeIIbHBIE U NMEPIEHIUKYISPHBIE K INIOCKOCTH, IPU3HAK NMEPIEHANKYISIPHOCTH NPSAMOM M IIJIOCKOCTH,
TeopemMa O IpsSMOM MNEPHEHIAUKYJISPHOM IUIOCKOCTH. YTIJIbl B IPOCTPAHCTBE: YoM MEXIY HIPsIMOM U
IUIOCKOCTBIO; JABYI'PAaHHBIM yTroJl, JIMHEHHBIA Yroj [BYrpaHHOro yria. lleprneHaukynsp W HAaKJIOHHBIE:
paccTosIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHHE OT IPSMOMA 10 IFIOCKOCTH, TPOEKIHS (PUTYPBI HA IIIIOCKOCTb.
[lepneHIUKYIAPHOCTD IIJIOCKOCTEH: NPU3HAK IEPIEHAMUKYISIPHOCTH IBYX IUIOCKOCTE. Teopema o Tpéx
MIEPIEHIUKYIISPAX.

MHOrorpaHHUKH

[loHsAiTHE MHOTOIpaHHMKA, OCHOBHBIE 3JEMEHTbl MHOIOTPAHHUKA, BBIIYKIIBIE M HEBBITYKJIbIE
MHOTOTPAHHUKH; pa3BEPTKAa MHOTrOrpaHHuka. [Ipu3ma: N-yrosibHasi mpu3ma; rpaHd U OCHOBAHHUS IPU3MBIL;
npsiMasi 1 HaKJIOHHAs IPU3Mbl; O0KOBas U MOJIHAsI TOBEPXHOCTH Mpu3Mel. [lapamnenenunen, npsMoyroabHbIi
napajienenumnen U ero cpoiictBa. [lupamupa: N-yrojbHas nupaMuga, TPaHU U OCHOBAHUE IHUPAMUJIbI;
OOKOBas M IOJIHAS MOBEPXHOCTh MUPAaMUJBI; TPAaBUIbHAS M yCCUEHHAs MUpaMUIA. DJIEMEHTHI MPU3MbI U
nupamMubl. [IpaBuiibHbIE MHOTOIPAHHUKHU: TOHATHE MPABUJIBHOIO MHOIOTPAaHHUKA; MPaBWIbHAS MpHU3Ma U
MpaBUJIbHAS MUPAMUIA; TPaBUIIbHAS TPEYTOJIbHAS MUPAMKJIAa U IPABUIIbHBIN TeTpadip; Ky0. [Ipeacrasienue
0 MPABWJIbHBIX MHOTOTPAHHUKAX: OKTA3IP, NOACKa’Ap U uKoca’ap. CeueHus: Ipu3Mbl U IUPAMHU/IbI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOM, IIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B NMpaMuIax, napauiejaenuneax, NpaBUibHbIX MHOTOTPaHHUKAX.

Brruncnenue 31eMeHTOB MHOTOTPAaHHHUKOB: pEOpa, quaroHany, yrisl. [nomanas 60K0BO# MOBEPXHOCTH
U TIOJTHOM TMOBEPXHOCTH MPSIMOM MPU3MBI, TUIOHIA/Ib OCHOBAaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOU
npusMbl. [lnomaas G0KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABWIHHOW NMUPAMHUIbI, TEOPEMA O TUIOMIAIN
yceuéHHoii nupamubl. [Tonstae 06 06bpéMe. OOBEM MUPaMUIbI, TPU3MBL.

[lono6uble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIYy IUIOLIAJIMU IOBEPXHOCTEH, 00bEMaMu
MOIOOHBIX TEIL.

11 KJIACC

Tena Bpamenus

[unmuaapudeckast MOBEPXHOCTh, 00pa3yIoIye MIITHHAPHIECKON TTOBEPXHOCTH, OCh IHIMHIPHYECKON
noBepxHocTU. [{uauHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTb, 0Opa3ylollas W OCh; IUIONA[b OOKOBOH M
ITOJIHOM ITOBEPXHOCTH.

Konnueckass moBepXHOCTb, 00pa3yroline KOHHYECKOH MOBEPXHOCTH, OCh U BEpIIMHA KOHUYECKOH
noBepxHocTd. KoHyc: ocHOBanme W BepiiumHa, oOpasyiomias M OCh;, IUIONIaJb OOKOBOW U TOJHOM
MOBEPXHOCTHU. Y CeUEHHBIN KOHYC: 00pa3ylolie U BbICOTa; OCHOBaHUS U OOKOBAas MOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IdaMmeTp; IUiomaas moBepxHoctu cheprl. BzaumHoe pacmosoxeHue
cdepsl U MIOCKOCTH; KacaTellbHasl MJIOCKOCTh K cdepe; TIomaab chepsl.

N300pakeHue Tes BpaleHust Ha MIIOCKOCTH. Pa3BEpTka umHApa U KOHyca.

KomOuHanmu Ten BpallleHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIM 0KOJI0 cdepsl; cdepa,
BITMCaHHAsI B MHOTOTPaHHUK, WM TEJIO BPAILIICHHUS.

[Tonatue 06 o6béme. OcHOBHbIE cBOMCTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIHHOTO
napauiesienumnena u cueacTeus u3 He€. O0bEM nuuHapa, KoHyca. O0BEM mapa u riomaab chepsl.

ITonoOHble Tena B mpocTpaHcTBe. COOTHOMIEHUS MEXAY IUIOMAIsIMH MOBEpXHOCTEH, 00BEMaMu
MOAOOHBIX TEJ.

Ceuenuss nwiMHApa (HmapajuieNbHO M TMEPHEHIUKYISPHO OCH), CEYeHHMs KOHyca (MapajuielbHoe
OCHOBAHHIO U MPOXO/IAIIEe Yepe3 BEPIINHY), CEUCHHUS Iapa.



BekTOophI M KOOPAUHATEI B IPOCTPAHCTBE

BexTop Ha mnockocTy U B IpocTpaHcTBe. C0KEeHUE U BBIYMUTAHUE BEKTOPOB. Y MHOXKCHHE BEKTOpa HA
yucio. Pasznoxkenue Bekropa 1o TpéM HEKOMIUIAHAPHBIM BekTopaM. lIpaBuno napamnenenunena. Pemenue
3aJ1a4, CBSI3aHHBIX C IPUMEHEHHUEM NPABUI JEHUCTBUH ¢ BeKTopamu. [IpsmoyronpHas cuctema KOOpIUHAT B
npocrpanctBe. Koopaunatel Bektopa. Ilpocreiimne 3agaun B KOOpAMHATaX. YTON MEXAY BEKTOPaMH.
CkaisipHO€E NIPOU3BEACHHUE BEKTOPOB. BhIunCIIEeHNE yIII0B MEXIy NPSMBIMH U IUIOCKOCTSIMHU. KoopanHaTHO-
BEKTOPHBIN METOJI IIPU PEIICHUHA F€OMETPUUYECKUX 3a1a4.

IIVIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE ~ pE3ynbTaThl  OCBOEHHUS  IporpamMmbl  ydyeOHOro mpeamera  «MaremaTHKa»
XapaKTepU3yIOTCSL:

I'pazknanckoe BocniuTaHue:

c(OPMHPOBAHHOCTHIO TPAKAAHCKOHN MO3UIIMK 00YYAIOMIET0Cs KaKk aKTUBHOT'O M OTBETCTBEHHOTO WeHA
poccHiickoro o0mecTBa, MpeiCTaBIEHUEM O MaTeMaTHYECKUX OCHOBAX (DYHKIMOHUPOBAHMS pPa3IMYHbIX
CTPYKTYp, SIBIIGHHH, TIpOLEAyp TpakIaHCKOro oOmecTBa (BBIOOPBHI, ONPOCHI H Tp.), YMEHHEM
B3aMMO/IEHICTBOBATh C COLMAIIbHBIMUA UHCTUTYTAMH B COOTBETCTBUU € UX (DYHKLMSAMU M Ha3HAYEHUEM.

IIaTpuoTnyeckoe BocIUTaAHHE:

C(OPMHPOBAHHOCTBIO POCCUHCKOM TIpa)IaHCKOW HWAEHTUYHOCTH, YBAXXKEHUS K MPOLUIOMY U
HACTOAILEMY POCCHUMCKOM MaTeMaTUKH, IEHHOCTHBIM OTHOIIEHHWEM K JOCTH)KEHUSM POCCHMCKUX
MaTeMaTHUKOB M POCCUICKONH MaTeMaTH4ecKOM IIKOJIbl, K HCHOJb30BAHUIO 3TUX JOCTHXKEHMHA B JPYruX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHHUEM JIYXOBHBIX IIEHHOCTEH pOCCHUHCKOro Hapojaa; c(OpMHUPOBAHHOCTHIO HPAaBCTBEHHOI'O
CO3HaHUS, 3TUYECKOI0 IOBEJECHMS, CBA3aHHOIO C IMPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHMH HAyKu U
JEeSTEIbHOCTIO YUEHOI0; OCO3HAHUEM JIMYHOT'O BKJIa/1a B IOCTPOCHHUE YCTOMYUBOrO Oy IyILEro.

JCTeTHYEeCKOe BOCIIUTAaHHUe:

ACTETUYECKUM OTHOIIEHUEM K MHpYy, BKJIIOYAs 3CTETUKY MAaTEeMaTHYECKHMX 3aKOHOMEPHOCTEH,
O00BEKTOB, 33/1a4, PEeIIEHUH, PacCyXAeHUI; BOCIPUUMYHUBOCTbIO K MATEMaTHYECKUM aCHEKTaM pa3IMyHbIX
BUJIOB HCKYCCTBA.

PDu3znyecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MaTeMaTHYECKHE 3HaHHWA B MHTEpecax 370pOBOr0 M
6e3omacHoro oOpa3a JKW3HM, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3I0POBBIO (3I0pOBOE NHTaHUE,
cOanmaHCUpPOBAaHHBIA pEXHUM 3aHATUN W OTHbIXa, peryispHas (u3nyeckas aKTHBHOCTB); (DHU3MUECKOTo
COBEpIICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JEATEIBHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHMEM LIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K pas3iIMuHbIM cdepam
npodeccnoHaNbHOM AeSITENbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPUIOKEHUSIMH, YMEHUEM COBEpLIaTh
0CO3HaHHBIHM BbIOOp Oyayiei npodeccun 1 peann30BbIBaTh COOCTBEHHBIE )KU3HEHHbBIE MJIaHbl; TOTOBHOCTbHIO
U CHOCOOHOCTBIO K MaTeMaTUYECKOMY OOpa30BaHHUIO M CaMOOOpa30BaHHUIO Ha MPOTSIKEHUU BCEH JKU3HU;
TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PEIICHUH ITPAKTUYECKUX 3a7ja4 MaTEMAaTHYECKON HAIIPABJIEHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHUE:

C(OPMHPOBAHHOCTBIO HKOJOTHUECKON KYJIbTYphl, TOHUMAHUEM BIIUSHUS COLMATbHO-I)KOHOMHYECKUX
MIPOLIECCOB HAa COCTOSIHME TPUPOJHOW U COIMAIBbHOM Cpeibl, OCO3HAaHHWEM TIJI00AJBHOIO XapakTepa
HKOJIOTUYECKUX MpoOJeM; OpHeHTalel Ha MpUMEHEHHE MaTeMaTW4YeCKHX 3HAHWU JUIs pelIeHus 3a/1ad
B 00JacTH OKpYXKarolle cpelibl, IUIIAHUPOBAHUS MOCTYNKOB M OLEHKH X BO3MOXKHBIX MOCIEACTBHM IS
OKpY>Karollen Cpeibl.

ILleHHOCTH HAYYHOT'0 TO3HAHMSA:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHHS, COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
OOIIECTBEHHOHN MPaKTUKH, MOHUMAHUEM MaTeMaTHYecKOl HayKu Kak cephl 4eloBeUeCKON AesITeTbHOCTH,
9TanoB €€ Pa3BUTUSA U 3HAYMMOCTH JJI PA3BUTHS LUBWIN3ALMM; OBJIAJECHUEM S3BIKOM MaTEMAaTUKH H



MaTE€MaTUYeCKOU KyJIbTYpOH KaK CPEICTBOM ITO3HAHMSI MHUPA; FOTOBHOCTBIO OCYILIECTBIATH IIPOCKTHYIO U
HCCIEA0BATENBCKYIO AEATENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHbIe  pe3yJIbTaThl OCBOCHHUsSI TpOrpaMMbl  ydeOHOro mpeamera «MaremaTHKay
XapaKTepU3yIOTCS OBJIAZICHUEM YHUBEPCAIBHBIMU HO3HABAMENbHBIMU OCUCMEUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUCTBUSIMU, YHUBEPCATbHBIMU Pe2YIAMUBHIMU OeUCMEUAMU.

1) Vuusepcanvuvie nosmasamenwvhvle Oeticmeus, obecneuusarom —Gopmuposanue H6A308bIX
KOZHUMUBHBIX NPOYECCO8 00y4aowmuxcs (0ceoenue Memoo08 NOZHAHUL OKPYHCAIOue2o Mupa, npumeHeHue
JI02UYeCKUX, UCCIe008aMeNbCKUX Onepayuil, ymeHul pabomams ¢ uHgopmayueir).

Ba3oBble JJoruuyeckue AelicTBUA:

o BBIABJIITE W XapPaKTCPU30BATh CYHICCTBCHHBLIC IMPU3HAKHW MATCMATUUYCCKHX O6’beKTOB, HOHSITI/IfI,
OTHOIICHUNA MEXAY MOHATUAMHU; (HOPMYIHUPOBATH ONpPEICICHHs MOHATHH;, YCTaHABIMBATH CYIIECTBEHHBIN
MpHU3HAK KJIacCU(pUKAIMU, OCHOBAHUS JIJIs1 000OIIEHUS U CPAaBHEHUSI, KpUTEPUHU TPOBOAMMOrO aHAIIN3a;

o BOCIIPUHUMATh, (POPMYIIHPOBATH U TPEOOPA30BHIBATH CY)KICHHS: YTBEPAUTEIbHBIE U OTPHUIIATEIILHBIE,
€IMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

° BBIABJIITH MATCMATUUYCCKHUEC 3aKOHOMCPHOCTHU, B3aMMOCBA3U W IIPOTUBOPCUUA B q)aKTaX, JaHHBbIX,
HAOIIOJICHUSAX U YTBEPKACHUSX; TIpeIaraTh KPUTEPUH JIJIs BBISABICHUS 3aKOHOMEPHOCTEH U IMPOTHUBOPEUUIL;
. ACJIaTh BBIBOABI C UCITIOJIBb30BAHUCM 3aKOHOB JIOTUKHU, JEAYKTUBHBIX 1 UHAYKTUBHBIX yMOSaKJIIOLIeHI/If/'I,
YMO3aKIFOUEHUH 110 aHAJIOTUU;

. IIPOBOJIUTh CAaMOCTOSITENIBHO JIOKA3aTelIbCTBA MAaTEMAaTUYECKUX YTBEpXKIEHUH (TpsMble M OT
IIPOTUBHOI'0), BBICTPAaWBATh apPryMEHTALMIO, MPUBOAUTH IPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;

. BBIOMPATH CII0CO0 perieHus yueOHoi 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHHUs, BEIOUPATH
HauboJee MOAXOJAIUN C yUETOM CAMOCTOSITENILHO BbIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ncciiegoBaTeLCKHE JeliCTBHA:

. HCIOJIb30BaTh BOIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT MO3HAHU; GOpPMYIHpOBaTh BOIPOCHI,
¢bukcupyoomue npoTUBOpeyre, NpodieMy, YCTaHaBIMBAaTh MCKOMOE M JlaHHOE, (OpMHUpPOBATh THIOTE3Y,
apryMEHTHUPOBATh CBOIO ITO3UIIMIO, MHEHUE;

. [IPOBOJUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIM DKCIEPUMEHT, MCCIEJOBAHUE II0 YCTAHOBIIECHUIO
OCOOEHHOCTEN MaTeMaTHyecKkoro oOOBEKTa, SBJIEHMS, IPOILECCa, BBIIBICHUIO 3aBHUCHUMOCTEH MEXIy
00BEKTaMU, SIBIICHUSIMH, TIPOLIECCaAMH;

. CaMOCTOATENbHO  (OPMYIHpPOBATh OOOOIIEHUS W BBIBOJABI IO pe3yJabTaTaM MPOBEAEHHOTO
HaOII0IEHUs, UCCIIeIOBAaHUS, OLICHUBATh JOCTOBEPHOCTh OMYYEHHBIX PE3yIbTAaTOB, BEIBOJIOB U O0OOIICHMIA;
. MPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTHE TMPOIECCa, a TAKKE BBIIBUTATHh MPEIINOJIOKEHUS O €ro

Pa3BUTHU B HOBLIX YCJIOBUAX.

Padora ¢ undopmanmeii:

. BBISIBIIAIT IE(UIMTH HHPOPMAIINH, TAaHHBIX, HEOOXOJMMBIX JIJIsl OTBETA Ha BOMIPOC H IS PEIICHUS
3aJ1auu;

. BBIOMPATh MH(POPMAITUIO W3 HCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJTM3UPOBATh, CHCTEMAaTU3UPOBATh U
MHTEPIPETHPOBATH HHPOPMALIUIO PA3TUUHBIX BUJIOB U ()OPM Ipe/ICTaBICHHUS;

. CTPYKTYpUpOBaTh HMH(MOpMAIHIO, TPEACTABIATh €€ B PAa3IUYHBIX (OpPMAax, WILTIOCTPUPOBATH
rpaguyuecKy;

. OILIEHUBATh HAJAEKHOCTh HH(OPMAIIHH TIO CAMOCTOSTENLHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.



2) VHugepcanvhvle KOMMYHUKAMUBHbBIE Oelicmaus, 00ecnedusaiom chopMuUposaHHoOCmb COYUATLHBIX
HABbIKO8 00Y4aAIOUWUXCHL.

O01menue:

. BOCIPUHUMATH U GOPMYIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSMU U LEISIMH OOIICHHUS; SICHO,
TOYHO, TPAMOTHO BBbIpa)aTh CBOIO TOYKY 3PEHHUS B YCTHBIX U NMUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pellIeHus 3a]aul, KOMMEHTHPOBATh I1OJY4EHHbIN pPE3yNbTaT;

. B X0/ie€ 00CYX/IeHHUs 3a7aBaTh BOMPOCHI M0 CYIIECTBY OOCYKIAaeMOW TeMbl, TPOOJIEMBbI, perraeMon
3aJ1a4M, BHICKA3bIBAaTh UJIEH, HALICIICHHbIE HA TIOMCK PEIIECHNUS; COIIOCTABIATh CBOU CYKIEHUS C CYXKACHUIMU
JIPYTUX YYacTHHUKOB JHallora, OOHApyXHBaTh pa3jMyde M CXOJICTBO IO3UILMH; B KOPPEKTHOU ¢dopme
(bopMyIHpOBATH pa3HOTIIACHS, CBOM BO3PAKEHUS;

. MPEICTaBIATh  Pe3yiAbTaThl  pELICHUs  3aJadyd, OKCIEpUMEHTa, HCCIEeOBaHUs, IPOEKTa;

CaMOCTOSITENTLHO BEIOMPATh (POPMAT BBICTYIIJICHUS C YIETOM 3a/1a4 MPE3EHTALUU U 0COOCHHOCTEH ayAUTOPUH.
CoTpyaHunyecTno:

. MMOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON M MHAMBUAYAJIbHON paOOTHI MPHU pElICHUU

y4eOHBIX 3a/]a4; NMPUHAMAThH IIeJIb COBMECTHOHM JESATEIBHOCTH, TUTAHHPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pacnpenenaTs BUAbl paboT, JOroBapuBaTHCS, 00CYKIaTh MPOLIECC U Pe3yNbTaT padoThl; 00001IIaTh
MHEHHS HECKOJIBKUX JIIOACH;

o y4acTBOBaTh B IPYNNOBBIX (popmax paboThl (00CyKaeHHS, 0OMEH MHEHHI, «MO3TOBBIE IITYPMBI» U
WHBIC); BBIIOJHITH CBOIO YacCTh PAOOTHI M KOOPIUHUPOBATH CBOU JICUCTBUS C IPYTUMHU WICHAMH KOMAaHJIBI;
OLICHHMBATh KaYeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM y4YACTHUKAMU
B3aNMOJICHCTBHS.

3) Yuueepcanvnvie pecynamuenvie oeticmausi, 0becneuusaron Gopmuposanue CMbliCl08blX YCMAHOBOK
U HCUBHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranu3anusi:

. COCTaBJIATH IJIaH, AJITOPUTM PELICHUS 3a/1a4M, BBIOUpATh CIIOCO0 PELIEHUs C yUETOM UMEIOIIUXCS
PECyYpcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apIryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEILICHUH ¢
y4€TOM HOBOM MH(MOpMAITIH.

CaMOKOHTPOJIb:

. BIIaJIETh HAaBBIKAMU T[IO3HABAaTEIbHOU peIEKCHH KaK OCO3HAHHUS COBEpIIAEMBbIX JEUCTBUH U
MBICITUTENBHBIX TIPOIECCOB, UX PE3YNbTAaTOB; BIAJAETh CIIOCOOAMU CAaMOIMPOBEPKU, CAMOKOHTPOIIS MpoIiecca
U pe3yJbTaTa PEIICHUs] MaTeMaTUYECKON 3a1a4u;

° NpeABUACTb TPYAHOCTHU, KOTOPLIC MOT'YT BO3HUKHYTDH IIPU PCIICHUU 3a/1a4, BHOCUTH KOPPCKTHBLI B
JCATCIIBHOCTh HA OCHOBE HOBBIX O6CTO$IT€J'II>CTB, JaHHBbIX, HaﬁHeHHBIX OHII/I6OK, BBISABJIICHHBIX pr,[[HOCTGfI;
° OLCHUBATBL COOTBETCTBUC PE3yJibTaTa LCIIN U YCIOBHUAM, OOBICHATH MNPUYIUHBI JOCTUKCHUA HIIN

HEJOCTUKEHUSI pe3yJIbTaTOB JI€ATEIbHOCTH, HAXOUTh OIINOKY, 1aBaTh OLEHKY IPHOOPETEHHOMY OTIBITY.
INPEAMETHBIE PE3YJBTATHBI
10 KJTACC

OnepupoBaTh NOHATHAMU: TOUYKA, MPAMAs], INTIOCKOCTb.

HpI/IMeHSITI) AKCHUOMBI CTEPCOMETPUHA U CIICACTBHA U3 HUX IIPU PCINCHHUU I'COMCTPUYICCKUX 3aJa4.

OnepupoBaTh NOHATHAMU: APAILIENBHOCTD U NEPIIEHAUKYISIPHOCTD MPSMBIX U INIOCKOCTEH.

KnaccudunupoBars B3aMMHOE pacioio’KeHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh NOHATHUSAMM: JABYIPAHHBIH Yroj, TpaHu JIBYTPaHHOTO yria, peOpo JABYTPaHHOTO yria;
JIMHEWHBIN yroJl ABYTPAHHOIO yIJIa; IpalyCHasl Mepa IByTPaHHOIrO YIJIa.
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OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BBINYKJIBI M HEBBIMYKJIbI MHOIOI'DAHHUK, 3JIEMEHTHI
MHOTOTPaHHHKA, PABUJIbHbIA MHOTOTPAaHHHUK.

PacriozHaBaTh OCHOBHBIE BMJIbI MHOTOIPDAaHHUKOB (IMpaMuja; Mpu3Ma, MNPSMOYTOJbHBIN
napasuiesienuIe I, Kyo).

KnaccudunupoBars MHOTOTpAaHHUKH, BBIOMpass OCHOBaHUS Uil KiacCH(PUKAIUU (BBITYKIbIE U
HEBBIMYKJIbIE MHOTOTPAHHHMKH, TPABHIbHBIC MHOTOTPAHHHKH, NPSAMbIE W  HAKIOHHBIC IPU3MBI,
napajuleenuneabl).

OmnepupoBaTh NOHATUAMHE: CEKYIIIasi INIOCKOCTh, CCUCHHE MHOTOIPAHHUKOB.

OOBACHATH MPUHIUIIBI TIOCTPOCHUS CEYCHHM, UCTIONB3YSI METO] CIIE/IOB.

CTpouTh CEeYEHHsI MHOIOTPAHHUKOB METOJIOM CJIC/IOB, BBIMOJHATEH (BBIHOCHBIC) IUIOCKHE YEPTEIKU M3
PHUCYHKOB ITPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Perath 3a1aun Ha HaXOXKACHUE TEOMETPUYECKUAX BEJIMUYUH 110 00pa3iaM WK alropuTMaM, IPUMEHss
HU3BCCTHLIC AHAIMTHUYCCKHUEC MCTOJbI IPpHU PCUICHHWU CTAHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BBIYUCIICHUC
pacCTOSTHUN MEXAy [ByMs TOYKAMH, OT TOYKH JO TMPSAMOM, OT TOYKH [0 IUIOCKOCTH, MEXIy
CKpCHIMBAOIIUMUCH ITPAMBIMHU.

Pemath 3a1aun Ha HaXOXKJACHUE TEOMETPHUCSCKHUX BEMYMH 110 00pasiaM WK alropuTMam, IpUMEHss
HU3BCCTHLIC AHAIMTHUYCCKHUEC MCTOJbI IPpHU PCUICHHWU CTAHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BBIYUCIICHUC
YIJIOB MEXKIY CKPCIIMBAIOIIUMHUCS TMPAMBIMH, MEXIy NPSIMOH M IJIOCKOCThIO, MEKAY IJIOCKOCTSIMH,
JBYTPAHHBIX YIJIOB.

Borurcsisite 00bEMBI 1 IITOIIAAN TOBEPXHOCTEH MHOTOTPaHHHUKOB (TIPH3Ma, TUpaMK/Ia) C IPUMEHEHHEM
dbopMyII; BBIYUCIATH COOTHOIICHHS MEXKIY IUIOMAIASMH  TOBEPXHOCTEH, o0O0OBEMaMM TOMO0OHBIX
MHOTOTPaHHHUKOB.

OnepupoBaTh NOHITUSIMU: CUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh U IUNIOCKOCTh CUMMETPHH; LIEHTP,
OCh M TUTOCKOCTh CHMMETPHHU (UTYPBHI.

W3BnekaTh, mpeoOpa3oBbIBATH M WHTEPHPETHPOBATH HHPOPMALKMIO O  TMPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (HUTypax, MPEACTABICHHYIO HA YepTEkKax U PUCYHKAX.

[IpuMeHsTh TeoMeTpHUYecKrue (DAKTHI ISl PEHICHHS CTEPEOMETPHUYCCKHUX 3a/1ad, MPEIIoIararoinmx
HECKOJIBKO I1ar0B PEIICHHsI, €CIM YCIOBHsI IPUMCHEHHS 3a/1aHbl B SIBHOH (hopme.

[IpuMeHATH mpocTelIMe IPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU
PELICHUH CTEPEOMETPUUIECKUX 3a/1a4.

[IpuBOoguTE mHpHMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE M JKM3HHU, PACIIO3HABATh
NPOSIBJICHHE 3aKOHOB TEOMETPHUHU B UCKYCCTBE.

[IpuMeHATh NOJyYEHHBIE 3HAHUS HA MPAKTHKE: AHAIW3UPOBATH PEAJIBHBIE CUTyallUd U IPUMEHATH
U3yYCHHbIC MOHITUS B IPOIECCe MOUCKA PEUICHHS MaTeMaTHYeCKH CHOPMYIUPOBAHHOW MPOOIEMBI,
MOJICIUPOBATh pEalbHbIC CHUTYallMM Ha SI3BIKC TE€OMETPUH, HCCIIENOBAaTh IOCTPOCHHBIC MOJEIH C
UCIIOJIb30BAHUEM T€OMETPUUCCKUX TOHATHI M TEOpeM, ammapaTa anreOpbl; pelarh MpakTHUeCKHue 3aaqH,
CBA3aHHBIC C HAXOXKIACHUCM I'COMCTPHUICCKUX BCINYHH.

11 KIIACC

OnepupoBaTh MOHATHUSAMH: IIWIMHAPUYECKas IOBEPXHOCTb, 0OOpasylooliyue HIUIMHIPUYECKON
MOBEPXHOCTH; LMJIMHJP; KOHMYECKas IMOBEPXHOCTb, OOpa3yrollne KOHUYECKOH IOBEPXHOCTH, KOHYC;
chepudeckas MOoBEpXHOCTD.

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

OOBACHATH CITOCOOBI MOTYYEHUS TEJ BpalLlEHUSI.

KnaccuguupoBaTs B3auMHOE paciookeHne Ceprl U MITOCKOCTH.

OnepupoBaTh MOHIATUSIMH: IAPOBOM CEIMEHT, OCHOBaHHME CETMEHTA, BHICOTAa CETMEHTA; IIapOBOH CIIOM,
OCHOBAHUE IIAPOBOT'0 CJIOS, BBICOTA IAPOBOTO CJIOSI; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI M TIIOLIAIM TIOBEPXHOCTEN TeN BpallleHHs], TEOMETPUUYECKUX TeJl C IPUMEHEHHEM
bopmy.

OnepupoBaTh MOHATHSIMH: MHOTOIPaHHUK, BIIMCAaHHBIN B cepy M ONMHUCaHHBIN OK0JIO cdepsl; chepa,
BIIMCaHHAsl B MHOTOI'PaHHUK WJIM TEJIO BpAILlEHUS.

BbruncnsTe COOTHOLIEHUS] MEXKAY ITUIOMIAIIMU TOBEPXHOCTEN U 00bEMAaMU MOTI0OHBIX TEN.

N300pakaTh u3yyaemble GUTYpPhI OT PYKU U C TPUMEHEHUEM IPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.
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BbInonHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKU M3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYp: BUJA CBEPXY,
cOOKY, CHU3Y; CTPOUTb CEUCHMS TEJI BPALLCHHUS.

W3BnekaTb, WHTEPOPETHPOBATH W  NPeoOpa3oBbIBaTh HMHGPOPMALMIO O IMPOCTPAHCTBEHHBIX
reoMEeTPHUECKUX (PUTypax, MPEICTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

OnepupoBarhb OHATHEM BEKTOP B IIPOCTPAHCTBE.

BbINOMHATE NEHCTBUSA CIIOKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOJKEHHUS BEKTOpa Ha YHCIIO,
OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00J1a/1af0T.

[IpuMeHsTH paBUIIO NapauIeICIUICAA.

OnepupoBaTh MOHATUSAMU: AEKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOpP, MOAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAUHATBI BEKTOPA, YroJl MEXKIY BEKTOPaMH, CKAJIPHOE IIPOU3BEIEHUE BEKTOPOB,
KOJUIMHEAPHbIE U KOMIIJIAHAPHBIE BEKTOPBI.

HaxomuTte cymMMy BEKTOPOB M IIPOHU3BEACHHUE BEKTOPA HAa YUCIIO, YTOJI MEXIY BEKTOpaMH, CKAIIPHOE
IIPOU3BEICHUE, PACKIIAABIBATH BEKTOP I10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3azaBath IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpJUHAT.

[TpumensTs reomerpudeckue (HakThl Ui PEIICHHs CTEPEOMETPUUYECKHX 3ajad, MPEAIoJararonux
HECKOJIbKO 11aroB PEILeHMs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

Pemate npocreiime reoMeTpUYECKHe 3aa4d Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOIO METO/A.

Pemarp 3amaun Ha QOKa3aTENbCTBO MAaTEMaTHMYECKMX OTHOLICHWM M HAXOXKICHUE T'€OMETPUUYECKUX
BEJIMYMH 1O O0pa3laM WIM aJropuTMaM, IPUMEHSsS H3BECTHbIE METOJbl IPU PELICHUM CTaHIApPTHBIX
MaTEeMaTUYECKUX 3a7ad.

[IpuMeHATH mpocTelMe IPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHMKALIMOHHBIE CUCTEMBI IIPU
PELIEHNN CTEPEOMETPUYECKHUX 3a1a4.

[IpuBOoguTE mHpHMEpPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJAE M JKU3HHM, PaCIO3HABATH
IIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IpuMeHATh NOJyYEHHBIE 3HAHUS HA MPAKTHKE: AHAIW3UPOBATH PEAJBHBIE CUTyallUd U IPUMEHATH
U3yYeHHbIE MOHATUS B IPOLIECCe IOHWCKAa PELICHUsS MaTeMaTU4YeCKH CQOPMYJIMPOBAHHOW IpPOOJIEMBI,
MOJCIINPOBATh pealbHblE CUTYyalMHM Ha A3BIKE I'€OMETPUHM, HCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
HCIOJIb30BAHUEM F€OMETPUYECKUX MOHATUH M TeopeM, anmapara anreOpsbl; pelars IpakTUYecKue 3aaui,
CBSA3aHHBIE C HAXO0KICHUEM I€OMETPUYECKUX BEIUYHH.

TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
Ne HaunMeHoBaHue pa3jaeioB U TeM KonuyecTBo yacoB DJIeKTPOHHBbIE
n/n nporpamMmbl (uudposbie)
o0pa3oBaTesbHbIE
Bcero KOHTpOJ’ILHI)Ie HpaKaneCKne
padoThI padoThI pecypeel
. BBenenue B cTepeoMeTpuio 10

[Tpstmble ¥ IIIOCKOCTH B
2 npoctpaHcTse. [lapamiensHOCT 12 1
IPSIMBIX U IIJIOCKOCTEMN

[lepneHqUKyISIPHOCTD MPSMBIX U

3 IJIOCKOCTER 12

VYTibl MEXAY OPSIMBIMU U 10 1
4 TUTOCKOCTSIMU
c MHororpaHHuKu 11 1




OO0BEMBI MHOTOTPAaHHUKOB 9 1
6
[ToBTOpEHME: CEUCHHUSI, PACCTOSTHUS 4 1
7 U yTJIBI
OBLIEE KOJIMYECTBO YACOB 110 68 5
INPOI'PAMME
11 KVIACC
Ne HaunMeHoBaHue pa3jaejioB U TeM KonuyectBo yacoB DJIeKTPOHHBIE
n/n MPOrpaMmblI (uudpoBbie)
odpa3oBaTeJbHbIE
Bcero Kontpoabsnsie | IIpakTndeckne
padoTHhI padoThI pecypeel
1 Tena BpameHus 12
OO0BbEMBI TEN 5 1
2
BekTopsl 1 KOOPAMHATHI B 10 1
3 MIPOCTPAHCTBE
[TorTOpeHME, 0000IICHNE, 7 1
4 crucTeMaTu3alurs 3HaHUI
OBLIEE KOJIMYECTBO YACOB 11O 34 3
HPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI ISl YHEHUKA

I'eomerpus 10-11: 6a30Bsiit u yrayonennsiii yposuu [JI.C. Atanacsa u ap.]. [Ipocsemenue, 2022 T.

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Caaxsn C. M., Byry3oB B.®. I'eomerpust [Toypounsie pazpadorkul0—I11 xmaccs Ilpocsemenne, 2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

-

. denepanbHbIii IeHTP HHOOPMAIIHOHHO — 00pa3oBaTenbHBIX pecypcos (PIIMOP): http://fcior.edu.ru

N

. Enunas  xommekmus  mM@pOBBIX  00pa3oBaTENbHBIX  PECYpPCOB (EK):
http://schoolcollection.edu.ru

3. decruBanp nenarorndeckux uueit "OTkpbITHIA ypok": festival.1september.ru

4. Pecypchl nopraiia s oomero oopasoanushttp://www.edu.ru/db/portal/sites/schoolpage.htm

S uny Ha ypok marematuku (Metoaudeckue paspadbotku): Www.festival.1september.ru

denepanbHbIif HHCTUTYT NeIarorndeckux uamepenwuii: http://fipi.ru/
Omaiia-tectol EI'D o maremaruke: http://ege.yandex.ru/mathematics/
OTKpbITHIH OaHK 3amanuitl mo matematuke EI'D: http://mathege.ru/or/ege/Main

N o U
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