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IMNOACHUTEJIBHAA 3AIINCKA



[Tporpamma mo reoMeTpruu Ha YPOBHE CPEAHEro OO0Iero oOopa3oBaHUs MOATOTOBJICHA HAa OCHOBE
OdIroC 0OCO, ®OIT OCO, Konmenuuum mnpenojaBaHus MaremMaTuku B Poccuiickoit ®enepanuu
(yrBepknena pacnopsbkenueM [IpaBurenscrBa Poccuiickoit denepanuu ot 9 anpenst 2016 © Ne 637-p),
¢benepanbHOll paboyeil mporpaMMbl BOCIIUTAHUS, C YUETOM pacHpee€HHbBIX MO KJIaccaM MPOBEPSIEMbIX
TpeOoBaHUI K pe3yJbTaTaM OCBOEHHSI OCHOBHOI 00pa30oBaTesIbHOM MpPOrpaMMbl OCHOBHOI'O CPEIHETO
o0Opa3oBaHwsl.

[TosicHuTenbHAs 3aMKCcKa OTpakaeT OOIIHE LeNIU U 3a]1a4l U3YUYEHUsI TE€OMETPHH, MECTO B CTPYKTYpE
y4eOHOro MJIaHa, a TaKXKe MOJIXO0/Ibl K 0TOOPY CoJepKaHus U ONpeeTICHHUIO INIAHUPYEMBbIX Pe3yJIbTaTOB.

ConepxaHue OOy4eHMsI PAaCKpBIBACT COJEpPXKATEJIbHbIE JIMHUU, KOTOpBIE Mperararorcs Ui
00513aTeIbHOr0 NU3Y4YEHHUs B KK OM KJIACCE Ha YPOBHE OCHOBHOI'O CPEJHEr0 00pa30BaHMUSL.

[Inanupyemble pe3yabTaTbl OCBOEHHS MpOrpaMMbl IO TI'E€OMETPUM BKJIIOYAIOT JMYHOCTHBIE,
MeTanpeaIMeTHbIE Pe3yIbTAaThl 32 BECh IEPHO 00Y4EeHHUSI Ha YPOBHE OCHOBHOT'O CPEIHETr0 00pa30BaHMs, a
TaK)Ke MPEAMETHBIE TOCTHKEHUS 00yUaloLerocs 3a Kax /bl rox o0ydeHus.

Pabouas nporpamma 1o reomeTpuu ¢ yriryoneHHbIM uzydenueM i 10 «b» kinacca cocraBiieHa Ha
OCHOBE CIIEAYIOIINX JOKYMEHTOB:

o @enepanbHbiid 3aK0H 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit denepamumy ¢
yaéToM u3MeHennii, BHec€HHbIX [Iprkazom Munnpocsemenus ot 31.07.2020 Ne 304 (B penakmuu
ot 04.08.2023 Ne 479-D3).

e (OOGnactHoii 3akoH «O0 obpazoBanuu B PocroBckoii obnacti» ot 14.11.2013 Ne 26-3C (B penakuuu
ot 24.01.2023 Ne 824-3C).

e [IlIpuka3 Munnpocsemienus ot 22.03.2021 Ne 115 «OG0 ytBepxxkaenuu [lopsaka opranusanuu u
OCYIIECTBJICHUSI 00pa30BaTEILHOMN JACATEIBPHOCTH IO OCHOBHBIM 00111€00pa30BaTEbHBIM
nmporpaMmam — 00pa3oBaTeNbHBIM MIPOrpaMMaM Ha4aJdbHOTO OOIIET0, OCHOBHOTO OOIIEro 1
CpezHero oo1ero oopazoBaHusy.

e [Ipuxaz MunuctepcrBa npocserieHuss PO ot 21.09.2022 Ne 858 "O6 yrBepxkaenun QenepaabHOTO
nepevHsi y4eOHUKOB, JOMYIIEHHBIX K HCIOIb30BAaHUIO MTPH peaTn3aliyi UMEIOIINX
roCyIapCTBEHHYIO aKKpEIUTALMI0 00pa30BaTeIbHbIX IPOrpaMM HauyaJbHOr0 0OIIEro, OCHOBHOI'O
o011ero, cpeHero o01ero 00pa3oBaHys OpraHU3alUsIMHU, OCYIIECTBISIOUMMHI 00Pa30BaTEIbHYIO
JeSITebHOCTb M YCTAaHOBJICHUS TIPEIETbHOTO CPOKa UCMOJIB30BaHUS UCKITIOYEHHBIX Y4EOHUKOB" .

e [Ipuxa3 MunucrepcrBa npocsemienus Poccuiickoit @enepannu ot 12.08.2022 Ne 732 «O BHeceHUHN
M3MEHEHUH B (eiepalbHbIi rocyAapCcTBEHHBIH 00pa30BaTEeNbHBIN CTaHIAPT CPEIHErO 00IIEro
o0pa3oBaHMsl, YTBEPKACHHBIN Npruka3oM MuHUCTEpcTBa 00pa3oBaHus U Hayku Poccuiickoit
®enepanuu ot 17 mast 2012r.Ned 13y,

e [Ipuka3z Munnpocsemenuss Poccuun ot 18.05.2023 Ne 371 «O06 yTBepkaeHnu dhenepaabHON
00pa30BaTeNbHON MPOrPAMMBI CPEHETO 00IIEero 00pa3oBaHUsD.

o @enepanpHas paboyast mporpaMMa BOCIHUTAHUS IJis 0011€00pa30oBaTENbHBIX OpraHU3aIni
(omoGpena pemenueM (enepaabHOr0 y4eOHO-METOIUYECKOro 00beTUHEHUS IO 001IeMy
obpazoBaHui0, IPOTOKOJI OT 23 uions 2022 r. Ne 3/22).

e [locranoBnenue ['maBHOro rocy1apcTBeHHOro caHutapHoro Bpada Poccuiickoit @enepanuu ot
28.09.2020 r. Ne 28 "O6 ytBepxkaenun canutapubix npasui CII 2.4. 3648-20 "CanutapHo-
AMUIEMHOIOTMYECKUE TPEOOBAHUS K OpraHU3alUsIM BOCIIUTAHUS U 00yUEeHHUs, OTAbIXa U
03JI0pOBJICHUS IETEN U MOJIOACKH "

e [locranoBnenue ['1aBHOro rocy1apCTBEHHOI0 CAaHUTapHOr O Bpaya Poccuiickoit denepauuu ot
28.01.2021 N2 «O6 yrBepxknennu CanlluH 1.2.3685-21 «'urneHnvueckue HOPMaTUBHI U
TpeGoBaHUS K 00ecrieueHIIo 0e30MacHOCTH U (M) 0e3BPEAHOCTH JIJIsl YelloBeKa (aKTOPOB CPEIbI
OOUTaHUSY.

e OcHoBHas 00pa3oBaTeNbHas MporpamMma CpeiHero ooIIero oopazoBaHus, yTBEpKAEHHAS TPHUKA30M

nupekTopa ot 30.08.2025 Ne 545.



e VueOnsiii mian MAOY «Jlumeit Ne 11» na 2023-2024 y4ueOHbIi 10/, YTBEPKAEHHBIN MPUKA30M
nupekTopa oT 30.08.2025 Ne 545.

o [lonoxenue o paboueii mporpamme MAOY «Jluneit Ne 11, yTBepkIEHHOE IPUKA30M JTUPEKTOPA
or 22.08.2025 Ne 471.

o Kanennapusiii yueousiii rpadpuxk MAOYVY «Jlueii Ne 11» na 2025-2026 yueOHblii rof,
YTBEPKIAEHHBIN mpukazoM aupekropa ot 23.08.2025 Ne 455.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJMETA « I'eomerpus».

['eomerpust siBIsSIETCS OTHUM U3 0a30BBIX KypCOB Ha YPOBHE CPETHEro 00IIero oopa3oBaHus, TaK KaK
o0ecreunBaeT BO3MOKHOCTb U3Y4EHHS IU CLUIUIMH €CTECTBEHHO-HAaY4YHOH HalpaBIEHHOCTH U NIPEIMETOB
rymaHutapHoro nukia. Ilockompky Jjormyeckoe MbliuieHHE, (GOpPMHpPYEMOE IIpU  H3YyYEHUHU
00y4aroUMMHCS MOHSTUMHBIX OCHOB I€OMETPHH, NPHU J10KA3aTEIbCTBE TEOPEM U IOCTPOEHUM LEMOYKU
JIOTUYECKUX YTBEPXKACHUN IpPU PELIEHUH T'€OMETPUYECKHX 3a/ay, YMEHHUE BbIIBUIaTh U OIPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPH PEIIEHUH 3aJad €CTECTBEHHO-HAYy4YHOr'o LHKJIA, B
YaCTHOCTH (PU3MUECKUX 3ajad.

OCHOBHBIMH COJEpXKATEIbHBIMU JIMHUAMH yueOHoro kypca «l'eomerpus» B 10—-11 kmaccax
aBisitoTcs: «IIpsAMble U IIIOCKOCTH B IPOCTPaHCTBEY, «MHOrorpaHHuKN», « Tena Bpamenus», «BexkTopsl u
KOOPMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBE.

ChopmymupoBannoe Bo @OI'OC COO TpeboBaHHEe «yMETh ONEPHPOBATH IOHITUSIMUY,
pEIICBaHTHBIMH I'€OMETPUM Ha YIiIyOJI€éHHOM ypoBHE oOydyeHust B 10—11 kimaccax, OTHOCHTCS KO BCeM
COZlep)KaTeNbHBIM JIMHUSAM y4eOHOro Kypca, a (P OpMHpPOBaHME JIOTHYECKUX YMEHHMH paclpenessercs He
TOJILKO TI0 COJEpXKAaTeNbHBIM JIMHUSAM, HO M 1o rojxaM oOyudeHus. CoaepkaHue o00pa3oBaHUSA,
COOTBETCTBYIOII[EE TMPEAMETHBIM pe3yiabTaTaM ocBoeHuss DexepanbHoi pabouell  MporpamMmsl,
pacrpenenéHHBIM 110 rojlaM 00y4eHHs, CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
MIPUHLIUITHATIBHBIM BOIlpocaM oOydaromuecs o0paliaiich HEOAHOKPATHO. DTO MO3BOJISIET OpraHU30BaTh
OBJIQJICHUE TE€OMETPHYECKUMHU TMOHATHSIMU UM HaBbIKaMH TOCIEIOBAaTEIbHO U TOCTYNAaTeNIbHO, C
COOJIIO/IGHHEM TPUHIMIIA TIPEeMCTBEHHOCTH, a HOBBbIE 3HAaHHA BKIIOYATh B OOUIYI0 CUCTEMY
IreOMETPUYECKUX TPEACTaBIEHUN O0Oydalolmmxcs, pacumpss U yriyOnss e€, oOpasys NpOdYHbIE
MHO’KECTBEHHbIE CBSI3H.

[Tepexon kK U3y4EHHUIO FEOMETPUU Ha YIIyOJIEHHOM YPOBHE I103BOJISET:

co3mate  ycinoBus s auddepeHuumanuu  o0ydyeHus, IHOCTPOEHMsSI  MHIMBHUIYaJIbHBIX
00pa3oBaTEIbHBIX IpPOrpaMM, OOecCleuuTh YriayOJIEHHOE H3YYEHME T€OMETpUM KaK COCTaBJIIOIIEH
yuebHoro npenmMera «MaTemaTuka;

HOATrOTOBUTh O0YYaIOMIMXCs K MPOAODKEHUIO U3YYEeHUSI MaTeMaTuKU ¢ y4€roM BbiOopa Oynyiueit
npodeccun, odecrneynBasi IpeeMCTBEHHOCTh MEXy OOLIMM U MpodeccH OHAIbHBIM 00pa30BaHUEM.

HEJIM U3YUYEHUSA YYEBHOTI'O ITPEIMETA «'’EOMETPU S



Ilenb ocBoeHus mporpamMmbl yueOHoro kypca «I'eomerpusi» Ha yriyOiaE€HHOM YPOBHE — Pa3BUTHE
UHAMBUAYAIbHBIX CHOCOOHOCTEH OOydaromuxcs NpUd H3YYEHUU TE€OMETPUH, KaK COCTaBJSIOLICH
npeaMeTHoi obsactu «MaremaTHka U HHPOPMATHKa» dyepe3 obecreueHre BO3SMOKHOCTU MTPHOOpETeHUs
U HUCIIOJIb30BaHMs Ooiee riyOOKHX IeOMETPUYECKUX 3HAHUHU M JeMCTBUM, crenuUUYHbIX IeOMEeTpuH, U
HEOOXOIUMBIX [JI YCIEIIHOrO HPO(EeCCHOHAIBHOTO O0pa30BaHMs, CBSI3aHHOIO C HCIOJIb30BAaHUEM
MaTEMAaTUKH.

[TpuopuTeTHBIMU 3a/a4aMHM Kypca TI'e€OMETpHUH Ha YriayOJEHHOM YpOBHE, DPACHIMPSIOMIUMH H
YCHJIMBAIOIIMMHU Kypc 6a30BOr0 YPOBHS, SBIISIOTCS:

pacuIMpeHre TMPEICTaBICHUSI O I'€OMETPUM KaK YacTH MHUPOBOW KyJIbTypsl M (OPMHpPOBaAHHE
OCO3HAHUS B3aUMOCBSI3U T'€OMETPUHU C OKPYKAIOIIUM MUPOM;

(dbopmMupoBaHUE MPEACTABICHHS O MPOCTPAHCTBEHHBIX QUTYpax KaK O BaXKHEHIINX MaTEMaTUYECKUX
MOJIESIX, TO3BOJISIIOIIMX OMUCHIBATh W H3y4yaTh pa3HbIe SBJICHHUS OKPYXAIOIIEro MHUpa, 3HAHUE
MOHATUHHOT O armapara o pasaeny «CTepeoMeTpus» yueOHOro Kypca reOMeTpHH;

(dopMHpOBaHHE yMEHUS BJIaJIeTh OCHOBHBIMHM IOHATHSIMM O NPOCTPAHCTBEHHBIX (puUrypax m ux
OCHOBHBIMHU CBOICTBaMH, 3HAaHHE TEOPEM, POPMYJI U YMEHUE UX IPUMEHATh, YMEHUS 10Ka3bIBATh TEOPEMbI
1 HaXOJUTh HECTaHJAPTHbIE CIIOCOOBI pEeIIeHUs 3a/ay;

(dopMHpOBaHNE YMEHUS PACIIO3HABATH HA YEPTEXKAX, MOJEIAX U B peaIbHOM MUPE MHOIOrPAaHHUKHU
U Tejla BpalleH!sl, KOHCTPYUPOBATh T'€OMETPUUYECKUE MOJIEIN

(dopMHpOBaHHE TOHUMAaHHUS BO3MOXXHOCTH AaKCHMOMAaTHYECKOI'0 IOCTPOEHHUS MaTEeMaTUYECKUX
Teopuil, popMHPOBaAHUE TOHUMAHUS POJIM AKCUOMATHUKH IIPU MPOBEIEHUN PACCYKIECHUN;

dbopMHupoBaHUE YMEHHUS BJIaJ€Th METOJAMU J0KA3aTEeNbCTB M aITOPUTMOB PELIEHHS, YMEHHS HUX
IIPUMEHSATh, IPOBOAUTD 10KA3aTEIIbHBIE PACCYKICHMSI B XO/1€ PELIEHHs] CTEPEOMETPUUECKUX 3a]1ad U 3a/1a4
C MPAKTUYECKUM COJepKaHueM, (OPMHUPOBAHUE IPEACTABICHUS O HEOOXOIUMOCTH J10Ka3aTeJIbCTB MPH
00OCHOBAaHHU MAaTEMATHUECKUX YTBEPXKIEHUH M pPOJM aKCHOMATUKU B MPOBEIEHUH JEAYKTUBHBIX
paccyxIeHul;

pa3BUTHE U COBEPIIECHCTBOBAHNE MHTEJUICKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEH 00yJaromumxcs,
[I03HABATEJIbHOM AKTUBHOCTH, MCCIIEAOBATEIbCKUX YMEHUN, KPUTUYHOCTU MBIIUIEHUs, HHTEpeca K
W3YYEHUIO T€OMETPUH;

dopmupoBanue (GyHKIIHMOHAIHLHOW I'PAMOTHOCTH, PEJIEBAHTHON I'€OMETPUHU: YMEHHUS paclio3HaBaTh
MPOSIBJICHUSI TEOMETPUUYECKUX TOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallUsX M HpU M3YYEHUU JPYrUX Y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEW, MOJEIMPOBAHUS PpEaJbHBIX CHUTYyallMil, MCCIENOBAaHUSA IOCTPOECHHBIX MOJEIEH,
UHTEPIPETALNUN OJTYyYEHHBIX PE3YJIbTaTOB.

MECTO YYEBHOI'O IPEJMETA (I TEOMETPUSA»B YYEGHOM IIJIAHE.

Ha uzyuenue yue6Horo kypca «I'eomeTtpusi» Ha yriy0i1EHHOM ypoBHe oTBoauTcs B 10 kitacce — 102
vaca (3 Jaca B HEJIeio).
B 10 knacce «b» B pamkax oOpraHu3amuy KOHTPOJS 3a peaju3alueld MpOorpamMMbl HCIOJIb3YHOTCS
CIIEYIONINE BBl MUCBMEHHBIX PabOT: KOHTpOJIbHAS padoTa (6)
YueOHas nporpamma paccuntana Ha 102 yaca.
PaGouas nmporpamma no kypey «I'eomerpusi» B 10 kimacce «b» cocraBieHa B COOTBETCTBHH C YUeOHBIM
TUTAHOM, KaJIGHAAPHBIM Y4eOHBIM I'paKOM W pacnucaHueM y4eOHbIX 3aHsaTuil Ha 2025-2026 y4eOHBbIi
roa u peanusyercs 3a 101 yac.
Cokpamienue Ha 1 yac ocyIiecTBIEHO 3a CYET UTOTOBOT'O TOBTOPEHHUS.

COIEPKXAHUE OBYYEHUSA



IIpsiMblie ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE TOHSATUS CTEpeOMETpUM. Touka, HpsiMas, IUIOCKOCTb, MpocTpaHcTBO. [loHATHE 00
AKCHOMAaTUYECKOM ITOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3auMHoe pacnosoxkeHue NpsAMbIX B IPOCTPAHCTBE: IEepeceKaroluecs, napajjeibHble U
CKpemMBarommecs mnpsMble. IIpu3Haku ckpeuBaImUXca MNOpsAMbIX. llapanienbHOCTs HPSMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MapajuielibHble MPsAMbIE B POCTPAHCTBE, MapallelibHOCTh TPEX MPSAMBIX,
MapajuiebHOCTh MPSAMON U TIocKocTU. [lapaniensHoe U IeHTpadbHOe MPOSKTHPOBAHKE, N300paKEHIE
¢uryp. OCHOBHBIEC CBOWCTBA MapajiebHOTO MPOeKTUpOoBaHus. M300paxkenue Quryp B mapauiedbHON
MPOEKUHUHU. YTJIBI C COHANpPABIECHHBIMU CTOPOHAMM, Yrojd MEXAy NpsSMBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh IJIOCKOCTEHM: MapalulesbHble IJIOCKOCTH, CBOWCTBA MapauIeNIbHBIX IJIOCKOCTEH.
[Ipocreiimme mpocTpaHCTBEHHbIE (QUIYpbl Ha IUIOCKOCTH: TETpadlp, Mapajuiesenuresl, MOCTPOeHHe
CEUCHH.

[lepnieHIUKYIISIPHOCTB NPSMOM U IJIOCKOCTU: TEPIEHAUKYIISPHBIE IPSAMBIE B TPOCTPAHCTBE, IPSIMbIE
napajujiebHbl€ U EPIEHIUKYJIAPHBIE K ITIOCKOCTH, IPU3HAK MEPIEHIUKYJIIPHOCTH NPSAMOM U MJIOCKOCTH,
TeopeMa O MPSIMON MepHeHUKYIIIPHON III0CKOCTH. OpTOroHaabHOe NpoekTupoBaHue. [leprnenaukysap u
HAKJIOHHBIE: PACCTOSIHME OT TOYKH 0 INIOCKOCTH, PAaCCTOSHUE OT MIPSIMOM 1O IJIOCKOCTH, IPOEKIUS
¢urypsl Ha IIOCKOCTh. IlepneHIuKyIIpHOCTh IJIOCKOCTEH: NpPU3HAK MEPIEHIUKYIIPHOCTU JIBYX
miockocren. TeopeMa o TpEX meprneHauKyJspax.

VYIubl B IPOCTPAHCTBE: YroJl MEXKIY IPSAMOW U INIOCKOCTBIO, JBYTPAHHBINA YIrOJI, JIMHEHHBIA YroJl
JBYTPaHHOTO yriia. TpéXrpaHHbIil 1 MHOrOrpaHHbIe yribl. CBOMCTBA INIOCKUX YIJIOB MHOTOIPAHHOIO yIJIa.
CBolicTBa INIOCKMX M JIBYIPAaHHBIX YIJIOB TPEXTPAaHHOro yrya. TeopeMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPaHHOrO yTJa.

MHOrorpaHHuKHu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipusma: n-yroiapHas npusma, npsMas U
HAKJIOHHAs TPU3MBI, OOKOBas W IIONHAs IMOBEPXHOCTh MpHU3MEL [lapannenenunen, mpsSMOYTOJIbHBIA
napajiejenunen u ero ceoricrsa. Kparyaiiimme nyTu Ha TOBEpXHOCTH MHOTOrpaHHuka. Teopema Ditnepa.
[TpoctpanctBenHas Teopema [ludaropa. [Mupamuna: n-yronbHas mupamuaa, IpaBUIbHAS U yCedEHHAS
nupamuel. CBoiicTBa péoep M GOKOBBIX TpaHell MpaBHIIbHOM mupaMusl. [IpaBuiIbHBIE MHOTOTPAHHUKHU:
MpaBWiIbHAas MpU3Ma M TpaBUIbHAs MUPaMUJA, MpaBWIbHAs TPEYroibHasi MUpaMUlia U TMPABUIbHBIN
TeTpasap, ky0. [Ipencrasienne o npaBUIbHBIX MHOTOIpaHHUKAX: OKTadAP, AOACKAdAP U UKOCAIP.

BbluncneHre 31€MEHTOB MHOTOIpaHHUKOB: pé&Opa, nuaroHanu, yriael. [lnomans OGokoBoit
MOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSAMOI MpPU3MBI, IUIOMIAAh OCHOBaHHUI, TeopemMa O OOKOBOM
MOBEPXHOCTH NMpsAMOi pu3MblL. [lnomnans 00KOBOI MOBEPXHOCTH U MTOBEPXHOCTHU MPABUILHON T PAMUIBL,
TeopeMa O IUIOLAAHN YCEUEHHON MMPaMHUIbL.

CumMeTpus B IPOCTPAHCTBE. DIEMEHTHI CHMMETPUU NTPABUIIBHBIX MHOTOIPaHHUKOB. CHMMETpPHS B
[IPaBUJIBHOM MHOTOIPDAaHHHKE: CHUMMETpUS IapajulelienuIiea, CUMMETPUS IPABUIBHBIX IPU3M,
CUMMETPHS MPaBUIbHOW MUPAMUIBL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IlonsTHA: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOp, [UIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANPABIIEHHbIE U MPOTUBOIIOJIOKHO HAIpaBlIeHHbIE BEKTOpPbl. PAaBEHCTBO BEKTOPOB.
JleficTBUSL C BEKTOpPaMH: CJIOKEHHUE U BBIYUTAHHWE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHUE
BeKTOpa Ha yucno. CBoilcTBa cinoxeHus BeKTOpoB. CBOIMCTBa YMHOXKEHHUSI BEeKTOpa Ha uucio. [lousarue
KOMIUIaHapHbIE€ BEKTOpbI. [IpH3Hak KoMIuiranapHocTHM TpEX BeKTOpoB. lIpaBmiio mnapainenenumena.
Teopema O pas3IoKEHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BekTopam. l[IpsmoyroneHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. CBsI3b MEXKIYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMHU TOYEK. YTOJI MEX]ly BeKTopamu. CKaJIsIpHOE MPOU3BEAEHUE BEKTOPOB.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YT JTYBJIEHHBIA YPOBEHbB) HA YPOBHE CPEJHEI'O
OBHLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:knanckoe BoCIIUTaHUE:

c(OPMUPOBAHHOCTh T'PAKJAHCKOM IMO3UIMU O0ydYarollerocs Kak aKTUBHOI'O M OTBETCTBEHHOI'O
YjleHa POCCUICKOro oOlIecTBa, IMPEACTABICHHE O MaTEeMaTHUYeCKUX OCHOBax (YHKIHMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SIBJICHUH, IPOLIEAYp I'Pa’KIaHCKOro 00I1ecTBa (BHIOOPHI, OMPOCH U IPYToe), yMEeHue
B3aMMOJICHCTBOBATH C COL[MATbHBIMU HHCTUTYTaMU B COOTBETCTBUU C UX (YHKIMSIMH U HA3HAYCHHUEM;

2) naTpuoOTHYECKOE BOCIIMTAHHE:

C(OPMUPOBAHHOCTb POCCUMCKON TI'paKIAHCKOW MJIEHTUYHOCTH, YBaXXCHUS K MpOLUIOMY U
HACTOALLEMY pOCCHUHMCKOM MaTEeMaTHKH, I€HHOCTHOE OTHOLIEHHE K JOCTHXKEHHSIM POCCUHCKUX
MaTeMaTUKOB M POCCHUMCKOM MAaTEMaTU4YECKOM MIKOJBI, MCIOJIB30BAHUE AITHX INOCTHKEHUN B JIPYTHX
HayKaX, TEXHOJIOTUSX, chepax SIKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE NYXOBHBIX LEHHOCTEH pPOCCHIICKOro Haponaa, chOpPMHUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHUsA, ITUUYECKOr0 MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHHH HAyKu M
NesITeNbHOCTBI0 Y4EHOT 0, 0CO3HAHUE JIMYHOTO BKJIA/Ia B TOCTPOCHHUE YCTOMYMBOrO Oy IyIIEro;

4) 3cTeTHYeCKOEe BOCIIUTAHUE:

ACTETMUECKOE OTHOIIEHHE K MHPY, BKIIOYas ACTETUKY MaTeMaTUYeCKHX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3aJ1a4, PEIICHUN, paCcCyKACHHUH, BOCIPUUMYUBOCTh K MATEMAaTUUECKUM aCIEKTaM Pa3IndHBIX
BHJIOB UCKYCCTBA;

5) pusuueckoe BocnuTaHME:

cOpPMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTUYeCKHWe 3HAHUS B HHTEpecax 370pPOBOTO M
6e3omacHoro oOpa3a >KHM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/0pPOBbIO (30pOBOE MHUTAaHHUE,
cOaJaHCUpPOBaHHBIA PEXUM 3aHATHH U OTAbIXa, peryisipHas Qusnueckas aKTUBHOCTH), (DU3UYECKOE
COBEPILEHCTBOBAHUE NP 3aHIATUSIX CIIOPTUBHO-030POBUTEIBHON JEATEIIbHOCTBIO;

6) Tpyn1oBoe BOoCIMTAHHUE:

FOTOBHOCTb K TpyAY, OCO3HaHHE ILIEHHOCTH TpPYAOIIOOMs, HMHTEpeC K pasIMdHbIM cdepam
po(hecCUOHATILHON eI TEIbHOCTH, CBA3aHHBIM C MATEMATUKON U €€ NPHIIOKEHUIMHU, YMEHUE COBEPILIATD
OCO3HAaHHBIN BBIOOP Oyaymien npodeccuu 1 peain30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TIaHBI, TOTOBHOCTh
U CIIOCOOHOCTh K MaTeMaTHUEeCKOMY OOpa3oBaHHUIO U CaMO00pa30BaHUIO HA MPOTSIKEHUU BCEH JKU3HU,
TFOTOBHOCTbh K aKTUBHOMY YYaCTHIO B PELLICHUU NMPAKTUUYECKUX 3a]1a4 MaTEMaTUYECKON HaIpaBJIeHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHHE:

c(OPMUPOBAHHOCTh IKOJOTUYECKON KYIbTYPhl, TOHUMaHNE BIUSHUS COLUAIBHO-I)KOHOMUYECKUX
MPOIIECCOB HAa COCTOSHUE MPUPOJHOW M COIMAIBLHOW Cpelbl, OCO3HAHWE TIJIOOANBHOTO XapakTepa
AKOJIOTUYECKUX MPOOJIeM, OPUEHTAIUS Ha MPUMEHEHHE MaTeMaTHYeCKIX 3HAHHWM Ui PEeIIeHUs 3a7a4 B
o0JlacTi OKpY’Kalolleil cpenbl, MIaHUPOBAHKUE MOCTYIIKOB M OIEHKHM MX BO3MOXKHBIX MOCIEACTBHMA s
OKPYKaroIlel Cpebl;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU
1 00IIECTBEHHOM MPaKTUKH, TOHUMaHNEe MaTeMaTHYeCKOW HayKH Kak c(hephl UenoBeuecKoi 1eTeIbHOCTH,
3TanoB €€ pa3BUTHS U 3HAUMMOCTH U Pa3BUTHUS LUBUIIM3ALMM, OBJAJCHUE S3BIKOM MaTeMaTUKU U
MaTeMaTUYeCKOM KYyJIbTYpOH KaK CPEICTBOM ITO3HAHMS MHUPA, TOTOBHOCTb OCYIIECTBJIATh MPOEKTHYIO U
HCCJIEI0BATENbCKYIO 1EATEIbHOCTh MHAMBHUIYaIbHO U B TPYIIIE.



METAIIPEJIMETHBIE PE3YJIBTATBI

IMo3naBaTebHbIE YHUBEPCATbHBIE YUeOHbIe AeiicTBUSA

Ba3oBble Jornyeckue 1elCcTBUA:

BBISIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKK MATEMAaTHYECKUX OOBEKTOB, IMOHSTHH,
OTHOIIICHUI MEX]y MTOHATUAMH, (POPMYIUPOBATH ONPEICICHUS MOHSATHIA, YCTAHABIIUBATE CYIIECTBEHHBIN
MpU3HAK Ki1accu(UKAIMK, OCHOBAHUS Uil 0000IIEHNS U CPAaBHEHUS, KPUTEPUHU TIPOBOUMOTO aHAJIH3a;

BOCIIpUHUMATh, (HopMynHpoBaTh ©  NPeoOpa3OBBIBATH  CYKICHHUS: YTBEpAUTEIbHBIE U
OTpHIIATEIbHBIC, CIUHUYHBIC, YACTHBIC H 00IIINe, YCIOBHEIC,

BBISIBJIATh MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TPOTUBOpEUHs B (paKTaX, NAaHHBIX,
HAOMIONIEHUSIX ¥ yTBEPXKACHUAX, WpeIaraTb KPUTEPUW [l BBISIBICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUHIA;

JenaTh BBIBOIBI C MHCIOJB30BAHMEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJII0Y€HUH, YMO3aKIIOUEHNU 110 aHAJIOTUH;

POBOJAUTH CAMOCTOSITENIbHO JJOKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUU (TpsAMbIE U OT
MPOTHUBHOTO), BBICTPAWBATh ApryMEHTAIUIO, MPUBOJUTH MPUMEPHl M KOHTPHPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXJICHHS U BHIBOJIBI;

BbIOUpaTh crmoco0® pemieHus yueOHOW 3ahaud (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BBIOMpaTh HauboJee MOAXOAAIINI C YIETOM CaMOCTOSITENILHO BBIACIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejbLCcKue 1eHCTBUA:

HCIIOJIb30BATh BOMPOCHI KaK UCCIIEI0BATEIbCKII HHCTPYMEHT IMO3HAHUs, (POPMYIIMPOBATH BOIIPOCHI,
(duKcHUpyIoMe TPOTUBOPEUHE, MPOOJIEMY, YCTAaHABIMBATE UCKOMOE U JJaHHOE, (JOPMUPOBATH TUIIOTE3Y,
apryMEeHTHPOBaTh CBOIO MO3UIINIO0, MHEHUE;

MIPOBOJAUTH CAMOCTOSITEJIBHO CILUIAHUPOBAHHBIN DKCIIEPUMEHT, HCCIIEIOBAHUE IO YCTAHOBJIEHUIO
0COOEHHOCTE MaTeMaTUYeCKoro OOBEKTa, SIBJIEHHUS, MPOIECCA, BBISABICHUIO 3aBUCHUMOCTEH MEXKIY
00BbEKTaMH, SIBJICHUSIMH, TIPOI[ECCaMU;

CaMOCTOSATENIbHO (OPMYJIMPOBATH OOOOILIEHUST M BBIBOJABI MO pe3yJbTaTaM MPOBEIEHHOIO
HaOJIIOJCHUS, HWCCIEIOBAHMS, OLIEHUBATH JIOCTOBEPHOCTb IIOJYUYEHHBIX PE3YJIbTaTOB, BBIBOJOB W
0000IIIEHNH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOIlecca, a TAKXKE BBIABUTaTh MPEANOIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCJIOBUSIX.

Pabora ¢ undgopmanueii:

BBISIBIISITH Ne(DUIUTHI MH(POpMAIIUU, TaHHBIX, HEOOXOAMMBIX ISl OTBETa Ha BOIIPOC M JIJISl PEHICHHS
3aJla4uH;

BBIOMPATh HHPOPMALIMIO U3 HCTOYHHKOB PA3JIMYHBIX THIIOB, aHAJTM3UPOBATh, CHCTEMATH3UPOBATh U
MHTEPIPETUPOBATH MH(POPMAIUIO PA3TUIHBIX BUOB U (POPM IIpeCTaBIICHUS;

CTPYKTYpUPOBaTh HHGOPMALIMIO, TPEICTABIATh €€ B PAa3NMYHBIX (Gopmax, HIUTFOCTPUPOBATH
rpauyecky;

OIICHUBATh HAJEKHOCTh WH(POPMAITUU TTO CAMOCTOSTEIHFHO CHOPMYITHMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHHBeEpPCAIbHbIC Y4eOHbIe NeHCTBHS
OO0menne:
BOCIIPUHUMATh M (OPMYJIHPOBATH CYXKACHUS B COOTBETCTBHM C YCIOBUSIMH U LEISIMH OOIICHUS,
SCHO, TOYHO, T'PaMOTHO BBIPAKaTb CBOIO TOYKY 3PEHHsSI B YCTHBIX U IIMCBMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUS 110 XOAY PEIICHMS 3a7a4l, KOMMEHTHPOBATh ITOJIYyYEHHBIN pe3ybTaT;



B X0J1¢ 00CY’KICHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOI TEMBbI, TPOOJIEMBI, peraeMoi
3a/lau¥, BBICKA3bIBAaTh WJICH, HAIICIICHHBIC HA TIOMCK PEIICHUS, COMOCTaBISITH CBOU CYXKICHHUS C
CYXKJICHHSIMU JIPYTMX YYaCTHHUKOB JHaiora, 0OHApyKUBATh Pa3JInune U CXOACTBO MO3UIIUH, B KOPPEKTHOI
dhopMe GopMyIIMpPOBATh Pa3HOIIACHS, CBOU BO3PAKEHUS,

OPECTaBIATh  PE3yJbTaThl PEUICHUS  3aJaud, OKCICPUMEHTa, HCCICIOBAaHUs, IPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (OpPMAT BBICTYIJICHHS C Y4ETOM 3a7ad IMPE3CHTALUU M OCOOCHHOCTEH
ayTUTOPHH.

PeryasiTuBHBbIEe YHUBeEpPCcAIbHbIE yYeOHBbIE TeiiCTBHSA

Camoopranusanusi:

COCTaBIIATH IJIaH, aJITOPUTM PEIICHHS 33]1a4¥, BEIOUPATh CIIOCOO PEIICHUs ¢ YIETOM MMEIOIIUXCS
pPECYpCcOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEUICHHUHA C
y4€TOM HOBOM MH(pOpMaLHH.

CaMOKOHTPO.1b, IMOIIMOHAJIbHbII HHTEJJIEKT:

BIIQJICTh HABBIKAMHU ITO3HABATEIBHON pepIeKCHU KaK OCO3HAHHUS COBEPIIAEMBIX IEHCTBUU U
MBICJIUTEIIFHBIX TIPOILECCOB, HMX pPE3yJbTATOB, BJAJETh CIOCOOAMHU CaMOIIPOBEPKH, CaMOKOHTPOJISA
mpoliecca U pe3yJsibTaTa pelIeHrus MaTeMaTHUeCKOl 3a/1a4u;

NpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU 33a4l, BHOCUTh KOPPEKTHUBHI B
JesITeIbHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, JAHHBIX, HAWIEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa I[N M YCIOBHUSAM, OOBSICHATH NMPUUYMUHBI JOCTHKCHHS WIU
HEIOCTHXKEHUS PEe3yIbTATOB ACSITENBHOCTH, HAXOAUTh OIMIMOKY, 1aBaTh OIICHKY TPHOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eSITeJIbHOCTD:

MMOHUMATh U UCIOJIL30BATh MPEUMYIIECTBA KOMAHIHONH ¥ WHAMBUAYAIBHON pabOThI IPH PEIICHUH
y4eOHBIX 3a7a4, IPUHUMATh 11€JIhb COBMECTHOM JEATEIbHOCTH, TUIAHUPOBATh OPraHU3AIMIO0 COBMECTH Oi
paboThI, pacrpeaessiTh BUIbI pabOT, JOTrOBAPUBATHLCS, 00CYKIATh MPOIIECC U PE3yJIbTaT paboThl, 000011aThH
MHEHHS HECKOIBKHX JIFOJICH ;

y4acTBOBaTh B I'PYIIOBLIX opMax paboThl (00CYKIEeHUs, 0OMEH MHEHUH, «MO3TOBBIC ITYPMBD) U
WHBIC), BBITIOJIHATH CBOIO YacTh Pa0OTHI U KOOPIUHUPOBATH CBOU JICHCTBUS C APYTUMH YJICHAMH KOMaHIbI,
OLIEHUBATh KA4€CTBO CBOETO BKJIAJ[a B OO LIV MPOAYKT MO KPUTEPHSIM, CHOPMYIIMPOBAHHBIM YUaCTHUKAMU
B3aUMO/JICH CTBUSI.

NNPEJMETHBIE PE3YJIbTATbBI

K konny 10 kyacca obyvaromuiics Hay4uTes:

e CBOOOJHO ONEpPUPOBATH OCHOBHBIMU IIOHATHSMHM CTE€PEOMETPUM IIPU pELICHUH 3a]ad |
IPOBEICHUN MAaTEMaTHUECKUX PACCyKIECHUI;

® [IPUMEHSATh aKCHOMBI CTEPEOMETPUU U CICICTBHS U3 HUX IPH PELICHNH I'€OMETPHUECKUX 3aj1ay;

e iaccu(uUUpPOBaTh B3aHUMHOE pACIONIOKEHHE MPSAMBIX B IPOCTPAHCTBE, IIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C YIJIaMH B NIPOCTPAHCTBE: MEXKY IPIMBIMU
B [IPOCTPAHCTBE, MEXAY NPSAMOM U IJIOCKOCTHIO;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C MHOT OTpaHHUKaMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUABl MHOTOIpaHHUKOB (Ipu3Ma, NHUpaMuja,
IPSAMOYTOJIBHBIN Mapaienenumnen, Kyo);

e KJaccu(pUIMPOBATH MHOTOIPAHHUKH, BBIOMPAsi OCHOBAHUS JIJIsSI KJIaCCH(PUKAIINH;

e CcBOOOJHO ONEPUPOBATH MOHATHUAMH, CBA3aHHBIMU C CE4EHUEM MHOT OTPAaHHUKOB IJIOCKOCTBIO;



BBIMIOJIHATD TapajijieibHOE, I[EHTpalbHOE W OPTOrOHAJbHOE MPOEKTUPOBaHUWE QUTyp Ha
IJIOCKOCTD, BBIMOJHITH U300 pakeHus GUTYp Ha IIOCKOCTH;

CTPOUTH CEYEHUSI MHOTOI'PAHHUKOB PAa3IMYHBIMA METOJAMH, BBHIMOJIHATH (BBIHOCHBIC) TIIOCKHE
YEepPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIUHCIIATH TUIOMIAU MOBEPXHOCTE MHOTOIPAaHHUKOB (MPU3Ma, MUPAMHIA), TE€OMETPHUECKUX
TE€J C IpUMEHEeHHueM (opMYyII;

CBOOOJHO ONEPUPOBATH MOHSATUSMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OChb U IJIOCKOCTb
CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CHMMETPHH (PUTYPHI,

CBOOOJHO OMEPUPOBATH IOHSTUSIMHU, COOTBETCTBYIOIIMMH BEKTOpPaM W KOOpAWHATaM B
MIPOCTPAHCTBE;

BBITIOJTHSATD JICHCTBUS HAJl BEKTOPAMU;

pemiath 3aJa4d  Ha JIOKa3aTeJIbCTBO MAaTEMaTUYEeCKMX OTHOIICHWM U  HaXOoXJeHHue
FeOMETPUYECKUX BEJIHMYHUH, TPUMEHSIS U3BECTHBIE METO/IBI ITPU PEIICHUH MATEMAaTUUECKHUX 3a/1a4
MOBBIIIEHHOT O U BEICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHSTH IPOCTEHIINE MPOrPaMMHBIE CPEACTBA M DJIEKTPOHHO -KOMMYHUKAI[HOHHBIE CHCTEMBI
IIPU PEIIEHUHU CTEPEOMETPUUECKUX 3a/1a4;

W3BJIEKaTh, IMPEOOPA3OBBIBATE M HMHTEPHPETUPOBATH HMHGOPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKHX (PUTypax, MPECTaBICHHYIO Ha YEPTEKaX U PUCYHKAX;

NPUMEHSTh TOJY4YCHHbIE 3HAHUS Ha TMPAKTUKE: CPaBHUBATh W AaHAJIM3UPOBATh peallbHbIC
CUTYyalllM, MPUMEHSTh W3YyUYCHHBIC TMOHATHS B TMPOIECCE IMOMCKA PEHICHHS MaTeMaTU4YeCKH
chOpMYITUPOBAHHOW MPOOJIEMBI, MOJACIUPOBATh pEATbHBIE CHUTYallMH Ha SI3BIKE T'€OMETPHH,
MCCIIEZIOBATh MOCTPOCHHBIE MOJIENN C MCIOJh30BAHUEM I'€OMETPHUECKUX MOHATHI U TeopeM,
amnmapara anredopbl, pemaTh MPaKTUIECKUE 3a/1a4H, CBS3aHHbIE C HAXOXKACHHEM I'€OMETPHUECKUX
BEJIMYUH;

UMETh TIPEACTAaBJICHUS OO0 OCHOBHBIX J3TamaxX pa3BUTHS TEOMETPHUU KaK COCTaBHOM YacTh
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

JTIOKa3bIBaTh T€OMETPUUECKHE YTBEPHKICHUS;

MPUMEHSITh TEOMETPHUECKUE (PAKTHI ISl PEIICHUS CTEPEOMETPUICCKIX 3a/1a4, IPEIIOIaTrafoIInX
HECKOJIbKO IIaroB PEIIeHUs], €CIIU yCIOBUS IPUMEHECHUS 3a/1aHbl B SBHOW U HESIBHOM opMe;
pemaTh 3aJauyd Ha  JI0Ka3aTeJbCTBO MAaTEMaTHUYECKHX OTHOIIEHHH U  HaxXOXJAEeHHue
reOMETPUUYECKUX BEITUUHH;

MPUMEHSI T POrPaMMHBIE CPEICTBA U AIIEKTPOHHO-KOMMYHUKAITHOHHBIE CHCTEMBI MPU PEIICHUN
CTepEeOMETPHUECKHX 3a]1aY;

MPUMEHITh TOJNyYCHHBIE 3HAHUS HA TPAKTUKE: CPAaBHHBATh, AHAJIU3UPOBATh W OICHUBATH
peasbHbIe CHUTYallUH, IPUMEHITh U3yUYECHHBIC MOHATHS, TEOPEMBI, CBOMCTBA B IMPOIIECCE MTOMCKA
pElIeHHs] MaTeMaTUIeCKH CPOPMYIMPOBAHHON MPOOIEMBI, MOACIMPOBATH PEATbHBIE CUTYaIlUU
Ha SI3bIKE€ T€OMETPHH, UCCIEA0BAThH MOCTPOCHHBIE MOJICIH C MCIOJIb30BAHUEM I'€OMETPHUECKHIX
MOHATUH ¥ TEOopeM, ammapata anreOpbl, peliaTh MPAKTHYECKHE 3a/laud, CBs3aHHBIE C
HAXOXKJEHUEM I'€OMETPUIECKUX BEJTHUNH;

MMETh TPEACTABJICHUS OO0 OCHOBHBIX J3Tamax pa3BUTHs TEOMETPUU KAaK COCTABHOM YacTH
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Heaesbie npuoputersl BocnuTanus 1 COO:
co3JaHue 0JaronpHUATHBIX YCIOBHH AJIs1 IPHOOPETEHNUS MIKOJIBHUKAMH OIIBITa OCYILECTBIECHUS COLUATBHO
3HAYMMBIX J1EJI:

1.
2.
3.

o~

®

10. omeIT caMONIO3HAHHUS H caMoOaHaJ/Iu3a,

OTIBIT JIEJI, HATIPABJICHHBIX Ha 3a00TYy O CBOCH CEMbE, POHBIX U OJM3KHX;

TPYIOBOM OIBIT, OMBIT Yy4AaCTHS B TPOU3BOJICTBEHHOW MPAKTUKE;

ONBIT JEJ, HAIPaBJICHHBIX HA IOJb3Y CBOEMY POJHOMY TOpPOAY WA CEIly, CTpaHE B LIEJIOM, OIIBIT
JEeSITETHOTO BBIPAXKEHUSI COOCTBEHHOMN TpakIaHCKON TTO3HIINH;

OMBIT PUPOAOOXPAHHBIX JE;

OTIBIT Pa3pEIICHUS BO3HUKAOIIMX KOH(MIMKTHBIX CUTYaIlMi B IIIKOJIE, JOMa WIX Ha yJIUIIE,

. OIIBIT CaAaMOCTOATCIIBHOI'O HpI/IO6peTeHI/I$I HOBBIX 3HaHHI>i, MMPOBCACHUA HAYYHBIX HCCHCHOB&HHﬁ, OIIBIT

HpOCKTHOﬁ ACATCIIBHOCTH,

. OIBIT U3YYCHHA, 3aIIUTBI U BOCCTAHOBJICHUA KYJBTYPHOI'O HACJICAHA YCJIOBEYCCTBA, OIBIT CO3AaHUSA

COOCTBEHHBIX NPOU3BEAEHUN KyJIbTYPBI, ONBIT TBOPUECKOI'O CAMOBBIPAYKEHUS;
OIIBIT BEJIEHUS 30pOBOro 00pa3a >KM3HHU U 3a00THI O 30pPOBbE IPYTUX JIHOJEH;

. OIIBIT OKa3aHMA IMOMOIIH OKPYKAaroIIUuM, 3a00THl O MAaJbIIaX WM MOKHIBIX JIIOJ5X, BOJ'IOHTepCKI/Iﬁ

OIIBIT;
OMBIT COIMAJBLHO IPUEMJIEMOIO0 CAaMOBBIPAKCHHS H
camMopeaTn3alnm.
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IHOYPOYHOE INTAHUPOBAHMUE

10 KUIACC
Ne ara oMallIHee
Tema ypoka A A
n/n H3Yy4YeHUs 3aJaHue

1 OcHoOBHBIE ITpaBUJIa H300pAKEHUS HA PUCYHKE ITIIOCKOCTH, 02.09 16 18
napauIesIbHBIX TPSIMBIX (OTPE3KOB), CEPEIMHBI OTPe3Ka ' R
[ToHsTHS CTEpEOMETPUH: TOYKa, ITPsMasi, MIIOCKOCTh,

2 npocTtpaHcTBO. OCHOBHBIE IpaBUiia U300pakeHUs Ha 03.09 1.13,1.15,1.18, 1.20,
PHUCYHKE IIJIOCKOCTH, NAapaIJIENbHBIX IPSIMbIX (OTPE3KOB), ' 1.22
CepeMHBI OTPE3Ka

3 [TonaTus: mepecekaromyecs MIOCKOCTH, ITepeCceKaroecs 04.09 5 28
npsiMasi ¥ IIOCKOCTb; MOJTYIIPOCTPAHCTBO ' o
[TousTHS: IepeceKaronrecs IIOCKOCTH, TIePeCeKaroIIrecs

4 P > TIep 09.09 2.15,2.18
npsiMas U TUIOCKOCTh; MOIYIPOCTPAHCTBO

5 MHororpanHUKH, H300pakeHre TPOCTEHIINX 10.09 590.2.23
IPOCTPaHCTBEHHBIX (DUTYP, HECYIIECTBYIOLIMX 00HEKTOB ' R

5 MHororpanHUKH, H300pakeHre TPOCTENIINX 11.09 e
IPOCTPaHCTBEHHBIX (UTYP, HECYIIECTBYIOIINX 00BEKTOB ' T

3.8,3.10,3.11,3.13

7 AKCHOMBI CTEPEOMETPUH U MEPBBIE CAEACTBUS U3 HUX 16.09 3 1'5 ’ ’ ’

8 AKCHOMBI CTEpEOMETPUHU U TEPBBIC CICACTBUS U3 HUX 17.09 3.18, 3.20, 3.23
AKCHOMBI CTEPEOMETPHH U TTEPBHIE CIEICTBUS U3 HUX.

9 Crioco0OsI 3a1aHuUs IPSMBIX U TUIOCKOCTEH B TpocTpaHcTBe. | 18.09 3.29
O603HaueHMs! NPAMBIX U IIIOCKOCTEN
N300pakeHne ceueHui MupaMHIbl, KyOa 1 MPU3MBI,

KOTOpBIE TTPOXOAT uepe3 ux péopa. M3obpaxenue

10 pple TP bes X pebpa. ¥300p 23.09 3.34,338
NepeCceUeHUs MOJYYCHHBIX IIOCKOCTel. PackparmmBanue
MOCTPOEHHBIX CEUEHUI Pa3HBIMU IIBETAMH
N300paxeHne cedeHni nTupaMuipl, Kyoa u Ipu3Msl,

KOTOpBIE MTPOXOAAT uepe3 ux péopa. M3obpaxenue

11 PbIE TP bes 1 peopa. ¥300p 24.09 4.4,4.7,4.10
nepecevyeHus MoIydeHHbIX TNIOCKOoCTel. PackpammBanue
MOCTPOCHHBIX CEYCHUH PAa3HBIMU IIBETAMHU
N3o00paxeHre ceueHni mupaMubl, Kyda u mpu3Mmsl,

KOTOpBbIE IPOXOAAT uepe3 ux péopa. Mzobpaxenue

12 pble TP bes I peopa. £30op 25.09 4.22,4.24,4.27
nepeceyeHns MOJYICHHBIX IIOCKOCTel. PackpammBanue
MOCTPOCHHBIX CEUEHUI Pa3HBIMU IIBETAMH
N300paxenne ceueHni nupaMuibl, Kyda u mpusMmsl,

13 KOTOpBIE TPOXOIAT uepe3 ux péopa. M3obpaxenne 30.09 5357
niepecedeH s MOJTydeHHbIX TI0CKoCTel. PackpaiBanue ' R
MOCTPOCHHBIX CEYCHUH Pa3HBIMHU IIBETAMHU

14 MeTton cienoB sl HOCTPOSHUS CeUeHU I 01.10 5.10,5.12,5.14
MeTton cienoB i1 mocTpoeHus ceueHnii. CeolicTea

15 P 02.10 5.20,5.22, 5.24

NIEPECEUCHUN MIPSAMBIX U IIJIOCKOCTEH
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Mertop cnenoB At OCTpOeHUs ceueHuii. CBoMcTBa
MIepECEUCHUN MPSAMBIX U IIIOCKOCTEH

07.10

5.31,5.33,5.37

17

[Toctpoenue ceuenuii B nupamue, Kyoe no TpéM TouKam
Ha péopax. Co3maHne BRIHOCHBIX YEPTEKEH U 32K Ch
I1aroB MOCTPOCHUS

08.10

5.42,5.44,5.47

18

[Toctpoenue ceyeHuit B mupamue, Kyoe mno TpémM Toukam
Ha péopax. Co3/1aHKMe BRIHOCHBIX YEPTEIKEH U 32K Ch
111aroB IOCTPOEHUS

09.10

6.4, 6.6

19

[Toctpoenue ceuenuii B nupamuje, Kydoe no TpémM TouKam
Ha p€opax. Co3/naHne BRIHOCHBIX YEPTEKEN U 3aMKCh
I1aroB MOCTPOCHUS

14.10

6.9,6.11,6.13,6.17

20

IToctpoenue ceuenuii B nupamuae, Kyoe no TpémM Toukam
Ha péopax. Co3naHne BRIHOCHBIX YEPTEKEN U 3aMKCh
I1aroB MOCTPOEHUS

15.10

6.19,6.21,6.23

21

IToBTOopenune mnanumerpun: Teopema o
IIPONOPLMOHATBHBIX O0Tpe3kax. [Tonobue TpeyronbHUKOB

16.10

6.37,6.39,6.41, 6.43

22

[ToBTOopenune nnanumerpun: Teopema Menenas. Pacuers B
CEUYEHUAX Ha BBIHOCHBIX YepTexax. Mcropus pazsutus
IJIAHUMETPUU U CTEPEOMETPUHU

21.10

7.2,79

23

KonTposabHas paéora " AKCHOMBI CTepeoOMeTPHH.
Ceuenusn"

22.10

7.12,7.14,7.16

24

B3anmHoOe pacroyiokeHne NpsAMbIX B IPOCTPAHCTBE.
CkpemmBaromuecs npsmele. [Ipu3Haky ckpenmBaromumxcs
npsambIX. [lapannenasHsie IpsMbIE B IPOCTPAHCTBE

23.10

7.19,7.22

25

Teopema 0 CyIIECTBOBAHUH U €IMHCTBEHHOCTH MPSIMON
NapajulesIbHON TAaHHOM IPSMOM, IPOXOASAIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAILleW Ha TaHHOU npsaMon. Jlemma o
[IEPECEYEHUH NTAPAJUICIIBHBIX MIPAMBIX IIOCKOCTBIO

05.11

8.2,85

26

[TapayienbHOCTB Tpex NpsAMBIX. Teopema o Tpéx
HapaJuiebHbIX NPSMBIX. Teopema 0 CKpeIlnBaromuXxCs
IPAMBIX

06.11

8.10, 8.13, 8.15

27

[TapannensHoe npoekTrpoBanue. OCHOBHbBIE CBOMCTBA
napajuiesIbHOro NpoekTupoBanus. M3o0pakeHne pasHbIX
¢duryp B napauieabHON IPOSKIUH

11.11

8.21,8.24

28

LenTpanbHas mpoekuus. YToJ ¢ COHAPaBICHHBIMU
CTOpPOHAMU. YTOJ MEXIY MPSIMbIMH

12.11

8.27,8.29

29

3ama4yyu Ha JOKA3aTEIbCTBO U UCCIIE0BAaHUE, CBA3AHHBIE C
pacroIoKEHUEM NPSIMBIX B IPOCTPAHCTBE

13.11

9.3,95

30

[ToHsTHS: TapaIeIbHOCTh IPSIMOW U MIIIOCKOCTH B
npocTpancTBe. [Ipru3Hak napaainesbHOCTH NPSIMON U
mockoctu. CBOWCTBA MapaIeIbHOCTH IPSIMOM U
IIJIOCKOCTH

18.11

9.7,9.9,9.11,9.13

31

I'eoMerpuueckue 3aj1auu Ha BBIYUCIEHUE U
JI0Ka3aTeJIbCTBO, CBA3aHHBIC C APAJUICIbHOCTBIO MIPSAMBIX
Y IIJIOCKOCTEN B IIPOCTPAHCTBE

19.11

9.17,9.18,9.20




[Toctpoenue ceueHusi, NPOXOISILEro Yepe3 JaHHYIO

32 NPAMYIO Ha YEPTEKE U NAPAIIIIETBHOTO IPYTOM MPSIMO. 20.11 10.5,10.9
Pacuér otHOIIEHM I
[TapasienpHas mpoeKLUs, MPUMEHEHHE JUIA TOCTPOEHUS

33 cedeHMi Ky0a u napauienenumnena. CoiicTpa 25.11 10.11, 10.13, 10.15
napajuieaenune1a u Npu3Mbl

34 [TapannenbHbie IIJIOCKOCTI/I. [Ipu3Haky nmapayieabHOCTH 26.11 10.22, 10.27, 10.29
JIBYX MJIOCKOCTEN
Teopema 0 nmapaaienTbHOCTH U €INHCTBEHHOCTH

35 IJIOCKOCTH, MTPOXOAIIEN Yepe3 TOUKY, HE 27.11 10.33, 10.36, 10.38
MPUHAAJICKALTYIO TaHHOM IUIOCKOCTH U CIEACTBUS U3 HEE
CaolicTBa napauieNnbHbIX IJIOCKOCTEN: 0 apale]bHOCTU

36 IPSMBIX II€pECEUEHUS PU IEPECEUEHUH JIBYX 02.12 10.40, 10.45, 10.47
napajuieabHbIX MJIOCKOCTEN TPEThel
CaoiicTBa napaienbHbIX IIJIOCKOCTEN: 00 OTpe3Kax

37 MapajuleIbHbIX MPAMBIX, 3aAKIIFOUEHHBIX MEKY ) 03.12 114,116
napajuieabHbIMU IJIOCKOCTSIMU; O MIEPECEYECHUU MPSIMOI C
JBYMS IIapaJIEIbHBIMU INIOCKOCTSMU

38 [ToBTOpenue: Teopema [Tudaropa Ha MI0CKOCTH 04.12 11.8,11.14

39 [ToBTOpEHUE: TPUTOHOMETPUSA MPSIMOYTOJIBHOI0 09.12 11.17,11.19, 11.21,
TPEYroJIbHUKa 11.25

40 CaoiicTBa KyOa ¥ IPSIMOYTOJILHOT'O Mapajuiesienuneaa 10.12 11.31,11.33,11.35

a1 Brruncnenue A1MH OTPe3KOB B KyOe U MPSMOYTOJIbHOM 1117 11.42, 11.45, 11.47
napa’suiesIenunesne

42 [leprieH UK YISAPHOCTH npﬂMOI:”I u miockocTH. [Tpu3Hak 16.12 12.3,12.7, 12.9
MEPHEHANKYJISIPHOCTH MPSIMOM U NIIIOCKOCTH

43 [leprieH UK YISIPHOCTH HpHMOUfI u ockocTH. [Ipu3nak 17.12 1211 12.13, 12.15
MEePHEeHIUKYJISIPHOCTH MPSAMOM U TNIOCKOCTH
Teopema 0 CyIIECTBOBAaHUM U €IMHCTBEHHOCTHU MPSMOM,

44 NPOXOJISINEN Yepe3 TOUKY NPOCTPAHCTBA U 18.12 12.19,12.21
MEPHEHINKYIJISIPHON K TIIOCKOCTH

45 [1nockocTy U nepneHuKyJIsIpHbIE UM IIPSIMbIE B 53.12 12.24,12.28
MHOT'OI'paHHHUKaX

16 [InockocTy U neprneHAnKyJIpHbIE UM NIPSMBbIE B 2412 12.30, 12.34
MHOT'OI'paHHHUKaX

47 Ilepnennukyisip u HakioHHas. [Iocrpoenune 55 12 114,118
MEPHEHNKYJIAPA U3 TOUKU HA MPSIMYIO

48 [Tepnenaukynsap u HakionHas. [Toctpoenue 30.12 11.10,11.12, 11.14,
NEPIECHANKYJIIpa U3 TOYKH Ha MPSAMYIO 11.18

49 Teopema o Tpéx neprneHauKyIsIpax (IpsimMast 1 oopaTHast) 13.01 12.7,12.9

50 Teopema o Tpéx nepneHauKyIsIpax (mpsiMast U odpaTHast) 14.01 12.11,12.13,12.15

51 Yron Mexay CKpeuMBaOIUMHUCS TPIMBIMA 15.01 13.4,13.8,13.12

52 [Touck nepneHuKyJIIpHBIX npﬂivn)lx C TTIOMOIIBIO 20,01 143,145
MEPHEHANKYJISIPHBIX TIJIOCKOCTEN

53 OpTOoroHanbHOE NPOCKTUPOBAHUE 21.01 14.7,14.11, 14.16




[Toctpoenue ceuenuii ky0a, Mpu3Mbl, IPaBUIbHON

14.20, 14.22, 14.24,

54 o 22.01
MUPAMUJIBI C TOMOUIBI0 OPTOrOHAIBHOM MPOEKIIUU 14.26
ITocrpoeHue ceyeHu Ky0a, IPU3MBI, IIPABUIHHON

55 p yoa, HPHSMBL, 1D 27.01 14.30, 14.35, 14.37
MAPaMUIBI C TTOMOIIBI0 OPTOTOHAIBHON MTPOCKITUU

56 CuMMeTpus B IPOCTPAHCTBE OTHOCUTENBHO MJIOCKOCTH. 28.01 14.40, 14.42, 14.45,
IInockocT cuMMeETpUii B MHOIOTpaHHUKaX ' 14.47,14.50
ITpu3Hak nepneHJuKyIIPHOCTH IIPSIMOM U IIIOCKOCTH KaK

57 P PHICHIIKY AP p 29.01 15.4,15.7
CJIEJICTBHE CUMMETPUH

58 IIpaBunbHBIE MHOTOrpaHHUKH. Pacuér paccTosHuii OT 03.02 15.9,15.11, 15.13,
TOYKH J10 IIIOCKOCTH ' 15.15

59 [IpaBusibHBIE MHOTOTpaHHUKHU. Pacdy€T paccTOsIHAN OT 04.02 15.19, 15.21, 15.23,
TOYKH J10 IJIOCKOCTH ' 15.25
CrocoOBl OIYCTUTH NEPHEHIUKYAIPDI: CHMMETPHUSL, CABUT

60 Y pHEEATETID TP, €A 05.02 15.32, 15.37, 15.39
TOYKH I10 TTapajuIeIbHON IpsIMOn
CaBur 1o HenapauieJbHOU NMPSIMOd, U3MEHEHU €

61 . 10.02 15.43, 15.45, 15.47
paccTosiHUI

62 KonTpoabnas paﬁoTaU"B?sanMHoe pacn(?;nomemle 11.02 16.6,16.28
NPAMBIX U IUVIOCKOCTEN B IPOCTPAHCTBE
[ToBTOpEHUE: Yyroa MEX1Yy IPSIMBIMHA Ha TNIOCKOCTH,

63 TPUTOHOMETPHUSI B IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOpEMA 12.02 16.10, 16.12, 16.14
KOCHHYCOB
IToBTOpEeHUE: YTOI MEXKAY CKPEIIUBAOIIMMHUCS IIPSIMBIMU

64 P r ALY CKPCHIHBAIOLT p 17.02 16.16, 16.19, 16.21
B IPOCTPAHCTBE
I'eomeTpryecKkre METOIBI BEIYMCIIEHUS YIJIa MEX

65 P A yr y 18.02 17.3,17.5
MPSIMBIMA B MHOT OT'paHHHUKAX

ByrpaHHbI yroy. CBOMCTBO JUHENHEIX YIIIOB

66 /Byrp yr yr 19.02 17.8,17.10
JIBYTPAHHOTO yTja
IlepnengukynsapHele mIockocT. CBOMCTBA B3aUMHO

67 PHICHIMIKY P . 24.02 17.17,17.19, 17.25
MepPHEeHIUKYJISIPHBIX TIJIOCKOCTEN
[Ipu3Hak nepreHIuKyISpHOCTH IJIOCKOCTEH; TeopemMa o

68 npsSMOI TIepeceyeHHsl IBYX TTOCKOCTEH 26.02 18.3,18.6
MEePHEHIUKYJISPHBIX TPETHEU MITOCKOCTH
[IpssMoyToNIbHEIN ITapalIeienuIe; Ky0; nu3MepeHus,

69 PAMOYT P 1Y p 03.03 18.8,18.11
CBOMCTBa MPSIMOYTOJIBHOT'O Tapajuiesienuneaa
Teopema 0 guaroHaM IPSIMOYIOJILHOTO IapaLIeIeInuIIena

70 P A AU TIPAMOYT p 81 04,03 19.5,19.7
U CIEACTBHE U3 HEE
CrepeoMeTpUYECKHUE U IIPUKIIAAHBIE 3a0a9H, CBI3aHHBIE CO

71 p p pHiian Aati, 05.03 19.13, 19.16, 19.18
B3aUMHBIM PACIIOI0KEHUEM MPSMBIX U TNIOCKOCTH
IToBTOpEHNE: CKPELIUBAIOIINECS IIPAMBIE, ITapaUICIbHBIE

72 p PEIBAION PAMPBIC, 1P 10.03 19.24, 19.26, 19.28
MJIOCKOCTH B CTAaHJAPTHBIX MHOTOT' PAaHHUKAX
[Tapa mapanienbHbIX IJIOCKOCTEN Ha CKPEIMBAKOIINXCS

73 HNPSIMBIX, PACCTOSIHME MEKAY CKPEIIMBAIOIIUMUCS 11.03 19.34, 19.37, 19.39
MPSIMBIMH B TIPOCTBIX CUTYaIUSIX
PaccrostHue oT TOUKH 70 MIIOCKOCTH, PACCTOSIHUE OT

74 12.03 19.42,19.44

IPSIMOM 10 TNIOCKOCTH




BrrunciieHne paccTOSIHUN MEXy CKPEIMBAKOIUIMUCS

75 . 17.03 20.2,20.6
HPSIMBIMU C TIOMOUIBIO NEPIEHANKYISIPHON MIIIOCKOCTH
TpéXrpaHHbIi yTroJ, HEpaBEHCTBA U1 TPEXTPAHHBIX
76 yrioB. Teopema Iludaropa, TeopeMbl KOCHHYCOB U 18.03 20.9,20.11, 20.14
CHUHYCOB JIJIsl TPEXTPAHHOIO yTIJia
DneMeHThI C(hepUUYECKO T€OMETPHUH: T€0IE3NUECKHE
77 dep P A 19.03 20.16, 20.18, 20.20
JUHUU Ha 3emMJie
78 Kountpoabnasi pa6ora "¥YrJbl u paccrosinus' 24.03 20.25, 20.27, 20.24
Cucrematuszanus 3HaHui "MHOIOIpaHHUK U €r0
79 . 25.03 21.2,21.4
AJIEMEHTHI
80 [Tupamupa. Buasl nupamup. [IpaBuneHas nupamuaa 26.03 21.7,21.9, 21.11
81 ITpusMma. IIpsimas n HaknoHHas npu3Msbl. [IpaBunbHas 07.04 21.28, 21.30, 21.32,
npusMa ' 21.36
82 [Ipsimoii mapajuiesienumnen, NpsaMOyroJIbHbII 08.04 2142, 21.44, 21.47
napajuiesenunen, Kyo
83 Brimyksie MHOTOrpanHuku. Teopema Ditnepa 09.04 21.49,21.52
Brinykibie MmHOrorpannuku. Teopema Diinepa.
84 y P P P 14.04 22.2,22.4,22.6
[IpaBunbHBIE U TOTYNPAaBUIIbHBIE MHOTOI' PAHHUKHU
22.8,22.10,22.12
" " ’ ’ ’
85 KourpoJbnasi pa6ora "MHOrorpanHuku 15.04 2214, 22.16
86 [TonATHE BEKTOPA Ha MJIOCKOCTU U B IPOCTPAHCTBE 16.04 232,234
87 CyMMa BEKTOpOB 21.04 23.7,23.9,23.12
88 Pa3nocth BeKTOpOB 22.04 23.14,23.17, 23.19
89 [IpaBuiio mapanienenumnena 23.04 23.21, 23.27
3apaHue Ha
90 YMHOXEHHE BEKTOpa Ha YHCIIO 28.04 A
KapTO4Kax
01 PaznoxxeHue BekTopa 1mo 6a3zucy Tpéx BEKTOPOB, HE 29.04 3apaHve Ha
JIeKaIUX B OJJHOHN MJIOCKOCTU ' KapTo4Kax
3agaHue Ha
92 CkansipHO€ Tpou3BeAeHUE 30.04 A
KapTo4Kax
3afaHue Ha
93 Brruncnenue yriia Mexy BEKTOPaMHU B TPOCTPAHCTBE 05.05 Aarne
KapTo4Kax
o 3
94 [Tpocreiimmue 3a1a4u ¢ BEKTOPAMH 06.05 aAaHmne na
KapTo4Kax
. 3
95 [Ipocreiimue 3a7aun ¢ BEKTOpaMU 07.05 aAamne na
KapTo4Kax
3apaHue Ha
96 [TpocTeiimue 3agaun ¢ BEKTOpaMu 12.05 A
KapTo4Kax
3apaHue Ha
97 IIpocreiimme 3a1auu ¢ BEKTOPaMHU 13.05 A
KapTo4Kax
3afiaHwWA 13 TecToB
98 O06o0mIeHne u cucTeMaTH3alus 3HaHUMA 14.05 Erg
3afaHwWA 13 TecToB
99 O06o0mIeHne 1 cUCTeMaTH3alusl 3HAHUIA 19.05 A

ElN




100 HNrorosasi koHTpoJBLHAs padoTa (24) 20.05 3apaHue Ha
KapTO4Kax
101 O060061eHue 1 cucTeMaTH3alus 3HaHul 21.05 3aparve Ha
KapToO4Kax
OBLIEE KOJMYECTBO YACOB I10 [TPOI'PAMME 101




YYEBHO-METOINYECKOE OBECHIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

Mepsnsak A.I'. TTononckuii B.B. u np. 'eomerpus. 10 knaccel. «Bentana-I'pady», 2020 YrinyOneHHbIH
YPOBEHb

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

- Yuebnuk. 10 kmaccel. Aemopwur: Mep3nsik A.T'. [Tononckuii B.B. u ap. I'eomerpust. 10 kmaccer.
«Benrtana-I'pad», 2020 YrnyOiaeHHbIH YPOBEHb

- CamocTrosiTenbHbIe M KOHTPONbHBIE paboThl. Mepansik A.I'. [Tonorckuit B.B. u np. ['eomerpust. 10
knaccel. «Benrana-I'pad», 2020 YriyOneHHbIH YpPOBEHb

-[Toypounsie pazpaboTku no reometpun B.A. SIpoBenko( nuddepeHmpoBaHHbII ypOBEHb)

- Meroauueckoe nmocodue mo reomerpun A.I'. Mepansk «Benrtana-Ipadg» 2020

HUDPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— www.alleng.ru/edu/mathl.htm - x ypoky maremMaTuku

— comp-science.narod.ru/didakt.html - nunakTudeckre Marepuasi;

— InternetUrok.ru - Bumeoypoku;

— http//www.allmath.ru-scs matemaTurka;

— http //www.matem.hl.ru — maremaruka on-line;

— DnektponHas oudimoreka «2000 3anau mo matemaTuke». Anreopa 7-9 kiaccei. CDROM,

— T'eomerpus 10-11. CoBpemennsiii yaeOHo-MeToanueckuii kommieke. CD-ROM;

—  Enwunas xomnexmust LIOP: http://school; collection.edu.ru; WWW. chportal.ru; Djvu Document;
Hamster Fress Arc

— http://mathem.hl.ru — matematrka on-line;

— http://www.exponenta.ru - obpa3oBaTeIbHbBII MATEMAaTHIECKUI CaMNT;

— «Dnektponnas oubmmoreka 2000 mo matematuke», CD-ROM,;

— www.mathvaz.ru/index.php - Jlocbe y4uuresns MaTeMaTHKH.

— https://fipi.ru/navigator-podgotovki/navigator-ege
alexlarin.net - kaxxayro Heenmo MyOIMKYIOTCS KaueCTBeHHbIE MPOOHUKH. Mathus.ru - MHOTO
HYXXHOH Teopuu + pu3nKa + 33124 OJIMMITHA.
ege.sdamgia.ru - Ty4niui OHJIAWH-TPEHAXKED ¢ PEHICHUSIMH 3aIaHUH.
yandex.ru/tutor/ - flunexc.PeneTutop - TpEHUPOBOUHBIC BAPHAHTHI OHJIAMH.
alleng.org/edu/math3.htm - xauru B pdf popmarte.
berdov.com/ege/ - xoporire MpoOHUKH, MHOT'O HECTAHAAPTHBIX U CJIOXKHBIX 3aaHHM.
4ege.ru/video-matematika/50912... - BugeOKypC ¢ TEOPHEH U MPAKTHKOI.


http://alexlarin.net/
http://mathus.ru/
https://ege.sdamgia.ru/
https://yandex.ru/tutor/
http://alleng.org/edu/math3.htm
https://www.berdov.com/ege/
https://4ege.ru/video-matematika/50912-videouroki-po-matematike.html




