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INOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma yueOGHoro kypca «['‘eomerpusi» 0a30BOro ypoBHSA st
obywaromuxcs 10 —11 «maccoB  pa3paborana Ha ocHoBe DemepaibHOTO
rOCYJJapCTBEHHOT'0 00pa30BaTEIbHOTO CTaHJapTa CpelHero oOiiero oOpa3oBaHHSs, C
y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEIbIBISIEMBIX K MaTEMaTHYECKOMY
o0pa3oBaHuI0, M TpaJULUA POCCUICKOro oOpa3oBaHus. Peanmuzanms mnporpaMmbl
obecrieunBaeT OBJIAJCHUE KIIOUEBBIMH KOMIIETCHIIMSIMHU, COCTABJISIOIMIMMHU OCHOBY JIJIs
CaMOpa3BUTHSI W HENPEPHIBHOIO 00pa30BaHMs, UEIOCTHOCTh OOUIEKYJIBTYPHOTIO,
JMYHOCTHOTO U MO3HABATEIHLHOTO PA3BUTHS JIMYHOCTU 00YUArOIINXCA.

HEJIN U3YYEHUA YYEBHOT'O KYPCA

BaxxnocTh yueOHOTO Kypca TeOMeTpHH Ha YPOBHE CpeHEro olmiero oopazoBaHus
o0ycloBlieHa  MPAKTUYECKOH 3HAYMMOCTHIO  METAlpPEeIMETHBIX W TPEIMETHBIX
pe3yabTaToB  OOY4YeHHS TEOMETPUH B  HANPABICHUH JIMYHOCTHOTO  Pa3BHTHUSA
oOydaromuxcsi, QopmupoBanuss (HYHKIMOHATIBHOW MaTEMaTHYECKOW TPaMOTHOCTH,
U3YYCHHs] APYTUX Y4eOHbIX AUCUHUIUIMH. Pa3zBuTtHe y oOydaromuxcs MpaBUIbHBIX
NPEJCTaBICHN O CYIIHOCTH H TPOUCXOXKICHHH TE€OMETPUYECKHX aOCTpaKIuu,
COOTHOIIIEHUU PEATBHOTO M HJICATBHOTO, XapaKTepe OTPAKECHHS MaTeMaTUYeCKON
HAYKOH SIBJICHUN M IPOLIECCOB pealbHOTO MHpa, MECT€ I'€OMETPUU B CHUCTEME HayK U
pOTM  MaTeMaTHYECKOTO MOJACITUPOBAHUS B HAYYHOM T[IO3HAHUM H B MPAKTHKE
croco0CTBYeT (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS YUAIIMXCS, a TaKKe KadecTB
MBILIUIEHUS, HEOOXOUMBIX JUIsl aJalTalliid B COBPEMEHHOM O0IIECTBE.

['eomeTpus sBisieTCS OJHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHEro OOIIero
o0pa3oBaHWs, TaK KaK OOECIeYMBACT BO3MOXKHOCTh W3YYCHHUS KaK JAUCIUTUIHH
€CTECTBEHHO-HAYYHO! HAMNPAaBJICHHOCTH, TaK U T'YMaHUTapHOM.

Jlornueckoe  MblIUIEHHE, (QOpMHpyeMOe TpU H3YYCHHH  OOyYaroIUMUCS
NOHATUHHBIX OCHOB T'€OMETPUU M TIOCTPOCHHH IICTIOYKH JIOTHYECKUX YTBEPXKICHHHA B
XOJIe peUIeHHs TeOMETPHUYECKUX 3aJad, YMEHHE BBIJBUTATh W OMpPOBEPraTh THIIOTE3BI
HETOCPEICTBEHHO MCMOJB3YIOTCS MPHU PEUICHUH 3a]1a4 €CTECTBEHHO-HAYYHOTO UK, B
YaCTHOCTHU U3 Kypca PU3NKH.

YMeHne OpUeHTHPOBATHCSA B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTsx JesTeNbHOCTH YenoBeka. OpHeHTalus 4eJoBeKa BO BPEMEHU U MPOCTPAHCTBE
— HEo0XO0JMMOe YCIIOBHE €ro COIMAIBbHOTO OBITHS, (JOopMa OTPaKEHUSI OKPYKAIOIIETO
MUpa, YCIOBHE YCIIEITHOTO MO3HAHUS U aKTUBHOTO MPEeoOpa30BaHMs JCHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMH 00pa3aMu OOBEIUHSET pa3HbIC BHUIBI Y4eOHOU U
TPYAOBOH [EATENBHOCTH, SIBISETCS OOHUM M3 NPO(PECCHOHATBHO BAaKHBIX KayecTB,
MOSTOMY aKTyaJlibHa 3ajada (OPMUPOBAaHUSA Yy OOYYarOMIMXCS MPOCTPAHCTBEHHOTO
MBIIIUICHUST KaK Pa3HOBUIHOCTH OOpPA3HOTO MBIIIJICHUS — CYIIECTBEHHOTO KOMITOHEHTA
B TIOJITOTOBKE K MPAKTUYECKOM JEATEITHbHOCTH 110 MHOTUM HAIPaBICHHSIM.

Llenp ocBoeHust mporpammbl yaeOHOTO Kypca «['eomerpusi» Ha 0a30BOM ypOBHE
00ydeHus: — o01Ie00pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE OOYyUYaIOIIMXCS Yepe3
oOecrieyeHre BO3MOXXHOCTH MNPHOOPETEHHS U HCHOJIb30BAaHUS CHCTEMATUYECKUX
FEOMETPUYECKUX 3HAaHUM M JeHCTBUHM, CHEHU(PUYHBIX TE€OMETPUHM, BO3MOXKHOCTU



YCIIEIIHOTO TPOJOJDKEHHS 00pa3oBaHMA 10 CIEMUAIBHOCTSAM, HE CBA3aHHBIM C
MPUKIIATHBIM UCTIOJIb30BAaHUEM T€OMETPHH.

[Tporpamma no reoMeTpuu Ha 6a30BOM ypOBHE MpeJHa3HaueHa JUIsl 00y4arouXCcs
CpeIHEe| IIKOJIbI, He MCIBITHIBABIINX 3HAYMTEIbHBIX 3aTPYAHEHUH HA YPOBHE OCHOBHOTO
obmero oOpa3zoBanus. Takum oOpazom, oOydarommecs Ha 0a30BOM YpPOBHE JOJDKHBI
OCBOUTH 0OIME MaTeMaTHYECKHEe YMEHHs, CBSA3aHHBbIE CO CleUU(UKoil TreoMeTpuu M
HEOOXOAUMBbIE Il >KM3HM B COBpeMEHHOM oOmiectBe. Kpome 3TOro, oHu uMEIOT
BO3MOXXHOCTh H3y4YUTh T€OMETPHIO OoJiee TIIyOOKO, €clii B JalibHEeHIleM BO3HUKHET
HEOOXOJIMMOCTh B TEOMETPUUYECKUX 3HAHUAX B IPO(HECCHOHAIBHON ACSITEIbHOCTH.

JlocTrkeHue  1enM  OCBOEHHS  MpOrpaMMbl  OOECHEYMBAETCS  PEIICHUEM
COOTBETCTBYIONIMX 3a1a4. [I[puopuTeTHpIME 3aauaMi 0OCBOEHUS Kypca «['eomeTpum» Ha
6a30BoM ypoBHE B 10—11 kaccax sSBISFOTCS:

e (opmupoBaHUE MPEACTABICHUS O TEOMETPUU KaK 4acTU MHPOBOU KYJIbTYpPHI U

OCO3HaHUE €€ B3aNMOCBSI3U C OKPYKAIOIINM MUPOM;

e (opMuUpOBaHUE MPEACTABICHUS O MHOTOTPAaHHHKAX W TellaX BpaIICHUs KakK O
BOKHEUIINX MATEMAaTHYECKUX MOJEISX, MO3BOJSIONIMX OMUCHIBATh M M3y4aTh
pa3HbIe SIBICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHHE yYMEHHUS PACIO3HABAaTh Ha YEPTEKaX, MOJACISIX W B PEATbHOM
MHUPE MHOTOTPAHHHUKH U TeJla BPAIICHHUS,

® OBJAJICHHE METOJAMH pEUICHUS 3aJad Ha TOCTPOCHUS Ha H300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (QopmupoBaHMEe  yMEHHS  ONEPUPOBATH  OCHOBHBIMH  TOHSATHUSAMH O
MHOTOTPAaHHUKAX M TeJIaX BPAICHUS U KX OCHOBHBIMU CBOMCTBAMU;

® OBJAQJICHUE ANTOPUTMAMHU pEIICHHS OCHOBHBIX THUIIOB 3ajay; (popmMupoBaHue
YMEHHS MPOBOJIUTH HECIIOKHBIC JI0KA3aTEeIIbHBIE PACCYKICHUS B XOJ/I€ PEIICHUS
CTepEOMETPHUECKUX 3a/1a4 U 33]1a4 C MPAKTUYECKUM CO/IepP KaHUEM;

® pa3BUTHE HUHTEIUIEKTYalbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yyaroumxcs,
MO3HABATEIHHONH AKTUBHOCTH, WCCIEAOBATEIbCKIUX YMEHUH, KPUTHYHOCTH
MBIIJICHUS;

e (opMupoBaHue (QYHKIMOHAIHLHOW TPaMOTHOCTH, PEJIECBAHTHOH TE€OMETPHUH:
YMEHHE pPACIO3HABATh TPOSIBICHUS TC€OMETPUYECKUX MOHITUH, OOBEKTOB H
3aKOHOMEPHOCTEH B PEAIbHBIX JKU3HCHHBIX CUTYAIUSX U MPU U3YYCHUU JIPYTHX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
(bopMyIHPOBaATh MX Ha SI3BIKE TEOMETPHH U CO3/aBaTh TEOMETPUICCKUE MOICIH,
NPUMCHITh OCBOCHHBIM T€OMETPUYCCKUN ammapar Juisi PEIICHHs MPaKTHKO-
OpUEHTUPOBAHHBIX 3ajla4, HWHTEPIPETUPOBATh U OIECHUBATH IMOJYYCHHBIC
pe3yJIbTaTHI.

OTnuYuTeTbHOH OCOOCHHOCTBIO TPOTPAMMEI  SIBISETCS BKIIOYCHHE B KYpC
CTepEOMETPHH B Hadaje €ro W3YyYeHHWs 3ajad, pelraeMbiX Ha YpPOBHE HHTYHUTHBHOTO
MO3HAHUS, W ONpENelIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HAJA HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO M IPOCTPAHCTBEHHOT'O MBILUICHUS, CTUMYIUPYET
NpPOTEKaHWE€ MHTYUTHUBHBIX IMPOLIECCOB, MOTHBUPYET K JajbHEHIIEMY HW3YYCHHUIO
npeaMera.

[Ipennoutenne oTHAETCS HATIAIHO-KOHCTPYKTUBHOMY METOAY OOydeHHs, TO €CTh
TEOpETUYECKUE 3HAHWS HUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEIMETHO-
NPAKTUYECKOW  AesTeNIbHOCTH. Pa3BuTHE MNPOCTPAHCTBEHHBIX MPEJICTaBICHUN Y



yyalmMxcs B Kypce CTEPEOMETPUM IPOBOJUTCS 3a CUET pElIeHMs 3a/ad Ha CO3/1aHue
IPOCTPAHCTBEHHBIX 00pPa30B M 3ajjad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU 00pa3aMH.
Co3znanue obpasa MpOBOJUTCS C ONMOPOW Ha HAIISIIHOCTh, & ONIEpUpPOBaHKE 00pa3oM — B
YCIIOBUSIX OTBJIEYEHUS OT HAIJSAJHOCTH, MBICIEHHOIO HW3MEHEHHS €ro HMCXOJIHOIO
COJICpKAHMUSL.

OcHOBHBIE cojepkaTenbHble JUHUU Kypca «['eomerpum» B 10-11 xiaccax:
«MHororpanHukn», «lIpsMble M IUIOCKOCTM B MPOCTPaHCTBE», «Tema BpamieHus»,
«BexkTopsl M KOOpAMHATHI B MpOCTpaHCTBe». DOpMHUpPOBaHHE JOIMUECKUX YMEHUMN
pacnpezensieTcst He TOJIBKO M0 COAepkKaTeIbHbIM JIMHUAM, HO U 110 TojaM oOydeHHUs Ha
YPOBHE CpeJIHETO O0IIero 00pa3oBaHus.

ConepxaHue 00pa3OBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM  pe3yjbTaTam
OCBOEHHMsI  paboyeil  mporpaMMbl,  paclpeieiaéHHBIM 10  rojaM  OOy4eHHs,
CTPYKTYPHPOBAHO TaKMM OOpa30M, YTOOBI OBJa/JIEHUE I'€OMETPUUYECKUMH HMOHATUSAMHU U
HaBbIKAMHU OCYILIECTBISJIOCH IOCIENI0BAaTENbHO M TOCTYHAaTeNbHO, C COOJIIOJCHUEM
NOPUHIUIA [IPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIOYAJIUCh B OOILIYIO CHUCTEMY
reOMETPUYECKUX MPECTaBICHUI 00ydJaromuxcs, pacmupsas U yriayonsas e€, obpasys
IPOYHBIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOTI'O KYPCA B YYHEBHOM IIVIAHE

Ha usydyenue reomerpum orBoautcs 2 4daca B Hexenmo B 10 kiracce m 1 gac B
Hezenmto B 11 kimacce, Bcero 3a nBa roja o0yuenus - 102 y4eOHbIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TNOHATHS CTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTh, IPOCTPAHCTBO.
[TonsiTe 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPUU: AaKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX.

B3aumHOE  pacnosioKeHHME TpsAMBIX B INIPOCTPAHCTBE:  IEpECEKaroIIuecs,
IapaJuleIbHbIE U CKpeluBaromuecs npsamele. [lapamienbHOCTh NPSAMBIX U IITIOCKOCTEN B
IIPOCTPAHCTBE: MapaAJIEIbHBIE MIPSMBIE B IPOCTPAHCTBE; MMAPAUICIIBHOCTD TPEX MPSAMBIX;
NapaJUIeIbBHOCTh MPSMOM M IJIOCKOCTH. YTUIBI C COHAIIPABJICHHBIMU CTOPOHAMH; YIOJ
MEXAYy HpsAMBIMM B IIpocTpaHCTBE. llapamienbHOCTh IUIOCKOCTEH: IapaljiesibHbIE
IUIOCKOCTH; CBOMCTBA MapaJUIENbHBIX IUIOCKOCTEW. IIpocreiimme NnpoCTpaHCTBEHHBIE
(Gurypsl Ha INIOCKOCTHU: TETPAdIP, KyO, MapajulesenuIe ; IOCTPOCHHE CEUCHUH.

[lepneHAMKYISIPHOCTh MNPSAMOM M IUIOCKOCTH: NEPIEHIUKYJSPHBIE IpPSMBIE B
IIPOCTPAHCTBE, MPAMBIE MAPAJUICIbHBIE U IEPIECHANKYJSAPHBIE K IUIOCKOCTH, NPU3HAK
NEPHNEHIUKYIIPHOCTH NPSIMOM M IUIOCKOCTH, T€OpeMa O MPSMOW IEPIECHINKYIIPHON
IUIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YroJ MEXIY NPSAMON M IJIOCKOCTHIO; IBYIPAaHHBIN
yTOJI, TUHENHBINA YroJ ABYIPaHHOTO yria. llepneHauKymnsip 1 HaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSHHUE OT MPSIMOM N0 IUIOCKOCTH, MPOEKIUs (UIrypbl Ha
IUIOCKOCTh. [lepneHauKyIspHOCTD IJIOCKOCTEH: INMPHU3HAK MEPHEHAUKYISIPHOCTH IBYX
Iockocteit. Teopema o TpEX NepHeHANKYJIIsSIpax.

MHororpaHHuKHU

[loHsiTHE MHOrOTrpaHHHMKA, OCHOBHBIE D3JIEMEHTHl MHOTOIPDAHHHUKA, BBIITYKJIBIE M
HEBBIIYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrOrpaHHuKa. [Ipyu3ma: N-yroapHas nmpusma;
rpaHd ¥ OCHOBaHUS MpPHU3MBI; MpsiMasi W HAKJIOHHAs MPHU3MbI, OOKOBas U TIOJHAs
MOBEpPXHOCTh Npu3Mbl. [lapamenenunen, NpsIMOYTOJIBHBIA MapaJICIENUIE] U €ro
cpoiicta. [lupamua: N-yrojapHast mupamMuaa, rpaHd ¥ OCHOBaHKE MUPAMUIbL; OOKOBas U
II0JIHAsl TOBEPXHOCTh MHPAaMUJblL;, NpPABWIbHAS W YCEUYEHHAs NUpaMHAa. OJIEMEHTHI
npusMbl U nupamubl. [IpaBuibHBIE MHOTOTPAaHHUKU: TIOHSATHE MPAaBUIBHOTO
MHOTOTpaHHUKA; TMpaBWIbHAs TMpuU3Ma M TpaBWIbHAs NHPAMHAA; IPaBHIbHAS
TpeyrojpHas NMUpaMuJa U MPAaBUIBHBIN TeTpa’ap; KyO. IIpencraBnenue o npaBUiIbHBIX
MHOTOTPaHHUKAX: OKTa’Ip, 0AeKa’Ap U ukocadip. CeueHus NpU3Mbl U MUPAMU/IBI.

CummeTpusi B TNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUIOCKOCTU. DJEMEHTHl CHUMMETPUM B MNHUpaMUAAX, NapajulesienuIenax, MpaBUIbHBIX
MHOTOTPaHHUKAX.

Boruncienue 351eMEHTOB MHOTOIPAaHHUKOB: péOpa, auaroHanu, yribl. [liomans
OOKOBOI MOBEPXHOCTH M MOJHOW MOBEPXHOCTU MPSIMOW MPU3MBI, TUIONIA/lb OCHOBaHUM,
TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMOi mpu3Mbl. [lnomans O0OKOBOW MOBEPXHOCTH U
NOBEPXHOCTH MpPaBWIBHOW MNUpaMHbI, T€OpEMa O IUIOIIAJN YCEUYEHHOM NHUPaMUJBI.
[Tonsitue 06 00BEMe. OOBEM TUPAMUIBI, IPU3MBI.

[Tomo6uple Tema B mpoctpanctBe. COOTHOMIGHUS  MEXKIY  IUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX TEJI.



11 KUIIACC

TeJia BpaleHus

Hunuuapudeckas TOBEPXHOCTh, 00pa3yIone MUIUHIPUIECKON MOBEPXHOCTH, OCh
HWIMHIPUYECKOW TmoBepXHOCTH. Llunmuuap: ocHoOBaHMS U OOKOBas TMOBEPXHOCTH,
oOpa3yromias ¥ 0Ch; IIOAAb OOKOBOM U MOJHON OBEPXHOCTH.

Konnueckass mOBEPXHOCTb, O0O0pa3ylollie KOHMYECKOW MOBEPXHOCTHU, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCcTH. KOHyC: 0cCHOBaHUE U BepIIMHA, 00pa3yromas U OCh;
I01a b OOKOBOW M TOJIHOW TMOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIue 1 BHICOTA;
OCHOBaHUSA U OOKOBasi MTOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, AMaMeTp; II0Iaab MOBEPXHOCTH cepbl. B3aumuoe
pacnosnoxxenue chepsl U INIOCKOCTH; KacaTeabHas TUIOCKOCTh K cdepe; Iomaab chepsl.

N300paxkenue Ten BpalleHus! Ha MI0cKocTU. Pa3BEpTka nunuHapa U KOHyca.

KoMmOuHanmu Ten BpalieHuss U MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIN
oKoJI0 cepsl; chepa, BIMCAHHAS B MHOTOTPAHHUK, UJTH TEJIO BPAIIEHUS.

[Tonsitne 06 oOwvEMe. OcHoBHBIE cBoicTBa 00bEMOB Ten. Teopema 00 00BEME
OpsIMOYTOJIBHOTO Mapajienenunena U ciaeacTBus u3 He€. OO0bEM LMIMHApA, KOHYCA.
O06BEM mapa u mIomaab chephl.

[Tomo6uple Tema B mpoctpanctBe. COOTHOIIGHUS  MEXKIY  IUIOIMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEII.

Ceuenuss uunuHApa (TMapaieIbHO W TMEPHEHAUKYISIPHO OCH), CEYCHHUS KOHYyca
(mapanienbHOE€ OCHOBAHMIO U MTPOXO/SIIEe Yepe3 BEPIIUHY), CEUEHUS 1Iapa.

BekTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockoctd M B npocTpaHcTBe. CI0KEHHWE W BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasnoxeHwe BeKTOpa MO TpEM HEKOMIUIAaHAPHBIM
BekTtopaM. [IpaBuno mapamnenenunena. Pemienue 3agad, CBA3aHHBIX C NPUMEHEHUEM
IpaBWI JEUCTBUU C BeKTOopamu. [IpsMoyrosibHas cucrema KOOpAMHAT B MPOCTPAHCTBE.
Koopnunats!r BekTopa. IIpocreitmme 3agaun B KOOpAMHATAX. YTOJI MEXKIYy BEKTOpPaMHU.
CkansipHoe TMpPOM3BEJACHUE BEKTOPOB. BbIUMCIEHHE YIVIOB MEXAY NpsIMBIMU U
I0CKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO/I IIPU PELICHUH T€OMETPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE  pe3yNbTaThl  OCBOCHHS  NpPOrpaMMbl  y4eOHOro  MpeamMera
«Marematurka» XapaKTepu3ylTcs:

I'paxnanckoe BociuTanue:

c(OpMHUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMU OOydYarolIerocss Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOTO OOIIEeCcTBa, MPEACTABICHHEM O MaTeMaTHYECKHX
OCHOBax ()YHKIIMOHHPOBAHUS PA3ITUYHBIX CTPYKTYD, SBICHHUM, TPOLECTYP TPAKIAHCKOTO
oOmrecTtBa (BBIOOPBI, OMPOCHI U TMp.), YMEHUEM B3aUMOJECUCTBOBATH C COIMAJIBHBIMU
WHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

I[MaTpuoTHYecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON TpakAaHCKOW MJIEHTUYHOCTH, YBAXKEHHS K
IPOIUIOMY M HACTOSIIEMY POCCHMCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHUEM K
TOCTHKEHUSIM POCCUMCKUX MaTeMAaTHKOB U POCCUHUCKOW MaTeMaTUYECKOM IIKOJBI, K
WCIIOJIb30BAHMIO 3THUX JOCTH)KCHHH B IPYTUX HAyKax, TEXHOJIOTHSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; c(HopMUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHHUS, JTHUYECKOTO TIOBEACHMS, CBA3aHHOTO C MPAKTHYECKUM
NPUMCHCHHEM JOCTIKCHUN HAyKH W JCSATCIBHOCTHIO YUEHOTO; OCO3HAHHEM JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOWYUBOTO OYIYyIIETO.

JcTeTnyecKkoe BOCIMTAHME:

ACTCTHYECKHM OTHOIICHHEM K MHpPY, BKJIIOYAsS OCTCTHKY MaTeMaTHUYCCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUN, PACCYXICHUN; BOCIPUUMYHUBOCTHIO K
MaTEMaTHYECKUM acTeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

du3uyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHSI MPUMEHATh MAaTEMaTHYECKHUE 3HAHHUS B WHTEpecax
3I0pOBOr0 H 0Oe30MmacHoro oOpa3a »H3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pOBBIO  (3I0pOBOE MHTaHHWE, COATAaHCHUPOBAHHBIA PEXUM 3aHATHH H  OTIbIXA,
peryispHas pu3ndeckas akTHBHOCTD); (PHU3UUECKOTO COBEPIIICHCTBOBAHUS, TIPU 3aHATHIX
CIIOPTUBHO-03JI0POBUTEIBLHOM JIEATEITHHOCTHIO.

TpyaoBoe BocuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTU TPYIOJIOOUS; HWHTEPECOM K
pasznu4HbIM cepam npodeccHoHaTbHON IeATEIBHOCTH, CBI3aHHBIM C MATEMATUKOW H €€
NPUJIOKEHUSIMA, YMEHHMEM COBEpILIaTh OCO3HAHHBIM BBIOOp Oyaymie mpodeccun u
peaIn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI; TOTOBHOCTHIO U CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHHI0O M CaMOOOpPA30BAHUIO Ha TPOTSHKCHHHM BCCH JKH3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTHYCCKUX 33J1a4 MaTeMaTHYECKON
HATPABJICHHOCTH.

JKoJI0rnYecKoe BOCIUTAHNE:

c(OpMHUPOBAHHOCTBIO ~ JKOJIOTMYECKOW  KYJIbTYpbl, TOHMMAaHHEM  BIUSHUS
COIHMAIILHO-3KOHOMUYECKUX TIPOIIECCOB HA COCTOSIHUE TIPUPOJTHON U COIUATBHOU CPEIbI,
OCO3HAHHMEM TJI00ATBLHOTO XapaKTepa »SKOJOTHYECKUX NpoOJieM; OpUEHTAIMell Ha
NpPUMEHEHHE MaTeMaTUYEeCKUX 3HAHWM U1 pelieHus 3aiad B 00JacTH OKpYKarolen
Cpelbl, IUIAHUPOBAHMUSI TIOCTYNKOB W OIEHKM HX BO3MOXXHBIX TOCIEACTBUM st
OKPYKaroIIEH CPEBI.



IleHHOCTH HAYYHOI'O IO3HAHMSA:

c(OpMHUPOBAHHOCTHIO ~ MHUPOBO33PEHHS,  COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH U OOIIECTBEHHOW MPAKTHKH, MOHUMaHUEM MaTEeMaTU4YeCKOU
HayKd Kak cepbl YeTOBEYECKON ACSITEIHHOCTH, ITAMOB €€ pa3BUTUS U 3HAUUMOCTH JJIst
pa3sBUTHS LMBUJIM3ALMMU; OBJAJCHUEM SA3BIKOM MAaTEeMaTHUKM M MaTeMaTUYECKOU
KYJIbTYpOH KaK CpPEIACTBOM ITO3HAHUsI MUPA; TOTOBHOCTHIO OCYIIECTBIISTH MPOECKTHYIO U
HCCIIEIOBATENBCKYIO JEATENbHOCTh HHANBUIYAJIbHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIbTATbBI

MeramnpenMeTHsle  pe3yiabTaThl OCBOCHHSA MPOTPaMMBI  y4eOHOTO MpeaMeTa
«Marematrka» XapakTEepHU3YIOTCS OBJIAJICHUEM YHHUBEPCAIBLHBIMU HO3HAGAMETbHLIMU
Oelicmeusimu, YHUBEPCANbHLIMU KOMMYHUKAMUBHLIMU OeUCBUAMY, YHUBEPCANTbHbIMU
DPe2VIAMUBHBIMU OeliCMBUIMU.

1) Vuueepcanvhvie noznasamenvhvle Oelicmeus, 0becneuusarom @Gopmuposanue
0a306bIX KOCHUMUBHBIX NPOYEecco8 obyuarwuxcs (oceoenue Mmemooo8 HNOZHAHUS
OKpydHCaloueco Mupa, npuMeHeHue 102u4ecKux, Uccied08amenbCKux onepayuii, ymeHu
pabomamu ¢ ungopmayuet).

Ba3oBble Jornyeckue aeiicTBUA:

® BBISBISAITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU MaTeMaTHUECKHX
OOBEKTOB, TIOHATWH, OTHOIICHWA MEXAYy TOHATHAMH; (OPMYIHUPOBATH
oTpeieICHUS NOHATHUH; yCTaHABJIMBAThH CYIIECTBEHHBIH MIPU3HAK
KiIaccupUKalMKM, OCHOBAHMS JJisi OOOOIIEHUST W CpPaBHEHHS, KPUTEPUHU
IPOBOJIMMOTO aHAIIN3A;

® BOCIPUHHUMATH, bopmynupoBaTh U npeoOpa3oBhIBATh CYXJICHUS:
YTBEpAUTEIHHBIC M OTPUIIATENIbHBIC, €INHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC;

® BBIIBJIATH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpPEUHs B
¢dakTax, MaHHBIX, HAOMIOACHUSIX U YTBEPXKICHUSX; MpeiaraTb KPUTEPUH IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

e JenaTh BBIBOABI C HCIIOJNIB30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHNH, YMO3aKIIOUEHUH IO aHAJIOTUH;

® TPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPXKICHUH
(MpsiMBIE ¥ OT IPOTUBHOTO), BRICTPANBATh apTyMEHTAIIHIO, IPUBOIUTH IIPUMEPHI
Y KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHS U BBIBOIBI,

e BpIOMpaTh cmoco0 pemieHuss ydeOHOM 3amaun  (CpaBHHUBATh  HECKOJBKO
BApMAaHTOB  pEIIEHHUs, BbIOMpaTh Hauboyiee MOAXOMALMH €  y4ETOM
CaMOCTOSTEIHHO BBIJICTICHHBIX KPUTEPHEB).

ba3oBble ucciienoBareabcKue AeiCTBHA:

® UCMOJB30BaTh BOMPOCH KaK HMCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHMUS;
dopmynrpoBaTh  BONPOCH, (UKCHpYIOIIME TMPOTUBOpEUYHe, MpodIeMy,
YCTaHABJIMBATh UICKOMOE U JaHHOE, (POPMHUPOBATH THIOTE3Y, apTyMEHTHPOBAThH
CBOIO MTO3UIMIO, MHEHHUE;

® TPOBOJUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIN SKCIIEPHUMEHT, UCCIIEIOBAHNE TI0
YCTaHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTHYECKOTO OOBEKTa, SBICHUS, MpOIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00BEKTaMU, IBICHUSIMU, MPOIIECCaMU;



CaMOCTOSITENIPHO  (hOpMYITHpOBaThH OOOOINEHUS ¥ BBIBOJBI IO peE3yJIbTaTaM
NPOBEIEHHOTO HAONIOACHMS, UCCIEIOBAaHUs, OIEHUBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 0000IIEHUH;
MPOTHO3UPOBATh BO3MOXHOE pPa3BUTHE IIpollecca, a TakXKe BBIIBUTATh
MPEANOI0KEHHUS O €T0 PA3BUTHH B HOBBIX YCIOBUSIX.

Pabora c undopmaunmeii:

2)

BBIIBJIATH J1epUIUTHl MH(DOpPMalMu, JaHHBIX, HEOOXOOUMBIX Ui OTBETa Ha
BOIPOC U JIJISl pELLIEHUS 3a/1a4H;
BbIOMpaTh MH(POPMALIMIO M3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CHUCTEMAaTU3UPOBaTh U MHTEPIPETUPOBATH MH(DOPMALMIO PA3IUYHBIX BHJIOB U
(dopM npeacTaBiIeHUs;
CTPYKTYpUpOBaTh HWH(OpMALHMIO, NPEICTaBIATh €€ B pa3IuyHbIX (opmax,
WUTIOCTPUPOBATH FPpaPUUECKH;
OLIEHUBATh HaIEXHOCTh UH(POPMALIMHU 10 CAMOCTOSATEIBHO CHOPMYITUPOBAHHBIM
KPUTEPHSIM.

Yuueepcanvnoie KOMMYHUKAMUGHbLE Oeticmausi, obecneuusarom

cGhopMUposaHHOCMb COYUAILHBIX HABLIKOG 00)YAIOUUXCHL.
Oo0menue:

BOCIPUHUMATh U (HOPMYJIHPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUSIMU U
1easIMUA OOIIEeHHUsI; SICHO, TOYHO, TPaMOTHO BbIpa)kaTh CBOIO TOUYKY 3pPEHHS B
YCTHBIX U MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHUS MO XOJy PEIICHHs 3aJayH,
KOMMEHTHPOBATh MOJIYYEHHBIN pe3yJbTar;

B X0/l¢ OOCYXKIEHHMsS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBl,
npoOJeMbl, pelaeMol 3aJadd, BBICKA3bIBaTh HJCH, HAIlEJICHHBIE Ha TOHCK
pElIeHUs; COMOCTABIISITE CBOU CYXKJEHHUS C CYXKJICHHSIMHU JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh pa3jMdue U CXOACTBO MO3UIUI; B KOPPEKTHOH (popme
dbopmMynupoBaTh pa3HOIIACHs, CBOM BO3PAXKEHUS,

MPEACTABIATh PE3YbTaThl PEIICHUS 3a7adyH, SKCIEPUMEHTa, HCCIeI0BaHUS,
MPOEKTa; CaMOCTOATENLHO BBIOMPATh (pOpMAT BBICTYIUICHUS C Y4ETOM 3a/1ady
Mpe3eHTAIIMN 1 OCOOEHHOCTEH ayAUTOPHH.

CoTpyaHnuecTBo:

3)

NOHMMAaTh M WCIOJBh30BaTh IMPEHMYIIECTBA KOMAaHIHOW W WHIUBUAYATbHON
pa®oOThl mTpW pemeHuH Y4eOHBIX 3a4ay; NPUHUMATh LEJb COBMECTHOU
NeSITEeTbHOCTH, TUIAHUPOBATh OPTaHU3ALMI0 COBMECTHOW PabOThI, paclpeensTh
BUIBl pabOT, IOTOBapUBAThHCS, OOCYXKIaTh MPOLECC M PE3yiabTaT pPadOTHI,
000011aTh MHEHHST HECKOJIBKUX JIFOJIECH;

y4acTBOBAaTh B TPYNIOBBIX (opMax paboThl (0O0CykaeHus, oOMEH MHEHHH,
«MO3TOBBI€ IITYpMBI» ¥ HHBIC); BBIIOJHATH CBOIO 4YacTb pabOThl U
KOOPJAWHUPOBATh CBOW JCWUCTBUSI C IPYTMMH WiCHAMH KOMAaHJbI; OICHUBAThH
Ka4yecTBO  CBOETO  BKJaga B OOMMKA  TPOAYKT MO  KPUTEPHSM,
chopMyIMpPOBAaHHBIM YYAaCTHUKAMH B3aMMOACHCTBUS.

Vhusepcanvuvie pezynamuensle Oeticmsus, obecneuugarom @opmuposanue

CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTNU.
Camoopranuszanms:

COCTaBJISTH IUIaH, AITOPUTM PEIIEHUS 33a4H, BRIOMPATh CIIOCOO PEIICHUS C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,



apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHThI PELICHUN ¢ yUETOM HOBOM
uHpopManum.

CaMOKOHTPOJIb:

® BJAJICTh HAaBbIKAMH TO3HABATEJILHOU pe(IEKCUU KaK OCO3HAHUS COBEPIAEMBIX
NEUCTBUN U MBICIUTENBHBIX MPOILIECCOB, UX PE3YyJIbTaTOB; BIAACTh CIIOCOOAMU
CaMOIIPOBEPKH,  CAMOKOHTPOJS  Mpouecca M pe3yibTaTa  pelIeHUs
MaTeMaTUUYeCKOM 3a/1auH;

® TMPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IMpU PEHICHUU 3a/ayu,
BHOCUTh KOPPEKTHBBI B JEATEIHOCTH Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAMJIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OILICHMBATh COOTBETCTBHUE pe3yjbTaTa LEIU U YCIOBUAM, OOBSCHATH MPUUMUHBI
JOCTIDKCHUS WM HEAOCTIKEHMS] PE3yJbTaTOB JIEATEIIBHOCTH, HAXOIUTh
omunoOKy, 1aBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATBI
10 KITIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPAMasi, INIOCKOCTb.

[IpUMEHAT aKCHOMBI CTEPEOMETPUM M CIEACTBHS W3 HUX IIPU PELICHUU
reOMETPUYECKHX 3a/1a4.

OnepupoBaTh MOHATUSAMHU: NAPALICIBHOCTE M NEPHEHAUKYISIPHOCTh HPSMBIX M
IUIOCKOCTEN.

KnaccuduuupoBate B3auMHOE pacloiOKEHHE NPAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHSMH: JBYIPAHHBIM YroJl, TPaHU JABYTPAHHOIO yria, pedpo
JBYTPAaHHOT'O YIJIA; JIMHEWHBIN Yroj JIBYI'PAaHHOIO yIJa; IpajyCHas Mepa JABYTPAHHOIO
yria.

OnepupoBaTh  NOHATHUSMHU:  MHOTOIPAHHUK, BBIIYKIABIA W HEBBITYKJIbIN
MHOT'OTPaHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, IPABWJIBHBI MHOTOTPAHHHUK.

PacriozHaBaTh  OCHOBHBIE  BHUABl MHOTOIPAaHHUKOB  (IIMpamuza; IMpu3Ma,
NPSIMOYTOJIbHBIN Mapalienenune, Kyo).

KnaccuduuupoBarb MHOTOTpaHHHKH, BbIOMpas OCHOBaHMS Ji KiIacCU(PUKALUU
(BBIIIYKJIbIE W HEBBINYKJIbIE MHOTOTPAaHHUKH; NPABUIIbHBIE MHOTOI'PAHHUKH; MpPSMbIE U
HAKJIOHHbIE TIPU3MBI, TapAJUIEIICIUIIEbI ).

OnepupoBaTh NOHATUAMU: CEKYLIAs IIJIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH MPUHIUITBI TOCTPOEHUSI CEYSHHM, UCTIONB3Ys METOJ CIIE0B.

CrpouTh cedyeHHs MHOTOIPAaHHUKOB METOJIOM CJIE/I0B, BBINOIHATH (BBIHOCHBIE)
IUIOCKHUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemarh 3amaum Ha HaxoXKJEHHE TE€OMETPUYECKUX BEJIMYMH IO o0pa3uam HIu
JITOPUTMaM, IPUMEHSIS U3BECTHBIE aHAJTUTUYECKUE METO/IbI IPU PELIEHUH CTaHIAPTHBIX
MAaTE€MAaTHYECKUX 3a/1a4 HAa BBIYHUCICHHUE PACCTOSHUN MEXKIAY ABYMS TOYKAMH, OT TOYKH
JI0 MIPSIMOM, OT TOYKH 0 IJIOCKOCTH, MEXKY CKPEIINBAOIIMMHUCS NPSIMBIMU.

Pemare 3asaun Ha HaxoXJAEHHWE TEOMETPUUYECKUX BEIMYMH II0 00pasuam HIiH
QIropuTMaM, IPUMEHSS U3BECTHBIE AHAJIMTUYECKUE METOABI IIPY PEIICHUH CTaHAAPTHBIX
MaTEMaTUYECKUX 3a/1a4 Ha BBIYHUCICHUE YITIOB MEKIY CKPEIIMBAIOIIMMUCS NPSIMBIMHU,
MEXY IPSAMOMN U INIOCKOCTBIO, MEXAY INIOCKOCTSIMH, ABYTPAHHBIX YIJIOB.



Borunciiate 00BEMBI M IUIOLIAAM IOBEPXHOCTEW MHOIOTPAHHMKOB (TpU3Ma,
nupaMuza) ¢ NpUMEHEHHeM (OpMyII; BBIYUCIATH COOTHOLIEHHMS MEXIY IJIOLIaJsIMU
MOBEPXHOCTEN, 00bEMAaMHU MTOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE; LIEHTP, OCh M IJIOCKOCTH
CUMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekatb, npeoOpa3oBbIBaTh M HHTEPIPETUPOBATH  MHPOpPMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (QUrypax, MpeACTaBICHHYI0 Ha uYepTekax U
PUCYHKaX.

[TpuMensTe reoMerpuueckue (GaxkTbl JUIsl PEIIEHUs] CTEPEOMETPUUYECKHMX 3ajad,
IPEIOJIAraloluX HECKOJIBKO IIaroB PEIICHMs, €CJIM YCJIOBHUS NPUMEHEHHs 3aJaHbl B
SABHOU (hopMme.

[lpumensTe  mpocTelve  MporpaMMHBIE  CpPEACTBA M 3JIEKTPOHHO-
KOMMYHUKAIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPHUECKUX 3a/1a4.

[IpuBoIMTH HpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE U KU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[IpuMeHsATH, TONyYEHHBIE 3HAHUS Ha TMPaKTHKE: aHAIM3HPOBATh peEalbHbIC
CUTyalluh M TPUMEHATh M3yYEHHbIE TIOHATHS B TMIPOLIECCE TOUCKA pELICHUS
MaTeMaTH4eCKH c(hOopMyITUPOBAHHON MPOOIEMBI, MOJIEIUPOBATh PEAJIbHBIE CUTYallMH Ha
A3bIKE T€OMETPUH, HCCIEN0BaTh IOCTPOCHHBIE MOJEIW C  HUCHOJIb30BAaHUEM
reOMEeTPUYECKUX MOHITUN U TEOpeM, alnapara ajareopbl; pelaTh IpaKTUYECKUe 3aauu,
CBS3aHHbBIE C HAXO0XK/IEHUEM F€OMETPUUECKUX BEJINYMH.

11 KIIACC

OnepupoBaTh  TOHATHAMHU:  IIWIMHJIPUYECKAs  IOBEPXHOCTh, 0Opa3yroiue
WIMHIPUYECKOW TMOBEPXHOCTH; IMJIMHJP;, KOHHYECKas IOBEPXHOCTh, 0Opasyrolue
KOHUYECKOU MOBEPXHOCTH, KOHYC; c(hepruiecKasi TOBEPXHOCTD.

Pacno3naBath Tena BpaieHus (HUIUHIP, KOHYC, cepa u map).

OOBSICHATH CTIOCOOBI TIOYYEHUS TEJ BpaIlCHUS.

KnaccuduimpoBars B3auMHOE pactoiokeHune chepbl U MI0CKOCTH.

OnepupoBaTh TMOHATHUSMHU: IIIAPOBOM CETMEHT, OCHOBAaHUE CETrMEHTA, BBHICOTA
CETMEHTA; MAPOBOH CJI0W, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA IIIAPOBOTO CIIOS; IAPOBOM
CEKTOp.

Berancnsate 00bEMBI U TUIOMIAAM TTOBEPXHOCTEH TEN BpAIlEHUs, T€OMETPHUECKHIX
TeJ C MpUMeHeHueM (popMyIt.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHHUK, BIHCAHHBIA B chepy U ONMHCAHHBIN
oKoJI0 cepsbl; chepa, BIIUCAHHAS B MHOTOTPAHHUK HIIN TEJIO BPAIIICHHUS.

BBIYHCIIATE COOTHONICHUS MEXJIY IUIOMAAIMU IOBEPXHOCTEH H 00BEMaMu
IMOJOOHBIX TEI.

N306paxaTs u3yuaembie (GUTYPBI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BoinonHATh (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUa cBepxy, COOKY, CHU3Y; CTPOUThH CEUCHUS TEJ BPAICHUSI.

W3Brekath, WHTEPNPETUPOBATH W  NIPeoOpa3oBbIBaTh  HMH(DOpMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MpeACTaBIEHHYI0 Ha uYepTekax u
pHUCYHKaX.

OnepupoBaTh TOHITHEM BEKTOP B IMTPOCTPAHCTRBE.



BpIMOnHATE NEUCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOKECHMS
BEKTOpa Ha YUCIIO0, O0OBACHATh, KAKUMH CBOMCTBAMH OHH 00J1a1a10T.

[IpuMeHATH NpaBUIIO MTapaJUICIICIINIIEAA.

OnepupoBaTh NOHATHUSIMH: JI€KAPTOBBI KOOPJIMHATBI B MPOCTPAHCTBE, BEKTOP,
MOJZyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJAMHATBHI BEKTOPA, YroJ MEXAY BEKTOpaMmu,
CKaJIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPHI.

Haxomuts cymMMy BEKTOPOB M IPOM3BEACHUE BEKTOpPAa HA YHCIO, YTOJd MEXKIY
BEKTOpaMH, CKAJIPHOE IIPOU3BENECHNE, PACKIAIBIBATE BEKTOP M0 JBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

3aaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpumensaTs reomerpuyeckue (aKTbl A PELIEHUS CTEPEOMETPUUYECKUX 3ajad,
IPEAIOIAraloluX HECKOJIBKO IIaroB PEIICHMs, €CJIM YCJIOBHsS NPUMEHEHMs 3aJaHbl B
SIBHOU (hopme.

Pemate mpocrelmne TeOMETpPUYECKHE 3aJaud Ha NPUMEHEHHE BEKTOPHO-
KOOpPAMHATHOI'O METOAA.

Pemarp 3amaum Ha JOKa3aTe€IbCTBO MATEMATHUYECKUX OTHOIICHWH M HaXO0XJIECHHE
F€OMETPUYECKUX BEJIMYUH MO 00pa3liamM WK aaropuTMam, IPUMEHss U3BECTHBIE METObI
IIPU PEIICHUH CTAHIAPTHBIX MATEMAaTUYECKHUX 3a/1a4.

[TpumensaTs  mpocTednIMe  IPOrpaMMHBIE  CPEACTBA M JIEKTPOHHO-
KOMMYHHMKAIMOHHBIE CUCTEMBI ITPU PELIEHUH CTEPEOMETPUUYECKUX 3aad.

[IpuBOoaUTE IpUMEPB MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B NIPHUPOAEC WU KU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpuMeHATH TMOJyYEHHBIE 3HAHMS HA I[PAKTHKE: AaHAJIU3UPOBATh pPEaJbHBIC
CUTyallud M NPUMEHATh W3YYEHHBIE IMIOHATHS B INPOLECCE IIOMCKA pPEIICHUs
MaTeMaTH4eCcKH c(hopMyITUPOBAHHON MPOOIEMbI, MOJIETUPOBATH PealbHbIE CUTYAllMH Ha
A3bIKE TEOMETPUHM, MWCCIENO0BAaThb IIOCTPOCHHBIE MOJEIM C  HCIIOJIb30BaHUEM
reOMETPUYECKUX MOHITUN U TEOpeM, alnapara ajareopbl; pelmaTh IpakKTUYeCKUe 3a1auu,
CBSI3aHHBIE C HAXOXKJICHHUEM I'€OMETPUUYECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC

Konuuecmeo uacoes

No Haumenoeanue pazoenoe u mem dnekmpounsvie (ughposwie)
Konumponwvnuwie | Ilpaxmuueckue
n/n npozpammot Bcezo obpazoeamenvuvle pecypcol
pabomut pabomul

1 B 10 1 https://resh.edu.ru/

BEICHHE B CTCPEOMETPHIO https://www.mos.ru/city/projects/mesh/
[IpsiMBbI€ ¥ TUIOCKOCTH B
5 I 12 1 https://resh.edu.ru/
HPOCTPArCTBe. apaJ'I‘J:IeJ'IBHOCTL https://www.mos.ru/city/projects/mesh/
MPSIMBIX | IJIOCKOCTEH
[lepnieHAMKYASAPHOCTD MPSMBIX U https://resh.edu.ru/

3 . 12 . .
IJIOCKOCTEM https://www.mos.ru/city/projects/mesh/
Yrael MeXAy NPSIMbIMU U https://resh.edu.ru/

4 10 1 . .
TJIOCKOCTSIMU https://www.mos.ru/city/projects/mesh/

https://resh.edu.ru/

> MeororpanHmicH 1 1 1 https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/

6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 1 https://www.mos.ru/city/projects/mesh/
https://www.time4math.ru/egebaz
https://uchi.ru/

7 IloBTOpEHME: ceueHus, 4 1 https://www.time4math.ru/egebaz

pacCTOsIHUS U YTJIbI http://school-collection.edu.ru/
https://mathb-ege.sdamgia.ru/
Oobuwiee Kouuecmeo uacos no npozpamme 68 5 3



https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://www.time4math.ru/egebaz
https://uchi.ru/
https://www.time4math.ru/egebaz
http://school-collection.edu.ru/
https://mathb-ege.sdamgia.ru/

11 KUIACC

Konuuecmeo uacoe

Ne Haumenoeanue pazoenoe u mem dnexkmpounwvie (yughposwie)
Konumponvuwie | Ilpaxkmuueckue
n/n npozpammot Bcezo odpazoeamenvHble pecypcul
pabomut paoomot
https://resh.edu.ru/
! Tena ppauierns 12 ! https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
2 O0bEMBI TEN 5 1 1 https://www.mos.ru/city/projects/mesh/
https://www.time4math.ru/egebaz
BekTopsl u KOOpAMHATHI B https://resh.edu.ru/
3 10 1 . . .
MPOCTPaHCTBE https://www.mos.ru/city/projects/mesh/
https://uchi.ru/
[ToBTOpEHME, 0000IICHUE, https://www.time4math.ru/egebaz
4 . 7 1 . .
cUCTeMaTH3alus 3HaHUH http://school-collection.edu.ru/
https://mathb-ege.sdamgia.ru/
Oobuwiee Kouuecmeo uacoe no npozpamme 34 3 2



https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://www.time4math.ru/egebaz
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://uchi.ru/
https://www.time4math.ru/egebaz
http://school-collection.edu.ru/
https://mathb-ege.sdamgia.ru/

ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Konuuecmeo uacoe
No Jama Dnekmpounvie yugpposvie
Tema ypoka Konumponvnwie | Ilpakmuueckue
n/n Bcezo u3yyenus odpazoeamenvHble pecypcul
pabomot paoomot
OcHOBHBIE TOHATHUSA
CTEpEOMETPUU: TOUKA,
npsiMasi, TI0CKOCTb,
1 npoctpaHcTso. [IpaBuna 1 https://www.mos.ru/city/projects/mesh/
M300paKeHUs HA PUCYHKAX: https://resh.edu.ru/
M300paKeHHS TNIOCKOCTEH,
napajiCJIbHbBIX MPAMBIX
(OTpe3KOB), cepeaAHBI OTPE3Ka
TlonsaTus: nepecexaroumnecs . .
5 TOCKOCTIH 1fe eCeKAIOMITECS 1 https://www.mos.ru/city/projects/mesh/
- 11ep = https://resh.edu.ru/
npsiMasi ¥ TJI0OCKOCTh
[TonsTud: nepecekaromumecs
3 TUTOCKOCTH npe €CeKaIOIIHeCs 1 https:/fresh.edu.ny
- 11ep B https://www.mos.ru/city/projects/mesh/
npsiMasi ¥ TJI0OCKOCTh
3HaKOMCTBO C
MHOTI'OrpaHHUKaMU,
4 n300paxeHue 1 1 https://resh.edu.ru/
MHOTOTPAaHHUKOB Ha https://www.mos.ru/city/projects/mesh/
pUCYHKaX, Ha IIPOEKIIMOHHBIX
yepTexkax
HauanpHbie cBeneHust 0 Kyoe
R https://resh.edu.ru/
5 U IAPpaMHUIE, UX Pa3BEPTKU U 1

monenu. CeueHus

https://www.mos.ru/city/projects/mesh/



https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/

MHOTI'OrpaHHUKOB

HavanbHbie cBeieHUs 0 KyoOe
U IUpaMu/ie, UX PasBEPTKU U
Mozenu. Ceuenust
MHOTOT'PaHHHKOB

https://resh.edu.ru/

https://www.mos.ru/city/projects/mesh/

ITousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUU CTEPEOMETPHUU:
AKCHOMBI CTCPEOMETPUH H
CJIEICTBUS U3 HUX

https://resh.edu.ru/

https://www.mos.ru/city/projects/mesh/

ITousarue 06
AKCUOMAaTHUYECKOM
MOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH H
CJIEICTBUS U3 HUX

https://resh.edu.ru/

https://www.mos.ru/city/projects/mesh/

ITousiTue 00
aKCHOMAaTHYECKOM
MOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBHS U3 HUX

https://resh.edu.ru/

https://www.mos.ru/city/projects/mesh/

10

ITousiTne 00
aKCHOMAaTHYECKOM
MOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

https://resh.edu.ru/

https://www.mos.ru/city/projects/mesh/

11

B3anmuoe pacnosioxenne
MPSIMBIX B POCTPAHCTBE:
nepeceKaroImecs,
napajuiejabHble U

https://resh.edu.ru/

https://www.mos.ru/city/projects/mesh/



https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/

CKpCIIUBAIOIIHECS MIPAMBIC

[TapamienbHOCT IPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

https://resh.edu.ru/

12 napajjacCiIbHBIC IIPSAMBIC B . .
P p https://www.mos.ru/city/projects/mesh/
IIPOCTPAHCTBE;
MapauIeIbHOCTD TPEX MPSAMBIX
[TapamienbHOCT IPSAMBIX U
13 IIJIOCKOCTEW B IIPOCTPAHCTBE:! https://resh.edu.ru/
[TapamiensHOCTE IPSAMO U https://www.mos.ru/city/projects/mesh/
TUIOCKOCTH
14 VYrael ¢ coHanpaBI€HHBIMU https://resh.edu.ru/
CTOPOHAMU https://www.mos.ru/city/projects/mesh/
15 Yron mexay npssMbIMU B https://resh.edu.ru/
MPOCTPAHCTBE https://www.mos.ru/city/projects/mesh/
16 Yron mexay npssMpIMU B https://resh.edu.ru/
IIPOCTPAHCTBE https://www.mos.ru/city/projects/mesh/
17 [TapamienbHOCTB MIIIOCKOCTEMN: https://resh.edu.ru/
napajijiebHbIE INIOCKOCTH https://www.mos.ru/city/projects/mesh/
18 CBoiicTBa mapayIeIbHBIX https://resh.edu.ru/
IIJIOCKOCTEMN https://www.mos.ru/city/projects/mesh/
IIpocreiimne
19 IPOCTPAHCTBEHHBIE (PUTYPBI https://resh.edu.ru/
Ha TUIOCKOCTH: TE€TPadp, KyO, https://www.mos.ru/city/projects/mesh/
napajuiesenumnes
20 [ToctpoeHue cedeHuit ltps:/hresh U . .
https://www.mos.ru/city/projects/mesh/
21 MocTpoenue cevenmuii https://resh.edu.ru/

https://www.mos.ru/city/projects/mesh/



https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/

KontponbHast pabora o Teme
"[IpsiMbIe ¥ TIJIOCKOCTH B

22 MIPOCTPAHCTBE. https://uchi.ru/ https://uztest.ru/
[TapayesbHOCTh MPSIMBIX U
Iockocten"
[leprieHAMKYIASIPHOCTDH MPAMOI
93 U IUIOCKOCTH: https://resh.edu.ru/
MEePIECHANKYIISIPHBIE TIPSIMbIC B https://www.mos.ru/city/projects/mesh/
MIPOCTPAHCTBE
[IpsiMbIe mapasienbHbIe U
24 S —— https://resh.edu.ru/
PHEHARKYIAP https://www.mos.ru/city/projects/mesh/
IUIOCKOCTH
[Ipsimble napaienbHble U
o5 S — https://resh.edu.ru/
PHEHARKYIAP https://www.mos.ru/city/projects/mesh/
IUIOCKOCTH
IIpu3zaaxk
26 nep [EH UK YJIIPHOCTH IPSIMOI hitps://resh.edu.ru/
PHCHAMKYTIAD p https://www.mos.ru/city/projects/mesh/
U INIOCKOCTH
IIpu3znax
27 nep [EH UK YJIIPHOCTH IPSIMOI hittps://resh.edu.ru/
PHCHAMKYTIAD p https://www.mos.ru/city/projects/mesh/
U INIOCKOCTH
Teopema o mpaMon
28 e EGH - Eﬂ Hoi https://resh.edu.ru/
PHICHAUKYIAP https://www.mos.ru/city/projects/mesh/
IUIOCKOCTH
Teopema o mpsamMon
29 e E CHIIK JI;I Hoi https://resh.edu.ru/
PHCHARKYIIAD https://www.mos.ru/city/projects/mesh/
IUIOCKOCTH
30 Teopema o npsimoii https://resh.edu.ru/



https://uchi.ru/
https://uztest.ru/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/

NEPIEHANKYIIAPHON
IUIOCKOCTH

https://www.mos.ru/city/projects/mesh/

[IepneHpuKymnsp u
HAKJIOHHBIC: PACCTOSHUE OT

https://resh.edu.ru/

31 OYKH JI0 TIIOCKOC . .
TORKHI A0 T B . https://www.mos.ru/city/projects/mesh/
paccTosiHue OT IPSAMOH 10
IUIOCKOCTH
[IepneHpuKymnsap u
HAaKJIOHHBIE: pACCTOSTHUE OT
30 TOUKI 10 IOCKOCTI https://resh.edu.ru/
a . https://www.mos.ru/city/projects/mesh/
paccTosiHue OT IPSAMOH 10
IUIOCKOCTH
[IepnienauKkymnsp u
HAKJIOHHBIE: PACCTOSHUE OT
33 TOUKI 10 IOCKOCTI https://resh.edu.ru/
a > https://www.mos.ru/city/projects/mesh/
paccTostHUE OT MPSAMOH 10
IIJIOCKOCTH
34 YTsl B IPOCTPAHCTBE: Yyroi https://resh.edu.ru/
MEXIY MPSMOH U IIIOCKOCTBIO https://www.mos.ru/city/projects/mesh/
35 JByrpaHHBIN yroJ, TMHEHHBIN https://resh.edu.ru/
YTOJI IBYTPaHHOTO yIJIa https://www.mos.ru/city/projects/mesh/
36 JIByrpaHHBIN yroJ, TMHEHHBIN https://resh.edu.ru/
YTOJI IBYTPAaHHOTO YIJIa https://www.mos.ru/city/projects/mesh/
[lepneHIUKyYISIpHOCTD
37 IIJIOCKOCTEN: MPU3HAK https://resh.edu.ru/
NEPHEHANKYIISPHOCTH JIBYX https://www.mos.ru/city/projects/mesh/
IIJIOCKOCTEMN
38 [lepnenuKynsIpHOCTH https://resh.edu.ru/



https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/

IIJIOCKOCTEN: IPU3HAK
MEePIEHIUKYISIPHOCTH JIBYX
IUIOCKOCTEH

https://www.mos.ru/city/projects/mesh/

39

[IepnienpuKymnsap u
HAKJIOHHBIC: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTH,
paccTosiHue OT IPSAMOH 10
IUIOCKOCTH

https://resh.edu.ru/

https://www.mos.ru/city/projects/mesh/

40

[IepnieHAUKyYIAPHOCTH
IUIOCKOCTEM: MPU3HAK
NEPIIEHUKYJIPHOCTH ABYX
IJIOCKOCTEMN

https://resh.edu.ru/ https://uchi.ru/

41

Teopema o Tpéx
MEePIeHIUKYIIsIpax

https://resh.edu.ru/ https://uchi.ru/

42

Teopema o Tpéx
HNEPIEHIUKYIIAPax

https://resh.edu.ru/

https://www.mos.ru/city/projects/mesh/

43

Teopema o Tpéx
HNEPIEHIUKYIIAPax

https://resh.edu.ru/

https://www.mos.ru/city/projects/mesh/

44

KonrpomnbHas pabora no
TemaM "[lepneHIuKyISIpHOCTD
IPSIMBIX U IIJIOCKOCTEN" 1
"Vl MeXAY NPSIMBIMU U
IUIOCKOCTSIMU"

https://uchi.ru/ https://uztest.ru/

45

[TonsiTe MHOTOTpaHHUKA,
OCHOBHBIE 2JIEMEHTHI
MHOTOTPaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIBIC MHOTOTPaHHHUKH,
pa3BEpPTKa MHOTOTPaHHUKA

https://resh.edu.ru/

https://www.mos.ru/city/projects/mesh/



https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://uchi.ru/
https://uztest.ru/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/

46

[Tapamenenunen,
MPSAMOYTOJIbHBII
napajuieJienune1 u ero
CBOMCTBA

https://resh.edu.ru/

https://www.mos.ru/city/projects/mesh/

47

[Inpamuia: N-yroapHas
IMPaMHJIa, TPaHU U
OCHOBaHUE ITUPAMUJBL;
O0KOBast U NOJHAA
IIOBEPXHOCTb TUPAMHU/IBI;
IIpaBUJIbHAS U yCEUEHHAs
nupamuaa

https://resh.edu.ru/

https://www.mos.ru/city/projects/mesh/

48

[TpaBrIIbHBIE MHOTOIPAHHUKH:
MOHSITHE ITPABUIIBHOTO
MHOT'OI'PAHHUKA; IPABUJIbHAS
IIPU3Ma U NIPaBUJIbHAS
nMpamMua; IpaBuibHas
TpEYyroJibHasi MUpaMUAA U
NPaBUIBHBIN TETpa’ip; Kyo

https://resh.edu.ru/

https://www.mos.ru/city/projects/mesh/

49

[IpencraBnenue o
IMpaBUJIBHBIX
MHOTI'OrpaHHUKAax: OKTasap,
JOJIEKadAP U UKOCAdIP.

https://resh.edu.ru/

https://www.mos.ru/city/projects/mesh/

50

CumMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIIBHO
TOYKH, IPSIMOH, TIJIOCKOCTH.
DJIEMEHTBI CUMMETPHH B
NUpaMHJIax,
napasuleJenunenax,
IIPABWJIBHBIX MHOTOTpaHHHUKAX

https://resh.edu.ru/

https://www.mos.ru/city/projects/mesh/



https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/

Briuucienue 2iieMeHTOB

https://resh.edu.ru/

51 : po . .
MHOTOTPAHHIKOB: peopa, https://www.mos.ru/city/projects/mesh/
JMaroOHaJU, yIJbl
[Tnomane 6okoBOM
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTHU MPSIMOI

50 B —— https://resh.edu.ru/

p > ta https://www.mos.ru/city/projects/mesh/
OCHOBaHU, TeOpeMa o
OOKOBOI TOBEPXHOCTHU
MPSAMON MPU3MBI
[Tnomans 6OKOBOM
MOBEPXHOCTHU U MIOBEPXHOCTH

53 MPaBWIbHON MTUPAMUIbI, https://resh.edu.ru/

Teopema o IUIoaau OOKOBOM https://www.mos.ru/city/projects/mesh/
IIOBEPXHOCTU YCEUEHHON
mUupaMuabl

54 KonrtponbHas pabora no reme https://resh.edu.ru/
"MHororpaHHuku" https://www.mos.ru/city/projects/mesh/
[Ipusma: n-yronbHas npu3Ma;

TPaHU U OCHOBAHUS MPU3MBIL;
55 np siMast 1 HaKHOHHa;II; H3MBI; ttps/iresh.edu.ruf
P p ’ https://www.mos.ru/city/projects/mesh/
OOKOBAas U TIOJIHAS
IMMOBEPXHOCTH MMPU3MbI
https://resh.edu.ru/

56 ITo e 00 00BéMe . .

T PEM https://www.mos.ru/city/projects/mesh/

57 OB LEM THDAMIILL https://resh.edu.ru/

pamiit https://www.mos.ru/city/projects/mesh/
N https://resh.edu.ru/
58 O0BEM TUpaMHUTBI D

https://www.mos.ru/city/projects/mesh/



https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/

https://resh.edu.ru/

59 OObEM mpamu! https://www.mos.ru/city/projects/mesh/
60 T — https://resh.edu.ru/ _ _
https://www.mos.ru/city/projects/mesh/
61 O6BEM MpH3MEL https://resh.edu.ru/ _ _
https://www.mos.ru/city/projects/mesh/
62 O6BEM MpH3MEL https://resh.edu.ru/ ' _
https://www.mos.ru/city/projects/mesh/
.. https://resh.edu.ru/
63 OObEm npusMBI https://www.mos.ru/city/projects/mesh/
64 ,ISOHTPOHBHM pabora 1o Teve https://uchi.ru/ https://uztest.ru/
O0bEMBI MHOIOTPAaHHUKOB"
[ToBTOpEeHME, 0000IIEHNE )
CHCTEMATH3ALMS HAHMIL https://mathb-eqe.sd_amma.ru/
65 TlocTpoee cewenii B http://school—colIectlon.e_du.ru/
https://mathb-ege.sdamgia.ru/
MHOTI'OI'paHHUKE
[ToBTOpenue, o6o0IIeHNE
CHCTEMAaTU3alMsl 3HaHUH.
Brrunciienue paccTosHUI: https://mathb-ege.sdamgia.ru/
66 MEXY ABYMSI TOYKAMH, OT http://school-collection.edu.ru/
TOYKH JIO MPSMOM, OT TOUKH https://mathb-ege.sdamgia.ru/
JI0 TNIOCKOCTH, MEXKTY
CKPELIUBAIOIIMMUCS TPSIMbIMU
VIToroBas KOHTpOTbHAS https://mathb-eqe.sd-amqia.ru/
67 http://school-collection.edu.ru/
pabora https://mathb-ege.sdamgia.ru/
[ToBTOpenme, 0600IIEHNE https://mathb-ege.sdamgia.ru/
68 CHCTEeMAaTU3alMsl 3HaHUH. http://school-collection.edu.ru/

Boruncnenue yriioB: Mexny

https://mathb-ege.sdamgia.ru/



https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://uchi.ru/
https://uztest.ru/
https://mathb-ege.sdamgia.ru/
http://school-collection.edu.ru/
https://mathb-ege.sdamgia.ru/
https://mathb-ege.sdamgia.ru/
http://school-collection.edu.ru/
https://mathb-ege.sdamgia.ru/
https://mathb-ege.sdamgia.ru/
http://school-collection.edu.ru/
https://mathb-ege.sdamgia.ru/
https://mathb-ege.sdamgia.ru/
http://school-collection.edu.ru/
https://mathb-ege.sdamgia.ru/

CKPELIMBAIOIINMUCS
HPSIMBIMHU, MKy MIPSIMOM U
IJIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXKAY
IUIOCKOCTSIMU

Obwee Koauuecmeo uacoe no
npozpamme

68




11 KUIACC

Konuuecmeo uacoe

No Jama dnekmpounvie yugpposvie
Tema ypoka Konumponvnwie | Ilpaxkmuueckue
n/n Bcezo u3yyenus odpazoeamenvHble pecypcol
pabomot paoomot
Cdepa u map: nesTp,

1 ;bnpc Haiei ':;O AL 1 https://resh.edu.ru/

PazHye, A p> ta https://www.mos.ru/city/projects/mesh/
MOBEPXHOCTH CHEPHI

B3aumnoe pacrnonoxenue

chepsl 1 IITOCKOCTH; https://resh.edu.ru/

2 1 . . .
KacareJibHasl INIOCKOCThb K https://www.mos.ru/city/projects/mesh/
cdepe; momanb cheps
Hzob6paxenue chepsl, mapa

5 o g; S . https://resh.edu.ru/

’ https://www.mos.ru/city/projects/mesh/
nrapa
[{unuaapuyeckas
MOBEPXHOCTh, 00pa3yroIne
LAJIMHIPUYECKON https://resh.edu.ru/

4 1 , . .
MIOBEPXHOCTH, OChb https://www.mos.ru/city/projects/mesh/
UWIAHAPUYECKOMN
[MOBEPXHOCTH
[unuHap: OCHOBaHUS U
0O0KOBas MOBEPXHOCTb,

5 06ha3VIo a;ulZocy 1 https://resh.edu.ru/

pasyiom 7 . https://www.mos.ru/city/projects/mesh/
IUIOIIAAb OOKOBOM M HOJIHOM
[MOBEPXHOCTH
6 N3o06parkenne nuimMHApa HA 1 https://resh.edu.ru/ https://uchi.ru/

mockocTy. Pazséprka

https://uztest.ru/



https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/
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uunuHapa. CeueHus
HUIMH]PA (TUIOCKOCTHIO,
napasuieIbHON WIn
NEePIEeHIUKYISIPHONU OCH
MAJTUHIPA)

Konuueckas moBepXHOCTb,
o0pa3yroline KOHU4eCKon

https://resh.edu.ru/

7 MOBEPXHOCTH, OCh U . .

P ’ . https://www.mos.ru/city/projects/mesh/
BEpILMHA KOHUYECKOU
IMMOBEPXHOCTHU
Konyc: ocHoBaHue u

8 BepIlIMHA, 00pa3yromas u https://resh.edu.ru/
0Cb; IIJIOIab OOKOBOH U https://www.mos.ru/city/projects/mesh/
IIOJIHOM ITOBEPXHOCTHU
VY ceuéHHblil KOHYC:
0o0pa3yroniue 1 BbICOTa; https://resh.edu.ru/

9 . .
OCHOBaHMA U OOKOBast https://www.mos.ru/city/projects/mesh/
IIOBEPXHOCTH
N300pakeHne KoHyca Ha
mockocTy. Pazséprka
KoHyca. CeyeHust KOHyca

10 (rmgCKOCTL}o na annZnLHoﬁ https://resh.edu.ru/

- 11ap https://www.mos.ru/city/projects/mesh/
OCHOBAHHUIO, U IMJIOCKOCTHIO,
MIPOXOIAIIEH uepe3
BEPILUHY)

11 KomOunanus ten BpameHus https://resh.edu.ru/

Y MHOTOIPAHHUKOB https://www.mos.ru/city/projects/mesh/

12 MHororpanHukK, OIMCaHHbIN https://resh.edu.ru/

0Ko0JI0 cepsl; chepa,

https://www.mos.ru/city/projects/mesh/
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BIIMCaAHHAsA B MHOI'OI'PaHHUK
HJIKM B TCJIO BpalllCHUA

TTonsaTtue 00 00BEME.

https://resh.edu.ru/

13 OCH?BHHG ceouctsa https://www.mos.ru/city/projects/mesh/
00BEMOB TN
14 OBLEM LTI, KOHYCa https://resh.edu.ru/
H Apa, Y https://www.mos.ru/city/projects/mesh/
O0BEM 11apa u wiomaah https://resh.edu.ru/
15 . .
chepsl https://www.mos.ru/city/projects/mesh/
IToxoOuEble Tena B
MIPOCTPAHCTBE.
16 CoOOTHOMICHIS MK https://resh.edu.ru/
y . https://www.mos.ru/city/projects/mesh/
IJIOIAIMU [TOBEPXHOCTEN,
00BbEMaMH MOJJOOHBIX Tl
KonTponbhas pabota no
17 temaMm "Tena Bpamenus" u https://uchi.ru/ https://uztest.ru/
"O06BembI TET"
18 Bekrop Ha MII0CKOCTH U B https://resh.edu.ru/
IIPOCTPAHCTBE https://www.mos.ru/city/projects/mesh/
CroxeHne U BEIYUTaHHE https://resh.edu.ru/
19 . .
BEKTOPOB https://www.mos.ru/city/projects/mesh/
20 YMHOKEHUE BEKTOPA Ha https://resh.edu.ru/
YHUCIIO https://www.mos.ru/city/projects/mesh/
Pa3znosxenue BekTopa mno
21 TPEM HEKOMILJIAHAPHBIM https://resh.edu.ru/
BekTopaM. IIpaBuio https://www.mos.ru/city/projects/mesh/
napajuiesenuneaa
22 Penienne 3aga4, cBsI3aHHBIX https://resh.edu.ru/
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C IPUMEHEHUEM TTPaBUIT
JICUCTBUN C BEKTOPaAMHU

https://www.mos.ru/city/projects/mesh/

[IpssmoyronbHas cucrema
KOOPJMHAT B IIPOCTPAHCTBE.

https://resh.edu.ru/

23 Koo a eKTopa. . .
p)mf{ TBRI BEKTOP https://www.mos.ru/city/projects/mesh/
[Tpocreitmue 3anaun B
KOOpJMHATAX
Yromn Mexay BEKTOpaMHU.

24 Ckais HOS }1]1 OI/I3BI; €HUE hitps://resh.edu.ru/

P P a https://www.mos.ru/city/projects/mesh/
BEKTOPOB

o5 Brluucnenue yrios Mexay https://resh.edu.ru/

IPSIMBIMH U TUIOCKOCTSMH https://www.mos.ru/city/projects/mesh/
KoopaunatHo-BeKTOpHBIN

26 METON DM DeLICHII https://resh.edu.ru/

ALIIpH p https://www.mos.ru/city/projects/mesh/
TEOMETPHUYCCKUX 3aa4
KonTponbnas pabota no
TeMme "BekTophl 1 .

27 p https://uchi.ru/ https://uztest.ru/
KOOpI[I/IHaTI)I B
npoctpaHcTae"”

[ToBTOpenue, 06001IeHUE U
cUCTeMaTHU3aIus 3SHaHUN. https://mathb-ege.sdamgia.ru/

28 OcHoBHBIE QUTYPHI, HAKTHL, http://school-collection.edu.ru/
TEOpEMBI Kypca https://mathb-ege.sdamgia.ru/
HJ'IaHI/IMeTpI/II/I
[ToBTOpenue, o6oOIIeHNE U :
CHCTEMATH3AIHS 3HAHMI https://mathb-ege.sdamgia.ru/

29 ' http://school-collection.edu.ru/

OcHoBHbI€ GUTYPBI, PaKTHI,
TEOpEMBI Kypca

https://mathb-ege.sdamgia.ru/
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MJIAaHUMETPUHN

[ToBTOpeHnue, 0600IICHNE 1
cHUCTeMaTU3alurs 3HaHU.

https://mathb-ege.sdamgia.ru/

30 3 1 http://school-collection.edu.ru/
ajiadu [IaHAMCTPII 1 https://mathb-ege.sdamgia.ru/
METOABI UX peH_IeHI/ISI
[ToBTOpenue, o6o0IICHNE U .
CHCTEMATH3ALNS 3HAHMI https://mathb-ege.sdamgia.ru/
31 3 ' 1 http://school-collection.edu.ru/
ajiadu [IaHUMCTPII 1 https://mathb-ege.sdamgia.ru/
METOABI UX peIIIGHI/IFI
[ToBTOpeHnue, 0600IICHNE U
cUcCTeMaTU3alus 3HaAaHUN. https://mathb-ege.sdamgia.ru/
32 OcHoBHbBIE QUTYPBI, PAKTHI, 1 http://school-collection.edu.ru/
TEOpEMBI Kypca https://mathb-ege.sdamgia.ru/
CTEpPEOMETPUH
ViTOroBas KOHTPONEHAT https://mathb-ege.sdamgia.ru/
33 5 1 http://school-collection.edu.ru/
paborta https://mathb-ege.sdamgia.ru/
https://mathb-ege.sdamgia.ru/
IToBTOpenue, 0000IIEHIE U ;
34 p HI . 1 http://school-collection.edu.ru/
CHCTCMATH3AINA SHAHUH https://mathb-ege.sdamgia.ru/
Obuwee Konuuecmeo 4acoe no 34

npozpamme
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YYEBHO-METOJAUYECKOE OBECHEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Maremaruka: anrebpa U Havajia MaTeMaTHYeCKOro aHajau3a, reomerpus. ['eomerpus,
10-11 xmaccel/ Atanacsu JI.C., byty3oB B.®., Kagomiies C.b. u apyrue, AkiimonepHoe
obmectBo «M3nmarenscTBO «IIpocBemenuey

2. 3agaum o reometpun: [locoOue mist ygamuxes 7-11 kmaccos
obmeoOpazoBaTenbHbIX yupexaenuii /b.I°. 3us, B.M. Meiinep, A.I'. baxanckuii — 7 — e
u3n. — MockBa: AkironepHoe oomectBo «M3maarensctBo «IIpocBemenney, 2023. - 281,
[1] c.: mo.

METOIUYECKHUE MATEPUAJIbBI I YYUTEJIA

1. Uzyuenue reometpun B 10-11 xinaccax (MeToguvyeckue peKOMEHIANHI K YUEOHUKY):
C. M. Caaksn, B. ®. byry3oB. — MockBa: AkirionepHoe ooiiectBo «M31aTenbcTBo
«IIpocBemenney, 2023. - 85, [1] c.: ui.

2. 'eomerpus. unaktuaeckue matepuansl. 10 kmace / b.I'. 3uB- 19-e u3z. - Mockaa:
AkmmonepHoe o6mecTBo «M3gaTenscTBo «IIpocBemenney, 2023. - 72, [1] c.: wi.

3. 'eomerpust. Junaktudyeckue matepuansl. 11 kmacc / b.I'. 3uB- 19-e uza. - Mocksa:
Axkmmonepsoe o6mectBo «M3aatensctBo «IIpocBemenne», 2023. - 84, [1] c.: ui.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI
N PECYPCbBI CETU UHTEPHET

-

. https://uchi.ru/

N

. https://resh.edu.ru/

w

. https://www.maos.ru/city/projects/mesh/

4. https://uztest.ru/

ol

. https://lwww.time4math.ru/egebaz

»

. http://school-collection.edu.ru/

\l

. https://mathb-ege.sdamgia.ru/






