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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma cocTaBiieHa B COOTBETCTBUH C 3aKOHOM Poccuiickoit @enepanuu «O06 00-
pazoBanun P®», TpebGopanusimu DenepanbHOro rocyJapCTBEHHOTO 00pa3oBaTENbHOIO CTaHIApTa
cpennero obmero obpazoBanusi (PI'OC COO); TpeboBaHUSMU K pe3yibTaTaM OCBOSHHUS OCHOBHOU
oOpasoBarenbHON TporpamMmel cpeanero oomero oopazoBanuss MOBY «COII Ne5» (JIUYHOCTHBIM,
METaNpPeIMETHBIM, MPEAMETHBIM); OCHOBHBIMU TMOJIXOAAMH K Pa3BUTHUIO U (OPMUPOBAHUIO YHHUBEP-
canbHBIX y4ueOHbIX AciicTBuid (YVY]I) ansa cpemnero obmero oopasoanus; yueOHbpIM mianom MOBY
«COII Ne5». B Heli cobmoiaeTcsi MPEEeMCTBEHHOCT ¢ (eiepaTbHBIM TOCYAapCTBEHHBIM 00pa3oBa-
TEJIbHBIM CTaHJAPTOM OCHOBHOI'O OOIIEro 0Opa3oBaHUsl; YUYUTHIBAIOTCS BO3PACTHBIE U IICUXOJOTHYE-
CKHE OCOOEHHOCTH LIKOJBHUKOB, O0YYAIOIIMXCS HAa CTYIIEHU CPETHEro Oo0IIero 0Opa3oBaHUs, YUUTHI-
BalOTCSA MEXIPEIMETHBIE CBS3H.

IIporpamMma oOecnieunBaeTcs CaeAyOUMM Y4eOHO-MeTOANYeCKHM KOMILIEKTOM:

Yyeonux 1. Marematuka. Anredpa ¥ Hadaja MaTeMaTH4YECKOTO aHanu3a. ['eomer-
pust 10 — 11 xuaccsl: 6a30Bbli 1 yriryOn€HHBIN ypoBHHU: yueOHuk / JI.C.
Artanacss, B.®. byty3os, C.b.Kanocues u np. — Mocksa: [Ipocseuienue;

Jluoaxmuueckue 2. Marematuka. AnreOpa ¥ Hadajga MaTeMaTHYECKOro aHanmsa. ['eomer-
cpedcmea Ot pust 10 — 11 wmaccel: munaktuueckue matepuainbl / JI.C. Atanacsu, B.®.
VUAUUXCSL Bbyty3oB, C.b.Kanocues u ap. — Mocksa: [Ipocsenienue;

['eomeTpus sBIsIeTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CpellHEro o0iero oopa3oBaHusi, Tak
Kak o0ecrieyMBaeT BO3MOXKHOCTh M3YYEHHUS JUCIHUIUIUH €CTECTBEHHO-HAYYHOW HAINPaBICHHOCTH M
IPeIMETOB TYMaHUTApHOrO UKJIA. [IOCKOIBKY JIOTHUECKOe MbIIUIeHHE, GOpMUPYEMOe MTPHU U3YUEHU U
00yJaromMMUMHUCs TIOHATHIHBIX OCHOB T€OMETPHUH, MPH JT0KA3aTEIBCTBE TEOPEM H IMTOCTPOSHUH LIETIOYKU
JIOTMYECKUX YTBEPKACHUHN MPH PEeIICHUH T€OMETPUUYECKUX 33734, YMEHUE BBIIBUTaTh U ONPOBEPrarh
THIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPH PEHICHWH 3a]lad €CTECTBEHHO-HAYYHOTO IIMKIIA, B
YaCTHOCTH (PU3MUECKUX 3ajay.

Ilenb ocBoeHus nmporpammbl yueOHOro Kypca «['eomerpusi» Ha yriyOl€HHOM YpOBHE — pa3BHU-
THE UHIUBUAYAIBHBIX CHOCOOHOCTEH O0yYaromuxcs MpH M3yYEeHUH T€OMETPUH, KaK COCTaBISIOIIEH
npeaMeTHou obnactu «Marematuka u nH(popMaTHKa» depe3 oOecrneueHne BO3MOXXHOCTH MpruoodpeTe-
HUS U UCTOJIb30BaHUs Oojiee IITyOOKHX FeOMEeTPHUYECKUX 3HAHUN U JIeHCTBUH, celM(pUUYHBIX TeOMeT-
pHUH, 1 HEOOXOIUMBIX ISl YCIIEUTHOTO MPO(EeCCHOHATEHOTO 00pa30BaHMs, CBI3aHHOTO C UCIIOJIh30Ba-
HUEM MaTeMaTHKH.

[TpropuTeTHEIMH 3aa4aMi Kypca T€OMETpPHH Ha YTUIyOJEHHOM YpPOBHE, PACIIUPSIONIIMH H
YCUJIMBAIOIIUMU KypC 0a30BOT0 YPOBHS, SBIISIOTCS:

pacuIpeHne MPeICTaBIeHUs] O TEOMETPUU KaK 4acTH MHUPOBOW KYJIBTYphl M (OPMHPOBAaHUE
0CO3HAHMSI B3aMMOCBSI3U TEOMETPUH C OKPY>KAIOIIUM MUPOM;

(dbopMupoBaHUE NIPECTABICHUS O TIPOCTPAHCTBEHHBIX (PUTYpax Kak O BKHEHUIIIMX MaTeMaTHUe-
CKUX MOJEJSX, MO3BOJISIOMINX OMUCHIBATh M M3Y4aTh pa3HbIE SBICHUS OKPY>KAIOLIET0 MUpPa, 3HAHUE
MOHSATUITHOTO armapara 1o paszaeny «CTepeoMeTpus yaeOHOTO Kypca TeOMETPHH;

(dopMHpoBaHHE YMEHUS BIIJIETh OCHOBHBIMH MOHATUSAMHU O NMPOCTPAHCTBEHHBIX (UTypax U UX
OCHOBHBIMHM CBOWCTBaMH, 3HaHUE TeopeM, GOpMyJ W yMEHHE WX NMPHUMEHSTh, YMEHHS TOKa3bIBATh
TEOpEeMbI U HaXO/IUTh HECTaHIapTHBIE CIIOCOOBI PEIICHNUs 3a/1ay;

(dbopMHpOBaHNE YMEHHS pacllO3HABAaTh HA YEPTEKaX, MOJEISAX U B PeaTbHOM MHUPE MHOTOTpaH-
HUKH U TeJla BPaIIeHUs, KOHCTPYHPOBATh T€OMETPUUYECKHE MOJICIIH;

dbopMupOBaHHE MOHMUMAHMUS BO3MOXKHOCTHM aKCHOMAaTHUECKOTO MOCTPOCHHS MaTeMaTHYeCKHX
TEOpHii, GOpMUPOBAHNE TOHUMAHHUS POJIM AKCHOMATHUKH MTPU MIPOBEACHUH PACCy KICHUIA;

dbopMupoBaHUEe YMEHHS BIaJE€Th METOAMHU JI0KA3aTEIbCTB U aJITOPUTMOB PEIICHHUs, YMEHUS UX
IPUMEHSTH, TPOBOJIUTH OKa3aTeIbHBIC PACCYKICHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKUX 3a1ad U
3aJa4 C MPAKTUYECKUM cojepkaHueM, (GOpMUPOBAHME MPEJCTABICHUS O HEOOXOIMMOCTH JI0Ka3a-
TEJIbCTB MPU 0OOCHOBAaHMM MaTEMAaTUYECKUX YTBEP)KICHHUN M POJIM aKCMOMATUKU B MPOBEICHUU JeE-
TYKTHUBHBIX PacCy KICHHIA;



pasBUTHE M COBEPILIEHCTBOBAHHE HHTEJUIEKTYyaJbHBIX M TBOPYECKUX CHOCOOHOCTEH 00yuaro-
IIUXCsl, TO3HABATENbHON aKTUBHOCTH, MCCIIEI0BATEIbCKMX YMEHUI, KPUTUUHOCTH MBIIIJICHUS, UHTE-
peca K U3yueHHIO T€OMETPUH;

(dopmupoBaHne (QyHKIMOHAIBHOW I'PAMOTHOCTH, PEJIEBAHTHON I'€OMETPUM: YMEHHUS paclio3Ha-
BaTh MPOSBJICHUS T€OMETPUUYECKHUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEaJIbHBIX )KU3HEHHBIX
CUTyalMsIX M IIPU U3YYEHUH IPYTUX Y4EeOHBIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEp-
HOCTEH, MOJICIIMPOBAHUS PEaJbHBIX CUTYAIMid, MCCIEIOBaHUS MOCTPOCHHBIX MOJEJCH, MHTepIpeTa-
LIUH [TOJTyYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMHU COZAEP)KATEIBHBIMU JIMHUAME yueOHoro kypca «I'eomerpusi» B 10—11 xmaccax siB-
astoTest: «IIpsiMble M IIIOCKOCTH B IPOCTpaHCTBEY, «MHororpanHukny, «Tena BpauieHus», « Bekropsl
¥ KOOPJMHATHI B IPOCTPAHCTBEY, «/IBI)KEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo PI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATHUAMHY, peje-
BAaHTHBIMH I'€OMETPUH Ha YriryOiaéHHOM ypoBHE oOyueHust B 10—11 kiaccax, OTHOCHTCS KO BCEM CO-
JiepKaTeNbHbIM JMHUAM y4eOHOro Kypca, a (POpMUpOBaHHME JTOIMYECKHX YMEHHH pacipenensercs He
TOJILKO TI0 COJIEPKATEIBHBIM JIMHUM, HO | 10 ToaMm o0yuyenus. CopepikaHue o0pa3oBaHMsI, COOTBET-
CTBYIOLIlEe NPEAMETHBIM pe3ysibTaTaM ocBoeHus denepanibHol pabodel mporpaMmsl, pacrpeneinéH-
HBIM I10 TofiaM O00y4YeHHUs, CTPYKTypUPOBAHO TaKUM 00pa3oM, UTOObI KO BCEM OCHOBHBIM, IPUHIUIIH-
aJIbHBIM BOIIpocaM oOydaroluecs: 00paliaguch HEOJHOKPATHO. DTO MO3BOJISET OPraHU30BaTh OBJIA/IE-
HHUE FeOMEeTPUYECKUMHU MOHATUSAMH U HaBbIKAMU I1OCJIEI0BATEIbHO U MOCTYNATENIbHO, C COOIIOACHUEM
NPUHIUIA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOLIYIO CUCTEMY I'€OMETPHUYECKUX Ipel-
CTaBJICHUH 00yUarOIIMXCsl, pacIMpss U yriayousis e€, o0pa3ysl IpOoUHble MHOXKECTBEHHBIE CBSI3H.

[Tepexona K M3y4EeHUIO TEOMETPUHU Ha YTITyOJIEHHOM YPOBHE MO3BOJISET:

co3zaTh ycnoBus i auddepeHuranun o0yyeHus, MOCTPOCHUS MHIUBHUYaIbHBIX 00pa3oBa-
TEJbHBIX MPOTrpPaMM, OOECHEUNUTh YIIIyOJIEHHOE W3YYEHHE I€OMETPUM KaK COCTABJIAIOIIEH y4yeOHOro
npeamera «MareMaTHKay;

MOJITOTOBUTH OO0YYAIOIIUXCS K MPOJODKEHUIO U3YyUSHHsI MaTEMAaTUKH ¢ y4€ToM BeIOOpa Oymy-
mei npodeccun, odbecreunBas MPEeeMCTBEHHOCTh MEXy O0IIUM U NMPOodhecCHOHAIBHBIM 00pa30BaHU-
eM.

Onucanue Mecta y4eOHOIo NMpeaAMeTa B y4eOHOM IJIaHe
Ha u3ydenune yuebHoro kypca «I'eometpus» Ha yrayonéaHoM ypoBHe otBoautcs 204 yaca: B 10
kiacce — 102 gaca (3 gaca B Hezeno), B 11 kimacce — 102 yaca (3 gaca B HEACIIO).



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI YYEBHOI'O KYPCA «I'EOMETPUA»
(YI'JIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JUYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHckoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MOZHIIMK O0YYaroIIerocs Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO OOIIECTBa, MPEICTABICHUE O MATEMAaTHIECKIX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3-
JUYHBIX CTPYKTYp, SBJICHUHN, IPOLEIYP TPAKIAHCKOT0 00IIecTBa (BHIOOPHI, OMPOCHI B JIPYroe), yMe-
HUE B3aMMO/ICHCTBOBATH C COIMAILHBIMA UHCTUTYTaAMH B COOTBETCTBHH C WX (QYHKIUSIMHU M Ha3HAYEC-
HHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAKIAHCKOW HIACHTHYHOCTH, YBKEHUS K IPOLUIOMY H
HACTOALLIEMY POCCHUICKOM MaTreéMaTUKH, HEHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCHUMCKUX Mare-
MaTHKOB M POCCHICKOM MaTEMaTHMYEeCKOW IIKOJIbI, HCIOJIb30BAHUE JTUX JOCTH)KEHUM B JAPYrHUX
HayKaX, TeXHOJIOTHSX, chepax SIKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHUE JYyXOBHBIX IICHHOCTEW POCCUIICKOTO Hapoia, ChOPMUPOBAHHOCTh HPABCTBEHHOTO CO-
3HAHMS, 3TUYECKOr0 MOBEAEHUS, CBA3AHHOIO C MPAKTHYECKUM NPUMEHEHUEM JIOCTHUKEHUN HAyKU U
JESTEIIbHOCTHIO YU4EHOT0, OCO3HAHUE JIMYHOTO BKJIAJIA B TIOCTPOCHUE YCTOMYHUBOTO OYAyIIero;

4) 3cTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKIIOYAs ICTETHKY MaTEMaTUYECKHX 3aKOHOMEpPHOCTEH,
00BEKTOB, 33/1a4, PEUICHUI, PacCyKIeHUIN, BOCIPUUMUYUBOCTh K MATEMAaTUYECKUM acleKTaM pa3iind-
HBIX BHJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHSI NMPUMEHSTh MaTeMaTUYECKHE 3HAHHMS B MHTEpEcax 370pOBOTO U
Oe3omacHOro obpa3a XU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/J0POBBIO (340pPOBOE MUTAHHE,
cOaaHCUPOBAaHHBIM PEKUM 3aHATUN M OTAbIXA, PEryiisipHas (u3myeckas aKTUBHOCTB), (pU3nueckoe
COBEPILIEHCTBOBAHUE IIPH 3aHATUAX CIOPTUBHO-03/I0POBUTENILHOMN JAESTENBHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTHU TPYJONIO0Us, HHTEpEC K pa3NudyHbIM chepam mpo-
(dheccroHaTBHOM JEATEIPHOCTH, CBA3aHHBIM C MATEMATHKON U €€ MPUIOKEHUSIMH, YMEHHE COBEPIIAThH
OCO3HaHHBII BbIOOp OyayIiei mpodeccuu U peaaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIaHbI, TOTOB-
HOCTh M CIIOCOOHOCTh K MaTEeMaTHYECKOMY OOpa30BaHUIO M CaMOOOpPA30BaHUIO HA MPOTHKEHUH BCEH
JKU3HU, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B PEIICHHMM NPaKTUYECKUX 3aJad MaTeMaTH4eCKOM
HaIpaBJIECHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

chOpMUPOBAHHOCTh ~ DKOJOTHYECKOM  KYJIbTYypbl, TOHUMAaHWE  BIHSHUS  COIMAJIbHO-
YKOHOMHUYECKUX TMPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIMAIBHOMN Cpebl, OCO3HAHUE TTI00aIbHOTO
XapakTepa IKOJOTHYSCKUX MPOoOIeM, OpUECHTAIMS HA MPUMEHEHHE MAaTeMaTHYECKUX 3HAHWH IS pe-
[ICHUs 3a7]a4 B 00JacTU OKPY’KAaIOIIEH Cpe/ibl, MIIaHUPOBAHUE MOCTYIMKOB U OIEHKH MX BO3MOXKHBIX
MOCJIC/ICTBHM JIJIS1 OKPY’KAIOIIEH CPEIbI;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKUd M OOIIECTBEHHOW MPaKTUKH, MOHMMAaHUE MaTEeMaTHUeCKONW HayKH Kak chepbl 4eloBeUeCKOU
NEATeTLHOCTH, TANOB €€ Pa3BUTHS M 3HAYMMOCTH ISl PA3BUTHUS IIUBUIN3AIMU, OBJIAJICHUE S3BIKOM
MaTE€MaTUKUd U MATEeMaTHYE€CKOM KyJIbTYpOHl KaK CpPeICTBOM MO3HAHUS MHPA, TOTOBHOCTb OCYIIECTB-
JIATh TPOEKTHYIO M UCCIEA0BATEIBCKYIO IEATEIIbHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jornyeckne aelcCTBUSA:

BBISIBJIATH U xapaKTemeBaTL CYH_IGCTBGHHI:IG HpI/I3HaKI/I MATEMATHUUYCCKUX OG’bGKTOB, HOHHTHﬁ,
OTHOIICHUN MEXIY MOHITHAMU, (POPMYIHPOBATH ONPEICIICHHS TMOHATHN, YCTaHABIMBATh CYIIECTBEH-



HBIM MpHU3HAK KiIacCU(UKALUKU, OCHOBAaHUS AJii 000OILIEHUS U CPaBHEHHUS, KPUTEPUU IPOBOAMMOIO
aHaIIN3a,

BOCIIPUHUMATh, (OPMYIUPOBATh U MPeoOpa3oBBIBATh CYKIEHUS: YTBEPAUTEIbHBIE U OTpHIlA-
TeNbHbBIC, CIMHUYHBIC, YACTHBIC U O0IINE, YCIOBHEIE;

BBISIBJISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOpEUHs B (aKkTax, JaHHBIX,
HAOJIOJICHUSX ¥ YTBEPKICHUSX, MIPEAIaraTh KpUTEPHUH TSI BBISIBIICHUSI 3aKOHOMEPHOCTEH M TIPOTHBO-
peuuii;

JIeJIaTh BBIBOJIBI C MCTIOJIB30BAHUEM 3aKOHOB JIOTHKH, ISYKTHBHBIX ¥ HHIyKTUBHBIX YMO3AKITIO-
YEHUM, YMO3AKJIFOUEHU 110 aHAJIOTUH;

MPOBOANTH CaMOCTOSITEIBHO JO0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPXKICHUH (NIpSAMBICE U OT
MPOTUBHOTO0), BBICTpaMBaTh apryMEHTAlIUIO, TPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYKJICHUS U BBIBOBL;

BbIOHpaTh CrI0CcO0 peleHus yueOHo 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEILICHUS, BbI-
Oupath HanboJIee MOIXO AN ¢ YIETOM CAMOCTOSITEIFHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble uccieoBaTe1bCcKHe AelCTBUS:

HCIIOJIb30BaTh BOIMPOCH KaK HMCCIEAOBATEIHCKUH HHCTPYMEHT TO3HAHUS, (POPMYIUPOBATH BO-
POCHl, (PUKCUPYIOIINE TPOTUBOPEUHE, MPOOIeMy, YCTaHABIMBATh HCKOMOE U JaHHOEe, (OPMUPOBATH
TUIIOTE3Y, ApTYMEHTUPOBAThH CBOKO IMO3HIIHIO, MHEHUE;

MIPOBOAUTH CAMOCTOSITENILHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, HCCIEAOBaHUE 0 YCTAaHOBIICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBCKTa, SBICHUS, IMPOIECCA, BHISBICHHIO 3aBUCHMOCTEH MEXKITY
00BeKTaMu, SIBJICHUSIMH, TTPOLIECCAMH;

CaMOCTOSTENILHO (hopMyIHpoBaTh OOOOIICHHWS W BBIBOABI IO PE3yibTaTaM IPOBEAEHHOTO
HAOJIO/IEHUs, UCCIIEIOBAHMs, OLIEHWBATh JIOCTOBEPHOCTh IMOJIYYEHHBIX pE3yJlIbTaTOB, BHIBOJIOB U
000011IeHHI;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIIBUTaTh MPEATOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.

Padora ¢ nnopmanmeii:

BBISBJISITH JIeDUIIMTE HHPOPMAITIH, TaHHBIX, HEOOXOAMMBIX JIJII OTBETA HA BOIIPOC U TSI perie-
HUS 33]1a4U;

BEIOMpaTh MH(DOPMAIMIO W3 MCTOYHHUKOB PA3JIMYHBIX THIIOB, aHAJU3UPOBATH, CHCTEMATH3UPO-
BaTh U HHTEPIPETUPOBATH MH(GOPMAIIHIO PA3IMUHBIX BUAOB U (HOPM MPE/ICTABICHHUS;

CTPYKTYpHUpOBaTh HH(DOPMAIHIO, MPEACTABIATh €€ B PAa3IMYHBIX (OpMax, HIUTFOCTPUPOBATH
rpadu4ecKku;

OIICHUBATH HAJEKHOCTh HH(POPMAIIMH 110 CAMOCTOSATEIHHO C(HOPMYITHPOBAHHBIM KPUTECPHUSIM.

KoMMmyHuKkaTHBHBIE YHHBePcAIbHbIE YUeOHbIe JelcTBUS

OO0menue:

BOCTIPUHUMATH U (DOPMYJIUPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSMHU U LIETSIMU OOIICHHSI,
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX W IMUCBMEHHBIX TEKCTaX, JaBaTh IO-
SICHEHUS TI0 XOJly PEIICHHUs 33a]aui, KOMMEHTHUPOBATh MOTYYEHHBINA Pe3yIbTaT,

B X0J1¢ 00CYXJCHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOI TeMBbI, TPoOJIEMBbI, pernae-
MO 3a7aud, BBICKA3bIBaTh WU, HAIICJICHHBIE HA MOMCK PEIICHUS, COMOCTABIATh CBOU CYKICHUS C
CY)KICHUSMH JIPYTUX YYAaCTHUKOB JHWANIOTa, OOHAPY)KUBATh Pa3IM4Me W CXOJCTBO TO3UIIHM, B KOp-
pexTHOM popme popMyIHpOBaTH pa3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEJICTABIISITh PE3yJIbTAThl PEIICHHS 33J]a4d, SKCIIEPUMEHTA, UCCIICAOBAHUS, TIPOCKTa, CAMOCTO-
ATEJIHHO BEIOMpATh (OpMAT BBICTYILICHUS C YIETOM 3a/1a4 MPE3CHTALUN U 0OCOOEHHOCTEH ayIUTOPUH.

PeryasiTuBHBIE YHUBEpPCAJbHbIE y4eOHbIE e CTBHSA

Camoopranuzanus:

COCTaBJIATh IUIAH, aITOPUTM PEILLEHUS 3aJjaui, BEIOUPaTh Coco0 pemeHus ¢ y4éToM UMEIOInX-
Csl pecypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI pPeEIlIe-
HUH ¢ y4€TOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:



BJIQJICTh HaBBIKAMH ITO3HABATEIBHOW pediekCHH KaK OCO3HAHWS COBEPIIACMBIX ICHCTBHH U
MBICTTUTENILHBIX TPOIECCOB, UX PE3YJbTATOB, BIAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS
mporecca M pe3yJibTaTa pelicHHs MaTeMaTHIeCKON 3a/1auH;

MPEBUIETH TPYAHOCTH, KOTOPBIE MOTYT BOSHHKHYTh IPHU PEUICHUH 337a4i, BHOCHTh KOPPEKTH-
BBl B JICATCIIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENLCTB, JAHHBIX, HAWJECHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEJIA M YCIOBUAM, OOBSACHATh MPUYHHBI JTOCTHIKCHUS WM
HEJOCTH)KCHUS PE3yJIbTaTOB JESATEIILHOCTH, HAXOJIWUTh OIIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHasl 1eITEIbHOCTD:

MMOHMMATh U KMCIIOJIB30BaTh MPEUMYIICCTBA KOMAaHIHOW M MHIUBUIYaIbHOW PabOTHI MpHU pere-
HUU y4eOHBIX 3a]a4, MPUHUMATh IeJIb COBMECTHOW JEATEIbHOCTH, TUIAHUPOBATh OPTAaHU3AINIO COB-
MECTHOW pabOThI, pacipeeiaTh BUIbI PadOT, JOroBapuBaTLCsA, OOCYKIATh MPOLIECC U PE3yNIbTAT pa-
00TbI, 000011IaTh MHEHHST HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B IPYNIOBBIX (hopMax paboThl (00CYXkIeHHS, OOMEH MHEHHUH, «MO3TOBBIC HITYp-
MBI» ¥ HHBIE), BBITIOJIHATH CBOKO YaCTh pa0OThI U KOOPIUHUPOBATH CBOH JICHCTBHS C IPYTHMH YWICHAMU
KOMaH/Ibl, OIICHUBaTh Ka4eCTBO CBOETO BKJIAJa B OOLIUI MPOIYKT MO KPUTEPHUSAM, CHOPMYIHUPOBAH-
HBIM Y9aCTHUKAMH B3aHMOJICHCTBUS.

NPEJMETHBIE PE3YJIbTATHI

K konmy 10 kiacca o0yyarouiuiicss Hay4uTCs:
- CBOOOJHO OIEPUPOBATh OCHOBHBIMU MOHATUSMU CTEPEOMETPHUH IIPH PEIICHUH 3a7ad U MPOBEICHUU
MaTeMaTHYECKUX PacCy KICHUM;
- IPUMEHSATH AKCUOMbI CTEPEOMETPUH U CIIEJCTBUS U3 HUX IIPH PEIICHUN T€OMETPUUYECKUX 3a/1ay;
- KJaccu(UIMPOBaTh B3aMMHOE PACIHOJIOKEHUE MPSAMBIX B MPOCTPAHCTBE, MJIOCKOCTEH B MPOCTpPaH-
CTBE, NMPSAMBIX U MJIOCKOCTEN B IPOCTPAHCTBE;
- CBOOOJTHO OINEPUPOBAThH MOHITHUSMH, CBA3aHHBIMU C YIJIaMH B IIPOCTPAHCTBE: MEXAY NPSIMBIMHU B
IIPOCTPAHCTBE, MEXTY NMPSAMON U MIOCKOCTHIO;
- cBOOOJTHO ONEPUPOBATH MOHATUSIMH, CBA3aHHBIMU C MHOTOI'PaHHUKAMH;
- CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOI'PaHHUKOB (MpU3Ma, MHUpaMUa, MPSMOYIOJIbHBIN
napasuienenunesn, Kyo);
- KJ1accu(UIMPOBAaTh MHOTOTPAaHHUKH, BBIOMpPAasi OCHOBAHUS JJIs KJIAaCCU(PUKALIUY;
- cBOOOJTHO OTIEPUPOBATh MOHATUSAMHU, CBI3aHHBIMHU C CEUEHHEM MHOT'OI'PAaHHUKOB MIIOCKOCTBIO;
- BBINIOJIHATH MapaljielIbHOE, LIEHTPAJIbHOE U OPTOrOHAJIbHOE MPOEKTUPOBaHHE (PUTYp Ha IMIOCKOCTH,
BBITOJIHATH U300paxkeHus: GUryp Ha MIOCKOCTH;
- CTPOUThH CEYEHHUS] MHOTOIPAHHUKOB Pa3IMYHBIMUA METOJAMH, BBIIIOJHATH (BBIHOCHBIE) MJIOCKHE Yep-
TEXU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYpP: BHJI CBEPXY, COOKY, CHU3Y;
- BBIUKCHIATH IJIOMIAAN MOBEPXHOCTEN MHOTOIPAaHHUKOB (MpU3Ma, MHUpaMua), T€OMETPUUYECKUX Tell C
npUMeHEeHHeM (opMyIT;
- cBOOO/IHO ONEPUPOBATh MOHATUSIMU: CUMMETPUS B IIPOCTPAHCTBE, IIEHTP, OCh U INIOCKOCTh CUMMET-
pHH, LICHTP, OCh U INIOCKOCTh CUMMETPHH (DUTYDBI;
- CBOOOJIHO OMEpUpPOBATh MOHSTUSIMH, COOTBETCTBYIOIIMMHU BEKTOpPaM M KOOpAMHATaM B MPOCTPaH-
CTBE;
- BBINIOJIHATH ACUCTBUS HaJl BEKTOPaMH;
- pemarh 3aJa4yd Ha J0Ka3aTeJIbCTBO MAaTEMATHUUYECKUX OTHOLIEHMHM M HaXO0)KIEHUE F€OMETPHUUYECKHX
BEJIMYMH, IPUMEHSS W3BECTHBIE METO/bl IIPU PEIICHUH MAaTeMAaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBbI-
COKOT'0 YPOBH$ CJIIOXHOCTH;
- IPUMEHATH NPOCTEHILINE IPOrPaAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CUCTEMBI IPU
pEILIEHNN CTEPEOMETPUUECKHX 3a]1a4;
- U3BJIEKaTh, IPEOOPA30BHIBATh U MHTEPIPETUPOBATH MHPOPMALUIO O MPOCTPAHCTBEHHBIX FE€OMETPU-
4ecKUX (purypax, npeicTaBICHHYIO Ha YepTeKax U PUCYHKaX;
- IPUMEHSATH MOTy4YEeHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATh M AHAIM3MPOBATH PEAIbHbIE CUTYalUH,
IPUMEHATh M3yYCHHbIE TIOHATHS B IMPOIECCE MOKMCKA PEHICHUs MaTeMaTH4eCKu chopMyInpoBaHHOMN



po0IeMbl, MOAEIUPOBATh pPealIbHbIE CUTYALMH HA SI3bIKE T€OMETPUH, UCCIIEI0BATh TOCTPOEHHBIE MO-
JIeNTd C UCTIOJb30BaHUEM F€OMETPUUECKUX MOHATUI U TeopeM, armapara airedpsl, pemarb IpakTuie-
CKHE€ 3a7a41, CBS3aHHBIE C HAX0XKIECHUEM IN'€OMETPUYECKUX BEIIUYHH;

- IMETH MPEJICTaBICHHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUU KaK COCTaBHOW 4acTH (pyHAaMeHTa
pa3BUTHS TEXHOJIOIUH.

K xoniy 11 kjacca o0ydarOmuiicss HAYYUTCS:
- CBOOOJTHO OTIEPUPOBATH MOHATUAMH, CBI3aHHBIMU C LMJIMHAPUYECKOH, KOHMUECKON U cheprudecKoit
MOBEPXHOCTSAMU, OOBSICHITH CIIOCOOBI MOJIYUEHHUS;
- ONIEPHPOBATH MOHATHUSAMHM, CBI3aHHBIMHU C TeJIaMH BpAILEHUs: LHUIMHIPOM, KOHYCOM, cepoid U ma-
poMm;
- pacmo3HaBaTh Telia BpalleHus (MUIUHAP, KOHYC, chepa U map) U OObSICHATh CIIOCOOBI MOTyYeHUs
TEJ BpalllCHHUS;
- KJTacCU()MIIUPOBATh B3aUMHOE PACIIONIOKEHHUE CEephl U TIIOCKOCTH;
- BBIYMCIISTH BEIMYUHBI AJIEMEHTOB MHOTOTPAHHUKOB U TeJl BpallleHUs, 00BEMBI U MIIOIIAN TOBEPX-
HOCTEW MHOTOTPaHHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIT;
- cBOOO/IHO OTMEPUPOBATH MOHATUSAMH, CBI3aHHBIMU ¢ KOMOWHAIIMSMU T€J BpallleHUs © MHOTOTPaHHU-
KOB: MHOTOTPaHHHK, BIIMCAHHBIN B cepy M OMHMCAHHBINA OKOJIO cdepshl, chepa, BOUCAHHAS B MHOTO-
TPAaHHUK WJIU TEJIO BPAIlCHMUS;
- BBIYUCIIATH COOTHOIICHHSI MEXTy TUIOMIASIMH ITOBEPXHOCTEH M 00bEMaMH 1MOTOOHBIX TET;
- 1300paxkatb U3ydaeMblie GUTYPBI, BHIIOIHATEH (BBIHOCHBIE) IJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TEJ BPAIICHHUS;
- U3BJIEKaTh, UHTEPIPETUPOBATH U MPeoOpa3oBeIBaTh HHPOPMAIIMIO O TPOCTPAHCTBEHHBIX F€OMETPH-
YyecKux (purypax, npeicTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX;
- cBOOOJTHO OTIEPHPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTBE;
- BBIIIOJIHATH OTIE€palMM HaJl BEKTOpaMU;
- 331aBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKapPTOBOM CUCTEME KOOP/IMHAT;
- pemaTth reOMETPUYECKHE 33/1a4U Ha BBIUMCICHHUE YIJIOB MEXK/1y IPSIMBIMU U IUIOCKOCTSIMH, BBIYUCIIE-
HUE PAaCCTOSIHUM OT TOYKHU JI0 TUIOCKOCTH, B II€JIOM, HA TPUMEHEHNE BEKTOPHO-KOOPAUHATHOIO METOIA
MIPU PEIICHUN;
- cBOOOHO OMEpHUPOBATh MOHATHIMH, CBS3aHHBIMHU C JIBIDKEHHEM B MPOCTPAHCTBE, 3HATh CBOMCTBA
JIBYKEHUH,
- BBINIOJHATH M300paKEHUSI MHOTOTPAHHUKOB M TeJ BpAalICHHs MPHU MapaieIbHOM MEpeHoce, LIeH-
TpaJIbHON CUMMETpPHUH, 3€pKAIIbHONM CUMMETPHH, IIPU TIOBOPOTE BOKPYT NPSIMOM, MpeoOpa3oBaHUsl MO-
oous;
- CTPOUTDH CEYEHMSI MHOTOIPaHHUKOB U TEJ BPAIIEHHsI: CEUeHUS IMINHpa (apajuieIbHO U MepreHau-
KYJIIPHO OCH), CEYeHUsI KOHYyca (MapasuiebHble OCHOBAaHUIO U MPOXOAIINE Yepe3 BEPIIMHY ), CEUCHUS
nrapa;
- UCIIOJIb30BaTh METO/BI IIOCTPOEHUSI CEUEHUI: METOJ CJIEI0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS,
METO/I TIepeHOCca CEeKYIIeH MI0CKOCTH;
- IOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHNUS;
- NPUMEHATh FeOMEeTpHUYecKHe (aKThl JIJIS PEIIeHUs CTEPEOMETPUYECKUX 3ajad, Mpearnoyiararoiimx
HECKOJIBKO IIaroB PelIeHHs, €M YCIOBUS IPUMEHEHHUS 33/IaHbl B SIBHOW U HESIBHOU (hopMme;
- pewmaTh 3aJaud Ha JO0Ka3aTelbCTBO MaTEeMAaTUYECKUX OTHOIIEHMH M HAaXO0XKJIEHUE NeOMETPHYECKHX
BEJINYUH;
- IPUMEHATh TMPOTPAMMHBIC CPEJCTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI TIPU PEIICHUH
CTEPEOMETPUYECKHUX 3a/1ay;
- IPUMEHSATH [TOJIyYEHHbIE 3HAHUS Ha MPAKTHKE: CPABHUBATH, AHAJTU3UPOBATh U OLIEHNUBATh pEaJbHbIC
CUTyalluu, IPUMEHSITh U3YUYEHHBIC MMOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MTOUCKA PEIICHUSI MaTe-
MaTH4eCKH c(hOpPMYIUPOBAHHOM MPOOIEMBI, MOJEINPOBATH PEalIbHbIE CUTYallMH Ha S3bIKE TEOMETPUH,
UCCJIE0BATh IOCTPOECHHBIE MOJIEIH C UCIIOJIb30BAHMEM I'€OMETPUUYECKUX MOHITUNA M TEOPEM, ammnapa-
Ta aJreOpsl, pelaTh NPaKTUYECKUE 3aJa4l, CBA3aHHbBIE C HAXOXKACHUEM F€OMETPUUYECKUX BEJINYMH;



- IMETh MPE/ICTaBICHHsI 00 OCHOBHBIX 3Tallax pa3BUTHS F€OMETPHUH KaK COCTaBHOM 4acTu (yHIaMeHTa
Pa3BUTHS TEXHOJIOTUH.

KOHTpOJ’Ib AOCTHKCHUS NJIAHUPYEMBIX PE3YJIbBTATOB OCYHICCTBIACTCA TIMOCPCACTBOM IIPO-
BCACHU KOHTPOJIbHBIX pa60T

10 kaacce 11 kaacc

KonTposabHas padora 3 3

[TpomexyTouHas aTTecTalus NPOBOAUTCS B (popMe KOHTPOIBHOU paboThI

KUMvt ona oyenxu yposns u kave- MartemaThka. AnreOpa M Hadala MaTeMaTHYeCKOTO aHAJIN3a.
cmea ””;‘”Ocm”b’x’ ”pe‘)mm””lx6” I'eomerpust 10 — 11 knaccer: Mmeronuueckue marepuanst / JI.C.
mMemanpeomemHsblx pe3yilbmdamoe o0y-
P pesy " Atanacs, B.O. byry3os, C.b.KanocueB u ap. — Mocksa: IIpo-
uarnouwuxcs
CBEILICHHE;

COJAEP)KAHUE OBYYEHUA

10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TOHATUSI cTepeoMeTpur. Touka, psimasi, INIOCKOCTh, pocTpaHcTBO. [lonaTue 00 ak-
CHOMATUYECKOM ITOCTPOCHUM CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUN U CIIEICTBUS U3 HUX.

B3anMHOE pacnosioKeHue NpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECs, ITapaJUICIbHbIE U CKpe-
muBaromyecs npsMele. [Ipu3Haku ckpemmBaromuxcs npaMbiX. [lapainenbHOCTh OPSAMBIX U TUIOCKO-
CTEH B IPOCTPAHCTBE: MAPAJUICIbHBIE MPAMbBIE B MPOCTPAHCTBE, MAPAUIEIBHOCTh TPEX MPAMBIX, Ia-
paJuIeIbHOCTD MPSMOM M IIOCKOCTHU. [lapaiienbHoe M LeHTpalbHOE MPOSKTUPOBAHUE, U300paKeHne
¢uryp. OCHOBHBIE CBOMCTBA MapaIEILHOTO MPOEKTUPOBaHus. M300pakenue Guryp B mapajjieabHOMU
MPOEKUUHU. YTIJIBI C COHAIPABIECHHBIMU CTOPOHAMM, YIOJI MEXKIY NpsSMBIMU B IpocTpaHcTse. Ilapai-
JIENBHOCTh IUIOCKOCTEW: MapauiesIbHbIEe IUIOCKOCTH, CBOMCTBA MapauIeNIbHBIX IIOcKocTel. IIpocreni-
I11€ IPOCTPAHCTBEHHBIE (PUTYPBI HA IIIOCKOCTHU: TETPA3AP, Mapajuleenunes, TOCTPOCHUE CEYeHUH.

[lepneHUKyIIpHOCTh NMPSIMOM M IUIOCKOCTH: INEPIEHIUKYJISIPHBIE INpPsSMbIE B MPOCTPAHCTBE,
IpsIMBbIE TIApaJuIEIbHBIE U NEPIIEHINKYJIIPHBIE K IIJIOCKOCTH, PU3HAK NIEPIIEHANKYIISIPHOCTH NPSAMON U
IUIOCKOCTH, TeOpeMa O MPSAMOM MEepHeHIUKYISIPHON IiockocTH. OpTOroHajlbHOE NMPOEKTHPOBAHUE.
IlepnieHquKyIsp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKH A0 IUIOCKOCTH, PACCTOSHKUE OT IPSIMOU 10 IJI0C-
KOCTH, MPOeKIusl (pUrypsl Ha MIOCKOCTh. [lepneHauKynsipHOCTh IIOCKOCTEN: MPU3HAK MEPHEHANKY-
JSIPHOCTH JIBYX IUIOCKOCTEH. TeopeMa o TpEX MepIeHAUKYIIApax.

VYTIisl B IPOCTPAHCTBE: YIOJ MEXAY MPSMOM U INIOCKOCTBIO, IBYTPAHHBIN yTOJI, IMHEWHBIN YOI
JIBYTrpaHHOro yria. TpéxrpaHHblli 1 MHOTOrpaHHble yribl. CBOMCTBA MJIOCKMX YIJIOB MHOTOTPaHHOI'O
yria. CBOMCTBA IUNIOCKUX M JBYT'PAaHHBIX YIVIOB TPEXTPAHHOTO yria. Teopembl KOCHHYCOB U CHHYCOB
JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunpl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipuzma: N-yronbHas mpusMma, mnpsmas 1
HAKJIOHHAas MPHU3MbI, OOKOBasi M TOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamnenenunesn, npsMoyrojabHbIN
napajuleJienunes u ero cpoiicrea. Kparyaiiime nyT Ha IOBEPXHOCTH MHOTOrpaHHMKa. Teopema Oii-
nepa. [Ipoctpancrsennas Teopema Iludaropa. Ilupamuna: n-yronpHas nupamujaa, npaBuibHas U yce-
yéHHas nupamuel. CBoiicTBa péoep 1 OOKOBBIX I'paHel MpaBUIBHOM MupaMubl. [IpaBuiibHBIE MHOTO-
TPAaHHUKHU: IIPABWJIbHAS NIPU3Ma U IPaBUIIbHAS MUPAMHUJIA, TPABUJIbHAS TPEYTOJIbHAS IMPAMHJIA U Mpa-
BUWIBHBIA TeTpasap, KyO. IlpeacraBienune o mpaBMIBHBIX MHOTOTPaHHHMKAX: OKTadAp, JOAEKadAp U
MKOCadIp.

Brruncnenue 371eMEHTOB MHOTOTPAaHHHUKOB: péOpa, AuaroHanu, yrisl. Ilmomans GOKoOBOW mO-
BEPXHOCTH W TIOJIHOW MOBEPXHOCTH MPSMOU MPHU3MBI, IUIONIAIb OCHOBAHUM, TeopemMa 0 OOKOBOMU IO-
BEPXHOCTH MPsIMOM mpu3Mbl. [1nomians 60KOBON MOBEPXHOCTH U MOBEPXHOCTH MPABUIBHON MUpaMu-
JIbl, TEOpEMa O IUIOLAAN YCEUYEHHON TUPaMUIBI.




CuMMeTpHs B IPOCTPAHCTBE. DIEMEHTBl CUMMETPUHN IIPABWIIBHBIX MHOTOTPaHHUKOB. CUMMET-
pus B IPAaBUIBHOM MHOT'OI'PDAaHHMKE: CHMMETpHUs NapajuleIenuIela, CAMMETPHS IIPABUIIBHBIX IIPU3M,
CUMMETpUS IPABUWIBHON IUPAMU/IBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOD, [UIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI KOJI-
JIMHEapHble, COHAIPABICHHBIC U IPOTUBOIIOJIOKHO HAIIPABIECHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JIeicTBYS C BEKTOpPAMHU: CIIOKEHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXeE-
HUE BEKTOpa Ha yucio. CBOMCTBA ClI0XKEHHs BEKTOpoB. CBONCTBAa YMHOXEHHUS BEKTOpa Ha uucio. Ilo-
HATHE KOMIUIAHApHBIE BEKTOPBI. [Ipu3Hak koMIiaHapHOCTH TpEX BeKTOpoB. lIpaBuiio mapamienenu-
nena. TeopeMa 0 pasyIoKEHUU BEKTOPA IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsimoyroisbHas cucre-
Ma KoopauHat B npocrpancTse. KoopauHatel BekTopa. CBsi3b MeXAy KOOpAMHATAMH BEKTOPA U KOOP-
JUHATaMM TOYEK. YTOJ MeXAy BeKTopamu. CKalspHOE ITPOU3BEAECHNUE BEKTOPOB.

11 KJIACC

Tesa BpauieHus

[TonsTHs: MIMHAPUYECKAsh MOBEPXHOCTb, KOHHUYECKAas MOBEPXHOCTh, cepuueckas MOBEpX-
HOCTh, 00pasyronue NoBepxHOCTel. Tena BpamieHus: NUIMHIAP, KOHYC, YCeUEHHBIH KOHYC, cdepa,
urap. Bzaumuoe pacnonoskenue chepsl U IIOCKOCTH, KacaTelbHas IIIOCKOCTh K cepe. M300paxenue
TEJ BpallleHUsl Ha IUI0cKoCcTH. Pa3BépTka uninuHapa u konyca. CumMerpus cepsl U mapa.

O6béM. OcHoBHBIE cBOIicTBa 00BEMOB Ten. Teopema 06 00bEME MPSAMOYTOIBLHOTO Mapaiese-
nuneaa u cienctsus u3 He€. O0bEM NpsIMON U HAKJIOHHOM NPU3MBI, IMIMHAPA, TUPAMUJIBI U KOHYCA.
O0béM 11apa U MapOBOTrO CETMEHTA.

Kom0Ounanuu ten BpallleHus U MHOTOrpaHHUKOB. [Ipu3Ma, BriMcaHHas B LMIUHAP, ONMMCAHHAS
oxono nuinHpa. [lepeceuenue cdepol u mapa c miaockocteio. Kacanue mapa u chepbl MI0CKOCTHIO.
[TonsiTe MHOTOTrpaHHMKA, OMIMCAHHOTO OKOJIO cephl, CPepbl, BIUCAHHON B MHOTOTPAHHUK WJIH TEJIO
BpAalICHUS.

[Tnomanp MOBEPXHOCTH LMJIMHAPA, KOHYyca, miomanb cepsl u e€ yvacredt. Ilonodue B mpo-
ctpancTBe. OTHOIIEHHE 00BEMOB, MIJIOIAEH MoBepXHOCTeN MOJ00HBIX Guryp. IlpeobpazoBanue no-
no0usi, romoTteTus. Penienre 3aa4 Ha TNIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTtpoeHue ceyeHUil MHOTOIpaHHHUKOB U TeJl BPALIEHUS: CEYEeHUs IMIMHApa (MapaiielbHo U
NEPIEeHIUKYIJISIPHO OCH), CEUYEHUsI KOHyca (MapajiiesibHble OCHOBAHUIO U NMPOXOJAIIUE Yepe3 BEpLIU-
HY), CEUEHHMsI 11apa, METO/Ibl TIOCTPOEHUS CEUEHUI: METO/I CIeI0B, METO/I BHYTPEHHETO MPOEKTUPOBa-
HUs, METOJ IEPEHOCA CEKYLIEN TUIOCKOCTH.

BexTops! M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu Hajl BeKTopamH. BektopHoe yMHOKeHHE BEKTOpOB. CBOi-
CTBa BEKTOPHOTro yMHOXxeHMs. [IpsmMoyronpHas cucreMa KoopAuHAT B npocTpaHcTBe. KoopamHaTsl
BekTopa. Pa3noxenue Bekropa no 0azucy. KoopauHaTHO-BEKTOPHBII METO/I PU PEILIEHUU F€OMETPH-
YECKUX 3a]1a4.

J{BM2KEHHS B IPOCTPAHCTBE

JBmwxenus: npoctpanctBa. OToOpaxkenus. J[BmwkeHnus u paBeHcTBO ¢uryp. O6mmue cBoiicTBa
JBWKECHUW. Buabl NBYKEHUI: MapaJuleiIbHbIN MEPEHOC, LEHTPAIbHAs CUMMETPHUs, 3€pKalbHas CUM-
METpHs, TOBOPOT BOKPYT npsimoid. [IpeobpazoBanus noxodus. [Ipsmas u cdepa Diinepa.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
JIEKTPOHHbIE
K-Bo XapakTepucTHKa OCHOBHBIX BU/10B uudposbie
Ne ypoka Tema ypoka P p bp
qacoB ACATECJIBHOCTH YYCHUKA 06Pa30BaTeJ'[BHLIe
pecypchl
Beenenue B crepeomerpuio (11 yacos)
HOBTOpCHI/IC Kypca 9 xnacca. Pemenne 3amad 1o 5 [lepeuncisiTh OCHOBHBIEC TIOHATHS CTEPEOMETPHH.
[UTaHUMETPUN OnuchiBaTh OCHOBHBIC TOHSATHSI CTEPEOMETPUU (TOYUKA, «SIK1acey
[psiMast, TNIOCKOCTD). )
IIpenmer crepeoMeTpuu 1 OnuceiBaTh BO3MOXHBIE CIIOCOOBI PACIIONOKEHHS TOYCK, https://www.yaklass.ru/
OCHOBHBIE TIOHATHUS CTEPEOMETPUH 1  |OpAMBIX U IOCKOCTEH B MPOCTPAHCTBE.
AKCHOMBI CTEPEOMETPHH 1 DopMyIUPOBATH AKCUOMBI CTEPEOMETPHH. «an.py_»
Pa3bsCHATH U WITIOCTPUPOBATh AKCUOMBI. httQS: /luchi.ru/
Hexoropele cieAcTBUs U3 aKCHOM 1 DopMynUpoBaTh U JOKa3bIBaTh TEOPEMBbl —CJIEACTBUSA U3
[TpocTpaHcTBEHHBIC (DUTYPBI 3  [aKcHOM.
DopMyTHPOBATh CIOCOOBI 3aJaHMs IUIOCKOCTH B IPO-
HauansHbie MMpCACTAaBJICHNUA O MHOI'OI'paHHUKAX 2

CTPaHCTBE.

ITapanjieJbHOCTD B

npocrpancrse (15 yacos)

Onucvligams BO3MOXKHBIE CIOCOOBI PACIOJIOKEHUS B MPO-
CTPAaHCTBE: [BYX IpPSMBIX, IPAMOH M IUIOCKOCTH, IBYX

IUIOCKOCTEH.
@opmynuposams ONPENEICHUS: TMapaUICIBHBIX TPAMBIX,

CKPCHIMBAIONIUXCA IIPSAMBIX, HapaUICJIbHbIX HpﬂMOI\/‘I u

[UIOCKOCTH, MapaJuIebHBIX TNIOCKOCTEH,
peoOpa3oBaHue ABWXKEHUs, (QUTYpPBI, CHMMETPUYHON OT-
HOCHUTEJIBHO TOUKH,

cmepeomempuro»

B3anMHoe pacmonokeHue AByX MpsAMBIX B Mpo-| 3
CTPaHCTBE

[TapannenbHOCTh MPSIMOM U TIIIOCKOCTH 4
[TapajuieIbHOCTB TUIOCKOCTEN 3
[IpeoOpa3oBanue ¢uryp B mnpoctpanctse. [lapai- 4
JIeJIbHOE MPOEKTUPOBAHUE.

Konumponvnasa paboma Ne 1 no meme «Beedenue 6 .

paBHBIX QUTYp, TIpeoOpa3oBaHMUA MOJOOHS.

Pasvacnamy TOHATHA: IpeoOpasoBaHue ¢uryp, mapai-
JIETbHBINA TIEPEHOC, MapajIeIbHOE MPOEKTHPOBAaHME, Ia-
paJlieNbHas IIPOEKIIMS (m306paxenue) hurypsr.
Dopmynuposams CBOICTBA MapaIEIBHOTO NPOEKTUPOBA-
HUS

«SIKnaccy»
https://www.yaklass.ru/

«Yau.py»
https://uchi.ru/

IlepneHaMKY/ISPHOCTH B MPOCTPAHCTBE (27 4YacoB)

Dopmynuposams ONpPENENCHHS: yIlla MEXIy IepeceKaro-

[TIMHACS TIPSMBIMH; YTJIa MEXKIY CKPELIMBAIONIUMHUCS MPS-
MBIMH; TIPSIMOH, IEPICHIUKYIAPHOM IUIOCKOCTH; YIja

YT01 MEeXIy IPSIMBIMU B IPOCTPAHCTBE 2
[TeprieH IUKyYISIPHOCTD MIPSIMON U TUNIOCKOCTH 3
[leprnieHauKyIsIp ¥ HAKIOHHAS 4

«SKnaccy»
https://www.yaklass.ru/



https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://www.yaklass.ru/

TeopeMa 0 TPEX NEPHEHAUKYIISIPAX

YTroa Mexay NpsiMOi U IJIOCKOCTBIO

JByrpaHHbIi yroj

J[ByrpaHHbIii yroa. YToa MEXAy IBYMs MJIOCKOCTSI-
MU

[leprieHIUKYIISIPHBIC TJTIOCKOCTH

Wl W |krW|>

[1momaas opTOroHaILHOM MPOEKIINU

4

MEXXIy HPSAMOI M INIOCKOCTBIO; YIIa MEXIY ABYMsI IIJIOC-
KOCTSIMH; EPIECHINKYIIIPHBIX TUIOCKOCTEH; TOYEK, OTHOCH-
TENBLHO TUIOCKOCTH; (DPUTYp, CHMMETPUYHBIX OTHOCHTEIBHO
[UIOCKOCTH; PACCTOSIHUSL OT TOYKU 110 (PUTYpBI; pacCTOSHUS
OT MpPSAMOI 0 MapasyieNbHOW el MIOCKOCTH; PAacCTOSHUS
MEXXIY NMapauIeIbHBIMHU TUIOCKOCTSIMH; OOIIETO MepIeH /1-
KyJspa JBYX CKpPEIIMBAIOLINXCS MPSIMbBIX

«Yuu.py»
https://uchi.ru/

Mmuororpannuku (15 yacos)

[lonsTue MHOI'OI'paHHHKA. HpI/ISMa, miomaab I10-

BEPXHOCTH MPU3MBI 3
[Tapamnenenunes 3
[Tupamuga. [IpaBunbHas nupamMuia. 4
Yceuennas nupamuaa. [lnomaas moBepxHoCTH MH- 4
paMu/IbI

Konmponsnasa paooma Ne 2 no meme «Mnozo- 1

ZPAHHUKUY

Onucvigams NOHATHUS: TE€OMETPUYECKOE TENO, CO-
CEJIHHE TI'PaHU MHOTIOIPAaHHUKA, IJIOCKUHM Yroj
MHOTOTpaHHMKa, JBYTPaHHBIA YroJl MHOIOI'DaH-
HUKa, IUJIOLIAJb IIOBEPXHOCTH MHOTOIPaHHHKA,
IIPOTUBOJIEKAILNE I'PAHU MapajuIeIeIUIe .
Dopmynruposams TEOPEMBI: O IIIOMAAN OOKOBOIL
IOBEPXHOCTU MPSAMOM NPU3MBI, O JUArOHAJIAX
napajesenunesa, o KagpaTe JUAroHalIu Ips-
MOYTOJILHOTO TMapajuleienumnena, o miomaamu 6o-
KOBOHM IOBEPXHOCTH IPABWJIBHON NHUpaMHUIbI, O
rion@aad OOKOBOM TOBEPXHOCTH TpPaBUIbHON
YCEUEHHOU ITUPAMHUIBI.

Pewams 3amaud Ha J0Ka3aTeIbCTBO, a TaKXke
BBIUNCIICHHUE: DJIEMEHTOB NPU3MBI U MHUPAMUBI,
[JIOL[aAM TOJHOW U OOKOBOH IMOBEPXHOCTU
IPU3MBI

«SKnaccy»
https://www.yaklass.ru/

«Yun.py»
https://uchi.ru/

IToBTOpenue n 0600menne (4 yaca)

HroroBoe mnoBropeHue Kypca reomerpun 10-ro
KJacca

2

Hmozoean kroumponvnas paooma (Ilpomescy-
mounas ammecmayus)



https://uchi.ru/
https://www.yaklass.ru/
https://uchi.ru/







