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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
NOHATUMHBIX OCHOB TIE€OMETPHM, IIPH JOKA3aTEIbCTBE TEOPEM M IIOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YAaCTHOCTU (PM3UUYECKUX 3a/1a4.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «I'eomerpusk» Ha yrmyOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUMXCcs IPU U3YUEHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIB30BaAHUS
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMuUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMATHYECKUX MOJENSIX, MO3BOJIIIOLUIMX ONMCHIBATH M H3ydyaThb
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHHS pACliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIEeHMs], YMEHUS UX IPUMEHATh, POBOJIUTD JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlady U 3aJa4 C MNPAKTHYECKUM COJEPKaHHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



00O0CHOBaHUHU MaTEeMATUUYECKUX YTBEPXKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PACCYyKICHU;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (yHKIIMOHATBFHOM TPaMOTHOCTH, PEICBAHTHON T'€OMETpPUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCIEIOBAHUS TMOCTPOCHHBIX MOJEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOTro Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
IIPOCTPAHCTBEY, «/{BIKEHHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEpPKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
(GopMUpOBaHHE JIOTUYECKUX YMEHUH pachnpefensercsi He TOJBKO 10
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIIPOCAM O0YYAIOIIHECS
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX MpOTpaMM, OOECHeunuTh YIiIyOJIEHHOE
U3y4EHHE T€OMETPUHU KaK COCTaBIISIOIIEeH yueOHOoro rpenMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbEIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 102 waca: B 11 xmacce — 102 gaca (3 yaca B HEJICIIO).



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Tena Bpamenust

[loHsiTHSA: IWIMHIPUYECKAs TMOBEPXHOCTb, KOHUYECKass IOBEPXHOCTD,
chepuueckass MOBEPXHOCTh, oOpasyromue mnoBepxHocTel. Tema BpaleHus:
UUJIMHP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxeHue cepbl
U MJIOCKOCTH, KacaTelbHasl MIOCKOCTh K cepe. M3o0paxeHue Tea BpallleHHUs] Ha
miockoctr. Pa3sépTka nunmHapa u konyca. CummMeTpust chepsl u mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPsIMOYTOJILHOTO Tapajuienenurnena u cieactBus u3 He€. OObEM mpsMoil U
HAKJIOHHOW MPU3MBbl, HWIMH]IpA, MUpaMHUIbl U KoHyca. O0BEM I1apa M 1apoBOTo
CErMeHTa.

KoMmOunanuu Ten BpalieHUs W MHOTOTpaHHMKOB. [lpu3ma, BhucaHHas B
HUWIMHAP, OINHCAaHHAas OKojo muiuHapa. Ilepeceyenne cdeppl U 1mapa c
mwiockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTOTpaHHHKA,
OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpallCHUS.

[1nomans MOBEPXHOCTH LWJIMHAPA, KOHYyCa, IUIOaab chepsl U €€ yacTel.
[Togobue B mpoctpancTBe. OTHOlIEHHE OOBEMOB, IUIOMIAJACH MOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogobusi, roMmoTeTusi. PeieHue 3amauy Ha
MJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJI BpaIllCHUS: CEUCHUS LIIMHIPA
(mapamienbHO W TEPHEHAMKYJISIPHO OCH), CEYCHHS KOHyca (MapajuielbHbIe
OCHOBAHHUIO U MPOXOSIIUE YEPE3 BEPIIHUHY), CEUCHUS 1Iapa, METOAbI TOCTPOCHHUS
CEUEHUM: METOJ] CIE0B, METOJI BHYTPEHHErO MPOEKTUPOBAHUS, METOJ MepeHoca
CEKYIIIEH TITIOCKOCTH.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Oniepaliniv HaJl BEKTOpaMu. BeKTOpHOE YMHOKEHHE
BEKTOpoB. (CBOHCTBa BEKTOPHOIO yMHOXKeHUA. [IpsMoyroibHas cucTeMa
KoopAuHAT B mpocTtpaHcTBe. KoopauHaTel BekTopa. PasioxeHue BekTopa Mo
6azucy. KoopamHaTHO-BEKTOPHBINA METOI IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBUKeHHSsI B IPOCTPAHCTBE

JIBwxenus mpoctpancTBa. OtoOpakenus. JIBMKeHUS W PaBEHCTBO (UTYP.
OOmme cBoiicTBa JBMKCHUH. Buabl JBMKCHUH: TapauIelbHBIA IEPEHOC,
[EHTpaJbHasl CUMMETpPHs, 3€pKajbHas CHUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxnaHcKoe BOCIIMTAHUE:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IpaXJIaHCKOTO  oOmiecTtBa  (BBIOOpBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HACTOAILIEMY POCCUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapoaa, cpOopMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHUYeCKUe 3HaHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha MPUMEHEHHE MAaTEMAaTHYEeCKUX 3HAHWUU IS peleHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKU U 00I1I€CTBEHHOM MPAKTUKH, TOHUMAHUE MATEMAaTUYECKOU
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJbTYpPOU KaK CpEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHUM, OTHOIICHUH MEXIy TMOHATHUSAMH, (DOPMYIUPOBATH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI /7151 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JieJIaTh BBIBOABI C HCMOJb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCJIEN0BATEIbCKUII WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 33/1a4u;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO Pa3IUYHbIX BUAOB U (PopM
IIPE/ICTABIICHHUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WJUTIOCTPUPOBATh TpapruecK;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEeIIMU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHMS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHS IO XOJIy pPEUIeHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.



PeryasiTuBHbIe YHHBepCAJbHbIE Y4eOHbIE TelcTBUS

Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPILIAEMbIX JIEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YyJbTATOB, BIAJIETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHUs
MaTeMaTUYEeCKOM 3aJ1auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPH PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHIATH MPUUUHBI
JOCTIDKCHUSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh M MCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYaTbHON
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIBI pa0OT, I0rOBAPUBATHCS, 0OCYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBHS C IPYTHMH YICHAMH KOMaH/bl, OIICHMBATh KA4E€CTBO CBOETO BKJIaa
B 00muUHA TPOAYKT TIO KpUTEPHUSAIM, CGHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIBTATBI

K xoniy 11 kiacca o0yyaromuics HayquTCst:

e CBOOOJHO OMNEPUPOBATh MOHITHUSIMH, CBSA3AHHBIMH C LUJIMHAPUYECKOMH,
KOHMYECKOW U ChepudyecKol TMOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

e OIEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMH C TEJIaMU BpAIICHUS: LIWJIUHIPOM,
KOHYyCOM, c(hepoit u mapowm;

e pacmo3HaBaTh Teia BpaumleHus (UMIUHAP, KOHYC, cdepa W 1aAp) U
OOBSACHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIlICHUS;

e KJacCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPHI U MIOCKOCTH;



BBIUHCIISITh BEJIWYMHBI 3JIEMEHTOB MHOTOIPAaHHHMKOB M TEJI BPALICHHS,
O00BEMBI W TUIONIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJI BPAICHHUSI,
TEOMETPUUYECKHUX TEN ¢ TPUMEHEHUEM (HOpPMYIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3AHHBIMA C KOMOWHALIMSIMHU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B cepy U
OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAILICHUS,

BBIYHCIIATh COOTHOIICHHSI MEXIY IJIOMIAIIMHU TTOBEPXHOCTEN U 00bEMaMU
IMOJJOOHBIX TEN;

U300pakaTh u3ydyaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEeKU U3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUS TEJl BPAICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTEkKaxX U PUCYHKAX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OINEPAIIMU HAJl BEKTOPAMU;

3a71aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPAMHAT;
pelIaT reOMETPUYECKUE 3a1a4U Ha BBIYUCIICHUE YIJIOB MEXKAY NPSIMBIMU U
IJTIOCKOCTSIMM, BBIYMCIICHUE PACCTOSIHAN OT TOYKH JI0 TIOCKOCTH, B LIEJIOM,
Ha PUMEHEHUE BEKTOPHO-KOOPJAMHATHOTO METO/1a IPU PEIICHNUH;
CBOOOJTHO ONEPUPOBATH TMOHITHSMHU, CBSI3AHHBIMU C JIBDKCGHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUH;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapaJJICTIbHOM  TIEPEHOCE, UECHTPAIBHON CHUMMETPUH, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB U TEJl BPALICHHUS: CEUEHUs LWIMHAPA
(mapamienbHO U MEePIICHIUKYIISIPHO OCH), CEYSHHS KOHyca (TapaijieibHbIe
OCHOBAHHUIO ¥ TIPOXOJSAIINE YePe3 BEPIINHY), CEUCHUS 11apa;
MCMOJIb30BaTh METOJIbl TOCTPOEHHSI CEYEHUM: METOJ CJIEH0B, METO]
BHYTPEHHETO MMPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHSATh TeoMeTpuueckre (akThl Ui PEHICHHUS CTEPEOMETPUUYCCKUX
3a7a4, MPEANOJIAralolluX HECKOJbKO IIIaroB pEIICHUs, €CIU YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelarb 3ajJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HAXOXJCHUE T€OMETPUUECKUX BEITUYNH;

IIPUMEHATH MPOrPAMMHBIE CPEICTBA U AJEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;



e IPUMEHATH NOJYyUYECHHbIE 3HAHUS HA IPAKTHKE: CPABHUBATh, AaHATM3UPOBATh
U OLICHUBATh pPEAIbHBIE CUTYallMW, MPUMEHATh H3YyYEHHBIE MOHATHS,
TEOPEMBI, CBOMCTBA B IMPOLECCE IOUCKA PEHIEHUS MaTeMaTH4YEeCKU
chOpMyIUPOBAHHON MPOOJIEMbI, MOJECIUPOBATh pealbHbIE CUTYyallMd Ha
S3BIKE TEOMETPHUH, UCCIEA0BATh MOCTPOECHHBIE MOJICNIU C UCTIOJIb30BAHUEM
TeOMETPUUECKUX TIOHATUA W TEopeM, ammapara airedpbl, pemaThb
NPaKTUYECKUE 3aJ1ayd, CBS3aHHBIE C HAaXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJINYMH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

TemaTuueckoe miuaHupoBaHue Mo reomerpun ais 11 knacca cocTaBieHO C
yueToM paboueil mporpaMMbl BocuTaHus. BocnuTarenbHplil NOTEHIMAN JaHHOTO
yuyeOHOro nmpeaMera OOeCledYMBAeT pealM3alMio  CIEAYIOIUX  LEeJEeBbIX

npUOpUTETOB BocnuTaHus oOydaromuxcsa COO:

o TMOOYXJeHHE O0ydaronmxcsi coOMoaaTh Ha YpOKe OOLIECIPUHATHIE HOPMBI
MOBEJCHUS, TMpaBuja OOMIEHUS CO CcTapmuMu  (TI€AaroruuecKuMu
paboTHUKaMHU) W CBEpCTHUKAMU (0Oy4aromMMUCS), MPUHIMIBL Y4eOHOM
JVCLHUIUIMHBI U CAMOOPTraHU3aluu;

e TMPUBJICYCHUE BHUMAHUS OOYYAIOIIUXCS K ICHHOCTHOMY aCIEeKTy U3y4aeMbIX
Ha ypoKax MPeIMETOB, SIBJICHUH, COOBITUI Yepe3: oOpalieHue BHUMaHUs Ha
HPABCTBEHHBIE aCMEKThI HAYUYHBIX OTKPBITHHI, KOTOPBIE U3YUYAIOTCS B JAHHBIN
MOMEHT Ha YPOKE; Ha MPEICTABUTEJIEN YUEHBIX, CBI3aHHBIX C U3y4a€MbIMU B
JTAaHHBII MOMEHT TEMaMH, Ha TOT BKJIAJl, KOTOPbIM OHU BHECJIU B Pa3BUTHE
HAIlIEW CTpaHbl U MUPA, HA JOCTOMHBIE MOIPAKAHUS IPUMEPHI UX KU3HU, Ha
MOTHBBI UX TTOCTYIIKOB;

e HCIOJIb30BAHHE BOCIHUTATEIBHBIX BO3MOXKHOCTEH COJACpKAHUS Y4EOHOTO
npeamera st popMupoBaHus y 00ydaromuxcss pOCCUMCKUX TPaaUIIMOHHBIX
JIyXOBHO-HPABCTBEHHBIX U COLUOKYJIbTYPHBIX LIECHHOCTEW;

e BKJIIOYCHHE B YPOK HTPOBBIX MPOILEAYpP, KOTOPHIE MOMOTAIOT MOAEPKATh
MOTHBAIIMIO OOYy4YalOMUXCAd K TOJIYYEHUIO 3HAHUHW, HAIAKUBAHUIO
MO3UTHUBHBIX ~ MEXJIMYHOCTHBIX  OTHOIICHWH B  KJacce, IOMOTAIOT
YCTaHOBJICHUIO JOOpOKenaTeIbHOM aTMoCcdhephbl BO BpeMsl YPOKa;

o IPUMEHEHHUE HA YPOKE HHTEPAKTUBHBIX (OpM pabOTHI, CTUMYIUPYIOIIUX
MO03HABATEJIbHYIO0 MOTHUBALIMIO 00YYarOIIUXCS;



MpPUMEHEHUE TPYNIOBOM paboThl WM pabOThl B mMapax, KOTOPHIC
CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaHIHOW paOOThI U B3aUMOICHCTBHUIO
C IPYTUMH 00YYaIOIUMUCS,

BI)I60p N HCIIOJIB30BAHHUC Ha YPOKax MCTOJ0B, MCTOIUK, TCXHOHOFI/Iﬁ,
OKa3bIBAIOIIMX BOCIIUTATCIBbHOC BOBHeﬁCTBHe Ha JIMYHOCTB B COOTBCTCTBHHU C
BOCIIMTATCIbBHBIM HUACAJIOM,

HWHUIINHUPOBAHUC u MOoAACPIKKa HCCHCI{OB&TCHBCKOﬁ ACATCIBbHOCTHU
IMKOJIbHUKOB B Q)opMe BKIIFOYCHHUA B YPOK PA3JIIMYIHBIX HCCIICOAOBATCIIBCKUX
BaﬂaHI/Iﬁ n 3aJa4, 4TO JOacT BO3MOZKHOCTBb O6y‘{aIOHII/IMCH HpI/IO6p€CTI/I
HaBBIKH CaMOCTOATCIILHOT'O peUICHUA TGOpGTH‘IGCKOﬁ HpO6JI€MI>I,
ICHCPpUPOBAHUA H O(I)OpMJ'IeHI/I}I COOCTBEHHBIX TUIIOTC3, YBAKUTCIIBHOTO
OTHOHICHUWA K 9Y7KUM UIOCAM, HY6HI/I‘{HOI‘O BBICTYIIIICHUA, APTYMCHTUPOBAHHA
1 OTCTaMBaHUS CBOCH TOUKH 3PpCHUAA,

YCTaHOBJICHUE YBa)KUTEIIbHBIX, JIOBEPUTEIBHBIX, He(OpMaTHHBIX
OTHOILICHUM MEXJy YUYUTEJIeM | YYEeHHKaMH, CO3JaHhE€ Ha YpOKax
HMOIIMOHAIEHO-KOM(MOPTHON CPEIbI;

opraHu3anusa IHG(i)CTBa MOTHUBHUPOBAHHBIX U OPYAHPOBAHHBIX YHAIIUXCS HA
HNX HCYCIICBAIOIINMHU OAHOKJIIACCHUKAMHU, JAIOIICTO IKOJbHUKAM COLIMAJIBHO
3HAYUMBIN ONBIT COTPYAHHNYCCTBA U B3aMHOM IIOMOIIH.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne ni/m P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
1 AHanmuTHYECKass TEOMETPHS 15 1
5 [ToBTOpeHME, O606III€HIEC " 15 1
CUCTeMaTH3alusl 3HAaHUH
3 OOBEM MHOTOTpaHHUKA 17
4 Tena BpamieHus 24
5 [Tnomany moBepxXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpEHuUeE, 0606HI€HI:I€ u 17 5
CUCTeMaTH3alus 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

A.B. IToropenos. YueOHUK /151 00pa30BaTEIbHBIX YUPEKICHUA.— M.:
[Ipocemienue, 2021r.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

A.B.IToropenos. ['eomerpusi: pabouas Terpans s 11 ki — M.: [IpocBelienue.
2021.

®.D. JIsicenko Maremartuka: Anredpa. [Inanumerpus. CtepeomeTpusi:
rmocobue ja noarotoBku Kk EI'D. — Jlernon, 2021r

3uB b.I'. 'eomeTpus: unakrnueckne marepuainsl aist 11 kiacca. 2019.

C.M. CaaksH, B.®. byry3os. U3yuenue reometpuu B 10-11 knmaccax:
MeToaudeckue pekomenaanuu. 2020.

[Ipe3enTannu no reomerpum, 11 kiacc.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
UHTEPHET

- http://school-collection.edu.ru — xoekiust 00pa3oBaTENBHBIX PECYPCOB;

- http://mathem.h1l.ru — matemaruka on-line;

- www.math-on-line.com-3anumMareabpHast MaTEMATHKA,

- http://lwww.exponenta.ru - o6pa3oBateabHbI MAaTEMaTHUSCKUN CaNT;
Enunas xomnexkuus LIOP:

- http://school,

- collection.edu.ru.

- Pemy EI'D

- Yuy.py.



