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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITIOCTPOCHHUH LIENOYKHU JIOTUYECKUX YTBEPKICHHUU IPU PEIICHUH I€OMETPUUECKHUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpOBHE — pa3BUTHE WHIUBHUIYAIbHBIX CHOCOOHOCTEM OOydYarouumxcs Mpu
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOUMBIX JIJISl YCIEITHOTO MPo¢heCcCHOHAIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne MPEACTABICHUS O T€OMETPUM KaK 4acTH MUPOBOW KyJBTYpHI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPYKAIOIIETO MUpPa, 3HAHUE MOHATHITHOTO anmnapara 1o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJIapTHbIE CIIOCOOBI PEeIICHNUs 3a/1aY;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX TEOpHUil, (pOopMHUpOBaAaHUE MOHMMAHUS POJM AKCMOMATUKH IpPU
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHNsl CTEPEOMETPUUECKUX 3a1a4 1 3a1a4 C IPAKTUYECKUM COAEPKaAaHUEM,
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dbopMHUpOBaHUE TIPEACTABICHHWS O HEOOXOIWMOCTH  JIOKa3aTelIbCTB  TIPHU
000CHOBaHMHM MAaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIOCOOHOCTEH 00yYarOIIMXCs, TTO3HABATEILHOW aKTUBHOCTH, MCCIICIOBATEIIBCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNIbHBIX JKM3HCHHBIX CUTYalUSIX W MPU U3YYCHUHU JPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMKM JTUHUSAMH Y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HW  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmmaccax, OTHOCHUTCSA KO BCEM COEpPKaTeIbHBIM JUHUSIM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTesIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaepkanue oopa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAILHBIM BOIIPOCAM OO0yYaroONIaecs
oOpamaiuch HEOJHOKPATHO. JTO TMO3BOJSET OPraHU30BaTh  OBJAJCHHE
Tr€OMETPUUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTABICHUN 00YYaIONIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnuanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX  00pa3oBaTEBHBIX MpOrpamMM, OOecneunuTh yrayOn€HHOoe
M3y4YeHHE TEOMETPHH KaK COCTaBJISIoNIEH yaeOHoro npenmeTa «MaTteMaTukay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0muM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA

10 KVIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPUM U CIIEACTBUSA U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUeEcs,
MapaJuleNIbHbIE W CKpeluBaromuecs npsmele. [Ipu3Haku CKpemMBaAIOIINXCA
npsambIx. [lapanneabHOCTh NPSAMBIX U IJIOCKOCTEN B IMIPOCTPAHCTBE: MAPAIUICIIbHbBIC
MPSAMBIE B IIPOCTPAHCTBE, MAPaUIEIBbHOCTh TPEX MPAMBIX, MAPATIIETbHOCTD IIPAMOU
u 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcHOBHbBIE CBOWICTBa MapajuIeIbHOIO NpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajmiesbHON MPOCKIMH. YTJIBI C COHANPABIECHHBIMUA CTOPOHAMHM, YTOJ
MEXIY MPSIMBIMU B MPOCTpaHCTBE. [[apannenbHOCTh IUIOCKOCTEN: MapasulebHbIE
IIJIOCKOCTH, CBOWCTBA IapaijIeIbHBIX IIJIOCKOCTEH. [Ipocrenmme
OPOCTPAHCTBEHHbIE (QUTypbl Ha IJIOCKOCTH: TETpadlp, Mapajuielenunes,
MIOCTPOCHUE CEYCHUM.

[leprieHAUKYIISIPHOCTD NMPAMOMN U IIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NPSMbIE MapajuUIeJIbHbIE W NEPHNECHAMKYISAPHbIE K IUIOCKOCTH,
[IPU3HAK TMEPHEHAUKYJSIPHOCTA NPSMOW M IUIOCKOCTH, TeopeMa O HpsIMOu

NEPIEHIUKYISPHON IJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[lepnieHaUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypbl Ha  IUIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXAY NPSMOW M IUIOCKOCTBIO, JABYI'PAHHBIN
yTOJI, TUHEHHBIN YroJ JBYTPAHHOTO yrila. TpEXrpaHHbIi U MHOTOTPAHHBIC YTJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: N-yrosbHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsl M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajuleNIENUIIEl W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
[IpoctpancTBennas Tteopema Iludaropa. Ilupammma: n-yronpHas mnHpaMuna,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U
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[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBineHue o NpPaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3p,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MMOBEPXHOCTH M MOBEPXHOCTH NPABWIBHOW NHUpaMUIb,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOXXEHHE BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O paslIoKEHUH BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KJIACC

TeJsia BpameHus

[loHsTHS: MOWIMHIpPUYECKAs TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepudeckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa u koHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U
HAKJIOHHOW TPU3MBI, IIIHHpA, TUPaMUIbl U KoHyca. O0BEM mapa W mapoBOTro
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOTrpaHHWKOB. [Ipu3ma, BhucaHHas B
MWINHAP, OMHCAaHHAs OKojJo unuiauHApa. Ilepecedyenme cdepbl u mapa c
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mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrorpaHHuMKa,
OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMIaAb chepbl U e€ yJacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IHHAPA
(mapayienbHO M NEPIEHIUKYJISIPHO OCH), CEYeHHs KOHyca (mapajuieibHble
OCHOBAHUIO U MIPOXOASAIIUE Uepe3 BEPIINHY), CEUCHUS I1apa, METOAbl TOCTPOCHUS
CEUYECHMI: METOJ CJIeI0B, METOJI BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJ] MepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu  Haja  BeKTopamu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHaT B nmpoctpancTBe. KoopaunaTsl BekTopa. PaznoskeHue BekTopa
no ©Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOA MPU PEHICHUH TeOMETPUYECKUX
3a/1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapauielbHBIA IEepeHocC,
LIEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIJYBJIEHHBIA YPOBEHb) HA VYPOBHE
CPEJHET'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHcKkoe BoCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MpEACTaBICHHE O
MaTeMaTUYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUM,
MpoLeAyp TPaKIaHCKOTO oOIiecTBa (BBIOOPHI, OMNPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUU C UX
GYHKIUSAMH U Ha3HAYCHHUEM;

2) naTpuMOTHYEeCKOe BOCIIUTAHUE:

c(hopMHUPOBAHHOCTH POCCHUNCKON TPaKIAHCKOM HIACHTUYHOCTH, YBaXKCHHUS K
MPOLUIOMY M HACTOALIEMY POCCUUMCKOW MAaT€MaTUKH, HEHHOCTHOE OTHOLIECHHE K
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JOCTUKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUYECKOU LIKOJIBI,
UCIIOJb30BaHUE ATUX JOCTH)KEHUM B JPYrMX HayKax, TEXHOJOTHSX, cdepax
AKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapojaa, CHOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, 3TUYECKOrO IMOBEACHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTW)KCHUHM HAYKH U JIESITEIbHOCTHIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHHE K MHUpPY, BKIIOYAsd AICTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]1ay, PEIICHUH, PacCCyKICHHM, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BocnUTaHHE:

chOpMUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTEeMaTUYeCKUE 3HAHHUS B
HMHTEpECcax 3JI0POBOro 1 0e30MmacHOro 0dpasa KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0POBbIO (3I0POBOE THUTaHUE, COAIAHCUPOBAHHBIM PEXKHUM 3aHATUNA H
OTIIbIXa, PeryisipHas (pu3nYecKas aKTUBHOCTh), (PM3UYECKOE COBEPIICHCTBOBAHUE
P 3aHATUSAX CIIOPTUBHO-03/]0POBUTEIIBLHOMN JEATEIHLHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYIdy, OCO3HaHHE LIEHHOCTH TPYIOJIOOUs, HWHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHANBHON  JESITENIBHOCTH, CBSI3AHHBIM €
MaTEMaTUKON U €€ NUPHIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeid mnpodeccun U pealv30BbIBATH COOCTBEHHBbIC IKU3HEHHBIE IUJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHIO U
caM000pa30BaHUI0 HAa MPOTHKEHWHW BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEILICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUYECKON HAIIPaBIECHHOCTH;

7) 3Ko0JI0THYeCKOe BOCTIMTAHUE:

c(hOpPMHUPOBAHHOCTh  JKOJOTUYECKOW KyJIbTYpbl, TOHWMAHUE BIUSHUS
COLMAIIBHO-3KOHOMHMYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLMAIBHOM
Cpellbl, 0CO3HaHME TJI00AIBHOTO XapaKkTepa dKOJIOTHIECKUX TTPOOIeM, OpUEHTAIUS
HAa TIPUMECHEHHE MAaTeMAaTUYeCKUX 3HAHWUW Ui peHieHus 3agad B 00yacTu
OKpYXarUIed Cpeapl, IUIAHUPOBAHHUE IIOCTYIIKOB M OLEHKM HMX BO3MOYKHBIX
MOCJICACTBUH JIJTISI OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKW U  OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHHE
MaTeMaTUYeCKON HayKd Kak cQepbl YeIOBEUECKOW eATeTbHOCTH, JTaloOB €&
pa3sBUTUS M 3HAYMMOCTH [JIi PAa3BUTUA UMBWIM3ALWU, OBJIAJACHUE S3bIKOM
MAaTEMAaTHKA M MaTEMATUYECKOM KyJIbTYpPOM Kak CPEACTBOM IIO3HAHUS MUDA,
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IFOTOBHOCTb OCYIICCTBJIATL IHPOCKTHYIO MW HCCICHOBATCILCKYIO JCATCIBHOCTD
HHIWBUAYAJIbHO U B IT'PYIIIIC.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornueckue aemcTBus:

BBISIBJISITh M XapaKTepHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMaTUUYECKUX
OOBEKTOB, TMOHSATUM, OTHOIICHUH MEXAy TMOHATHUAMU, (HOPMYIUPOBATH
ompeieNieHUs] TIOHSITHH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK Kiaccudukaimm,
OCHOBaHUS 711 0000IIEHUS M CPABHEHUSI, KPUTEPUH MPOBOIMMOT0 aHAJIN3a;

BOCIIPUHUMATh,  (opMyaupoBaTh U  IPeoOpa3oBBIBATh  CYXKJCHHUS:
yTBEPAUTEIbHBIC U OTPULIATEIIbHBIC, CIMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISABJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (paKkTax, JaHHBIX, HAOJTIOJCHUSIX W YTBEPXKICHUSAX, MpeJjaraTh KPUTCPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

JeNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKJIOUEHUHN, YMO3aKIIOUEHUN 110 aHAJIOTHUH;

MPOBOAUTH CAMOCTOSITEILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHU I
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC CY)KJICHHUS U BBIBO/IBI;

BBIOMpATh CMOCOO pelieHus ydeOHOH 3amadu  (CpaBHHMBATh HECKOJIBKO
BapUAHTOB  pEIICHMs, BbIOMpAaTh Hauboyiee  TMOAXOMAIIMH € y4ETOM
CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabCcKue 1eHCTBUSA:

UCITOJIB30BaTh BOIPOCHI KaK HCCIEA0BATEIbCKUN HHCTPYMEHT TIO3HAHUS,
dbopmynupoBaTh  BOMPOCH,  (UKCUPYIOIIME  IMPOTHUBOpPEYHE,  MpoOiIemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATh THUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UINI0, MHEHUE;

IPOBOAUTH CAMOCTOSTEIFHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBaHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro oObeKTa, sIBIECHUS, MpoIlecca,
BEISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOSATEIHLHO (POPMYIHPOBATH OOOOIICHHS W BBIBOJBI IO pPe3yJibTaTaM
MPOBEAEHHOTO  HAOIIOJCHUS, HCCIECIOBAHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJYYEHHBIX PE3YJbTaTOB, BHIBOJIOB U 0000IIICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BBIIBUTATH
MIPEATOIO0KEHHUS O €TO PAa3BUTHUU B HOBBIX YCIIOBHSIX.



Pabora ¢ ungopmanmeii:

BBISIBJIATH A€(PUUUTH MH(DOpPMALUKU, TAHHBIX, HEOOXOJAUMBIX JJIsi OTBETa HA
BOIIPOC U JJIsS pEUICHUS 3a]1auu;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MHGOPMALMIO PA3IUYHBIX BHJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYpPHpPOBaTh MH(POpPMALMIO, MPEICTaBIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaAEKHOCTD uH(popMauu o CaMOCTOSATEIIBLHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUSI B COOTBETCTBUH C YCIOBUSAMH U
HEeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHMs IO XOJy PEIICHUs 3ajauyw,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXXJIeHMsI 3a]laBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, pelIaeMol 3aJaud, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha ITOMCK
pEeIIeHns, COIMOCTaBIISITh CBOM CYXACHUS C CYXIECHUSIMHU IPYTUX YYaCTHHKOB
nauasora, oOHapy)XHBaTh Pa3IMYMEe W CXOJCTBO IMO3UIMNA, B KOPPEKTHOU dopme
dbopMyITUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHHUSI;

IPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJ1auu, SKCIIEPUMEHTA, UCCIEAOBaHUSA,
IIPOCKTa, CaMOCTOSITEIIbHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a1ad
IIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YyHUBepCcAJbHbIE YUeOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJIATH ILJIaH, AITOPUTM PEIICHUS 3aJ1aud, BEIOMPATh CIIOCOO PEIICHUS C
YIETOM MMEIOMIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4éTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATCIIbHOW  peduiekcMM Kak  OCO3HaHUS
COBEPIIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAACTh
Croco0aMu CaMOIIPOBEPKU, CAMOKOHTPOJIA Mpollecca MU pe3ysibTaTa pelIeHUs
MaTeMaTHYECKOM 3a7a4u;



MPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEUICHUH 3a]auyH,
BHOCUTBH KOPPEKTHBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJbTaTa LUEIH U YCIOBUIM, OOBACHATh IPUUHHBI
JOCTUXKEHUSI WM HEJIOCTHXKEHUS PE3yJbTaTOB JEATEIbHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIAHON U MHAMBHUAYATbHOU
paboThl MpW pelleHHH YYeOHbIX 3aJad, NOPUHUMATh IeJib COBMECTHOM
JESATENbHOCTH, TUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, J0roBapuBaThcs, OOCYKIAaTb NpOLECC U pe3yiabTaT padoThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (PopMax paboTsl (00CYXJeHUs, OOMEH MHEHUI,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOU JECUCTBUS C APYTMMHU YJI€HAaMU KOMAaHJbI, OIEHUBATH
KayecTBO CBOETO BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIHPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy 10 kinacca oOyJaromuiicst HAy9UTCS:

¢ CBOOOJIHO OIEPUPOBATH OCHOBHBIMHM TMOHSATHUSMH CTEPEOMETPUU TPH
pElIeHNH 3a7a4 U MPOBEICHUH MAaTEeMAaTUYECKUX PACCYKACHUH;

o IPUMEHSATH AKCMOMBI CTEPEOMETPUU M CIEICTBUS M3 HUX NpPU PEIICHUU
reOMETPUYECKUX 3a/1a4;

e KJIACCU(PUITMPOBATh B3aMMHOE PACIONIOKEHHUE TMPSAMBIX B TMPOCTPAHCTBE,
TUIOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

¢ CBOOOJIHO  ONEPUPOBATH TOHSTHSMHU, CBSI3aHHBIMH C  yrjaMud B
MIPOCTPAHCTBE: MEXKY MPSIMBIMU B MPOCTPAHCTBE, MEXKIY MPAMON U MIIOCKOCTHIO;

 CBOOOJIHO OTIEpUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;

¢ CBOOOJIHO pacrmo3HaBaTh OCHOBHBIC BHJBl MHOTOIPAHHHUKOB (TpU3Ma,
UpamMuIa, MPSMOYTOJIBHBIN Tapaijiesienunes, Ky0);

e KJIaCCH(DUITMPOBATh ~ MHOTOTPAHHWKH,  BBIOWpas  OCHOBaHUS  JUIS
KJIaccuuKkaiuu;

¢ CBOOOJIHO  OMEPHUPOBATH  TMOHATHUSMH, CBS3aHHBIMH C  CEYCHHEM
MHOTOTPAHHUKOB TJIOCKOCTHIO;

e BBIMOJIHATH MapaJlJIeIbHOE, HEHTPATbHOE U OPTOrOHAIBHOE MPOEKTUPOBAHUE
(Guryp Ha MIOCKOCTb, BHIIOJIHATH U300pakeHUs1 PUTYp HA TIOCKOCTH;
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¢ CTPOUTH CEUEHHUS MHOTOTPAaHHUKOB DPAa3IMYHBIMA METOJAMH, BBITOIHATH
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBepxy, cOOKY, CHU3Y;

e BBIYUCJIATH IUIOUIAJAN TOBEPXHOCTEH MHOTOIPAHHUKOB (IIpU3Ma, MUPaMHUIa),
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYT;

¢ CBOOOJIHO OINEPUPOBATH MOHATHUSAMU: CUMMETPHUSL B MPOCTPAHCTBE, LEHTD,
0Cb U IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (UTYPHI;

¢ CBOOOJIHO OMNEpUPOBATh MOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

e BEITIOJHSATH ICHCTBUS HAJl BEKTOPaMH;

epelIaTh 3aJa4d HA JIOKAa3aTeJIbCTBO MAaTEeMaTHYECKUX OTHOIICHUM W
HaXOXXJIEHUE TEOMETPUYECKUX BEIWYUH, MPHUMEHSAS W3BECTHBIE METOMABI IIPH
pELICHUH MaTeMaTHYeCKHUX 3a/1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CIIOXKHOCTH;

e IPUMEHSATH NPOCTEHIINE MPOTrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEUICHUU CTEPEOMETPUUECKUX 3a/1aY;

e U3BJICKATh, MPEOOPa30BbIBATH W HWHTEPHPETUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax U
PHUCYHKaX;

e [IDUMEHATH  [OJYYCHHBbIE 3HAHUS HA  TPAKTUKE: CpPaBHUBATh W
aHAIM3UPOBATH PEAJIbHBIE CUTYAllUU, IPUMEHITh U3yYEHHBIE MTOHSATHUS B MpOIlecce
MOMCKA PElICHUs MaTEMaTHUYECKU CHOPMYITUPOBAHHON TIPOOIEMBI, MOJIETUPOBATh
peabHbIe CUTYalluu Ha SI3bIKE T€OMETPHUH, UCCIEA0BATh TOCTPOCHHBIE MOJIETHU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TIOHATUM U TEOpEM, anmnapara anreopsbl, peraTh
IPAKTUYECKUE 33/1a4H, CBI3AHHBIC C HAXOXKICHUEM T€OMETPHUUECKIX BEJINYUH;

e IMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU Kak
COCTaBHOM YacTH (PyHIaMEHTA Pa3BUTHS TEXHOJOTHM.

K xonity 11 kiacca oOyJaromuiicst HAy9UTCS:

¢ CBOOOZHO OIEpUPOBATh MOHITUSIMH, CBA3aHHBIMH C IIWJIMHIPUYECKOM,
KOHUYECKOH U chepruecKoil MOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI MTOTYICHHUS;

e ONIEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C TEJIaMHU BPAIICHHS: IWIMHIPOM,
KOHYyCcOM, c(hepoit u mapowm;

e pacmo3HaBaTh TeJa BpamieHus (IWIMHIP, KOHYC, cdepa U map) U 0ObACHSITH
CHOCOOBI MOTYYESHHsI TEJ BpalleHHUS;

e KJIACCU(UIIMPOBATH B3aUMHOE PACIOJI0KEHUE CPEPDI U MIOCKOCTH;

 BBIYUCIIATh BEIWYMHBI HJIEMEHTOB MHOTOTPAHHMKOB W TeJI BpAIlICHHS,
00BEMBI M TMJIOMIAAM TOBEPXHOCTEM MHOTOTPAaHHHKOB W Tell BpaICHUS,
reOMETPUYECKUX TeJ C MPUMEHEHHEM (HOpMyIT;
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e CBOOOJTHO OINEpPUPOBATH MOHSATUSIMHU, CBS3AHHBIMU C KOMOWHALMSIMU TeEI
BpalleHUs] 1 MHOTOTPAaHHUKOB: MHOTOT'PaHHUK, BIUCAHHBINA B chepy U ONMHUCAHHBIN
okoJ10 cepsl, chepa, BnucaHHAss B MHOTOTPaHHUK WA TEJIO BpaIlleHNUS,

* BBIUUCIISATh COOTHOIICHUSI MEXK]Y IUIOMIAIMHU MOBEPXHOCTEH U 0OBEMaMHU
MMOJOOHBIX TEI;

e M300pakaTh U3yuyaeMble (UTYpHI, BBINOIHATH (BBIHOCHBIE) TUIOCKHE
YepTeX U W3 PUCYHKOB IMPOCTBIX OOBEMHBIX (UTYp: BUJA CBEpXY, COOKY, CHU3Y,
CTPOUTH CEUECHHUSI TEJl BpaICHHUS;

e U3BJIEKaTh, HWHTEPIPETUPOBATL U NPeoOpa3oBbIBaTh HHGOPMALMIO O
MPOCTPAHCTBEHHBIX FeOMETPUYECKUX (UTypax, MPEJACTABICHHYI0 Ha 4YepTexkax u
pHUCYHKaX;

 CBOOOJIHO ONEpUPOBATh MOHATUEM BEKTOP B MPOCTPAHCTBE;

e BBITIOJIHSATH OTEpallK HaJl BEKTOPaMU;

*33/1aBaTh MJIOCKOCTh YPABHEHHEM B JICKAPTOBOM CUCTEME KOOPUHAT;

e pelIaTh TEOMETPUUCCKHE 3a/1a4M Ha BBIYUCIICHUE YTJIOB MEXAY MPSMBIMU U
IUIOCKOCTSIMU, BBIUMCIIEHUE PACCTOSTHUM OT TOYKH IO TJIOCKOCTH, B II€JIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHUH;

¢ CBOOOJTHO OMEPUPOBATh TOHATHSIMHU, CBSI3aHHBIMH C JIBUKEHHEM B
IPOCTPAHCTBE, 3HATH CBOMCTBA JIBUKEHUM;

¢ BHITIOJIHATh M300paKeHHs] MHOTOTPAaHHUKOB U TeN BpAIEHUS TPH
napajijieIbHOM MepeHoce, IIEHTPaIbHON CUMMETPHUH, 3€PKaJIbHON CUMMETPHUH, TIPH
MOBOPOTE BOKPYT MPAMOM, TpeoOpa3zoBaHus MOA00HS;

e CTPOUTH CEYEHHUS MHOTOTPAaHHUKOB M TEJ BpAIEHUS: CEUYCHUS UUIMHAPA
(mapaienbHO W TEPIECHAMKYJIAPHO OCH), CEUEeHHsI KOHyca (mapasjieibHble
OCHOBAHHUIO ¥ MPOXOISIINE YepPe3 BEPUINHY ), CEUCHUS 1Iapa;

* CTIOJIb30BaTh METOJBI TIOCTPOCHUSI CEYEHHI: METOJ] CJENOB, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH TIOCKOCTH;

e IOKA3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

e IPUMEHATH TEOMETpUYECKUE (AKThI HOJi PEHICHUS CTePEOMETPHUECKUX
3a/1a4, TPEANoJarailinX HECKOIbKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHUS
3a/1aHbI B IBHOW U HESIBHOH (hopme;

epelIaTh 3aJa4dM Ha JI0KA3aTEIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaX0XJICHUE T€OMETPUUECKUX BEITUYNH;

e IPUMEHATh NPOrPaAaMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

e IPUMEHSTH MOJTYUYECHHbIC 3HAHUS HA MPAKTUKE: CPABHUBATH, AHAIN3UPOBATH
U OLEHUBATh peajbHblE CUTYyallMd, MPUMEHATh H3YUYEHHBbIE MOHSTHUSA, TEOPEMBI,
CBOMCTBa B IMpOlECCE IOUCKA PEIICHUS MaTeMaTH4ecKd CcHOpMyIUpPOBAHHON
npoOJieMbl, MOJIEIUPOBaTh peajlbHbIE CHUTyallUM Ha $3bIKE TIE€OMETPUH,
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HCCIIEI0OBATh ITOCTPOCHHBIE MOJIEIIA C UCIIOJIb30BAHUEM I€OMETPUUECKUX ITOHATUI
U TEeOopeM, ammapara aireOpbl, pemarb MNPaKTUYECKHUE 3aJlayd, CBS3aHHbBIE C
HaXO0XXJICHUEM I€OMETPUUECKUX BEIUYNH;

e UMETh MPEJCTaBICHUS OO0 OCHOBHBIX 3Tanax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH (PyHIAMEHTA PA3BUTHS TEXHOJOTHIA.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne i/t

HaumenoBanue pa3aejioB U TEM NMIPpOrpaMmMmabl

KoanyecTBo yacoB

Bcero

KonTtpoJus-
Hble padoThbI

JuekTpoHHble (1U¢poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

BBeneHne B crepeoMeTpHIo

23

Bce marepuansr 6ubnmorexu [JOK
https://edsoo.ru/2023/06/14/vse-materialy-
biblioteki-czifrovogo-
o/?ysclid=Imklde56y8913086538

B3aumHoe pacnosoxeHue npsSMbIX B IPOCTPAHCTBE

Bce marepuansr 6ubmmorexu [JOK
https://edsoo.ru/2023/06/14/vse-materialy-
biblioteki-czifrovogo-
o/?ysclid=Imklde56y8913086538

[TapannenbHOCTh NPSMBIX U TIIOCKOCTEN B
MIPOCTPAHCTBE

Bce marepuansr 6ubnmorexu [JOK
https://edso00.ru/2023/06/14/vse-materialy-
biblioteki-czifrovogo-
o/?ysclid=Imklde56y8913086538

[lepnieHIUKyYIAPHOCTD MPSAMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

25

Bce marepuansr 6ubnmorexu [JOK
https://edsoo.ru/2023/06/14/vse-materialy-
biblioteki-czifrovogo-
o/?ysclid=Imklde56y8913086538

Yriasl u PacCTOAHUA

16

Bce matepuanst 6ubanoreku [HOK
https://edso0.ru/2023/06/14/vse-materialy-
biblioteki-czifrovogo-
o/?ysclid=Imklde56y8913086538

MHororpaHHuku

Bce marepuanst 6ubnuorexku LJOK
https://eds00.ru/2023/06/14/vse-materialy-
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Bce marepuansr 6ubnuorexu [JOK
https://eds00.ru/2023/06/14/vse-materialy-

BekTopsl B npocTpaHcTBE 12 biblioteki-czifrovodo-
o/?ysclid=Imklde56y8913086538
Bce marepuansr 6ubnunorexu [JOK
[ToBTOpEHUE, 0000IICHNE ¥ CHCTEMAaTH3AIHS 5 ) https://edsoo.ru/2023/06/14/vse-materialy-
3HaHUH biblioteki-czifrovogo-
o/?ysclid=Imklde56y8913086538
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6
11 KUIIACC
KonuvecTBo yacos
Ne i/ HaumeHoBaHUe pa3aejioB U TeM NPOrPaMMBbI KonTpoJb- DIeKTpOiLIE (LHPPOBLIC)
Bcero o0pa3oBaTejibHbIE PeCypChI
HbIe padoThbI
Bce marepuansr 6ubnmorexu [JOK
https://eds00.ru/2023/06/14/vse-materialy-
AHamuTHYeCcKas reoMeTpHs 15 1 o ..
biblioteki-czifrovogo-
o/?ysclid=Imklde56y8913086538
Bce matepuanst 6ubanoreku [JOK
[ToBTOpEHUE, 0000IICHHE  CUCTEMATH3ALHS 15 1 https://edso0.ru/2023/06/14/vse-materialy-
3HAHUHI biblioteki-czifrovogo-
o/?ysclid=Imklde56y8913086538
OBHEM MHOTOrpaHHNKa 17 1 Bce matepuanst 6ubanoreku [JOK
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Tena BpameHus

24

Bce matepuansr 6ubauorexn [JOK
https://eds00.ru/2023/06/14/vse-materialy-

biblioteki-czifrovogo-
o/?ysclid=Imklde56y8913086538

[Tnomaau moBepXHOCTU U 0OBEMBI KPYTJIBIX Tell

Bce matepuaner 6ubauorexkn [JOK
https://eds00.ru/2023/06/14/vse-materialy-

biblioteki-czifrovogo-
o/?ysclid=Imklde56y8913086538

JBr>xeHust

Bce marepuansr 6ubmmorexu [JOK
https://eds00.ru/2023/06/14/vse-materialy-

biblioteki-czifrovogo-
o/?ysclid=Imklde56y8913086538

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HAHUM

17

Bce marepuansr 6ubmmorexu [JOK
https://edso0.ru/2023/06/14/vse-materialy-

biblioteki-czifrovogo-
o/?ysclid=Imklde56y8913086538

OBIIEE KOJJMYECTBO YACOB II10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

Matemartuka: anreOpa 1 Hayajia MaTeMaTHIECKOTO aHAIN3a, TEOMETPHSL.
I'eometpusi: 10-11 — i1 knaccwl: 6a30BbIN U YIIIYOJIEHHBIA YPOBHU: Y4€OHUK /
JI.C. Aranacsin, B.®. byry3os, C.b. Kagomues [u ap.]. — 11-¢ u3na., ctep. —
Mocksa: [Ipocsemenue, 2023.

METOJIUYECKHUE MATEPHUAJIbI JIS1 YUUTEJIA

1. Marematuka: anreOpa U Havaja MaTEMaTHICCKOTO aHAJIN3a, TEOMETPHSL.
I'eometpusi: 10-11 — it kmaccel: 6a30BbIN U YIyOJICHHBIA YPOBHU:
yueOnuk / JI.C. AranacsH, B.®. byry3os, C.b. Kagomues [u ap.]. — 11-e
u3a., ctep. — Mocksa: [Ipocsenienue, 2023.

2. Teomerpus. unaktuaeckue matepuainsl. 10 kimacc / B.I'. 3uB. — 10-¢
u3a. M.: IIpocsemenue, 2009

3. T'eomerpus. Aunaktuyeckue marepuainsl. 11 kmacc / B.I'. 3uB. — 10-¢
u3a. M.: IIpocsemenue, 2009

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET
1. Bce marepuansr 6uommotexu LIOK: https://edsoo.ru/2023/06/14/vse-
materialy-biblioteki-czifrovogo-o/?ysclid=ImkIde56y8913086538
2. Karanor nudposoro odpaszoBarenpHOro KonteHTa: https://educont.ru
3. Cnmam I'MA: pemry EI'D https://ege.sdamgia.ru
4. Poccuiickas Dnexrponnas [kona: https://resh.edu.ru
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