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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  JIOTMUECKOE  MbIIUIEHHE,  (opMuUpyeMoe NpU  U3YUYEHUU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 3a]1ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHo obnactu «MatemaTtuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

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

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTaBICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMmMeHMs ~ BJaJAE€Thb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHs paclo3HaBaTh HA YepPTEKax, MOJEISIX U B pEabHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BJIaJETh METOJAaMHU JI0KA3aTElIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
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dbopMHUpOBaHUE TIPEACTABICHHWS O HEOOXOIWMOCTH  JIOKa3aTelIbCTB  TIPHU
000CHOBaHUHM MaTEMATUUYCCKUX YTBEPKICHUN U POJIM aKCMOMATHUKH B ITPOBEICHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocOOHOCTEM 00yYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K U3YYCHHUIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CHUTYAlUSIX M MPU U3YYCHUH JIPYTUX
y4EeOHBIX  MPEAMETOB, TMPOSIBICHUS  3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'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 kmaccax, OTHOCUTCS KO BCEM COJEPKATEIbHBIM JTUHUSM y4eOHOTo Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeit
pOrpaMMbl, pacrlpeneaéHHbIM IO TrojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAILHBIM BOIIPOCAM OO0yYaroONIaecs
oOpamaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYECCKUMU MOHSATUSIMH M HABBIKAMU TOCJICIOBATENBHO U MOCTYNATENBHO, C
cOOJII0/IEHNEM TPUHIIUAIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTABICHUN 00YYaIONIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus ans  guddepeHnmanuu  OOyUeHHS, TOCTPOCHHUS
WHIUBUIYATbHBIX  00pa3oBaTEBHBIX MpOrpamMM, OOecneunuTh yrayOn€HHOoe
M3y4YeHHE TEOMETPHH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymied mpodeccun, obecrieurBas IPEEMCTBEHHOCTb MEXTY
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).



COJAEPKAHUE OBYUEHUSA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TOHATUS  CTEpeOMETpUU. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUU U CIIEJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
NnapajyiebHbIE W CKpelIMBaroIuecs mnpsMble. [Ipu3Haku CKpemuBarommxcs
npsiMbIX. [lapanienbHOCTh OPSIMBIX U TNIOCKOCTEN B TPOCTPAHCTBE: MapasjieibHbIe
psIMbIE B TPOCTPAHCTBE, MAPAILICIBHOCTh TPEX MPAMBIX, NapaIIbHOCTh NPSIMOM
u 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcHOBHbBIE CBOWICTBa MapajuIeIbHOIO NpoeKTHpoBaHus. M3o0pakeHue
dburyp B mapamiesbHON MPOCKINHU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMHM, YTOJ
MEXy NpsIMBbIMM B MpocTpaHcTBe. [lapamienbHOCTh TIIOCKOCTEH: NapasuieibHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadzp, Mapajuielenunes,
MIOCTPOCHUE CEYCHUH.

[TeprieHAUKYJISIPHOCTH MPAMOM U MJIOCKOCTH: MEPIEHIAUKYIISIPHBIC MPSIMBIE B
IPOCTPAHCTBE, MPSMBIE MApPAJUIENbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TEOopeMa O NpsMOH
NEPNEHIUKYISPHON IJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHAUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 7O  TUIOCKOCTH,  NpoeKmus  Qurypsl Ha  IJIOCKOCTb.
[lepneHAUKYISIpPHOCTh  IUIOCKOCTEH: TMPU3HAK NEPHEHAUKYISIPHOCTU  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY IPSMOU U INIOCKOCTBIO, ABYIDAHHBIN
YTOJI, TUHEHUHBIN YroJ JBYTPAHHOTO yria. TpEéXrpaHHbIM U MHOTOI'PAHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUHYCOB W CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: Nn-yrospHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajuleNIeNUIIel W €ro  CBOWCTBA.
Kparuaiiiue mnyTd Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Dilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yroiapHas mnHUpamMuna,
npaBUiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHel
MPaBWIBHOM nupaMuibl. [IpaBuiIbHBIE MHOTOTPAHHUKM: NPABWJIBHAS NOpU3Ma U
MpaBWIbHAS MHpPAMUJA, NPaBWIbHAs TPEYrojbHAS NUPAMUIA W TPABUIIbHBIN
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TeTpa’ap, KyO. IlpeacrtaBieHue O NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JOJIeKadIp U UKOCadIp.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IUIOIAb OCHOBAaHMUM, TeopemMa O OOKOBOM MOBEPXHOCTH MNPAMOU MPU3MBIL.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHUPaMUIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummeTpuss B  MPOCTPAHCTBE. IJIEMEHTHl CHMMETPUU  IPaBUIBHBIX
MHOTOTpaHHUKOB. CUMMETpHUsi B NpPaBUIBHOM MHOTOTPAHHUKE: CUMMETPHS
napajulesienumnesia, CUMMETpPUsl TMPABUIBHBIX MPU3M, CUMMETPHs MTpPaBUIBLHOM
OUPAMUIBIL.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHsiTUS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEApHBbIE, COHAMpPABJICHHBbIE U IMPOTHUBOIOJIOKHO
HaNpaBJICHHbIE BEKTOPbl. PABeHCTBO BEKTOPOB. JeCTBHSI ¢ BEKTOpAMU: CII0KEHHE
U BbIUMTAHHE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucyio. CBoMCTBA Cl0KeHUsI BEKTOpOB. CBOICTBA YMHOXKEHHUSI BEKTOpa HA YHCIIO.
[lonsiTne KoOMILIaHApHBIE BEKTOpHI. [IpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuiio mapamienenunena. Teopema O pa3IoKEHUH BEKTOpa IO TpEM
HEKOMIUIAHApHBIM ~ BekTopaM. [IpsMoyronpHass cucteMa  KOOpAMHAT B
npoctpancTBe. Koopannatel BekTopa. CBsI3b MEXIYy KOOpIMHATAMU BEKTOpA H
KOOpIMHATAMU TOYEK. YTOJA MeXIAy BekTopamu. CKalsipHOE MpPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[lonsTHs: UUIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTb,
chepuueckasi TMOBEPXHOCTb, oOOpa3yloniue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, yCEeYEHHBIM KOHYyc, cdepa, map. B3aumHoe pacnosoxeHue
chepsl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs] Ha IUIOCKOCTH. Pa3BépTka nunuHapa u KoHyca. Cummerpusi cepsl u
niapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
IPSIMOYTOJIBHOTO Mapajulesienunena W cieactsus nu3 He€. OObEM npsMON U
HAKJIOHHOW NpPHU3MBI, MWIMHAPA, TUpaMHUIbl U KoHyca. O0BEM mapa U IIapoBOro
CerMeHTa.

KomOunanuu Tenm BpamieHUss U MHororpaHHukoB. [Ipusma, BhnucaHHas B
WIMHIP, ONHUCaHHAas oOKojo IwiauHApa. llepeceuenue cdepbl u mapa c
mwiockocThlo. Kacanue mapa u cdepsl miockoctbro. [loHATHE MHOrorpaHHuMKa,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEIr0 MPOEKTHUPOBAHUS, METO/]] IMepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopauHat B rpoctpaHcTBe. KoopauHatsl Bektopa. Paznoxxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajdbHas CUMMETPHS, 3€pKajbHAas CHUMMETpPUS, MOBOPOT BOKPYT MPSIMOIA.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O KYPCA
«TEOMETPHSI» (YTJIYBJEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI
1) rpa:xaanckoe BoCIIUTaHME:
c(hOpMUPOBAHHOCTh T'PAKTAHCKOW MO3UIIMHU OOYYArOIIErocss KaKk aKTHBHOIO H

OTBETCTBEHHOT'O WJIEHa POCCHUICKOTO OOIIEeCTBa, MPE/ICTABICHUE O MAaTEMaTUYECKUX
OCHOBaX (PYHKIIMOHUPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SBJICHHHA, TPOLETYP
TpaXKIaHCKOTO 00IIecTBa (BHIOOPHI, OMPOCHI U IPYroe), yMEHHE B3aUMOCHCTBOBATH
C COIIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBUHU C UX (DYHKIUAMHU U HA3HAUCHUEM;

2) naTpuMoOTHYECKOE BOCIIUTAHKE:

c(hOpPMHUPOBAHHOCTh POCCUUCKOW TPAKIAHCKOW HICHTUYHOCTH, YBAKCHHS K
MPOLUIOMY M HAaCTOSIIIEMY POCCHUMCKOW MATEMAaTHKH, LEHHOCTHOE OTHOIICHHUE K
JOCTVKEHUSIM POCCUUCKHX MAaT€MaTUKOB M POCCHMCKOW MaTeMaTHYE€CKOW IIKOJIbI,
UCIIOJb30BaHUE JTUX JOCTHKEHUM B JIPyrUX HayKaX, TEXHOJOTUsX, cdepax
SKOHOMUKHU;



3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME AYXOBHBIX LIEHHOCTEH POCCHUHCKOro Hapoaa, c(popMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHHUSA, ATHUYECKOrO MOBEACHHMS, CBSI3aHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHHM HAyKH U JIEATEIbHOCTBIO YYEHOr0, OCO3HAHHUE JIMYHOTO
BKJIaJla B TOCTPOEHUE YCTOMYMBOTO OYIYyIErO;

4) 3cTeTHYEeCKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs JCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7a4, PELICHUN, pacCyKIE€HUNH, BOCIPUUMUYUBOCTD K
MaTeMaTUYECKUM aCIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHHE:

c(OpMHPOBAHHOCTh YMEHHMS MPUMEHSITh MaTeMaTHUECKHe 3HAHUSA B MHTEpecax
310poBOro M 0Oe30macHoro obpaza >KM3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
3I0pOBbIO (30pOBOE TMUTaHUE, COATAHCUPOBAHHBIM PEXHUM 3aHATHM M OTIbIXa,
perynsipHas (u3uveckas AaKTUBHOCTh), (PHU3MYECKOE COBEPILICHCTBOBAHUE MIPH
3aHATHUSIX CIIOPTUBHO-03/I0POBUTENIBHOM €S TEIHHOCTHIO;

6) TpynoBoe BocnuTanme:

TOTOBHOCTH K TPYZly, OCO3HaHHE IIEHHOCTU TPYI0II00Us], MHTEPEC K PA3IMUHbIM
chepam mnpodeccCUOHANBHOU JESATENbHOCTH, CBS3aHHBIM C MaTEMaTUKOW H €
NPWIOXKEHUSIMU, YMEHHUE COBEpPIIATh OCO3HAHHBIM BBHIOOp Oynylie npodeccuu u
peaNn30BBIBaTh COOCTBEHHBIE XU3HEHHBIE IUIaHBI, TOTOBHOCTh U CIHOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHMIO U CaMOOOpPA30BaHUIO HA MPOTSHKEHUU BCEU KHU3HHU,
FOTOBHOCTh K AKTMBHOMY YYacCTHIO B PEIICHUM [PAKTHUYECKUX  3a7ad
MaTeMaTHYE€CKON HAIPaBICHHOCTH;

7) 3K0JIOTM4YeCKOe BOCITUTAHHUE:

c(OPMHPOBAHHOCTh  DKOJOTUYECKOM  KYyJIbTYpbl, [OHMMAaHUE  BIHUSHUS
COIMATbHO-3KOHOMUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOW M COLMUATIBbHOU
Cpelibl, 0OCO3HAaHUE TII00ATBHOIO XapaKTepa IKOJIOTUUECKUX MTPOOJIEM, OpUEHTAIUS Ha
NpUMEHEHHEe MaTeMaTUYeCKUX 3HAHUU ISl PelIeHUs 3a/a4d B 00JaCTU OKpY Karolen
Cpelbl, IUIAHHPOBAaHUE IIOCTYIIKOB M OLEHKH HMX BO3MOXHBIX IOCIEICTBHHA IS
OKPY’KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOr0 MO3HAHUA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTUKH, TOHUMAaHUE MaTeMaTUYECKOU
HAyKU Kak c(epbl YEIOBEUECKOW NEATEIBbHOCTH, 3TANlOB €€ Pa3BUTUSA U 3HAYUMOCTHU
JUISL pa3BUTHS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM MAaTEMAaTUKW M MaTeMaTHYECKON
KyJbTYpPOU KaK CpPeJICTBOM [MO3HAHUS MUPA, TOTOBHOCTH OCYILECTBIATH POEKTHYIO U
HCCJIEI0BATENBCKYIO IEATEIbHOCTh UHANBUYAJIBHO U B TPYIIIE.



METAINIPEIMETHBIE PE3YJIBTATbI
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIe /IeiicTBUA

Ba3oBble Jioruueckue aeiicTBUsA:

BBISIBIIATP W XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKA MAaTEMaTHYECKHX
O0O0BEKTOB, MOHITHIA, OTHOIICHUN MEXY MOHATUSIMH, (OPMYIUPOBATH OMPEIACIICHUS
MOHATUHN, YCTaHABIMBAThH CYIIECTBCHHBIN MPHU3HAK KJIAaCCH(PUKAIIUU, OCHOBAHUS IS
000011I€eHNs U CPAaBHEHHUS, KPUTEPUU MPOBOJUMOTr0 aHAIN3a;

BOCTIPUHUMATb, dopmymupoBaTh W MPeoOpPa3OBBIBATH  CYXKICHUSA:
yTBEpAUTEIbHBIC U OTPHUIIATEIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NIPOTHUBOPEUHS B
(dakTax, MaHHBIX, HAOMIOACHHUAX W YTBEPXKICHHSIX, MpejIaraTb KpPUTCPUU IS
BBISIBIICHUSI 3aKOHOMEPHOCTEH U MTPOTUBOPECUHIA;

JeNaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, JEIYKTHBHBIX WU
WMHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIEHO JIOKa3aTelbCTBA MATEeMATHUECKUX YTBEPXKICHUN
(mpsiMbIe W OT TIPOTHBHOTO), BBICTPAaWBaTh apryMEHTAIUIO, TIPUBOJAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBCHHBIE CYX/ICHUS U BHIBOJIHI,

BbIOMpaATh CMOCOO0 pemieHus y4dyeOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHMs], BEIOMpATh HanbOosee MOAXOAAIIUNA C YUETOM CaMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBrble ucciieoBare/ibCkue 1eicTBHA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEIOBATENIbCKUH HHCTPYMEHT TMO3HAHMUS,
dbopmMyITHUpOBaThH BOITPOCHI, buxcupyromnme IPOTHBOPEUHE, pobiiemMy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (DOPMUPOBATH TUIIOTE3Y, ApTyMEHTHUPOBATH CBOIO
MO3UIUI0, MHEHUE;

IPOBOAUTH CAMOCTOSATENBHO CIIAHUPOBAHHBINA SKCIIEPUMEHT, HUCCIICIOBAHUE T10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHUYeCKOro OObeKTa, SBJICHHS, MpoIecca,
BBISIBJIICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMH, SBJICHUSIMHU, IPOLIECCAMU;

CaMOCTOATENTHHO (QOpMyIHpOBaTh OOOOIIEHUS W BHIBOABI IO pE3yiIbTaTam
OpOBEAEHHOTO  HAOJIOJIEHUS,  UCCIIEJIOBAHUS,  OICHMBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHUH;

MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolecca, a TakKe BBIIBUIATH
MPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BBISBIISIT NePUIIUTHl WHPOPMAIMH, JTAHHBIX, HEOOXOIWMBIX JII OTBETa Ha
BOMPOC U ISl pEIICHUs 3a/1a4H;



BBIOMpaTh MH(OpPMALMIO U3 MCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIMU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAILIMIO PA3IMYHBIX BUIOB U PopM
IIPEACTABIICHNS,

CTPYKTYpPHpPOBaTh HH(OpPMALMIO, MPEACTABIATH €€ B PA3NUUYHBIX (PopMmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATH HaJIEKHOCTD uH(popmManuu o CaMOCTOSITEIIBHO
c(hopMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OO0wenue:

BOCIIPUHUMATHh U (POPMYJTUPOBATH CYXKJICHUSI B COOTBETCTBUM C YCJIOBUSIMH U
LEJSIMU OOUIEHUS, ICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U
NUCBMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHUS MO XOAY pELICHHUS  3aJaud,
KOMMEHTUPOBATh MOJIYUYEHHBIN PE3YIIbTAT;

B XOJi¢ OOCYXKIEHHUS 3a/JaBaThb BOMPOCHI MO CYHIECTBY OOCYXJIaeMOH TEMBlI,
npo0OJIeMbl, penraeMoil 3a/1auu, BHICKa3bIBaTh UJIEH, HAllEJIEHHbIE HA MOUCK PEIICHHUs,
COMNOCTABJISATh CBOM CYXKAEHUSA C CYXKICHUSMH JAPYTMX YYaCTHHKOB JIMAJIOra,
OoOHapyXuMBaThb pa3IM4YM€ M CXOJCTBO TMO3WIMI, B KOPPEKTHOH (opme
bopMynHpoOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEACTAaBIATh PE3YIbTAaThl PELICHUS 3a0ayd, SKCIEPUMEHTA, HCCIIEIOBaHMUS,
NPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh GopMaT BBICTYIUICHUS € Y4E€TOM 3ajad
Npe3eHTAIMN 1 0COOCHHOCTEN ayIUTOPHH.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

COCTaBIIATH IUIaH, aJTOPUTM DPEIICHUs 3aJa4yM, BHIOUpATh CIOCOO PEIICHHS C
y4€TOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ YIETOM HOBOUM MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJIa/IETh HABBIKAMH MMO3HABATEIBHONU PeIIEKCUN KaK OCO3HAHUS COBEPIIAEMbBIX
JEUCTBUN W MBICIUTEIBHBIX TPOILIECCOB, WX pE3yJlbTaTOB, BIAJETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOLIECCAa U PE3YIbTAaTa PEUICHHS MAaTEMAaTHYECKOU
3a/1a4H;

MpEeABUJIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPHU PEIICHUM 3aJayH,
BHOCUTH KOPPEKTUBHI B JIESITEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JTAHHBIX,
HalJICHHBIX OIIHOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE PE3yJIbTaTa IEJH U YCIOBUSIM, OOBSICHATH MPUUYUHBI
JTOCTIKEHUSI WU HEJOCTIDKEHUS PEe3yJbTaTOB JCSITEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OMBITY.

CoBmecTHas 1eATEJIBHOCTD:



MOHUMAaTh M HCIOJNb30BaTh NPEUMYLIECTBA KOMAHIHOM W WHIMBHIYaJIbHOU
paboThI P pPEICHUH y4eOHBIX 3a7a4, IPUHUMATh LEJIb COBMECTHOMN NeATEIbHOCTH,
IUIAaHUPOBATh OPraHU3alMi0 COBMECTHOM paloThl, pacHpelnensTe BUIbI padoT,
JIOTOBApUBAThCs, OOCYX JaTh MPOIECC U pe3yiabTaT paboThl, 0000aTh MHEHHUS
HECKOJIbKUX JIFOACH;

y4acTBOBAaTh B TPYMNINOBBIX (opMax padoTbl (0OCyXkaeHHs, OOMEH MHEHHIH,
«MO3TOBbI€ IITYPMbD» U HHbBIE), BHIMOIHATH CBOIO YacTh pabOThl U KOOPJIUHUPOBATH
CBOM JCHCTBUS C IPYTUMU YJI€HAMU KOMaH/Ibl, OLICHUBATh Ka4€CTBO CBOETO BKJIajaa B
o0l  OPOAYKT MO  KpUTEpUsM,  C(HOPMYIUPOBAHHBIM  yYaCTHUKaAMHU
B3aMMOJICYCTBUA.

MNPEAMETHBIE PE3YJIBTATHI

K xoniy 10 knacca oOyvaromuiicst HAy4UTCS:

e CBOOOJHO ONEPHPOBATH OCHOBHBIMH TOHATHSMU CTEPECOMETPUU TPHU
pEIICHNHM 3a7a4 U MTPOBEJICHUA MaTEeMAaTHYCCKUX PACCYKIACHUH;

e TPUMECHATH AKCHOMBI CTCPEOMETPHH U CJICACTBUS W3 HUX IPH PCIICHUU
TCOMETPUYCCKUX 3a/1a4;

e KJIACCH(UIIMPOBATh B3aWMHOE PACIIOJIOKEHHUE MPSAMBIX B IPOCTPAHCTBE,
IUTOCKOCTEH B MIPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C YTJIaMU B MPOCTPAHCTBE:
MEX1y IPSIMBIMH B IPOCTPAHCTBE, MEXKTY MPSIMOM U MIIOCKOCTHIO;

e CcBOOOJHO OMEPUPOBATH MOHITHUIMHU, CBA3aHHBIMH C MHOTOTPAaHHUKAMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBbIE€ BHUJbl MHOTOIPAHHUKOB (TIpHU3Ma,
UpaMuIa, MPSMOYTOJIbHBIN Napasuiesenumnes, Kyo);

e KJIaCCH(PUIMPOBATH  MHOTOTPAHHHMKH,  BBIOMpass  OCHOBaHUS A
KJ1accu(pUKaIUK;

e CBOOOJHO  OMEpPUPOBATH  TMOHATUSMH,  CBSI3AHHBIMH C  CEUCHUEM
MHOTOTPaHHUKOB TTIOCKOCTBIO;

e BBINIOJIHATH MapaUIeIbHOE, IIEHTPAIBHOE U OPTOTOHAIHHOE TTPOSKTHPOBAHUE
buryp Ha MIOCKOCTh, BHIMOIHATH U300paKeHUS PUTYD HA IIIOCKOCTH;

e CTPOWUTH CEYCHHS MHOTOTPAHHHKOB Pa3UYHBIMH METOJAMH, BBITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp:
BUJI CBEPXY, COOKY, CHHU3Y;

e BBIYUCIIATH IUIONIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma, TUPAMH/IA),
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYT;

e CBOOOJHO OTIEpPUPOBATH MOHITHSAMHU: CHMMETPHS B POCTPAHCTBE, IIEHTP, OCh
Y TUIOCKOCTh CHMMETPHH, TICHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYPHI;

e CBOOOJHO OMNEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJIMHATAM B MTPOCTPAHCTBE;
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BBIIIOJIHATH JEHUCTBHS HaJl BEKTOPAMHU;

pemaTe 3aJadyd  Ha JI0Ka3aTeJbCTBO MAaTEMAaTUYECKMX OTHOUIEHHW U
Hax0KJICHUE T€OMETPUUECKNX BEJIMYMH, IPUMEHSS U3BECTHBIE METOABI IPH
pelIEeHNH MaTEMAaTHUYECKUX 3a/ad IOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJI0KHOCTH;

OPUMEHATh  MPOCTEMIIME MPOTPAMMHBIE  CpPEICTBA UM JBJIEKTPOHHO-
KOMMYHHMKAlIHOHHBIE CUCTEMBI IIPY PELIEHUH CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKaTh, MPeoOpa3oBbIBAaTh M HWHTEPHPETUPOBATH HH(OpPMALUIO O
OPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (uUrypax, TMpeJCTaBICHHYIO Ha
YepTekax U pUCyHKaX;

IPUMEHATH NOJIYYEHHBIE 3HAHUS HA IPAKTUKE: CPABHUBATH U aHAJIM3UPOBATh
peanpHbIE CUTyalUH, NMPUMEHATh MU3YYEHHBIE IMOHATHS B IMPOILECCE IMOUCKA
pElIeHUs] MaTeMaTU4YeCKd CHOPMYITUPOBAHHON MPOOJIEMbI, MOAEIUPOBATH
peanpHbIE CHUTyallUM Ha $A3bIKE TE€OMETPHUM, HCCIEAOBATh IOCTPOEHHBIE
MOJENH C UCIOJIb30BAHUEM F'€OMETPUUYECKUX MOHATUM M TEOpEM, arapara
anreOpbl, pemarb MNpPaKTHUYECKUE 3a/ayd, CBSI3aHHBIE C HaXOXICHUEM
T€OMETPUYECKUX BEJINYUH;

UMETh MpeJCcTaBleHUss 00 OCHOBHBIX 3Tamax pa3BUTUS TEOMETPUU Kak
COCTaBHOM YacTH (yHIAMEHTA PA3BUTHS TEXHOJIOTHIA.

K xonity 11 kiacca oOyqaromuiicst HAy9UTCS:

CBOOO/IHO OIEPHPOBATh TOHSATHUSAMHU, CBS3aHHBIMH C I[HJIUHAPUICCKOM,
KOHMYECKOH U c(eprueckoil TMOBEPXHOCTSAMHU, OOBSACHATH CIOCOOBI
TIOJTyYCHYS;

OTIIEPUPOBATh TMOHITHIMH, CBSI3aHHBIMH C TEIAMH BpAIICHUS: ITWIHHIPOM,
KOHYCOM, chepoit U mapom;

pacro3HaBaTh Teja BpalleHus (MWIHHIP, KOHYC, cepa U map) u 0ObSICHATH
CTHIOCOOBI TIOTYYCHHS TEJ BPAICHHS,

KJIacCH(PHUIIMPOBATH B3aUMHOE PACIIONIOKECHHE C(Pephl U TUIOCKOCTH;
BBIUUCTISITh BEIWYUHBI SJEMEHTOB MHOTOTPAHHUKOB W TEN BpalleHHUS,
00BEMBI W TUIOMAAM TIOBEPXHOCTEW MHOTOTPAaHHUKOB W TEJ BpalICHHUS,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH TMOHSATUSAMH, CBSI3AHHBIMA C KOMOWHAIIMSAMH T
BpallleHWsI U MHOTOTPAHHWKOB: MHOTOTPAHHHK, BIHCAHHBIA B cdepy H
OMMCaHHBIA OKOJIO cephl, cepa, BOHicaHHAs B MHOTOTPAHHUK WIIA TEJIO
BpAIICHHUS;

BBIYUCIISITh COOTHOIIEHUS MEXIY TUIOMIAJSIMU MOBEPXHOCTEH M 00BEMaMM
ITOJIOOHBIX TEJI;
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M300pakaTh U3ydaeMble (DUTypbI, BBIMOIHATH (BBIHOCHBIE) IIIOCKUE YEPTEKHU
U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BHI CBEpXY, COOKY, CHH3Y,
CTPOUTH CEUECHHUSI TEJl BpaAIllCHUS;

U3BJIEKaTh, WHTEPOPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMALMIO O
OPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (uUrypax, MpPeICTaBICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJTHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJHATH ONEPALMK HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKaPTOBOM CUCTEME KOOPUHAT;
pemiaTb reOMeTpUUYECKHUE 3a/1a4i Ha BBHIYMCIICHHE YIJIOB MEXAY MPSMBIMU U
IUIOCKOCTSIMU, BBIUHUCIICHUE PACCTOSIHUM OT TOYKHU JIO MJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a MPHU PEILICHUU;

CBOOOJHO OMEpUpPOBATh MOHATHUSIMH, CBA3aHHBIMM C JBWKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

BBIMOJHATh M300paXeHHs] MHOTOTPAHHHMKOB M TeJl BpalleHUs Mpu
napajyieIbHOM — TIEpeHoce,  IEHTPajJbHOM  CHUMMETpPUH,  3€pKajbHOM
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPAMOU, MpeoOpa3oBaHus MOA00us;
CTPOUTH CEYEHHS] MHOTOIPAHHUKOB M TeJl BpAIICHHs: CEUYECHMs IHJIUHIpa
(mapanienbHO W MEPHEHANKYISIPHO OCH), CEUEHHUs KOHyca (MapajuieibHbIe
OCHOBaHHIO M MPOXOSALINE YepPE3 BEPLINHY ), CEUEHUS 11apa;

UCIIOJIB30BaTh METOABI IIOCTPOCHHS CEYEHHMIl: METOJA CJEN0B, METOJ
BHYTPEHHETO NPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN INIOCKOCTH;
JOKa3bIBaTh FEOMETPUUECKHE YTBEPKICHHUS;

OPUMEHATh TEOMETpPUUYECKUe (aKThl il PEUICHUs CTEePEeOMETPUUECKUX
3a/1a4, MPEeANoJaralluiuX HECKOJBKO IIaroB peLIEHUs, €CIH YCJIOBHS
IIPUMEHCHHMS 3aJ1aHbl B SIBHOW U HESIBHOU dopme;

pemars 3aJayd  Ha JIOKAa3aTEJIbCTBO MAaTEMAaTHYECKUX OTHOLICHHH U
HaXO0XJACHUE F€OMETPUUECKUX BEJINYMH;

OPUMEHATh IPOrPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

OPUMEHATH MTOJIyYEHHbIE 3HAHUS Ha MPAKTHKE: CPABHHUBATh, aHAIM3UPOBATH
U OLICHMBATh peajbHblE CHUTyallud, NPHUMEHITb W3YyYECHHBIE IIOHATHS,
TEOPEMBI, CBOWCTBa B INPOLECCE TOHMCKA pEHICHUS MaTeMaTUYECKU
chopMyTUPOBAHHON MpPOOIEMbI, MOAETUPOBATh peajbHbIE CHUTyallMd Ha
A3BIKE T€OMETPUH, UCCIEAO0BATH MOCTPOCHHBIE MOJEIHM C HCIOJIb30BAHUEM
r€OMETPUYECKUX TOHATUH W TeopeM, anmapara anreOpel, pelaTh
NPAKTUYECKUE 3a/layd, CBSA3aHHbIE C HAXOXJACHUEM TI'€OMETPUYECKUX
BEJIMYMH;

12



e UMETh NpEACTaBlCHUS OO0 OCHOBHBIX JTamax pa3BUTUS TEOMETPUU KaK
COCTaBHOM 4YacTu (pyHJIaMEeHTa Pa3BUTHS TEXHOJIOTHIA.

TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3je/ioB U
Konrtpoanneie | (HppoBbIe)
n/n TeM NMPOrpamMMblI Bcero
padoThI o0pa3oBaTejibHbIE
pecypchl
Brenenue B crepeoMeTpuio 23 1 fltps.ifedL cadcn yandde
s P P x.ru/home/
B
SAMMHOE PAcTIoNOKeHHe 6 1 https://www.yaklass.ru/
NIPSIMBIX B IIPOCTPAHCTBE
I1
apamenbuH OCTh HPAMBIX H 8 https://resh.edu.ru/
TJIOCKOCTEHN B TIPOCTPAHCTBE
[TeprieHAMKYISAPHOCTD MPSIMBIX o5 https://education.yande
U TJIOCKOCTEH B IPOCTPAHCTBE x.ru/home/
VYribl ¥ paccTosHUS 16 1 https://www.yaklass.ru/
https://education.yande
MHororpaHHuKH 7 1
x.ru/home/
BekTopsl B mpocTpaHcTBE 12 https://resh.edu.ru/
II 606
OBTOPCHHE, 000 merUIe 1 5 2 https://www.yaklass.ru/
cUCTeMaTH3aIlus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6
[TPOTPAMME
11 KIIACC
Kosan4yecTBo yacos JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U (ungposbie)
KonTposabHubie
n/n TeM NPOrpaMMBblI Bcero oOpa3oBaTe/ibHbIE
padoTbI
pecypcsl
AHamuTHYeCKas reOMeTpHs 15 1 https://www.yaklass.ru/
[ToBTOpEeHUE, 0000IICHNE 1 15 1 https://education.yande
CHUCTeMaTH3aIlis 3HAHUH x.ru/home/
OO0bEM MHOTOrpaHHUKA 17 1 https://resh.edu.ru/
Tena BpaiieHus 24 1 https://www.yaklass.ru/
IT
nojuazm TOBEPXHOCTH 1 9 1 https://www.yaklass.ru/
00BEMBI KPYTJIBIX TEJ
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JBroxeHust

https://resh.edu.ru/

[ToBTOpEHUe, 0600IICHNE U
cUCTeMaTU3alus 3HAHUN

17

https://education.yande

x.ru/home/

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Matemartuka: anredpa 1 Hayajia MaTeMaTHIECKOTO aHAIN3a. TEOMETPHSL.
I'eometpusi: 10-11-ii kacchl: 6a30BbINA U YTIIyOJEHHBINA YPOBHU: yUEOHUK
/J1.C.Atanacsan, B.®.byry3oB, C.b.Kagomies u ap.-11-e uza.,crep.-Mockaa:

IIpocsemenne,2023

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Hunaktuueckue matepuainsl. 10,11 knaceer (aBrop b.I'.3uB)

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. «Supexce. Yueouuk» https://education.yande x.ru/home/

2. «SAKmnacey» https://www.yaklass.ru/

3. Poccuiickas saexTponHas mkosa https://resh.edu.ru/

4. MobunbpHOE 3JIeKTpoHHOE 0OpazoBanue https://edu.mob edu.ru/

5. VUNU.PYV https://uchi.ru/

6. I'pyrma xommanmii «IIpocsemenue» https://media.prosv.ru/

7. Ilnatdopma Lecta https://lecta.rosuchebni

8. @enepanbHblil IEHTP UHPOPMAITMOHHO 00pa30BaTEIbHBIX PECYPCOB

(PIIHOP) http://fcior.edu.ru
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