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HOACHUTEJBHASA 3AIIMCKA

['eomeTpus sBiseTCs OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro OOIIEro
o0pa3oBaHMsl, TaK KaK OOECIEYMBAET BO3MOKHOCThb W3Y4YEHUS IUCLUILIMH E€CTECTBEHHO-
HAay4YHOM HANpaBJICHHOCTU M MPEAMETOB T'yMaHUTapHOro Hukia. IIockosibKy jormueckoe
MBILLUIEHHE, (OPMUPYEMOE TIPU U3YUYEHUU OO0YUAIOUTUMUCS MOHATHUIHBIX OCHOB T'€OMETPUH,
IOpU JI0Ka3aTEeJIbCTBE TEOPEM M IOCTPOCHUU IIENOYKM JIOTUYECKUX YTBEPKICHUN IpU
pELIEHNHM TEOMETPUYECKUX 3alad, YMEHUE BBIABUIATb M OINPOBEPraTh TUIIOTE3bI
HEIOCPEJICTBEHHO HCIOJB3YIOTCS IpPH PEIICHHHM 33a4 €CTECTBEHHO-HAyYHOIO LHKJIA, B
YaCTHOCTH (PU3UUECKHX 3a]ad.

[lenb ocBOeHUs MporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriiy0JéHHOM YpOBHE —
pa3BUTHE MHAMBUIYAIBHBIX CHOCOOHOCTEW OOYYarOIIMXCS MPU MU3yUYEHUU TEOMETPHUH, Kak
COCTaBJISIIOLIEH MpeAMeTHOM obnactu «MaTtemaTtuka U MHQOpMaTUKay depe3 oOecrieueHue
BO3MOKHOCTH ITPUOOPETEHUS U UCIIOJIB30BAHMS 00JIee MIyOOKUX T€OMETPUUECKUX 3HAHUI U
NEUCTBUM,  CHEUU(PHUYHBIX  TEOMETPHUM, MW  HEOOXOIMMBIX  JJI1  YCIEUIHOTrO
poheccuoHaNIbHOr0 00pa30BaHNs, CBA3aHHOTO C UCIIOJIb30BAaHUEM MAaTEMaTHKU.

[IpuoputeTHbIMM  3a@adyaMM  Kypca TE€OMETpUHM Ha  YIUIyOJEHHOM  ypOBHE,
PACHIMPSIONIMMH U YCUIUMBAIOIIKUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

paclHIMpeHUe TMPEACTABICHUS O TE€OMETPUM Kak 4YacTH MHPOBOM KYyJIbTYpbl U
(GbopMHpOBaHNE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupOBaHUE MpPEACTAaBICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O Ba)KHEHIINX
MaTE€MaTHYECKNX MOJEIAX, [O3BOJIAIOIMIMX OMNMChIBAaTh M H3y4aTb pA3HBIE SBICHUS
OKPYXAaIOIIEro MHpa, 3HAHWE MOHATHUMHOrO ammapara mno pasjaeny «CrepeoMeTpusi»
y4eOHOT0 Kypca reOMETPHH;

(opMupoBaHHE YMEHHS BIAJAETb OCHOBHBIMH MOHSATHUSMHU O MPOCTPAHCTBEHHBIX
¢durypax 1 uX OCHOBHbIMH CBOICTBaMH, 3HaHUE T€OpeM, POPMYJ U YMEHHUE UX HPUMEHSTH,
YMEHUS JOKA3bIBATh TEOPEMbBI U HAXOJIUTh HECTAHAAPTHBIE CIOCOOBI PEIICHUS 3a/1aY;

(dopMHpOBaHHE YMEHMS paclo3HaBaThb Ha 4YEpTEXKaX, MOJENSAX U B PEATbHOM MHUPE
MHOTOIPAHHMKH U TEJIa BPALEHUs, KOHCTPYUPOBATh T€OMETPUUECKNE MOJIEIIN;

(¢opMupoBaHHEe  TOHMMAHUS  BO3MOXKHOCTH  AKCHOMAaTHMYECKOTO  MOCTPOEHUS
MaTeMaTHYECKUX TeOpUid, OPMUpPOBAHUE MOHUMAHUS POJIU aKCHOMATUKHU MPU MPOBEACHUN
pacCyX ICHUN;

dbopMHpOBaHHE YMEHHUS BIAJIETh METOAAMHU JO0Ka3aTeIbCTB U alITOPUTMOB PEIICHHUS,
YMEHUS UX MPUMEHATH, NPOBOJAUTH JIOKA3ATEJIbHBIE PACCYXKACHUS B XOAE PEUICHUS
CTEpPEOMETPUYECKUX 3a7ad U 33Jad C MPAKTHUYECKUM COJEp)KaHueM, (OopMUpOBaHUE
MPEACTABICHUS] O HEOOXOJMMOCTH JI0Ka3aTeNbCTB MPU OOOCHOBAHUM MAaTEMaTUYECKHX
YTBEPKJICHUM U POJIM aKCHOMATUKH B POBEJICHUU JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE HHTEIJIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEN
oOyJaromuxcsi, MO3HABATEIbHOM aKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUU, KPUTUIHOCTHU
MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

(opMupoBaHre (QYHKIIMOHAIBHONW TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUHU: YMEHUS
pacrno3HaBaTh NPOSBICHUS IE€OMETPUUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B



peaNbHBIX JKU3HEHHBIX CHUTYAIlUsSX W TPH M3YYCHUH JPYTUX Y4EOHBIX MPEIMETOB,
IIPOSIBJICHUSI 3aBUCUMOCTEM M 3aKOHOMEPHOCTEW, MOJEIMPOBAHMS DPEANBbHBIX CHUTYaLMM,
UCCIIENOBAHUS IOCTPOEHHBIX MOJIEIIEH, HHTEPIPETALIMHU TIOJYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COZIepKaTeIbHBIMU JMHUSAMU ydyeOHoro kypca «['eomerpus» B 10-11
Kiaccax SBIAIOTCA: «lIpsAMble M TJIIOCKOCTH B MPOCTpaHCTBE», «MHororpanHukmn», «Tena
BpallleHUs», « BEKTOpBI 1 KOOPJIMHATHI B MPOCTPAHCTBE, «J[BUKEHUS B TPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO tpeboBaHUE «YMEThb ONEPUPOBATH MOHATUSIMI,
peeBaHTHBIMHU T€OMETPUU Ha yriyoJaéHHOM ypoBHE oOydenus B 10—11 kiaccax, oTHOCUTCS
KO BCEM COJIEp>KaTEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a GOpMHUPOBAHUE JIOTUUECKUX YMEHHM
pacmpezieniieTcss He TOJBKO IO COJIEpXKATeNbHbIM JUHHUSIM, HO W MO ToAaM OOydYeHHs.
Conepxxanue 0Opa30BaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pE3yJIbTaTaM OCBOCHHS
@enepanibHOl  pabouell  mporpamMmbl,  pacHpeleN€HHbBIM IO  TrojgaM  oOyueHwus,
CTPYKTYPUPOBAHO TaKKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIIMITUAIEHBIM BOIIPOCAM
oOyuaronyecss 0O0paladiuch HEOAHOKPATHO. OTO IMO3BOJIAET OPraHU30BaTh OBJAJCHUE
r€OMETPUYECKUMH TIOHSATHUSIMM M HaBbIKAMHU IIOCIEJOBATEIIbHO M IOCTYINATEIbHO, C
COOJII0/IEHUEM TPHUHIIMIA PEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOILYI0 CUCTEMY
reOMETPUUYECKUX NPEJICTaBICHUNA OO0ydJarommxcs, paciupsiss u yriayonsas e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBSA3H.

[lepexoa K U3y4EHUIO TEOMETPUHN Ha YIrIyOJIEHHOM YPOBHE MO3BOJISET:

co3gaTth ycioBus s auddepeHunanuy oO0ydeHus, MOCTPOCHUS WHIAMBUIYATBHBIX
o0pa3oBaTeNbHBIX MpOrpamMM, OOECMEYUTh YIIYOJIEHHOE UW3Yy4YEeHHE TEOMETPUU Kak
COCTaBJISItOIIEH yueOHOoro npeamera «MaremaTukay;

HOJATOTOBUTH O0YYAIOIINXCS K MPOJOJIKEHUIO U3yUEHUsI MaTEMATHKHU C Y4ETOM BbIOOpa
Oynymeit  mpodeccun,  oOecrneunBas  MPEEMCTBEHHOCTh  MEXIy  OOUM |
npodheCCUOHAIBHBIM 00pa30BaHUEM.

Ha usyuenue yuebHoro kypca «I'eomerpusi» Ha yrinyOsn€HHOM ypoBHE oTBOAMTCS 204
yaca: B 10 kimacce — 102 yaca (3 gaca B Hezento), B 11 kiacce — 102 gaca (3 yaca B HeJeno).



COIAEPKXAHUE OBYUYEHUASA
10 KJTACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TNOHATHS CTEPEOMETPHM. ToOuka, mpsAMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTie 00 aKCMOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPHH: aKCHUOMBI CTEPEOMETPUH U
CIEACTBUS U3 HUX.

B3anmHO€e pacnonokeHue npsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TTapaJICIIbHbIC
U CKpeluBaromyecss mnpsmMbsle. [IpusHaku ckpelmmBarommxcs npsaMbiX. [lapamiensHOCTB
OPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE: NapajuIelIbHbIE IMIPSMBIE B IPOCTPAHCTBE,
MapaJuIeIbBHOCTh TPEX MPSAMBIX, MAPAJUIEIIBHOCTh MPSAMOW M ILIOCKOCTH. [lapannensHoe n
LEHTPaAJIbHOE MPOEKTUPOBaHUE, N300pakeHrne Guryp. OCHOBHBIE CBOMCTBA MapalieIbHOTO
npoektupoBaHus. M3oOpaxenue ¢uryp B HapauieIbHOW  MOPOEKUUHU. YTIIBI €
COHAIIPABJICHHBIMU CTOPOHAMU, Yroa MEXAY NpsAMBIMU B IpocTpaHcTBe. llapamienbHOCTD
IUIOCKOCTEH:  IapajulesibHble  IUIOCKOCTH, CBOMCTBAa  IIApajUICNIbHBIX  IIJIOCKOCTEH.
[Ipocreiiline MPOCTPAaHCTBEHHbIE (UTYpbl HAa IUIOCKOCTU: TETpa’lp, MHapajUIeNICUIIEe],
MMOCTPOCHUE CEYEHHUI.

IleprieHIUKYJISAPHOCTh HPSAMOW M IUIOCKOCTH: IIEPIICHAMKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MpPsMBbIE NapaUIeIbHbIE W NEPHEHAUKYISPHBIE K IUIOCKOCTH, NPU3HAK
MEPIICHIUKYJIIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeMa O NPSMOM TEPIEHANKYISPHOU
mI0CKOCTH. OPTOroHaNBHOE MPOEKTHPOBAHUE. [IepreHINKYISp U HAKIOHHBIE: PACCTOSHUE
OT TOYKHM JI0 IUIOCKOCTH, PACCTOSHHE OT MPSAMOW JO IJIOCKOCTH, MPOEKUUs (Urypbl Ha
IJIOCKOCTh. [IepneHauKyIspHOCTh IIJIOCKOCTEH: IPU3HAK MEPHEHAUKYIAPHOCTH IBYX
IIOCKOCTEN. TeopeMa o TPEX MepHEeHINKYJIIIpax.

Yriel B IPOCTPAHCTBE: YrOJI MEXAY MNPAMOM M IUIOCKOCTBIO, JABYTPAHHBIA YIOJI,
JVHEWHBIA Yroa JBYIPAHHOrO yryia. TpEXrpaHHbId W MHOrorpaHsble yribl. CBOKCTBa
IUIOCKUX YTJOB MHOrorpasHoro ymia. CBoilicTBa INIOCKMX M JBYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YIJIA.

MHororpaHHuK#

Buabl MHOTOrpaHHMKOB, pa3BEpTKa MHOrorpasHHuka. lIpusma: n-yrosbHas npusma,
npsiMasi ¥ HaKJIOHHAs MPU3Mbl, OOKOBas M MOJHAs OBEPXHOCTh NMpu3Mbl. [lapannenenunen,
NPAMOYTOJIbHBIM Tapajulesienune], U ero cBoucrBa. Kparwalmmne nmyTH Ha NMOBEPXHOCTH
MHOTOrpaHHHKa. Teopema Dunepa. [IpoctpancrBennas teopema Iludaropa. [Tupamuma: n-
yrojabHasi MUpaMujia, MpaBWIbHAsS W yced€éHHas nupaMmuibl. CBoiicTBa pédbep M OOKOBBIX
rpaHedl MpaBWIbHOW nupamuibl. lIpaBuipHbIE MHOTOTpaHHMKH: NpaBUJIbHAS OpU3Ma M
NpaBuiIbHAs MUPAMKJIA, IPABUIIbHASI TPEYTOJIbHASI TUpaMUa U IPABUIBHBIA TETPAdIP, KyO.
IIpencraBienne o0 NpaBUIBHBIX MHOTOTPAHHUKAX: OKTAIP, JOAEKAdAP U UKOCAAP.

Boruncnenue 537€MEHTOB MHOTOTPaHHHMKOB: p&Opa, auaronanu, yriasl. [lnomans
OOKOBOIl TOBEPXHOCTH M IOJHOM NOBEPXHOCTU MHPSAMOM NPU3MBI, IUIONIA/b OCHOBAHWUH,
TeopeMa O OOKOBOH MOBEPXHOCTU NpsiIMOM mpu3Mmbl. [lnomanas OOKOBOW NOBEPXHOCTH U
ITIOBEPXHOCTH IIPAaBUJIBHOW NMUPAMUJIBI, TEOPEMA O TUIOIIAAN YCEYEHHON TUPAMU/IBI.



CummeTpust B MPOCTPAHCTBE. DJIEMEHTHI CUMMETPUU IPABUIBHBIX MHOTOI'PAHHUKOB.
CummeTpuss B NPaBWIBHOM MHOIOTPAHHUKE: CHUMMETpUs MHapaulesIeNuIela, CUMMETPHUS
PaBUIBHBIX IIPU3M, CAMMETPHS IIPABWIBHON ITUPaMUJIBI.

BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOpP B IMPOCTPAHCTBE, HYJEBOM BEKTOp, JJIMHA HEHYJEBOIO BEKTOPA,
BEKTOpbI KOJUIMHEAPHBIE, COHAIIPABJICHHbIE W MPOTHUBONOJIOKHO HANpPAaBICHHBIE BEKTOPBI.
PaBeHCTBO BEKTOPOB. [[eHCTBHSI C BEKTOpPAMM: CIIOKEHHE M BBIUMTAHHE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha 4ucio. CBOWCTBA CIOKEHHS BEKTOPOB.
CpoiicTBa yMHOXEHUsI BEKTOpa Ha uMcio. lloHsTne komIiuiaHapHble BEeKTOpbl. lIpu3Hak
KOMIUTAHAPHOCTU TpEX BeKTOpoB. lIpaBmio mapamnenenumnena. Teopema O pasnoKeHUH
BEKTOpa MO TPEM HEKOMIUIAaHApHBIM BeKTOpam. lIpsMoyronbpHas cucTeMa KOOpJIWHAT B
npoctpanctBe. KoopauHatel BekTopa. CBsA3b MEXAY KOOpPAMHATAMM BEKTOpa U
KOOPJIMHATaMH TOYEK. YTOJI MEXKIy BeKTOpamMu. CKaIIpHOE POU3BEIEHUE BEKTOPOB.

11 KIIACC

TeJsia BpameHus

[ToHsiTHSA: UMIUHApPUYECKAs] TMOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTh, cdepuueckas
MOBEPXHOCTh, 00pa3yrolire noBepxHocTel. Tena BpaleHus: HHINHIP, KOHYC, YCEUEHHBIN
KOHYC, cdepa, map. BzaumMHoe pacnonoxxenue cepsl U MIIOCKOCTH, KacaTelbHas MIIOCKOCTh
K cepe. M300paxkeHne Ten BpalleHHs Ha IUIOCKOCTH. Pa3BépTka mWIMHApa M KOHYcCA.
CummeTtpus cdepsl U mapa.

O06bEém. OcHoBHBIE cBOMcTBa 00bEMOB Ten. Teopema 00 00BEME MPSAMOYTOJIHHOTO
napasuieynenuneaa u cieacteus u3 He€. O0BEM NpsIMONl M HAKJIOHHOM MPHU3MBI, ITUIHHAPA,
nupamMuzbl 1 KoHyca. O0BEM 1apa v IapoBOro CErMEHTA.

KomOuHanuu Tenm BpalleHHss ¥ MHOTOTpaHHMKOB. [Ipu3Mma, BnHcaHHas B IUJIMHJIP,
onucaHHas okoso nuinHiapa. Ilepeceuenue cdepsl u mapa c mwiockocteio. Kacanue mapa u
cheppl MIOCKOCThIO. [lOHSTHE MHOrorpaHHuMKa, OINHCAHHOIO OKOJO cdepsl, cdepsl,
BIIMCAHHOW B MHOTOIPAHHMK WJIM TEJIO BPALLEHUS.

[Tnomaae MOBEPXHOCTH IMIIMHIIPA, KOHYCa, Tuiomanas chepsl u e€ yacten. [lonodue B
npoctpanctBe. OTHoIEHHE O00BEMOB, TUIOMIAACH TMOBEPXHOCTEH MOAOOHBIX GUTYP.
[IpeoOpa3oBanue nogoOusi, romoteTus. Pemenne 3amad Ha MIOCKOCTU C HCIOJIb30BAHUEM
CTEPEOMETPUUECKUX METO/IOB.

[locTpoeHue cedyeHHI MHOTOTPAHHUKOB M TEJ BpAILEHUSA: CEUYEHHUS IMJIUHIpa
(mapajuienbHO W TEPHEHJUKYJSIPHO OCH), CEUEHUsI KOHyca (IMapajulesibHble OCHOBAaHHUIO U
IIPOXOJISIIINE YEPE3 BEPIIMHY), CEUEHHUSI 11apa, METO/bI IOCTPOCHUS CEUEHUI: METOJ] CJIEIOB,
METO/1 BHYTPEHHETO MPOESKTUPOBAHMSI, METOJ] IEPEHOCA CEKYIIEH TIOCKOCTH.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Onepauuy HaJl BEKTOpamMH. BeKTOpHOE yMHOXKEHUE
BEKTOpOB. CBOICTBa BEKTOPHOrO YMHOXeHUA. lIpsamoyronpHas cuctemMa KOOpIMHAT B
npoctpanctBe. Koopaunatel BekTOpa. Pasnmoskenue Bektopa mo ©6asucy. Koopaunatho-
BEKTOPHBIA METOJI IIPU PELIEHUU TEOMETPUUECKUX 3a/1a4.

JABUKEeHMSI B IPOCTPAHCTBE



JBmxenus mpoctpanctBa. Orobpaxenus. [[BmwkeHus u paBeHCTBO ¢uryp. OOmme
CBONMCTBA JABWMKCHHW. BUIbl IBMKEHUN: MAapaUIeNbHBIN NEPEHOC, LIEHTPAJIbHAS CUMMETPHSI,
3epKajibHasi CUMMETpUs, OBOPOT BOKpYr mpsimol. IIpeoOpasoBanusa nomobus. Ilpsmas u
cdepa Diinepa.



IHNIAHUPYEMBIE PE3VYJBTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIIUTAHME:

c(OPMUPOBAHHOCTh TPAXKAAHCKOW TMO3UIUU OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOr0 OOLIECTBA, IPEICTABIEHNE O MATEMATHYECKUX OCHOBAX
(YHKIMOHUPOBAHMSI PA3JIMYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPakJaHCKOro OOIIecTBa
(BBIOOpBI, ONPOCHI U APYTOE€), YMEHHUE B3aUMOJEHCTBOBATh C COLMAIIBHBIMU UHCTUTYTaMU B
COOTBETCTBHUHM C UX (DYHKLIMSIMHU U HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(OPMHUPOBAHHOCTh POCCUMCKOMN I'paX1aHCKON UAEHTUYHOCTH, YBAXKECHUS K IPOILIOMY
M HACTOSLIEMY POCCHUHCKONM MAaTEMAaTHKH, LIEHHOCTHOE OTHOIICHHE K JOCTHKECHHSIM
POCCUICKMX MAaTE€MaTUKOB M POCCHMCKOM MAaTEMaTUYECKOM HIKOJbI, WCIOJIb30BAHUE ITUX
JOCTH)KEHUW B IPYTUX HAYKaX, TEXHOJOTHUAX, CPepax SKOHOMUKU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HAaHUE JYXOBHBIX IIEHHOCTEH pOCCHICKOro Hapoja, Cc(HOopMHUPOBAHHOCTH
HPaBCTBEHHOI'O  CO3HAHUS, JOTUYECKOIO TMOBEICHHUS, CBA3aHHOIO C IPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUN HAyKU U JeSTENbHOCThIO YUEHOTO, OCO3HAHKE JIMYHOTO BKJIaJa B
MOCTPOEHUE YCTOMYUBOTO OYIYILIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE  OTHOLIEHHE K MHpY, BKJIIOYas OCTETHUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, pEIICHUN, PaCCYKICHUN, BOCIHPUMMYUBOCTH K
MaTeMaTUYECKUM acleKTaM Pa3INvHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnMTaAHKE:

c(OpPMUPOBAHHOCTh YMEHHS TPUMEHATh MaTeMaTHYECKHE 3HAHUS B MHTEpecax
3I0pOBOro M 0e30macHoro odpasa >kKM3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO
(3mopoBoe mnHTaHME, COATAHCUPOBAHHBIA pEXUM 3aHATHM W OTAbIXa, peryJsapHas
¢u3nueckass aKTHUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHUE IMPHU 3AHITHUSAX CIOPTHUBHO-
0370POBUTEIBHOM E€ATETbHOCTBIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUE IIEHHOCTH TPYAOIIOOUs, HWHTEpPEC K pPa3IUYHBIM
chepam mnpodecCHOHANBHONW  JIESATEIbHOCTH, CBSI3aHHBIM € MaTeMaTUKOW U e
MPWIOKEHUSIMA, YMEHHE COBEpIIATh OCO3HAHHBIM BbIOOp Oyayuied mnpodeccun u
peann30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE IUIaHbl, TOTOBHOCTh U CHOCOOHOCTH K
MaTeMaTHYEeCKOMY OOpa30BaHMIO M CaMOOOpPa30BaHMI0 HAa MPOTSHKEHWHM BCEW JKU3HH,
TOTOBHOCTh K AKTHMBHOMY YYacTHUIO B PEUIEHUMM MPAKTUYECKUX 3a7a4 MaTeMaTUYeCKON
HaIIPaBJICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:



c(hOPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHMMAaHWE BIUSHUS COIMAIBLHO-
SKOHOMMYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAIBHOU Cpejlbl, OCO3HAHUE
I00aJbHOTO  XapakTepa dSKOJIOTHYECKMX IMpoOJieM, OpHEHTalus Ha IPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUM JJId pelIeHus 3ajad B 00JIaCTM  OKpY’KaloIeH cpessl,
IJITAHUPOBAHUE TOCTYNKOB W OIEHKM HMX BO3MOXHBIX MOCJIEACTBUUA MJIA OKpYKarouien
Cpenbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAyKH M OOIIECTBEHHOW NPAKTHUKH, MOHMMAHUE MaTeMaTHUYeCKOM HayKu Kak
chepnl YETOBEUYECKOW NEATELHOCTH, 3TAMOB €€ Pa3BUTHS M 3HAYUMOCTH IS Pa3BUTHS
IUBWIN3ALNY, OBJAJCHUE S3bIKOM MATEeMaTUKM W MaTEMAaTHYECKOM KYyJIbTYpOH Kak
CPEJCTBOM IMO3HAHUSI MHPA, TOTOBHOCTH OCYILECTBIATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO
JEATEIbHOCTh MHANBUYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHBbIe YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBUS

Ba3oBble jiornyeckue aeiicTBUA:

BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHSTUN, OTHOIICHUH MEXAY TMOHATUAMH, (POPMYIUPOBATH ONpENETICHUsI TMOHSITHUH,
yCTaHABJIMBATh CYIIECTBEHHBIA TMPU3HAK KIacCU(UKAIIUH, OCHOBAHUSA ISl 00OOIIECHUS U
CpaBHEHUS, KPUTEPHH IMPOBOJIUMOTO aHAJN3a;

BOCIIPHHUMATh, (HOPMYIUPOBATh M MPEOOPA30OBBIBATh CYKICHUS: YTBEPAUTEIHHBIC U
OTpUlIATEIbHBIC, €AUHUYHBIC, YACTHBIC U 00IIIKE, YCIOBHBIC,

BBISIBIISITh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOpPEYHS B (paKkTax,
JTAHHBIX, HAONIOMCHUSIX W YTBEPKICHUAX, TNpENjJaratb KPUTEPUU JUISI BBISIBICHUS
3aKOHOMEPHOCTEN U IMTPOTUBOPEUUI;

JIeaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, EAYKTUBHBIX U WHIYKTHUBHBIX
YMO3AKJIFOUCHUH, YMO3aKJIFOUYEHUN 110 aHAJIOTUU;

MIPOBOJIUTH CAMOCTOSATEIHLHO JTOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUH (TIPSIMBIC
U OT MPOTHUBHOTO), BHICTPAWBaTh apTYMEHTAIIMIO, MPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIC CYK/ICHUS U BHIBOJIBL;

BBIOWpATh CMOCOO pelieHus y4deOHOW 3amadyu (CpaBHUBATh HECKOJBKO BapHAHTOB
perieHus, BBIOMpATh HauOoJiee TOAXOMSIIUNA C YYETOM CaMOCTOSITENIBHO BBIJIEICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBareabcKkue 1eHCTBUA:

UCIIOJIB30BaTh  BOINPOCHI  KaK  MCCIICIOBATEIbCKUA  MHCTPYMEHT  ITO3HAHHS,
dbopMyIUpOBaTh BOMPOCH], (UKCUPYIONME MPOTHBOpPEUYUE, MPOoOJIeMy, YCTaHABIMBATH
HMCKOMOE U JTaHHOE, ((OPMHUPOBATh TUTIOTE3Y, aPTYMEHTUPOBAThH CBOIO TTO3UIINI0, MHCHHE,

IPOBOJUTH CAaMOCTOATENbHO CIUIAHUPOBAHHBINA JKCIEPUMEHT, MCCIEIOBAHUE II0
YCTAHOBJICHUIO OCOOCHHOCTEW MAaTeMaTUYECKOro 00bEKTa, SIBICHUS, MPOIECCA, BBISBICHUIO
3aBUCUMOCTEHN MEXTy O0BEKTAMH, SIBICHUSIMH, IPOIIECCAMU;



CaMOCTOSTENIbHO  (hopMyaupoBaTh OOOOIIEHUS W  BBIBOJABI IO  PE3yJIbTaTaMm
NpOBEeAEHHOTO HAOMIOACHMSI, HCCIEAOBAHUSA, OLIEHUBATh JIOCTOBEPHOCTH MOJYYECHHBIX
PE3yNbTaTOB, BHIBOJOB M 0000IIEHNUI;

IPOTrHO3UPOBATh BOZMOXHOE Pa3BUTHE MPOIIECcca, a TAKXKE BBIBUTATH MPEANOI0KEHUS
0 €ro Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora c uHpopmanueii:

BBISIBIISITH JIePUIMTHI MHPOPMALIUU, TaHHBIX, HEOOXOJUMBIX JIJIi OTBETA Ha BOIPOC U
JUTSL pelIeHUs 3a]1a4H;

BbIOMpaTh HMH(POPMALIMIO U3 MCTOYHUKOB PpA3IMUHBIX THUIOB, AaHAJIU3UPOBATH,
CHUCTEeMAaTU3UPOBaTh M HWHTEPIPETHUPOBATh HHPOPMAIMIO PA3IWYHBIX BHIOB U  (QOpM
Mpe/ICTaBICHHUS,

CTPYKTYpUpOBaTh HWHGOpPMAIUIO, TMPEACTaBIsATh €€ B  pa3audHbIX  (popmax,
WJUTIOCTPUPOBATH TpauuecKu;

OLICHMBATh HAAE&KHOCTh HH(MOPMALMKA 1O CaMOCTOSATENBHO CHOPMYITHPOBAHHBIM
KPUTCPHUSIM.

KoMMyHUKATHBHBIE YHUBEPCATbHbIE YUeOHbI€e TeHCTBHSA

Oo0menne:

BOCIPUHUMATH U (OPMYJIUPOBATH CYKICHUS B COOTBETCTBUH C YCIIOBUSAMHU U ICIISIMU
OOIIeHMSI, ICHO, TOYHO, TPAMOTHO BBIPQKATh CBOKO TOYKY 3PCHHSI B YCTHBIX U IMMMCHMEHHBIX
TEKCTaxX, JaBaTh MOSICHCHHWS IO XOAY pEIICHHS 33Ja4d, KOMMCHTHPOBATH TOJyYEHHBIN
pe3yIIbTaT;

B X0JIe 00CYJICHHS 3aJaBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOMN TEMbI, IPOOJIEMBI,
pelraeMoii 3a1auu, BbICKa3bIBaTh UJICH, HALICJICHHBIC Ha MIOMCK PEIICHUs, COITOCTABIIATH CBOU
CYXICHHSI C CYXICHUSMH JIPYTUX YYaCTHHKOB JWajora, OOHApYKWBAaTh pa3jnune |
CXOJICTBO TIO3UIIHH, B KOPPEKTHOH opme POopMyTUPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHS,

MPEICTaBIATh Pe3y/IbTaThl PEIICHUS 3a/Ja4yH, SKCICPUMEHTa, UCCIICIOBAHMS, MPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (OpMAT BBICTYIUICHUSA C YY4ETOM 3a7ad NPE3CHTAMHA U
0COOEHHOCTEH ayTUTOPHHU.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJIAITh IJIaH, QJITOPUTM PEIIECHUs 33/Ja4, BHIOMpATh CIOCOO pelIeHus: ¢ y4EToM
UMEIOLIUXCA  PECYypCcOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpOBaTb U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MHPOpPMALIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJaJ€Th HABBIKAMM TI03HABATEIBHON pEeQIEKCUM KaK OCO3HAHMSI COBEpPILAEMbIX
ACUCTBUM W  MBICIUTENBHBIX TMPOIECCOB, MX pE3yNbTaToB, BIAAETh CHocobaMu
CaMOITPOBEPKH, CAMOKOHTPOJIA MPOLIECCA U PE3YJIbTATa PEIICHNUS] MATEMATUYECKOM 3a/1a4H;

IIPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTBH IIPHU PEILICHUU 3aa4d, BHOCUTH
KOPPEKTUBbI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HaMIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OIICHWBATh COOTBETCTBUE pe3yJabTaTa MW W YCIOBUSAM, OOBICHATH TNPUUUHBI
TOCTIKCHUSI WM HEJOCTIDKCHHSI PE3YJIbTaTOB JACATEIBHOCTH, HAXOAWTH OIMMOKY, JaBaTh
OIICHKY TIPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTEJIbHOCTD:

MOHUMATh M WCIIOJH30BaTh TMPEUMYIIECTBA KOMAHAHOW W WHIUBHAYATHHOU PaOOTHI
MIpU PENICHUH y4eOHBIX 3a7ad, MPUHUMATH II€JIb COBMECTHOUW ACATEIBHOCTH, IUIAHUPOBATh
OpPraHM3AIMI0 COBMECTHOW paboOThl, paclpeaensTh BHIbI paboOT, JAOrOBapUBATHCS,
o0Cy>KIaTh MPOIIeCcC U pe3yabTaT paboThl, 000011aTh MHEHHS HECKOIBKUX JIIOJICH;

y4acTBOBATh B TPYIINIOBBIX (hopMax padboThl (00CYkKIeHHUS, 0OMEH MHEHHH, «MO3TOBbIE
MITYPMBI» M WHBIE), BBITIOJHATH CBOIO YacTh PaOOTHI M KOOPAUHUPOBATH CBOM JCHCTBUSA C
IPYTUMHU WICHAMH KOMaHIbI, OIEHWBATh KauyeCTBO CBOETO BKJaJa B OOIIMA MPOIYKT IIO
KpUTEpHsiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aMOICHCTBHSI.

HPEIMETHBIE PE3YJIBTATDI

K xoniry 10 kiaacca oOyyaromuicss HAyquTCs:

e CBOOOTHO ONIEPUPOBATH OCHOBHBIMH TIOHITHIMHU CTEPEOMETPHH TIPH PEIICHUU 337124 U
MIPOBEICHUH MaTEeMAaTHIECKUX PACCyKICHUM;

e IPUMEHSTh aKCHOMBI CTEPEOMETPUM U CJEACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKUX 33]1aY;

* KJTacCU(DUIIUPOBATH B3AaUMHOE PACIIONIOKEHUE TIPSIMBIX B TIPOCTPAHCTBE, TUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE;

¢ CBOOOHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMH C YTJIAMH B TIPOCTPAHCTBE: MEKIY
IPSIMBIMH B TIPOCTPAHCTBE, MEX]TY MPSIMON U MIIOCKOCTHIO;

« CBOOOHO ONEPUPOBATH MOHSATUSIMHU, CBSI3AHHBIMU C MHOTOTPaHHUKAMU;

¢ CBOOOZHO pacro3HaBaTh OCHOBHBIC BHJBI MHOTOTPAaHHUKOB (MpH3Ma, MHpaMUa,
MPSAMOYTOJIbHBIM Napaijiesienunen, Kyo);

e KJJaCCU(UIIUPOBATH MHOTOTPAHHUKH, BEIOWPAsi OCHOBAHUS /IS KilacCUu(PUKanuu;

¢ CBOOOZHO OMEPHPOBATH TMOHSATUSMHU, CBA3AHHBIMH C CEUEHHEM MHOTOTPAHHHUKOB
MJIOCKOCTBIO;

* BBITIOJIHATH TapajIeIbHOE, [IEHTPATbHOEC W OPTOTOHAIBLHOE MPOCKTHPOBAHUE (PUTYP
Ha TIOCKOCTD, BHITIOJIHITH H300pakeHUsT GUTYp Ha TIOCKOCTH;

e CTPOUTH CEUYCHHS] MHOTOTPAHHUKOB PA3IMYHBIMH METOJAMH, BBITIONHATH (BEIHOCHBIC)
MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUJ CBEpXY, COOKY,
CHU3Y;

¢ BBIUMCIIAATh  IUIONIAANM  TMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MHPaMHJIA),
TE€OMETPUUECKUX TEJl C MPUMEHEHHEM (opmy,

¢ CBOOOZTHO OMEPUPOBATH MOHATHSIMHU: CHMMETPHUS B TMPOCTPAHCTBE, IEHTP, OCh U
MJIOCKOCTh CHMMETPHUH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUU (DUTYPHI;

e CBOOOHO ONEPUPOBATH MOHATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpPaM U KOOpPJIMHATAM B
IPOCTPAHCTBE;

e BBITIOJTHSATH ACHCTBUS HAJ] BEKTOPaMHU;



epCIIaTh 3aJadM Ha A0Ka3aTCIbCTBO MATCMATHYCCKHX OTHOILIICHUM U HaXO0XACHHUEC
rCOMCTPUICCKUX  BCIMYHMH, IIPHUMCHSAA HMU3BCCTHBIC MCTOJbI IIpU PCHICHHUU
MATCMATUYCCKUX 3a/la4 ITOBLIIMCHHOT'O 1 BBICOKOI'O YPOBH:A CIIOKHOCTH,

o IIDUMCHSTD HpOCT@ﬁHIHG IMpOorpaMMHBIC CPCACTBA U SJICKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTCMBI TP PCHICHUU CTCPCOMCTPUICCKHUX 3aaa4,

eW3BJICKaTh,  MPEOOpPa3OBBHIBATH W  HWHTEPIPETHPOBATH  WH(DOpMAIUi0 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypaxX, MPEACTABICHHYI0O Ha 4YepTexax U
pUCYHKaX;

e IPUMEHSTH TIOJIyYCHHBbIC 3HAHUS Ha TMPAKTHKE: CPaBHUBATh M aHAJIM3UPOBATh
peasibHble CUTYaIluu, IPUMEHATh U3yYEHHbBIC MOHSATHUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTHUeCKu  C(HOPMYJIMPOBAHHON  MPOOJEMBI, MOJCIUPOBATh  pEabHBIC
CUTyalldd Ha f3bIKE TIEOMETPUHU, UCCIEAOBaThb IOCTPOEHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHSATUN U TEopeM, alrapaTa aiareOpsl, penarh
MPaKTUYECKHE 33/1a4, CBA3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUUMH;

e UIMETh NPEJICTABICHNUA 00 OCHOBHBIX 3Tallax pPa3BUTHSA T€OMETPUHM KaK COCTaBHOMN
4acTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K xoniry 11 kiaacca oOyyaromuiicst HAy4uTCs:

« CBOOOJIHO ONEPUPOBATH MOHITUSIMHU, CBA3AHHBIMU C IIMIMHIAPUYECKON, KOHUYECKON U
chepuiecKoil HOBEPXHOCTIMH, OOBSCHATH CIIOCOOBI MOJTYyYEHHUS;

e ONIEPUPOBATH MOHATUAMH, CBSI3AHHBIMH C TEJIaMH BpAIICHUS: [IUIUHAPOM, KOHYCOM,
cdepoii u mapom;

e pacrio3HaBaTh Teja BpalieHus (LIMHIP, KOHYC, cepa U 1map) u 0ObICHATH CIIOCOObI
MIOJIYYCHHSI TEJl BpaICHUS;

e KJTACCU(PUIIUPOBATH B3aUMHOE PACTOJIOKEHUE C(PEephl U TIIOCKOCTH;

 BBIYUCIIATH BEIMYMHBI DJIEMEHTOB MHOTOTPAaHHHKOB W TEN BpalleHHs, OOBEMBI H
IUIOIIAIM TTIOBEPXHOCTEW MHOTOTPAHHUKOB U TEJ BpAlllEHUsl, FCOMETPUUECKUX TN C
npuMeHeHueM GopmyI;

¢ CBOOOJTHO ONIEPUPOBATH MOHITHIMH, CBI3aHHBIMUA C KOMOWHAITUSIMU TEJl BPAILICHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIUCAHHBIN B cpepy M ONMUCAHHBIN OKOJIO c(pephl,
cdepa, BIucaHHas B MHOIOTPAHHUK WM TEJIO BPAILLICHUS;

* BBIYUCJIATH COOTHOUICHHSI MEXAY IUIOIAAsIMU MOBEPXHOCTEN U 00bEMaMuU MOAOOHBIX
TEJI;

e N300paxkaTh H3y4yaeMble (UTYpbI, BBIMNOJIHATH (BHIHOCHBIE) IJIOCKUE YEPTEKU W3
PUCYHKOB TIPOCTBIX O0BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHHUS
TEJ BPAIlICHUS;

* U3BJICKATh, WHTEPIPETUPOBATL U peoOpa3oBLIBAThH uHdopmaImio 0
MIPOCTPAHCTBEHHBIX TEOMETPUUECKHX (UTypax, MPEACTABICHHYIO Ha YEpTEkKax H
PUCYHKAX;

L CBO60,Z[HO OIICpUPOBATH MMOHATHEM BCKTOP B IIPOCTPAHCTBE;
¢ BLITIOJIHATD OIICpali HaZl BCKTOpaMU;
¢ 3a/1aBaTh INIOCKOCTh YPABHCHUCM B I[eKapTOBOﬁ CUCTCMC KOOPAWHAT,



epeIllaTh TEOMETPUYECKHUE 3a7a4d Ha BBIYHMCICHHWE YIJIOB MEXIYy MPIAMBIMH U
MJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKU JIO IUIOCKOCTH, B IICJIOM, Ha
IpUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPU PEIICHHH;

¢ CBOOOZHO OINEpPUPOBATH MOHSATHUSIMHU, CBSI3aHHBIMU C JIBIDKCHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUIA;

¢ BRITIOJTHATh M300pa)KEHNUS MHOTOTPAHHMKOB W TEJ BpAIEHUS TPH TMapauieTbHOM
nepeHoce, ILEHTPaIbHOM CUMMETPHUH, 3€pKAIbHOM CHUMMETPUU, TPU IOBOPOTE
BOKPYT MIPsIMOiA, MpeoOpa3oBaHus Mo 100us;

e CTPOUTH CEUYEHHMS MHOTOTPAaHHMKOB M TeN BpallleHWs: CEYEeHHs IHJIMHJIpa
(mapajuienbHO W TEPHEHIUKYJSIPHO OCH), CEYEHUd KOoHyca (mapajuieIbHbIe
OCHOBAHUIO U MPOXO/ISIIKE Yepe3 BEPILINHY), CEUCHHUS I1apa;

* ICTIOJIb30BaTh METOJ/IbI MMOCTPOEHHUS CEUYECHM: METOJ CJIEIOB, METOJ BHYTPEHHETO
IPOEKTUPOBAHUSI, METO/] IIEPEHOCA CEKYIIEeH MIOCKOCTH;

* IOKAa3bIBaTh TEOMETPHUIECCKUE YTBEPKICHUS;

e IPUMEHSITh TEOMETpUYECKHE (aKThl ISl PEHICHWs CTEPEOMETPUUYCCKUX 3ajad,
MPEMOJIarafoIuX HECKOJIBKO IIAroB PEIICHUs, €CIU YCIOBUSA MPUMEHEHHUS 3aaHbl
B SIBHOU M HESBHOM (opme;

epelaTh 3aJa4d Ha J0KAa3aTebCTBO MATEMAaTHYECKUX OTHOIICHHM W HaXOXKICHHUE
TCOMETPUUYCCKUX BEIUYHH,

e IPUMEHSTh MPOTPAMMHBIE CPEICTBA W JJICKTPOHHO-KOMMYHHKAIIMOHHBIC CHCTEMBI
U PEIICHUHU CTEPEOMETPUIECKUX 3a1a4;

e IPUMEHSTH TOJYYEHHbIE 3HAHWUSA HaA TPAKTUKE: CpPaBHUBATh, AHAIU3UPOBATH U
OIICHUBATh pEAJbHbIC CUTYyallud, NPUMEHSATh W3YYCHHBIC TOHATUS, TEOPEMBbI,
CBOMCTBa B IIpollecC€ IOMCKA pEUIeHUs MaTeMaTU4ecKd CGHOpMYITUPOBAHHOU
po0OJIeMbI, MOIETUPOBATh peajbHbIe CUTYaIlMd Ha S3BIKE T€OMETPHUH, UCCIIE0BATh
MIOCTPOCHHBIE MOJIENTM C HCIOJb30BAaHUEM TI'€OMETPUUYECKUX TOHATUH M TEOPEM,
anmapara ajareOppl, pemaTh MPAKTHUYECKUE 3a/Jaud, CBSI3aHHBIC C HAXOXJICHHUEM
TCOMETPUUYECKUX BEITUYHH,

e IMETh TIPEJICTABIICHUS 00 OCHOBHBIX JTallax pPa3BUTHS T'€OMETPUM KaK COCTaBHOM
JacTH (yHIaMEHTA Pa3BUTHUS TCXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne HaumeHoBaHue pa3ie/ioB U TeM
n/n NPOrpamMMbl

1 BBenenue B crepeomMeTpurio

9 B3anMHOE pacnosiokeHue NpsiMbIX B

IIPOCTPAHCTBE

KoanuecTBo 4acoB

Konrpoabnsie IIpakruyeckue

DyiekTpoHHbIE (IU(POBBIEL)
o0pa3oBaTejibHbIE PeCYpPChI

O06mako 3uanuii https://oblakoz.ru/
bu6nmorexa IIOK Mos mkona
https://lib.myschool.edu.ru/market?filters=

O0Jako 3Hanuii https://oblakoz.ru/
bubnuorexa [IOK Mos mikoina
https://lib.myschool.edu.ru/market?filters=

[TapamiensHOCTh NPSMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

O06mako 3uanuii https://oblakoz.ru/
bubnunorexa IIOK Mos mikona
https://lib.myschool.edu.ru/market?filters=

[TepnieHAUKYIAPHOCTD MPSIMBIX U
IUIOCKOCTEN B POCTPAHCTBE

5 VYTiIBl ¥ paccTosHUSA

6 MHororpaHHUKH

Oo6mako 3uanuii https://oblakoz.ru/
bubnuorexa [{OK Mos mikosna
https://lib.myschool.edu.ru/market?filters=

O0Jako 3Hanuii https://oblakoz.ru/
bubmuorexa [IOK Mos mikomna
https://lib.myschool.edu.ru/market?filters=

O0Jako 3Hanuii https://oblakoz.ru/
bubmuorexa [IOK Mos mikomna
https://lib.myschool.edu.ru/market?filters=

7 Bexkropsl B mpocTpaHcTBE

O06mako 3uanwuii https://oblakoz.ru/
but6mmorekxa [IOK Mos mkxona
https://lib.myschool.edu.ru/market?filters=

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Oo6mako 3uanwnii https://oblakoz.ru/
bubnuotexa [JOK Mos mkomna
https://lib.myschool.edu.ru/market?filters=




11 KJTACC

HaumenoBanue pa3aesioB U TEM

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne ni/m Konrpoabnsie IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Oo6unako 3Hanuii https://oblakoz.ru/
1 AHaUTHYECKas TEOMETPHS 15 1 bubnmoreka [JOK Mos mkona
https://lib.myschool.edu.ru/market?filters=
O0Jako 3Hanwuii https://oblakoz.ru/
[ToBTOpEeHME, 0000IIEHNE 1
2 N — 15 1 bubnuorexa [IOK Mos mkoia
H https://lib.myschool.edu.ru/market?filters=
O0Jako 3Hanwuii https://oblakoz.ru/
3 O0BEéM MHOTOTPAaHHHUKA 17 1 bubaunoreka [JOK Mos mkona
https://lib.myschool.edu.ru/market?filters=
Oo6mako 3uanuii https://oblakoz.ru/
4 Temna Bpamenus 24 1 bubnmoreka [JOK Mos mkona
https://lib.myschool.edu.ru/market?filters=
. Oo6imako 3uanuii https://oblakoz.ru/
[Tnomaau moBEpXHOCTU U OOBEMBI
5 COVITELX Tl 9 1 bubnuorexa [IOK Mos mikomna
pyr https://lib.myschool.edu.ru/market?filters=
O0Jmako 3Hanwuii https://oblakoz.ru/
6 JIBrKeHus 5 1 bubnnorexa [JOK Mos mkomna
https://lib.myschool.edu.ru/market?filters=
O0ako 3Hanuit https://oblakoz.ru/
[ToBTOpenue, 0600IEeHNE U
7 CHCTeMATHAAMHS AHATT 17 2 bubnuotexa [JOK Mos mkomna
1 https://lib.myschool.edu.ru/market?filters=
OBIIEE KOJIMYECTBO YACOB ITO
m 102 8 0

I[TPOT'PAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

YUYEBHUKHU, UCIIOJb3YEMBIE JJ151 PEAJIM3AIIMA PABOYEM
ITPOI'PAMMBbI

» MaremaTuka: anredpa 1 Hayajia MaTeEMaTHUECKOI 0 aHalln3a, reometpus. ['eometpus, 10-
11 xnmaccsl/ byty3oB B.®., [Ipaconos B.B. nox penakuueit CagoBauuero B.A.,
AxknuonepHoe obdmectBo «M3aarenscTBo «lIpocBemenne»

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
1. O6mako 3HaHUU

https://oblakoz.ru/

2. bubmmoteka [IOK Akanemun Munrnpocsemienusi Poccuu
https://lesson.edu.ru/

3. AO UznarenbctBo «IIpocBemieHune
https://prosv.ru/

4. bu6mnoreka LJOK Mos mkoira
https://lib.myschool.edu.ru/market?filters=

5. T'ocynapctBenHast o6pa3oBaTenbHas ardopma «Poccuiickas AIeKTPOHHAS KOy
https://resh.edu.ru/



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 460837604057956529703830632163952415623550190442
Bnagenew MNonoeyak Enena BnaguMuposHa
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