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HOACHUTEJBHASA 3AIINCKA

['eometpust siBisieTcss OAHMM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEIIHETO
oO1ero oOpa3zoBaHus, TaKk Kak 00eCreuynBaeT BOZMOKHOCTh U3YUCHUS TUCHIUTLTNH
€CTECTBEHHO-HAYYHOW HANPABICHHOCTH W NPEAMETOB TI'yMaHUTAPHOIO LHKIIA.
[lockonmpky  JOrMYecKoe  MbIIUIeHHE,  (opmupyemoe  mpH U3YYEHUU
00y4aronMMuUCs MOHATUHHBIX OCHOB N'€OMETPUHM, MPHU JI0KA3ATEIBCTBE TECOPEM M
MOCTPOCHUM LIETIOYKHU JIOTUYECKUX YTBEPKICHHUM IMPU PELICHUH F€OMETPUUYECKHUX
3a71a4, YMEHHE BBIIBUIaTh M ONPOBEPraTb TIMIOTE3Bl HETMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOTO LMKJIA, B YaCTHOCTH
dbu3nYecKuX 3aaadu.

Ienb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpus» Ha yrimyOnéHHOM
YPOBHE — pa3BUTHE WHIUBUAYAIbHBIX CIIOCOOHOCTEW OOyYaroIUXCs IpU
U3yYE€HUU T€OMETPUH, KaK COCTaBIISIIOIIECH MpeIMeTHOU obsmact «MaTtemaTuka u
nHpopmaTuka»  uyepe3  oOecredeHWE  BO3MOXKHOCTH  MPUOOPETEHUsT U
UCIIONIb30BaHUsl OoJjiee TIIYOOKMX TE€OMETPUYECKMX 3HAHWM H  JEHCTBHIA,
CHELU(PUYHBIX T€OMETPUHU, U HEOOXOIUMBIX JUIsSl YCIIEITHOTO MPOo(hecCnOHATIBHOTO
o0Opa30BaHMsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MaTEMaTHKHU.

[IpuopuTeTHBIMU 3alayaMyd Kypca TE€OMETpUM Ha YIIIyOJIEHHOM YpOBHE,
PACHIMPSIONIMMHI U YCUIIMBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBIISIFOTCS:

pacIIMpeHne MPEICTABICHUS O TEOMETPUM KaK YaCTH MUPOBOU KYJIbTYpbI U
(opMHpOBaHKE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHrEe TPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BAKHEUIIMX MAaTEMaTUYECKUX MOJIENAX, MO3BOJIONIMX OINKUCHIBAaTh UM HU3Yy4aThb
pa3HbIE SBJIEHUS OKPYKAIOIIETO MUPA, 3HAHWE MOHATUHHOIO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOTo Kypca FeOMETpUH;

(opMHpOBaHME ~ yMEHUS ~ BJaJAE€Th  OCHOBHBIMM  TOHATUSAMH O
OPOCTPAHCTBEHHBIX (PUTIypaXx M HUX OCHOBHBIMH CBOMCTBAaMH, 3HAHHUE TEOPEM,
dbopMyn ¥ yMEHHE HMX TPUMEHSATh, YMEHHUS JOKa3bIBaTh TEOPEMbl W HAXOIUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHUs 3a/1a4;

(dopMHpOBaHKE YMEHHS PAaCllO3HABAaTh HA YEPTEXKaX, MOJACIAX U B PEaIbHOM
MHpPE MHOTOTPaHHUMKM M Te€ja BpalICHUs, KOHCTPYUPOBATh T'€OMETPUYECKHUE
MOJENH;

(opMupoBaHHE MOHUMAHUS BO3MOXKHOCTU aKCHOMATUYECKOTO IMOCTPOCHHMS
MaTeMaTUYeCKNX TEOpHi, (GOpMHUpPOBAHWE MOHUMAHUS POJH AKCHUOMATHUKH TIpU
IIPOBEACHUY PACCYKICHUN;

dbopMHpoBaHKME yMEHHUS BIAJAETh METOJAaMHU JOKAa3aTeIbCTB W aJITOPUTMOB
pelIeHns, YMEHHUSI UX NPUMEHSATh, MPOBOJUTH J10KA3aTEJIbHbIE PACCYXIECHUSA B
XOJI€ PELICHHs CTEPEOMETPUUECKUX 3a1a4 U 33724 C IPAKTUYECKUM COJEPKAHUEM,
(dopMupoBaHUE MPEACTABICHUS O HEOOXOIUMOCTU J10KA3aTEIbCTB MPH



000CHOBaHNY MaTEMAaTHUYECKUX YTBEPKIACHUN U POJIM aKCUOMATHUKH B TIPOBEACHUN
JEAYKTUBHBIX PaCCYKICHUH;

pa3BUTHE W COBEPIICHCTBOBAHUE WHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH 00ydaromuxcs, MO3HABaTeIbHOW aKTHBHOCTH, MUCCIIEIOBATEILCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHUS, UHTEPECa K N3YUEHUIO TEOMETPHUH;

dbopmupoBaHre (PYHKITMOHAIEHONW TPaMOTHOCTH, PEJIECBAHTHON T€OMETPHHU:
YMEHHUS paACIO3HABAaTh TPOSBICHUS TEOMETPHUUECKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaTbHBIX JKU3HCHHBIX CHUTYaIlUsX W MPU H3yUYECHUH JIPYTHX
y4eOHBIX MPEAMETOB, TPOSBICHHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHUS PEATBbHBIX CHUTYyaIlud, WCCICIOBAHUS TIOCTPOCHHBIX MOJIETIEH,
WHTEPIPETAINA MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEp’KAaTEIbHBIMHU JIMHUAMH y4eOHOTrO Kypca «l'eoMeTpus» B
10-11 knaccax siBusitorcest: «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «Bekroppl ©  KOOpAWHATHI B
MIPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO tpeboBaHME «yMETh ONEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIMU T€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dopMupoBaHHE JIOTUYECKUX YMEHUH  pachpenensercs He TOJbKO  TIO0
coliepKaTeNIbHBIM JIMHUSAM, HO U 10 rojgaM oOydenus. Conepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yJibTaraM ocBoeHUs1 DenepalibHOM padoueit
POrpaMMbl, pacHpeeIEHHBIM IO ToJaM OOYy4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4ToOBI KO BCEM OCHOBHBIM, MIPUHIIUITUATILHBIM BOIIPOCAM 00ydYaromuecs
oOpamaniuch HEOAHOKPATHO. OTO TMO3BOJIIET OPraHWU30BaTh  OBJIAJCHHE
TCOMETPUYCCKUMH MMOHATHSIMH M HaBBIKAMH TTOCJIEIOBATEILHO U TTOCTYIATEIBHO, C
cOOJTI0/IeHEM TPUHIIUITA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0yUYarOIIMXCs, PACIIUPSIS U yrayOmsis
e€, o0pa3ys MpOYHbIE MHO)KECTBEHHBIE CBS3H.

[lepexon K W3YyYEHHIO TEOMETPUU HA YIIYOJIEHHOM YpOBHE TO3BOJISET:

co3/aTh ycloBus i gudepeHmanuu 00ydeHus, moCTPOSHUS
UHAMBUIYAbHBIX  00pa30oBaTelIbHBIX MporpamMM, OOECIeUnuTh YriyOJIEHHOE
M3y4eHHE T€OMETPUHN KaK COCTABIIAIONIEH yueOHOTro peameTa «MaTtemaTukay;

MOJITOTOBUTHh OOYYAIOIIHUXCA K TMPOAODKCHUIO H3YYCHUS MAaTeMaTHKU C
yaétoM BBIOOpa Oynmymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEKIY
0o0mmM 1 IpodeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue ydebHOro Kypca «['eomeTpusi» Ha yriiyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 gaca (3 yaca B Henentwo), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIO).



COIEPKAHUE OBYYEHUA
10 KITACC

IIpsiMmble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATUS ~ cTepeoMeTpuH. Toduka, ImpsMas, IUIOCKOCTb,
npoctpaHcTBO. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
AKCHUOMBI CTEPEOMETPUH U CIICICTBUSA U3 HUX.

B3anmHOE pacnosioKeHHE NOPSMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajulejibHble U CKpeIUMBaroImyecs InpsaMble. lIpu3Haku CKpelmBarommxcs
npsAMBbIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE: NapajlIeiIbHbIC
IIPsIMBIE B IPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSAMBIX, IAPAIIIEIBHOCTD MIPSIMOU
u 1miaockocT. llapamnenbHoe W LEHTpadbHOE NPOEKTHPOBAHUE, HU300paKEHHUE
¢uryp. OCHOBHBIE CBOMCTBAa MapajUIEIbHOrO MNpPOEKTUpOBaHUsA. M300pakeHue
Guryp B nmapajuieqbHOM MPOEKIUHU. YTJbl C COHANPABIEHHBIMA CTOPOHAMH, YIOJl
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuienbHOCTh IJIOCKOCTEN: IapasulesibHbIE
IJIOCKOCTH, CBONCTBA MapajuIeIbHbIX IJIOCKOCTEH. IIpocrenimue
MIPOCTPAHCTBEHHbIE (UTYpPhl HA IUIOCKOCTU: TETpadap, MapajieJenunes,
MMOCTPOCHUE CEUYCHUM.

IleprieHIMKYISPHOCTD IPSIMOM U IJIOCKOCTH: NEPIEHIUKYJIAPHBIE NIPSAMbIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIbHBIE W IEPIEHAMKYJSIPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O IpPAMOU
MIEPIICHIUKYJISIPHON IIJIOCKOCTH. OpTtoronansHOE IIPOEKTUPOBAHMUE.
[leprieHIMKYISIp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MpsAIMOM [0  IJIOCKOCTH,  NpoeKuuss  (Urypel Ha  IUIOCKOCTb.
IleprieHIMKYISAPHOCTh  IIOCKOCTEW: IPU3HAK  MNEPHEHAUKYISAPHOCTH  JIBYX
mIockocter. TeopemMa o TpEX NEPIEHIUKYIAPAX.

VYl B OPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
YTOJI, JIMHEWHBIM yToJl ABYTPAHHOIO yrila. TpEXIpaHHbIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX yIJIOB MHOTOrpaHHoro yryia. CBOWCTBa IUIOCKMX U
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCMHYCOB W CHHYCOB IS
TPEXTPAHHOIO yIJIA.

MHororpaHHuKH

Buabl MHOrorpaHHMKOB, pa3BEépTKa MHororpaHHuka. IIpusma: n-yrosipHas
npu3Ma, npsMas 1 HaKJIOHHasi IPU3Mbl, OOKOBAsi M MOJIHAs OBEPXHOCTh MPU3MBI.
[Tapamnienenurien, NpsAMOYTOJbHBIM — MapajulesenuIe] UM €ro  CBOMCTBA.
Kparyaiime mnyTd Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupammpa: n-yronpHas nUpaMuia,
npaBWibHas W yceu€HHas nupamuibl. CBoicTBa péOep M OOKOBBIX T'paHe
[IpaBUJILHOU nUpamMusl. [IpaBunbHbIe MHOMOTPAHHUKU: IpaBWIbHASA NIpU3Ma U



OpaBWibHAs NUPaMUAA, IPABWIbHAs TPEyroibHas NUPamMuAAd W IPABWIbHBIN
Terparap, KyO. llpencraBieHne O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOJIEKa’Ip U UKOCAIP.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pE&Opa, JuMaroHaiu, YIJIbL.
[Inomanp OOKOBOM NOBEPXHOCTHM M TIOJHOM MOBEPXHOCTH MPSMOM TPU3MBI,
IUIOMIAJh OCHOBAHMI, TeopeMa O OOKOBOW IOBEPXHOCTH MPSAMON MPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH M NOBEPXHOCTH NPaBWIBHOM MHpPaMHIbI,
Teopema O IUIOMIAAN YCEUYEHHOW TUPaAMUJBI.

CummeTpuss B INPOCTPAHCTBE. OJJIEMEHTbl CUMMETPUM  ITPaBUJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUs B MPAaBWIBHOM MHOTIOIPDAHHHUKE: CHMMETpUS
napajIeNIeNunea, CUMMETPHUsS NPABWIBHBIX IIPU3M, CHMMETPHS NPABUWIBHON
MApPaMUJIbI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOp, AJMHA HEHYJIEBOIO
BEKTOpPa, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W IPOTHUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMHU: CIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBolicTBa clloKeHHs] BEKTOpOB. CBOICTBa YMHOKEHHUS BEKTOpA HA YUCIIO.
[lonsiTue KOMIUTaHApHbIE BEKTOpPHI. [IpM3HAK KOMILIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamtenenumnena. Teopema O pPa3loKEHHMM BEKTOpA 10 TPEM
HEKOMILJIaHApHBIM ~ BekTopaM. IIpsmoyrosibHass  cucreMa  KOOpPAMHAT B
npoctpaHcTBe. Koopauuatel BekTtopa. CBsi3b MEXIYy KOOpAMHATAMHU BEKTOpa H
KOOpJIMHATAMH TOYEK. YTOoid MexAy BekTopamu. CKalsipHOE MNpPOU3BEICHHE
BEKTOPOB.

11 KJIACC

Tesa Bpamenus

[TonsTHsA: TMAMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAss TOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, OOpa3ylIIWe TMOBEPXHOCTEH. Tena BpalieHus:
HWIMHIpP, KOHYC, YCeu€HHBIM KOHyC, cepa, map. B3aumHoe pacnonoxenue
chepsl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxenuwe Ten
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka munuHApa u KoHyca. CumMmeTpus cdepbl u
mrapa.

O6bEéMm. OcHoBHbIE CBOMcCTBAa 00bEMOB Ten. Teopema 00 o0O0BEME
NPSIMOYTOJLHOTO Tapajuiesnenunena u ciaeactsus u3 He€. OObEM mpsmoil u
HAKJIOHHOW TIPU3MBI, IWIMHJIpA, TUpaMHUIbl U KoHyca. O0BEM Imapa u 1mapoBOro
CErMEHTA.

KoMmOvHanuu Ten BpaimieHus W MHOTOTpaHHHWKOB. [Ilpu3ma, BmucaHHas B
OWIMHAP, ONHMCaHHas okojio mwiuHapa. Ilepeceuenune cdepsl U mapa ¢
iockocThio. Kacanue mapa u cdepsl miockocTeio. [loHSATHE MHOrorpaHHUKA,



OMKHCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpAILICHUS.

[Inomans MOBEPXHOCTH UWIMHAPA, KOHYyCa, IUIONaab chepbl U e€ yacTeu.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonobubix ¢uryp. IlpeobpazoBanue momobusi, romoretusi. Pemenue 3amau Ha
ITIOCKOCTH C HUCTIOJIb30BAHUEM CTEPEOMETPUUECKAX METOJIOB.

[TocTpoenue ceyennii MHOTOTPAHHUKOB M TEJI BPALLICHUS: CEYEHHUS LMJIMHAPA
(mapanmienbHO | TMEPHEHAUKYISPHO OCH), CE€UeHUs KOHyca (mapajuieibHbie
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPIIMHY), CEYEHUs I1apa, METObI MOCTPOEHUS
CEUCHMI: METOJI CIEA0B, METOJl BHYTPEHHETO MPOCKTUPOBAHUS, METOJI TIEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopet B mpoctpanctBe. Onepauui  HajJ BeKTOpamHu. BekTopHoe
YMHOXKEHHE BEKTOpoB. (CBOIICTBA BEKTOPHOrO yMHOXEHHUs. I[IpsMoyronbHas
CHUCTEMA KOOpAWHAT B IIpocTpaHcTBe. KoopauHatel BekTopa. Pasznoxkenue BekTopa
no Oazucy. KoopAuMHATHO-BEKTOPHBIA METOJA MpPHU PEUICHUH TE€OMETPUUECKUX
3a7ad4.

JIBUKeHUs] B IPOCTPAHCTBE

JIBmxenus: mpoctpanctBa. OtoOpakeHus. [[BU>KEHUST U paBEHCTBO (UTYD.
OO6mue cBolicTBa JBM)KCHUN. BuIbl JIBWXKCEHUN: TMapauIeIbHBIA  IEPEHOC,
LCHTPpAJIbHA CUMMETPHS, 3€pKAJIbHAs CHUMMETPHS, NOBOPOT BOKPYTI IIPSMOM.
[IpeoOpazoBanus mogobus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YUYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDI

1) rpaxnaHcKoe BOCTIMTAHHE:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YUYaIOIIETrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  O0IlecTBa,  MNPEACTAaBICHHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoNEeAYp TPaKIaHCKOro oOImiecTBa (BBIOOPHI, OMPOCH U APYroe), YMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMM HWHCTUTYTAMU B COOTBETCTBHH C MX
GYHKIUSAMHA U Ha3HAYCHHUEM;

2) MATPHOTHYECKOE BOCTUTAHUE:

c(hOpMHUPOBAHHOCTh POCCUUCKON IpakIaHCKOW UIEHTUYHOCTU, YBAXKEHUS K
MPOLUJIOMY M HACTOSILEMY POCCUKWCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTUYECKOM IIKOJIBL,
UCIIOJIb30BAaHUE JTHX JOCTIDKCHMM B JAPYIMX HayKax, TEXHOJOTHusX, cdepax
SKOHOMMUKU;

3) AyXOBHO-HPABCTBEHHOE BOCIUTAHHE:

OCO3HaHMUE JYXOBHBIX LIEHHOCTEH pOCCUICKOro Hapoaa, CPOPMUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JOCTH)KEHMM HAyKM W JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JIMYHOTO BKJIaJ1a B IOCTPOCHHUE YCTOWYUBOrO OyayIIero;

4) 3cTeTHYEeCKOe BOCITUTAHME:

ACTETUYECKOE OTHOLIEHHWE K MHpPY, BKIIOYAsl ACTETUKY MaTeMAaTHYECKHX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7ay, PEUICHUH, pacCyXACHUI, BOCIPUUMUYUBOCTh
K MaTEMAaTHYE€CKUM ACTIEKTaM Pa3JIUYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nyecKoe BOCIUTAHME:

c()OPMUPOBAHHOCTh YMEHHUS TPUMEHATh MaTeMaTUYEeCKHME 3HaHUS B
MHTEpecax 3/10pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (340pOBOE MHUTaHUE, COAJTaHCUPOBAHHBIM PEXHUM 3aHATUU U
OT[pIXa, peryjsipHas (pu3uueckas akTUBHOCTb), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPH 3aHATHAX CIIOPTUBHO-03J0POBUTEIBHON IE€ATEIBHOCTBIO;

6) Tpy10BOE BOCIIUTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOJIIO0Ms, HHTEpec K
paznuuyHbiM  cepaM  MPOPECCHOHAIBHOM  AESATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeld mpodeccu © pean30BBIBATh COOCTBEHHBIC JKU3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa30BaHUIO U



caM0o00Opa30BaHUIO Ha TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
Y4acTHUIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HAIPaBIECHHOCTH;

7) 3KkoJIoOrMYecKoe BOCTIUTAHHE:

c(hOPMHUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYpbl, TOHMMAHHUE BIUSHUS
COIMAJIbHO-PKOHOMHYECKUX TPOLIECCOB Ha COCTOSIHME MPUPOAHOU M COIMATBHOU
Cpelnbl, 0OCO3HAHUE TJI00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUCHTAIIHS
Ha TPUMEHEHHE MaTeMaTHYECKUX 3HAHWUW JUIA peIIeHHus 3amad B 00JacTu
OKpYXalollled Cpe/bl, MIAHUPOBAHUE TIOCTYNKOB M OIIEHKM HX BO3MOKHBIX
MOCJIEJICTBUMN ISl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKH M OOIIECTBEHHOM  MPAKTHKW, TMOHUMAaHHE
MaTEMaTUYECKON HayKd Kak cdepbl 4YeTOBEYECKOM JesTENbHOCTU, JTAloB €€
pa3BUTUSIT W 3HAYUMOCTH JJI Pa3BUTUS IIMBWIM3AIUM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKM W MaTEeMaTHYEeCKOW KyJbTYpOll Kak CpEJCTBOM IIO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYID M HCCIEIOBATEIBCKYIO JEATEIbHOCTD
UHIVUBUYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE eiiCTBUS

ba3oBble joruyeckue JaeiicTBUA:

BBISIBIISITh U XAPAKTEPU30BATH CYIICCTBECHHBIC MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TIOHSATHUM, OTHOIICHUNW MEXJIYy TOHATUAMH, (HOPMYIUPOBATH
OTpe/IeJICHUs TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIUU,
OCHOBaHUSI JiJ1s1 000OIIEHUS U CPAaBHEHUSI, KPUTEPUHU TTPOBOIUMOTO aHAJIU3a;

BOCIIpUHUMATh,  (QOPMYJIHpOBaTH M MPeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIIbHBIC, €IMHUYHBIE, YaCTHBIE U 00IIHE, YCIOBHEIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U ITPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJIOJACHUSX W YTBEPXKICHMSIX, MpeasiaraTb KPpUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENU U IPOTUBOPEUHNIA;

JeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHAYKTUBHBIX YMO3AKIOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIIBHO JIOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(TIpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, PUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaThH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BBIOMpPATh CMOCOO pemieHus Yy4eOHOW 3amaunm (CpaBHHBATh HECKOJIBKO
BApUAHTOB  pENICHWsS, BHIOMpAaTh HamboJee MOAXOASIMHK ¢ y4déToM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKHe JeCTBUA:



UCIOJb30BaTh BONPOCHl KaK MCCIEAOBATENbCKUN MHCTPYMEHT IIO3HAHMS,
dopMynupoBaTh  BOMPOCH,,  (UKCHUPYIOIIKME  MPOTHBOpEUYHEe,  MpodseMy,
YCTaHABIIMBAaTh MCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Yy, apTyMEHTHPOBATH
CBOIO TO3HIINIO, MHEHHUE;

IPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIET0BAHUE
10 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYecKoro oObeKTa, ABJIEHUS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBICHUSIMHU, IPOLIECCAMU;

CaMOCTOSITENIBHO (POPMYJIMpPOBaTh OOOOUIEHUS] U BBIBOJBI IO pe3yibTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBaHUS, OLIGHUBATh  JIOCTOBEPHOCTH
HOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECcca, a TaKKe BBIIBUTATh
MPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSAX.

Pab6ora ¢ undopmanueii:

BBISBJIATH JeUIUTH MHGOPMAIUH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BONPOC U JUIsl pElICHUs 3a/1a4H;

BbIOMpaTh MH(OPMALIMIO U3 UCTOUYHUKOB PA3JIMYHBIX TUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh U HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BHJIOB U
(dopM npeacTaBieHus;

CTPYKTYpUpPOBaTh MH(MOPMAILINIO, MPEACTABIATh €€ B pasNUYHBIX (Qopmax,
WJUTIOCTPUPOBATH IpapUuecK;

OLICHUBATH Ha/IEKHOCTD uHbOopMauu o CaMOCTOSITEJIbHO
c(OpMyIIMPOBAHHBIM KPUTEPUSIM.

KomMMyHuMKaTHBHBIC YHHBEpPCAIbHbIE y4eOHbIE 1eCTBUA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIUPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUSMU U
HeJdssMHU OOIICHHMS, SICHO, TOYHO, T'PAaMOTHO BBIPaKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M NUCBMEHHBIX TEKCTAX, JAaBaTh IOSICHEHUS M0 XOAY PELICHHUs 3alayu,
KOMMEHTUPOBATH MOJTYYECHHBIN pe3yJIbTaT;

B Xoje 00CYXJIeHHusl 3a7aBaTh BOIMPOCHI MO CYIIECTBY 00CYXIaeMON TEMBI,
npoOyieMbl, pelaeMoi 3ajaud, BBICKA3bIBATH MU, HAlIEJICHHbIE Ha TIOMCK
pELIEHNs], COIOCTABIIATh CBOU CYXKIECHUA C CYXICHHMSIMHU IPYTUX YYaCTHUKOB
auanora, oOHapy>KUBaTh Pa3iMYUe W CXOACTBO MO3ULMN, B KOPPEKTHOM (opme
(bopMyIHpOBaTH PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
MIPOEKTa, CaMOCTOSATEIbHO BBIOMpPATh (QOpMAT BBICTYIUIGHHS C Y4YETOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUU.

PeryisiTuBHbBIE YHHBepcadbHbIEe y4eOHbIe 1elCTBUS
Camoopranusanus:



COCTaBJISITh IIaH, AJITOPUTM PEILICHUs 3a/1a4d, BEIOUpATh CIOCOO pelieHus C
Y4IETOM UMEIOIIUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
1 KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BJaJIeTh  HABbIKAMM  TIO3HABATENBHOM  peduieKCMM  Kak  OCO3HAHMS
COBEPILIAEMbIX JEUCTBUI U MBICIHUTENbHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJCTh
croco0aMy CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTEMaTUYECKON 3aJa4H;

PeIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEHICHUM 3a]auH,
BHOCUTBH KOPPEKTHUBBI B JISATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JTAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHUE PE3yJIbTaTa IEIH M YCIOBUSAM, OOBSICHITH PUIHNHBI
JTOCTIDKCHUS VI HEIOCTHKCHHS PE3yJIbTaTOB JIEATCILHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHUMAaTh M KCIOJL30BaTh MPEUMYINECTBA KOMAHJAHOW W WHIWBUAYAIbHOM
paboThl TpHU pEHICHHH YYCOHBIX 3a7a4, MPUHUMATH IIeJb COBMECTHOM
NeSATEIBbHOCTH, TJIAHUPOBATh OPTaHU3AIUMI0 COBMECTHOM pPabOThI, pacmpenemsiTh
BUIBI palOT, JIOrOBApUBATHCS, OOCYXKIAaTh MPOIECC W PE3yNbTaT paboTHI,
00001aTh MHECHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B TPYMIOBLIX (hopmax padoThl (0OCYXIeHHs, OOMEH MHEHH,
«MO3TOBBIE INTYpMBD» W HWHBIE), BBHINOJHATH CBOI YacThb pabOTBl W
KOOPJIMHUPOBATh CBOM JEHCTBHSI C JAPYTMMH YICHAMH KOMAaHJBI, OICHWBATH
KauyeCTBO CBOEr0 BKJAaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICUCTBHUSI.

HHPEAMETHBIE PE3YJIBTATBI

K konny 10 kiacca oOyvaromuiicst Hay4UuTCS:

e CBOOOJHO OMEpPUPOBATH OCHOBHBIMH TMOHATHSIMH CTEPEOMETPHH IPH
pEIIeHNH 3314 U MPOBEACHUM MaTeMaTHUYECKUX PacCy KICHH;

e TMPUMEHSTh AaKCUOMBI CTEPEOMETPUU M CJIEACTBUS W3 HUX MPHU PEIICHUU
reOMEeTPUUYECKUX 33/1a4;

e KJaccupuIUpPOBaTh B3aMMHOE DPACIONIOKEHHE MNPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOIHO OMEpPUPOBATH TOHATHUSMH, CBSI3AHHBIMH C yIjJamMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEXKAY MPSAMOM H
IJIOCKOCTBIO;

e CBOOOHO OTIEPUPOBATH MOHSATUSIMU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO paclo3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (IIpU3MA,
nvpamuja, NpAMOYTOIbHBIN MMapaienenunes, Kyo);

e KJIaccU(pUUUPOBATH  MHOIOTPAaHHUKHU, BbIOMpas  OCHOBaHUS s
KJ1accuuKanuu;

e CBOOOJHO OINEPUPOBATh TMOHATHUSMH, CBS3AHHBIMH C  CCUCHHUEM
MHOTOTPAaHHUKOB TUIOCKOCTHIO;

e BBITIOJHSATH napajienbHOe, LHEHTPATBHOE U OpPTOTOHAIBHOE
IPOEKTUPOBaHUE (UTYP HA TJIOCKOCTH, BBIMIOJHATH W300pakeHus: Guryp
Ha TUIOCKOCTH;

e CTPOWTH CEYCHHS MHOTOTPAHHHMKOB PA3JUYHBIMH METOJAMH, BBITTOHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCJIATH IUIOMAAX  TOBEPXHOCTEH  MHOTOTPAHHWKOB  (TIpU3Ma,
MUpaMK/Ia), FEOMETPUIECKUX TEJI C TPUMEHEHHEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH: CUMMETPHUSI B MPOCTPAHCTBE, IIEHTP,
OChb U IUIOCKOCTh CHUMMETPHUH, LEHTP, OCh M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJHO OMNEPUPOBATH TMOHATHIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOPJIMHATaM B MPOCTPAHCTBE;

e BBITIOJHATH ICUCTBUS HAJl BEKTOPAMU;

e pemarh 33Jauyd Ha JI0Ka3aTeIbCTBO MATEMAaTHUYECKUX OTHOLICHUH |
HaXOXXJEHUE TCOMETPUUYECKHX BEJIMYMH, MPUMEHSS H3BECTHBIC METOIBI
MIPU PENICHUN MAaTEeMAaTHYECKUX 3aJ]1ad MOBBIMICHHOTO W BEICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH TMPOCTEHUINNE MPOTrpaMMHBIE CpPEICTBA U  JIIEKTPOHHO-
KOMMYHHUKAITMOHHBIE CUCTEMBI TIPU PEIIEHUN CTEPEOMETPUICCKUX 3a/1a4;

e W3BJCKaTh, MPEOOPA3OBBHIBATH M HWHTEPIPETUPOBATH HWHOOPMAIUIO O
IIPOCTPAHCTBEHHBIX T'E€OMETPHUYCCKUX (QUrypax, MPEACTABICHHYIO Ha
YepTekKax U pUCYHKaX;

e TMPUMCHATH TIOJIYYCHHBIC 3HAHWS Ha TPAKTHKE: CpPaBHUBATh W
aHAM3UPOBATh PEAJbHBIC CUTYaIlMH, MPUMEHATh H3yUYCHHbBIC TOHSITHUS B
Mpollecce TIOWCKa pelIeHUsT MaTeMaTU4ecKu  COpMYITHPOBAHHON
poOJIeMBI, MOJEIUPOBAaTh peajbHbIC CHUTyaIlMd Ha SI3bIKE T'€OMETPHH,
UCCJIeIOBATh MOCTPOEHHBIE MOJENIH C MCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHSATUN M TEOpeM, ammapara ajreOpbl, pelniarh MPaKTUYECKUe 3aadd,
CBSI3aHHBIC C HAXOXK/IEHUEM IeOMETPUUECKUX BEITUYHH;

e HMETh NPEJCTaBJICHUsS 00 OCHOBHBIX ATamax pa3BUTUS FEOMETPUU Kak
COCTaBHOM yacTu GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konity 11 ksacca oOydaronuiicst Hay4uTCs:



CBOOOJIHO OIEPUPOBATH MOHSATUAMM, CBSI3aHHBIMU C ILMJIMHIPUYECKOM,
KOHUYECKOW U c]epuueckord TMOBEPXHOCTIMH, OOBICHATH CIIOCOOBI
MOTYYCHUS;

OMEepUPOBATh MOHATUAMHU, CBSI3AaHHBIMU C TEJIAMH BpALIECHUS: [IMIIMHIIPOM,
KOHYCOM, c(pepoii 1 1mapom;

pacrmo3HaBaTh Tela BpamleHus (IMUIMHAP, KOHyC, cdepa H IIap) u
OOBSACHATH CIIOCOOBI OJIYYEHHSI TEJI BPALICHUS;

KJIaCCU(PUITUPOBATH B3aUMHOE PACTIONOKEHHE C(Hephl U TIIOCKOCTH;
BBIUKCIIATh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpAILCHUSA,
00BEMBI U TUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallCHMUS,
r€OMETPUYECKUX TEJ C TPUMEHEHUEM (PopMyIT;

CBOOO/JIHO OIEpUPOBATH MOHATUSMH, CBA3AHHBIMU C KOMOWHALMSMU Tl
BpalleHUs] U MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIUCAHHBIM B cdepy U
OMHCaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WA TEJO
BpaIICHUS;

BBIYUCIISATh COOTHOIIECHUSI MEKTY TUIOIIA/ISIMU MMOBEPXHOCTENH U 00bEMaMU
MMOJOOHBIX TEII,

U300pakaTh u3y4aembie (UTYpBI, BBINOJHATH (BBIHOCHBIE) TIIIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUTb CEUCHUSI TEJI BPAIICHUS;

W3BJIEKaTh, WHTEPIPETUPOBATH W MPeoO0pa3oBbIBaTh HUHGOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTekKax U pUCYyHKaX;

CBOOOJTHO OMEPUPOBATH TOHATHUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH ONIEpaIliy HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKapTOBOM CHCTEME KOOPIUHAT;
periaTh reOMETPUUECKHUE 3aa49i Ha BBHIYHCICHUE YTIIOB MEXIY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYUCIICHHE DPACCTOSHUM OT TOYKH JO IIOCKOCTH, B
11€JI0M, Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/1a TIPH PEIICHUH;
CBOOOJHO ONEPHPOBATH TOHATHSAMHU, CBS3aHHBIMH C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOKCTBA JBUKCHUN,

BBITIOJIHSATh M300pa)KEHUsST MHOTOTPAHHUKOB M TENl BpalleHUS MPHU
MMApAJUICIIBHOM  [EPEHOCE, LEHTPAJIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHH, MIPU TTOBOPOTE BOKPYT MPSIMOA, TpeoOpa30BaHUs MOJ00NS;
CTPOUTH CEUCHUs] MHOTOTPAHHUKOB M TE€J BpAICHUs: CEUCHUS IUIMHIIpa
(mapayuienbHO U IEPIEHIUKYJISIPHO OCH), CEUCHUs KOHYyca (MmapaiieabHbIe
OCHOBAHMIO U MPOXOJISAIIUE Yepe3 BEPILIUHY), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHUS CEYEHHI: METOJ CJIEAO0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/1 IEPEHOCA CEKYILEN MIIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKNE YTBEPKIACHNUS,

OPUMEHSTh TeoMeTpuueckre (HakTbl Ui PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIAralolIuX HECKOJBKO IIaroB PELICHUs, €CIU YCIOBHS
MIPUMEHEHUS 3a/I1aHbI B IBHOU 1 HESBHOU (hopme;

pemarh 3aJadyd Ha JO0Ka3aTeabCTBO MATEMATHYECKMX OTHOLICHUM W
HaxO0XXJICHUE T€OMETPUUECKUX BEJINYNH;

IPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/ay;

OPUMEHATh  TOJYYEHHbIE  3HAHWS HA  IPAKTUKE:  CpPaBHUBAT,
AHaJIM3UPOBATh U OLICHUBATH PEAJIbHBIC CUTYALUH, IPUMEHATH U3YUYCHHbIC
IIOHATHS, TEOpPEMBI, CBOWCTBA B IIPOLECCE IIOWCKA  pELICHUs
MaTeMaTU4ecku  c(hOpMyJIMpPOBAHHON  MPOOJIEMBI, MOJEIUPOBATH
peanbHbIE CUTYallUM HA S3BIKE T'€OMETPUHU, HMCCIENOBATh IOCTPOEHHBIE
MOJECIIM C UCIOJIb30BAHUEM TIE€OMETPUYECKUX IIOHATUH U  TEOPEM,
anmapara aiureOppl, pelaTh MNPAKTUYECKUE 3aJaud, CBS3aHHBIE C
HaxXO0XJICHUEM I'€OMETPUYECKUX BEITUYMH;

MMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUU Kak
COCTAaBHOM yacTu (yHAaMEHTA pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KoanyecTBo yacoB DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposBbie)
n/n NPOrpaMmblI Bcero Korrpoarsie | Mpaxrireckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenI
1 BBenenue B ctepeomMeTpuio 23 2
5 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 6
POCTPAHCTBE
3 B3anMHOe pacnonoxeHue NpsMbIX B 12 1
POCTPAHCTBE
4 [eprieHAMKYIAPHOCTH MPSAMBIX U 21 1
IIJIOCKOCTEN B IIPOCTPAHCTBE
VYTIbl 1 pacCTOSTHUS 16
MHororpanHuku 7
BekTopsl B IpocTpaHcTBE 12
8 [ToBTOpeHue, 06001IEHIE U CUCTEMATH3AIUS 5 1
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7 0




11 KIIACC

KosauuecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Konrpoabubie | IlpakTuueckue (mupp )
NMPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 AHanuTHueckas reoMeTpust 15 1
5 [ToBTOpeHwMeE, 0606meHlile u 15 1
CUCTeMAaTH3aIHs 3HAHUHA
3 O0BEM MHOTOTpaHHUKA 17
4 Tena BpaieHus 24
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1
KPYTJIBIX T
6 JIBroxeHus 5 1
7 [ToBTOpEHHE, O606H16HI:I€ u 17 5
CUCTeMaTH3aIlHs 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







