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HOACHUTEJIBHAS 3AIINCKA

['eomeTpus sBisieTcs: OAHUM U3 0A30BBIX KYPCOB HAa YPOBHE CPEIHETO OOIIETo
oOpa3oBaHusl, Tak Kak oOecre4rMBaeT BO3MOXHOCTh HW3YUYCHHs] JAUCIUILUIUH
€CTEeCTBCHHO-HAYUYHOW HAMPABJICHHOCTH U TMPEAMETOB TYMAaHUTAPHOIO IIUKJIA.
[TockonbKy JOTHYECKOE MBIIUICHUE, (POpMHUpYyEeMOe MPU U3YUYEHUU OO0YUArOITUMUCS
MOHSATUUHBIX OCHOB TEOMETPHH, IIPU 10KA3ATEIBCTBE TEOPEM U MTOCTPOCHUH IIETTOYKH
JIOTUYECKUX YTBEPKJICHUHN MIPU PEIICHUH T€OMETPUUECKUX 3a]1a4, YMEHUE BBIJIBUTATh
U OMpOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO HCIMOJIB3YIOTCS TPU PElIeHUU 3aj1ad
€CTEeCTBEHHO-HAYYHOT'O IIMKJIa, B YACTHOCTU (PU3UUECKUX 3a]1a4.

Ilenb ocBoeHusi mporpaMmbl ydeOHOro Kypca «['eomeTpusi» Ha yriayoJIEHHOM
YPOBHE — pa3BUTHE WHIUBHUAYAIBHBIX CIIOCOOHOCTEH OOYYArOIIUXCS MPU U3YUYECHUU
TEOMETPUM, KaK COCTaBJSIIONIEH MpeaMeTHOM obnactu  «Martematuka H
uH(opMaTruKa» 4yepe3 oOecreueHne BO3MOKHOCTH MPUOOPETEHUS M UCITOIb30BaHUS
OoJiee TIIyOOKHUX reOMETPUUYECKUX 3HAHUW U JIEUCTBUMN, CICIIU(PUIHBIX TCOMETPUH, U
HEOOXOAUMBIX JUISl YCIICIIHOTO TPO(ECCHOHATILHOTO 00pa30BaHUsl, CBSI3aHHOTO C
WCITOJIb30BAaHUEM MaTEMaTHKH.

[IpuopuTeTHRIMU 3aa4aMu  Kypca TE€OMETpHH Ha YIUIYOJIEHHOM YpOBHE,
PACHIUPSIONINMH U YCWIMBAIOIINMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuiupeHye TIpeaCTaBICHUS O NeOMETPUU KaK YacTH MHPOBOU KYJIbTYphI U
dbopMupoBaHUE OCO3HAHMS B3aUMOCBS3U T€OMETPUHU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPEJCTABICHUS O TMPOCTPAHCTBEHHBIX (QUTypaXx Kak o
BOKHCUIINX MaTEeMATHYECKUX MOJCIAX, ITO3BOJISIIONIMX OIKMCHIBAaTh M HM3y4aTh
pa3HbIC SBJICHHUS OKPYXKAIOIIETO MHUpa, 3HAHHWE MOHATHHHOrO ammapara 1Mo pasiaeny
«CrepeomeTpus» yueOHOTI0 Kypca reOMeTpHUH;

dbopMupoBaHue YMEHHS BJIaJCTh OCHOBHBIMH MOHSATHSIMH O MPOCTPAHCTBEHHBIX
¢urypax M UX OCHOBHBIMH CBOMCTBaMH, 3HaHUE TeopeM, (HOpPMYylI M YMEHHE HX
MIPUMCHSITh, YMEHHUS JOKa3bIBaTh TEOPEMBl M HAaXOIAUTh HECTAHJAPTHHIE CIIOCOOBI
pelIeHus 3a1ay;

dbopMupoBaHUE YMEHHS pacliO3HAaBaTh HA YEpPTEkKax, MOJCISAX M B pEalbHOM
MHPE MHOTOTPAHHUKH U Te€Jla BpallleHUsI, KOHCTPYUPOBATh FT€OMETPUIECKUE MOJIEIIH;

dbopMupoBaHUE TOHUMAHHS BO3MOXKHOCTH aKCMOMATHYCCKOTO ITOCTPOCHUS
MaTeMaTH4YeCKUX Teopui, (OpMHpOBaHWE TOHUMAHHS POJM AKCHOMATHKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE YMEHUS BIQJCTh METOJAMHU JOKA3aTCIbCTB M aJTOPUTMOB
pelleHus, YMEHUSI UX MPUMEHATH, MPOBOJUTH JOKA3aTEIbHBIE PACCYKJICHUS B XOJIe
peIlIeHUs] CTEPECOMETPUUYECKUX 3ajlad M 3aJad C MPAKTHYECKUM COACPKAHUEM,
dbopMupoBaHUE TPEACTABICHUS 0 HEOOXOIUMOCTH J10KA3aTEIbCTB MPU 000CHOBAHUH
MaTEeMaTHYECKUX YTBEPKACHUU W POJIM aKCMOMATHKH B MPOBEICHUU JETYKTHUBHBIX
pacCyXJICHUM;



pa3BUTHE W  COBEPIICHCTBOBAHWE WHTEUICKTYaJIbHBIX M  TBOPYECKHX
crocoOHOCTe O00ydYaromuxcs, MO3HABATEIHLHOM aKTHUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS, HHTEPECca K U3YICHHIO TEOMETPHH;

dopMupoBaHue (GYHKIHOHATHPHOM TPAMOTHOCTH, PEICBAHTHOW T'E€OMETPHH:
YMCHHS pAaclO3HABaTh TWPOSBIICHHUS TEOMETPHUUECKHX IMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEAIbHBIX JKM3HEHHBIX CHUTYAIlUSAX W TPH H3YYCHHH JIPYTUX
y4eOHBIX  TMPEAMETOB, TPOSBICHUS  3aBUCUMOCTCH M 3aKOHOMEPHOCTEH,
MOJICIIMPOBAHUS PEATBHBIX CHUTYyalldd, WCCICIOBAaHUS ITOCTPOSHHBIX MOJCIICH,
WHTEPIPETAIUN TTOJTYYCHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJICPKATCIBHBIMU JTUHUSAMH Y4eOHOTO Kypca «['eomerpusi» B 10—
11 xknmaccax sBistores: «[IpsiMble ¥ TUIOCKOCTH B MPOCTPAHCTBE», « MHOTOTPaHHUKH,
«Tena BpameHus», «BekTopbl M KOOpAWHATHI B IMPOCTPAHCTBE», «JIBYDKCHHS B
IPOCTPAHCTBE.

ChopmynupoBannoe Bo DPI'OC COO T1pebOoBaHHE «yMETh OINEPUPOBATH
HOHSTHSIMHU», PEJICBAHTHBIMU I'€OMETPUU Ha YrIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccaX, OTHOCUTCS KO BCEM COJCP)KAaTEIbHBIM JUHUAM Y4YeOHOTO Kypca, a
dbopMHpOBaHUE  JIOTUYECKMX  YMEHHUW  pachpeieiseTcs He  TOJBKO IO
coJiepKaTelIbHBIM JIMHUSAM, HO M 10 rogam oOydeHus. Copaepkanue oOpa3oBaHMS,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3ysibTaraM ocBoeHusi denepanbHoil paboueit
OpOrpaMMBbl, PpacTpefeNEHHBIM 10 ToJaM OO0y4YeHUusl, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, YTOOBI KO BCEM OCHOBHBIM, IMPHUHIIMIHAIBHBIM BOMpPOcaM 0O0ydarouiuecs
oOpamiajiucb  HEOJHOKpaTHO. OTO  TMO3BOJSET  OPraHU30BaTh  OBJIAJICHUE
r€OMETPUUYECKUMHU TOHATHSIMU M HaBbIKAMHU TOCIEOBATEILHO M MOCTYIMATENbHO, C
cOOJI0/IeHNEM TPHUHIIUIA MPEeMCTBEHHOCTH, & HOBBIC 3HAHHS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPE/ICTABICHUN 00yUYaIOMIUXCsl, PACIIUPAS U YIiyossis eg,
o0pa3ysi IPOYHbIE MHOXKECTBEHHBIEC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gath  ycioBus aiuga  auddepeHnmanuu  oOy4eHHs,  MOCTPOCHUS
WHIUBUIYaTbHBIX 00pa30BaTEIBHBIX MIPOTrpaMM, 00€CTICUnTh YTIyOIEHHOE N3yUeHUE
T€OMETPHUU KaK COCTaBIAOMNIEH yueOHoro mpeameTa «MaTemaTukay;

MOJITOTOBUTH O0YYAIONIUXCS K MPOJIOJDKCHUIO U3YYCHUS MAaTEeMAaTUKH C yIETOM
BbIOOpa Oynymie mpodeccun, obecrieuynBasi MPEEMCTBEHHOCTh MEXAY OOIIUM U
nmpodeccuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenune yueOHOro kypca «['eomerpusi» Ha yriayOJ€HHOM ypOBHE
orBogutcs 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Hepenmo), B 11 xmacce — 102
yaca (3 yaca B HEJIeJIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE TIOHATUS CTEPEOMETPHUH. TOUKa, IpsiMast, TUIOCKOCTh, TPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATUUYECKOM MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN
U CIEICTBUS U3 HUX.

B3anMmHOE pacnosiokKeHHEe TpSMBIX B MPOCTPAHCTBE: IEpPECEKaroIIMecs,
napajuieJIbHbIE U CKpeuuBaronecs npsamele. [Ipu3Hakyu CKpelmyBaromuxcs NpsMbIX.
[TapamienbHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaJICIbHbIE MPSMBIE B
IPOCTPAHCTBE, MAPAJUIENBHOCTh TPEX MPSAMBIX, MAPAJUICIBHOCTh NPSIMON H
wiockoctu. [lapamnenbHoe U LEHTpalIbHOE MPOECKTUPOBAaHUE, U300paxkeHue Quryp.
OcHOBHBIE CBOWCTBA MapaIeNbHOTO NpoeKkTHpoBaHusa. M3o0paxenue @uryp B
napajuieIbHONM TMPOEKIHWHU. YTIIBl C COHAINpPAaBJICHHBIMM CTOPOHAMH, YIOJI MEXIY
OpsMBIMA B MpocTpaHcTBe. [lapajuielbHOCTH  IUIOCKOCTEM:  MapajulesibHbIE
IUJIOCKOCTH, CBOMCTBA MapaJUIeNIbHBIX IUIOCKOCTEU. [IpocTeimme npoCcTpaHCTBEHHbIE
(Gurypsl Ha MIOCKOCTU: TETPadAp, NapaljIesIeuIe]l, TOCTPOCHUE CEUCHU.

[leprieHAUKYISIPHOCTD NMPAMOM M IUIOCKOCTH: IEPHEHAUKYISIPHBIE IIPSMbIE B
IIPOCTPAHCTBE, NMPSIMbIE NApaJUIEIbHbIE U IEPIICHAUKYIISIPHBIE K TUIOCKOCTH, ITPU3HAK
NEPIECHAUKYISIPHOCTH MPSAMOMN U IIOCKOCTH, TEOPEMA O IIPSAMOU NEPIIEHAUKYIISIPHON
IIOCKOCTH. OpTOTOHAIIBHOE NPOEKTUpPOBaHUE. [lepneHauKyJssp W HaAKIOHHBIE:
paccTositHue OT TOYKM JO IUIOCKOCTH, PACCTOSSHME OT MPSIMOW JI0 IUIOCKOCTH,
npoeknus (GUrypsl Ha IUIOCKOCTh. llepmeHIuKynsipHOCTh IJIOCKOCTEH: MpU3HAK
NEPIICHAUKYISIPHOCTH ABYX IUIOCKOCTEN. TeopeMa 0 TpEX NMeprneHAuKyJIsIpax.

VYTl B IPOCTPAHCTBE: YO MEXAY MPSAMOM U INIOCKOCTBIO, JBYIPaHHBIA yroJl,
JMHEWHBIN YToJl IBYrpaHHOTO yriia. TpéXrpaHHblii 1 MHOrOrpanHbie yribl. CBOMCTBA
IUIOCKUX YIJIOB MHOTOrpaHHoro yria. CBONCTBAa IJIOCKUX W JIBYTPaHHBIX YTIJIOB
TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CUHYCOB JUUI TPEXTPAHHOTO yIJa.

MHoOrorpaHHuKH

Buapl MHOrorpaHHukoOB, pa3BEpTKa MHOrorpasHHuka. IIpusma: n-yrosbHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAs TIPU3MbI, OOKOBas W TOJIHASI MOBEPXHOCTHh MPU3MBI.
[Tapannenenunen, TpsSAMOYTrOJIbHBIM NapajUvIeieune] U ero cBorcrea. Kparuaiimme
MyTH Ha MOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [ludaropa. Ilupamuga: N-yrojgpHas nupamuaa, MpaBUIIbHAs U yCEUEHHas
nupamuabl. CBolictBa pé6ep © OOKOBBIX TpaHEdl TMPaBWIBHOW MHUPaAMUJIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: NpaBWIbHAs NpU3Ma W MPABUJIbHAS NHpPaMHUAA,
MpaBUJIbHAS TPEYTroJibHAsl MUpaMUJia U MPABWIBHBIN TeTpasap, KyO. [IpeacraBienue
O MPaBUWIbHBIX MHOTOTPAHHUKAX: OKTa3Ap, JOACKAdIP U UKOCADIP.



Brrunciienne 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, [uaroHanu, yriel. [lnomans
OOKOBOM TMOBEPXHOCTM M TOJHOM TMOBEPXHOCTU MPSAMOM MPU3MBI, IJIOLIAb
OCHOBaHHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTU MpsAMOI npusMel. [lnomans 60xkoBOM
IIOBEPXHOCTH W TOBEPXHOCTH IPABWIBHOM MHPAMHUIBI, TEOpEMa O IUIOLIAIH
YCEYEHHOU TUPaMHUIBI.

CummMmeTpuss B IPOCTPAHCTBE.  DJIEMEHTHl  CUMMETPUM  IPaBUJIBHBIX
MHOTOTpaHHUKOB. CHMMETpHsI B IPaBWIBHOM MHOIOTPaHHUKE: CUMMETPUS
napajulelienunea, CHUMMETPUS NPaBWIBHBIX IPU3M, CUMMETpPUA IPABHIBHOU
MAPAMHUIBI.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

[loHsATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOM BEKTOP, JIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOpPbl  KOJUIMHEApHBIE, COHAINPABICHHBIE W  MPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOpbI. PaBEeHCTBO BEKTOPOB. JI€HCTBHS C BEKTOpPAMU: CIOKEHUE U
BBIYMTAaHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKEHUE BEKTOPA HA YHUCIIO.
CaoiicTBa ciiokeHus1 BEKTOpoB. CBOMCTBA YMHOKEHUSI BEKTOpa Ha uyucio. [loHstue
KOMILUTaHApHbIE BEKTOpbl. [IprM3HaK KOMIUIAHApPHOCTU TpEX BeKTOpoB. IIpaBuio
napajuiesienunena. Teopema O pa3joKEHMM BEKTOpa IO TPEM HEKOMILIaHAPHBIM
BekTOopaM. IIpsAmoyrosibHasi cucremMa KOOpPAWHAT B mpocTpaHcTBe. KoopanHatsl
BekTopa. CBs3p MEXIy KOOpAMHATAMH BEKTOpa W KOOPAMHATAMHM TOYEK. YTOI
Mexay BeKTopamu. CKaJlsIpHOE IPOU3BEACHUE BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[TonsTus: HWIMHAPUYECKass TOBEPXHOCTh, KOHHYECKass  IMOBEPXHOCTD,
chepuueckasi MOBEPXHOCTh, OOpa3yromue MoBepxHocTel. Tena BpaleHus: MHUIHHIIP,
KOHYC, yCEu€HHBIM KOHYC, cdepa, map. BzammHoe pacmnonoxenue cdepsl u
IJIOCKOCTH, KacaTenbHas INIOCKOCTh K cdepe. M3o0paxkeHue Ten BpallleHHS Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummerpust chepsl u mapa.

O6béMm. OcHoBHBIE CcBoOMcTBa O00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapayienenunena u ciaeactBus u3 Heé. OO0bEM mnpsmoil u
HaKJIOHHOW TPHU3MBI, IWIMHIpA, TUpaMHUAbl U KoHyca. OO0BEM IIapa M IMIapOBOTO
CErMeHTa.

KomOunauu Ttenm BpalieHHs W MHOTOrpaHHUKOB. [lpu3ma, BmucaHHas B
UUIMHIpP, OMUCaHHas okojo uunuuapa. [lepeceduenne cepsl u mapa ¢ MIOCKOCTHIO.
Kacanne mapa u cdepsl miockocTpio. [loHATHE MHOTOTpAaHHUKA, OTIMCAHHOTO OKOJIO
cdepsl, chepbl, BNHCAHHONW B MHOTOTPAHHHK WJIH TEJIO BPAIICHHUS.

[Inomanps MOBEpPXHOCTH HWIMHAPA, KOHYca, IJomanb chepbl u €€ dyacTei.
ITonobue B mpocTpancTBe. OTHOIIEHHE OOBEMOB, IIIOMIAJCH IMOBEPXHOCTEH
nonooubix ¢uryp. IlpeoOpasoBanme mnomoOusi, romoretus. Pemenue 3amad Ha
IJIOCKOCTH C UCIIOIB30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.



[TocTpoeHne ceuyeHHil MHOTOTPAHHUKOB U TEJ BPALICHHS: CEUCHUS LIWIMHApPA
(mapamienbHO W TEPIEHIMKYJISPHO OCH), CEYEeHHs KOoHyca (mapaiesibHble
OCHOBAaHHIO M MPOXOJSLIME Yepe3 BEPIIMHY), CEYEHUs IIapa, METOAbl NOCTPOEHUS
CEYEHUM: METOJ CIIEI0OB, METOJ BHYTPEHHETO NPOCKTUPOBAHUSA, METOJ IEPEHOCA
CEeKyLIEU MIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B mpocTpancTBe. Onepanuu HajJ BEeKTOpaMu. BEeKTOpHOE yMHOKEHUE
BEKTOpOB. CBOKCTBA BEKTOPHOIO YMHOKEHUSA. [IpAMOyrosibHass cucteMa KOOpAUHAT
B 1mpoctpaHcTBe. KoopnunHatel BekTopa. PasnmokeHne BekTopa 1o 0asucy.
KoopauHaTHO-BEKTOPHBINA METOI IPU PEIIEHUHA T€OMETPUUYECKUX 3a]1a4.

J{BHKeHUsS] B IPOCTPAHCTBE

JIBwxenust mpoctpancTtBa. OtoOpaxkeHus. [IBkeHHss W paBeHCTBO (uryp.
OO6mue cmoiicTBa JABWXKEeHMM. Buabsl JBWKEHMI: MapajulebHBIM  MEpPEeHoC,
LHEHTpaJIbHAsA CHUMMETpHs, 3€pKajbHasi CUMMETPHUS, IOBOPOT BOKPYr TMPSMOIA.
[Ipeobpazosanus nomoo6us. [Ipsimas u chepa Ditnepa.



IHVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YTJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATHI

1) rpaskaaHcKkoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh T'PaKAAHCKOW MO3UIMU OOYYarOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCHUUCKOTO OOIIECTBA, MPEACTABICHHUE O MAaTeMAaTHYECKUX
OCHOBaxX (DYHKIMOHUPOBAHMS  PA3IUYHBIX CTPYKTYp, SBICHHH, MPOUEAYP
IPaXKIAHCKOTO 00I1IecTBa (BIOOPHI, OMPOCKHI U JPYroe), YMEHHUE B3aUMOJICHCTBOBATH
C COITMATIbHBIMU UHCTUTYTAMH B COOTBETCTBUU C X (DYHKIIUSAMHU U HA3HAYCHUEM;

2) naTpuoTHYeCcKOe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaKJAHCKOW HIACHTUYHOCTH, YBOXKCHHUS K
IPOIIJIOMY W HACTOSIIIIEMY POCCHUUCKONW MaTEeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTH)KCHUSIM POCCHUMCKMX MAaTEMAaTUKOB M POCCHMCKONW MaTEeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BaHUE OTHX JOCTM)KCHUW B JPYrdx HayKax, TEXHOJOrusx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHE JYXOBHBIX ILIEHHOCTEH POCCUHCKOro Hapoia, cHOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ATUYECKOrO IMOBEAECHUS, CBSI3AHHOTO C MPAKTHUYECKUM
IPUMEHEHHEM JOCTHKEHUW HAYKU U JEATEbHOCThIO YYEHOTO, OCO3ZHAHUE JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYasg 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ1ad, PEIICHHH, PacCyXICHUH, BOCIPUIMYUBOCTD K
MaTE€MAaTHYECKUM aCHEKTaM Pa3INYHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSITh MaTeMaTHUECKHUE 3HAHMS B MHTEpecax
3I0pOBOTO M Oe30macHOro oOpasa KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOE TUTAaHHWE, COATAHCUPOBAHHBIM PEXUM 3aHATHH W OTIbIXA,
perymsipHas (¢u3MYEecKass aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE MPU
3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN €A TEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTH K TPYAY, OCO3HAHUE LIEHHOCTU TPYAOJIIO0US, MHTEPEC K PA3TUYHBIM
chepam mnpodecCHOHANBHONU JESITEIIBHOCTH, CBSI3aHHBIM C MAaTeMaTHKONW u eé
MPUIOKEHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BBIOOp Oynymiedt mpodeccuu u
peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIEC IUIaHBI, TOTOBHOCTh M CHOCOOHOCTH K
MaTeMaTH4ecKoMy 0Opa30BaHHUIO U CAaMOOOPA30BaHUIO HA MPOTSKEHUU BCEU KU3HH,



FOTOBHOCTh K AKTMBHOMY YYacTHIO B  PEIICHUM MPAKTHUYECKUX  3ajad
MaTeMaTU4eCKON HAIMPaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh  HKOJOTHYECKOW  KYJIbTYphl, [OHHMAHUE  BIIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOLIECCOB HAa COCTOSHUE MPUPOJHOW M COIMATbHOMU
Cpe/bl, OCO3HAHHE TJI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPOOIeM, OpUCHTAITUS Ha
MPUMEHEHUE MaTeMaTUUECKUX 3HAHUU JJIsl pelIeHus 3a7a4 B 00J1aCTH OKpYKaromiei
cpenpl, IUJIAHUPOBAHUE TOCTYNKOB W OIEHKH WX BO3MOXHBIX MOCJIEACTBUNA ISt
OKPYKAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAKTHUKU, TOHUMAaHUE MaTeMaTUUYeCKOM
HayKd Kak cepbl 4eTOBEUECKOU NIeSITEILHOCTH, ITANOB €€ Pa3BUTUS U 3HAYUMOCTHU
JUISL pa3BUTHS LMBWIM3AIMK, OBIAJEHUE S3BIKOM MaTEMAaTUKH M MaTeMaTHYECKOU
KyJIbTYypOH KaK CpEJICTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISATh MPOSKTHYIO U
UCCJIE0BATEIBCKYIO ICATEILHOCTh UHIUBUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3zoBble ornueckue AecTBUA:

BBISIBIIATH M XapaKTEpU30BaTh CYIIECTBEHHBIE IPU3HAKKM MaTEMaTHUYECKUX
00BEKTOB, MOHATUH, OTHOIICHUN MEXy MOHITUIMH, (OPMYIUPOBATH OIMpPEaeTICHUS
MOHSITHM, YCTaHABIMBATH CYIIECTBEHHBIN MPHU3HAK KIACCU(PUKAIINKI, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS, KPUTEPUU MTPOBOIMMOT0 aHAIH3A;

BOCIIPUHUMATb, dbopMynrpoBaTh u peoOpa3oBHIBATh CYXKJICHHUSL:
yYTBEpJUTEIbHBIE U OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOPEYUS B
dakTax, JAHHBIX, HAOMIOACHUSAX M YTBEPKICHHUAX, MpeajiaraTb KpPUTEPHUU JUIs
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUI 110 aHAJIOTUH;

IPOBOJIUTh CAMOCTOSITENILHO JOKa3aTeIhCTBA MAaTEMATHYECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BBICTPAUBATh APTyMEHTAlIMIO, NIPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJIbI;

BBIOMpaATh Crmoco0 pemieHus ydeOHOW 3amadyn  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHMs, BEIOMpPATh HaOOJIee MOAXOASIINUNA ¢ YyIETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBUS:

WCIIOJb30BaTh BOMPOCHl KAaK HMCCIEJOBATEILCKUNA HWHCTPYMEHT IO3HAHMS,
dbopmMynupoBaTh BOIIPOCHI, dbukcupytomume IIPOTUBOPEUHE, npo0JieMy,



YCTaHaBJIUBATh UCKOMOE U JaHHOE, (OPMUPOBAThH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO
MO3UIINI0, MHCHHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIEIOBAHHE TI0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHueCcKoro OObBEKTa, SBJIECHMs, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SBICHUSIMHU, MPOIECCAMU;

CaMOCTOSITeIbHO (OPMYIUPOBAaTH OOOOIIEHUS W BBIBOALI IO peE3yjbTaTaM
MPOBEIEHHOTO  HAONMIOJEHUs,  MCCIEJOBaHUS,  OIEHUBAaTh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000O0IIEHUIA;

POTHO3UPOBATH BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIJBUTAThH
MPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH JeUIUTh MHPOpMAIMKU, aHHBIX, HEOOXOJIUMBIX IJIi OTBETa Ha
BOIIPOC U JIJIsl pEIIeHUs 3a]1a4H;

BBIOMpATh MHGOPMAIIUIO U3 HUCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIW3UPOBATH,
CHUCTEMATH3UPOBATh U MHTEPIIPETUPOBATh MH(MOPMAIIMIO PA3IUYHBIX BUJIOB U (HopM
pe/ICTaBICHUS;

CTPYKTYypUpOBaTh HHGOpPMAIIMIO, TPEACTaBIATh €€ B pa3IUyHBIX (GopMmax,
WJUTFOCTPUPOBATH TPpaPUUIECKH;

OLICHUBATh HaAEKHOCTD uHhopMaIuu 1o CaMOCTOSATENbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMmyHHKaTHBHBIE YHUBEpCaJIbHbIE YUeOHbIE IelicTBHUS

OO01menune:

BOCIPUHMMAaTh B (DOPMYJIUPOBATh CYXKJICHHUS B COOTBETCTBHUU C YCIOBHSAMHU U
IEJISIMHU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHUS B YCTHBIX U
IMUCBMEHHBIX ~ TEKCTaX, JaBaTh IIOSICHEHHS 10 XOJy PpCIICHUsS  3aJaud,
KOMMEHTHPOBATh MOJYyYCHHBIN pPe3yJIbTaT;

B XOJI¢ OOCYXICHHS 3aJilaBaTh BOMPOCHI 110 CYIIECTBY OOCYKJIaeMOH TEMBI,
mpoOJIeMBl, pelaeMon 3a/1aui, BICKA3bIBaTh MJICH, HAllCJICHHBIC Ha ITOUCK PEIICHUS,
COTIOCTABIIATh CBOM CYXKJACHUS C CYXKICHHAMH JPYTHMX YYaCTHHKOB JIHAJIOTa,
OOHApYXWBaTh pa3IMude€ MW CXOJCTBO IIO3MIMK, B KOppeKTHOH dopme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

IPEACTABIATh PE3YIbTaThl PEIICHHS 3aJadyd, SKCIICPUMEHTa, HCCIICIOBaHMS,
MIPOCKTA, CAMOCTOSATEIIBHO BHIOMpPATh (OpMAT BBICTYIUICHHS ¢ Y4ETOM 3amad
MIPE3CHTAIMN U1 OCOOCHHOCTEH ayIUTOPHH.

PeryjJsiTUBHBbIC YyHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:
COCTaBJISITh IUIaH, aJITOPUTM PEUIECHUs 3aJlaud, BBIOMpATh CIOCOO pEIIeHUs C
Y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4€TOM HOBOM MH(OpMaInu.



CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIa/I€Th HABBIKAMM IMO3HABATEIbHOU PePIEKCUN KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUH W MBICIUTENBHBIX MIPOLECCOB, UX pPE3yIbTaTOB, BIAJETh CHOcCOOaMuU
CaMONPOBEPKH, CAMOKOHTPOJISL IMpoliecca M pe3ysibTaTa PElIeHHUs] MaTeMaTH4YeCKON
3a/ayu;

IpEeABUIETh TPYAHOCTH, KOTOPbhIE MOTYT BO3HUKHYTH MPHU pPEUICHUM 3ajadH,
BHOCUTH KOPPEKTUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, AHHBIX,
HalJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATa IIEJIM U YCJIOBHUSAM, OOBICHATH NPUYMUHBI
JOCTHXKEHUSI WU HEJOCTHXKEHUS Pe3yJbTaTOB JESITENIbHOCTH, HAaXOIUTh OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

NOHMMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W HWHAMBUIYAIbHOU
paboThl IPH pelIeHUH y4eOHBIX 3a7a4, MPUHUMATh eI COBMECTHOM JNeATEIbHOCTH,
IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboThl, pacmupenensTh BUAbBI padorT,
JIOTOBApUBAThCS, OOCYXAaTh MPOIECC M Pe3yiabTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TpyNNoBbIX (opmax padorel (oOcyxaeHus, oOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U HHBIE), BHIMOJIHATH CBOIO YacTh pabOThl U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMU YJIE€HAMH KOMaH/Ibl, OLIEHUBATh KAY€CTBO CBOETO BKJIa/a B
o0  MpOAYKT MO  KpUTepUsM,  CHOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kinacca oOyqaromuiicst HAy9UTCS:

e CBOOOJIHO OMNEPUPOBATH OCHOBHBIMH TIOHSATHSIMH CTEPEOMETPUHU TPHU
pEIIeHUH 33724 U MTPOBEICHUN MAaTEMATUYECKUX PACCYKIACHUH;

e TMPHUMEHATH AKCUOMBI CTEPEOMETPUU M CJEACTBHS W3 HHUX NPU PEHICHUU
T€OMETPUIECKUX 3a/1a4;

e KJIaccU(PUIMPOBATH B3aUMHOE PACIIOJIOKEHUE TPSIMBIX B TPOCTPAHCTBE,
IUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C yTIaMU B MPOCTPAHCTBE:
MEXTy TIPSIMBIMH B TIPOCTPAHCTBE, MEXKTY MPSIMON U MJIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;

e CBOOOJNHO pacmo3HaBaTh OCHOBHBIC BHUJbI MHOTOTPAaHHUKOB (TIpH3Ma,
MUpaMUIa, MPSMOYTOJIBHBIN TTapalijIesienues, Ky0);

o KiIaccu(pUIMpPOBaTH  MHOTOTPAHHUKH,  BBIOMpas  OCHOBAaHWS IS
KJIaccuuKaiuu,

e CBOOOJNHO  OINEPUPOBATH  MOHSATHUSMH, CBS3aHHBIMH C  CEYCHUEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;



BBITNOJHAThH MapajulesIbHOE, LIEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
(Guryp Ha MmIOCKOCTh, BBIMOJIHATH U300paKEHUS PUTYD HA IJIOCKOCTH;
CTPOUTh CEUYEHUST MHOTOTPAaHHUKOB PA3IMYHBIMU METOAAMH, BBIIOIHATH
(BBIHOCHBIC) TIJIOCKHME YEPTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp:
BU/I CBEPXY, COOKY, CHU3Y;

BBIUMCISATH TJIOLAAN MMOBEPXHOCTEH MHOTOIPAHHUKOB (MpU3Ma, MUpaMuia),
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: CHMMETPHUS B POCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (PUTYPBL;
CBOOOJTHO OMEpUpPOBaTh TMOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITMIOJHATh JEHCTBUS HaJl BEKTOPaMUu;

pemiatb 3aJayd  Ha JIOKAa3aTEJIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaX0XJACHUE T€OMETPUUECKUX BEJIMYMH, IPUMEHSS U3BECTHbIE METOJIbI MPH
pElIeHUH MaTeMaTH4YeCKUX 3a7ad IMOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOHOCTH;

OPUMEHSATh NPOCTEHIINE TNPOrpaMMHBIE  CpPEACTBA UM DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMbI TP PEIICHUU CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, MPeoOpa3oBbIBATh M HHTEPHPETUPOBATH HHMOpMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (uUrypax, TMpeJCTaBICHHYI Ha
YepTekax U pUCyHKaXx;

IPUMEHATH NOJIYYEHHBIE 3HAaHUS HAa IPAKTHKE: CPABHUBATH U aHAJIM3UPOBATH
peanpHbIE CUTyallUd, MPUMEHATh MU3YYEHHBbIE MOHATHUS B MPOILECCE IMOUCKA
pElIeHUs] MaTeMaTU4ecKu CHOPMYIHPOBAHHON MPOOIEMBbI, MOAEIUPOBATH
peanpHbIE CUTyallUM Ha $3bIKE TE€OMETPHUM, HCCIEAOBaTh IOCTPOEHHBIE
MOJENH C UCIOJIb30BAHUEM F'€OMETPUUYECKUX MOHATUM W TEOpeM, arapara
anreOpbl, pemarh MNPAKTUYECKHE 3a7adyH, CBS3aHHBIE C HAXO0XKICHHEM
Tr€OMETPUYECKUX BEJINYNH;

UMETh MpeJCTaBiIeHUs 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUHM Kak
COCTaBHOU 4acTH (yHIaMEHTA Pa3BUTHUS TEXHOIOTHH.

K xonmy 11 kiacca o0yJaronuiicss HAy9uTCs:

CBOOOJTHO OIEPUPOBATH TOHATHIMH, CBS3aHHBIMH C IWJIHHIPUYECKOM,
KOHUYECKOM W CcepuuecKkod TMOBEPXHOCTSIMH, OOBICHITH CIOCOOBI
NOJIyYEHUS;

ONEPUPOBATH MOHATUSIMHU, CBA3AHHBIMU C TEJIAMHU BPALICHUS: UIUHAPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tella BpalleHus (MUINHIP, KOHYC, chepa U map) U OObICHITH
CrocoOBbl MOTYUYEHHUSI TEJl BPAILlCHHUS;

KJIacCU(ULIMPOBATH B3AUMHOE PACIOJIOKEHHE CHEephl U TIOCKOCTH;



BBIYHMCIISITh BEJIIMYMHBI BJEMEHTOB MHOTOIPAaHHUKOB U Tl BpalleHus,
00BbEMBI M TUIOMIAJX TMOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpalleHUs,
FEOMETPUUECKUX T C MPUMEHEHUEM (HOpMYIT;

CBOOOJIHO ONEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C KOMOWHAIUAMH TEJ
BpallleHWsT U MHOTOIPAHHUKOB: MHOTOIPAaHHUK, BIHCAHHBIA B cdepy u
OMHUCAHHBIN OKO0JIO cdephl, chepa, BIHUCAHHAS B MHOTOIPAaHHUK WA TEJO
BpaIlCHUs;

BBIYHUCIISITh COOTHOIICHUSI MEXKIY IUIOMIAASMU MOBEPXHOCTEH M 00BEMamMu
IT0JTOOHBIX TEI;

n300paxaTh U3ydyaembie (PUTYpHI, BHITOIHATH (BBIHOCHBIC) IJIOCKUE YEPTEIKHU
U3 PHUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEpPXy, COOKY, CHHU3Y,
CTPOUTH CEUCHUS TEJ BpAIICHUS;

U3BJICKATh, WHTEPIPETUPOBATh UM MpeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (urypax, TMpeICTaBICHHYI0 Ha
yepTekax U pucyHKax;

CBOOOJIHO ONIEPUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;

pemaTh TeOMETPUYECKUE 3aa4l Ha BBIYMCIICHUE YIJIOB MEXAY MPSMBIMH U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 IIOCKOCTH, B LIEJIOM,
Ha [IPUMEHEHUE BEKTOPHO-KOOPANMHATHOTO METO/1a MPY PELIECHUU;

CBOOOJHO OMEepUpOBaTh TMOHATHUSIMH, CBS3aHHBIMH C JIBIDKCHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBMXKEHUM;

BBITMIOJHATh M300pakKeHHs] MHOTOTPAHHUKOB M TeNl BpalleHUs MpHu
MApAUICIIBHOM  [EPEHOCE,  UECHTPAJIbHOM  CHUMMETPUH,  3E€PKAIBHOMU
CUMMETPHUH, TPU TTOBOPOTE BOKPYT MPSMOM, MpeoOpa30BaHMs MOI00HS;
CTPOUTH CEUYEHUSI MHOTOTPAHHHMKOB W TE€Jl BpAILECHUS: CEYEHHUS LMIMHAPA
(mapajiienbHO U MEPIEHANKYISIPHO OCH), C€YEHUsl KOHyca (mapajuieibHbIe
OCHOBAHUIO ¥ IPOXOJSIIINE YePE3 BEPUINHY), CEUEHUS 1Iapa;

UCIIOJIb30BAaTh METOJbl TOCTPOEHUSI CEYEHUN: METOH CIEI0B, METO]
BHYTPEHHEr0 NPOEKTUPOBAHUS, METO/]I IEPEHOCA CEKYILIEH IIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TeoMeTpudeckne (HaKThl IS PEIMICHUS CTePEOMETPUUCCKUX
3a/a4, NPEANoJlararlluX HECKOJIbKO IIaroB pEUIEHUs, €CIU YCIOBHUS
IIPUMEHCHHS 3aJIaHbI B SIBHOK W HESIBHOU G opme;

pemaTh 3ajJayd  Ha J10Ka3aTelbCTBO MATEMaTUYECKUX OTHOLICHUH U
HAXOXKJICHHE T€OMETPUUYECKUX BEJIUYHH;

MPUMEHSITh TPOTPAaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

MIPUMEHSIThH MOJyYCHHbIC 3HAHMS HA MPAKTUKE: CPABHUBATH, AHAIIM3UPOBATH
U OICHUBATh pealbHblE CUTYyal[Ud, HIPUMEHSTh HW3YUYEHHbIE MOHATHUS,



TEOPEMBI, CBOMCTBa B INPOLECCE TOHMCKAa pelIeHUus MaTeMaTH4YeCKU
chopMyJIMpPOBaHHON MPOOIEMBI, MOJEIUPOBATH pealbHbIE CUTyallUH Ha
A3BIKE T€OMETPUH, UCCIEAOBATH MOCTPOCHHBIE MOJEIH C HCIOJIb30BAaHUEM
r€OMETPUYECKUX TOHATHUH W TeopeM, anmapara anreOpbl, pelaTh
NPAKTUYECKUE 3aJayM, CBS3aHHBIE C HAXO0XJACHHUEM TI€OMETPUUYECKUX
BEJIMYMUH;

UMETh MpeJCTaBleHUsT 00 OCHOBHBIX 3Tanax pa3BUTHUS TE€OMETPUHU KakK
COCTaBHOM YacTH (GyHAAMEHTA PA3BUTHUS TEXHOIOTUH.



YUYEBHO-METOJMYECKOE OBECIIEYEHUE OGPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

* Maremaruka. I'eometpus, 10 knacc/ Mepansak A.T'., Homuposckuii [I.A., ITonskos
B.M.; non penakiueit [logonsckoro B.E., O01iecTBoO ¢ orpaHU4eHHOM
oTBeTCTBEHHOCTHIO M3naTensckuii nentp «BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3naTenscTBO «IIpocBenieHne»

* Maremaruka. ['eometpus, 11 kinace/ Mep3nsik A.T'., Homuposckuii JI.A.,
[TomsikoB B.M.; mon penakuueit [lononsckoro B.E., O6miecTBo ¢ orpaHnueHHON
oTBeTcTBeHHOCThIO M3naTenbckuil ientp « BEHTAHA-I'PA®»; AkiimonepHoe

O6III€CTBO ((HBJI&TCHBCTBO «HpOCBGIIIGHI/Ie»

METOJJUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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