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HOACHUTEJIBHAS 3AIIMCKA

['eomeTpus sBnsieTcss OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro
oOmero oOpa3oBaHus, TaK KakK O0O0€CleunBaeT BO3MOXHOCTb HW3Y4YEHUS
OUCIMIUIMH ~ ©CTECTBEHHO-HAYYHOW  HAMpaBIEHHOCTH W TPEAMETOB
ryMaHUTapHOTO uKIa. [IocKoIbKY JOrHuecKkoe MbIUIeHHE, (HOpMUPYEMOE TTPU
U3YYCHUU  OOYyYaroIMMHUCSA  TOHSATHHHBIX  OCHOB  T'€OMETPHH,  IPHU
J0Ka3aTebCTBE TEOPEM U MOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHHUH MPU
peIIeHNU TeOMETPUUYECKUX 3a71a4, YMEHHE BBIBUTATH U OMPOBEPTaTh TUIIOTE3HI
HETOCPECTBEHHO HCIIONIBb3YIOTCS MPU PELICHUH 3a]la4 €CTeCTBEHHO-HAYYHOTO
I[IUKJIa, B YACTHOCTH (PHU3UYECKHX 3a7ad.

Ilenb ocBoeHus mporpamMmbl ydyeOHoro kypca «l'eomeTpusi» Ha
yrIyOJIEHHOM ~ ypOBHE —  pa3BUTHE  WHAMBHIYAJIbHBIX  CIIOCOOHOCTEH
OOyJaroUIMXcsl MPU HM3YYCHUH TEOMETPUH, KaK COCTaBJISAIONICH TpeaIMEeTHOU
obmactn «MaremaTuka W MHPOpPMATHUKa» uepe3 obdecreuyeHue BO3MOKHOCTHU
NprOOPETCHHUST W HMCIIONIB30BaHUs OoJiee TTyOOKHX TeOMETPHUYECKHX 3HAHHH U
ACUCTBUN, CHNENU(UIHBIX TEOMETPUH, M HEOOXOIMWMBIX [UJIsl YCIIEITHOTO
npodeccHoHaNbHOTO  OOpa3oBaHMs,  CBA3AHHOTO C  HCIOJIb30BAHHEM
MaTeMAaTHKH.

[TpuoputeTHRIMH 3a/ladyaMH Kypca T€OMETPUU Ha YTIIyOJNEHHOM YpPOBHE,
PaCIIUPSIIONIMMH U yCUIUBAIOIIUMH Kypc 0230BOT0 YPOBHSI, SIBISIFOTCSI:

paciMpeHne IpeICTaBICHUsI O TEOMETPUN KaK 4acTH MHUPOBOU KYJIBTYpPHI
1 GOPMUPOBAHUE OCO3HAHUS B3AUMOCBSI3U TEOMETPHH C OKPYKAFOIIHUM MUPOM;

¢opMHpoBaHUE TpEACTaBICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
B)KHEHIINX MaTeMaTHUYECKUX MOJEIISX, TO3BOJISIIOIINX ONMUCHIBATH U M3y4aTb
pasHble SIBIICHUS OKPYXAIOIIEro MHpa, 3HAHUE MOHATUHHOIO ammapara o
pazneny «CrepeoMeTpus» yueOHOTo Kypca T€OMEeTPHH;

¢opmMupoBaHME  yMEHHS ~ BIAJeTb  OCHOBHBIMH  TIOHATHSMH O
IPOCTPAHCTBEHHBIX (DUTYpax M MX OCHOBHBIMHM CBOWCTBAMH, 3HAHHE TEOPEM,
GopMynn U yMeHHE MX MPUMEHSATh, YMEHHS JIOKa3bIBaTh TEOPEMbI M HAXOIUThH
HEeCTaH/IapTHBIE CIOCOOBI PeIICHHS 3a/1a4;

¢opMHupoBaHUE YMEHHs pACIO3HABaTh Ha 4YepTEXkKax, MOJCNAX U B
peaTbHOM MHpE MHOTOTPAaHHMKM H Teja BpaIIeHUs, KOHCTPYHUPOBATH
reOMEeTPHUECKUE MOJIEIIH;

dopmupoBanue HOHUMAaHHUS BO3MOXXHOCTH aKCHOMAaTHYECKOTO
IOCTPOCHUSI MAaTEeMAaTUYEeCKHX TEOpHH, (OPMHpPOBAHUE TOHUMAHHS POJIU
aKCMOMATHKHU TIPH MPOBEICHUU PACCYKICHUMH;

(GopMupoBaHUE YMEHHs BIaJETh METOJAMU J10KA3aTeIbCTB U aITOPUTMOB
pelleHusl, yMEHHUsI UX MPUMEHSATh, IPOBOAUTDH J10KA3aTEIbHBIE PACCYKICHUS B
XO/I€ pEIICHHs CTepPEeOMETPUYECKHX 3aJad M 3aJad C [pPaKTHYECKUM
colaepkaHueMm,  (opmMupoBaHME ~ TpPEACTaBICHUS O  HEOOXOIHWMOCTH
JI0Ka3aTeNbCTB MpU OOOCHOBAaHUM MATEMAaTHYECKUX YTBEPXKICHUH H POJIH
aKCMOMATHKH B MIPOBEJICHUU I€TyKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHWE MHTEJUIEKTYaJIbHBIX M TBOPUYECKHX

CIIOCOOHOCTEH oOyJaronmxcs, IMO3HABATCIILHOM AKTHBHOCTH,
UCCIIEIOBATENLCKUX YMEHUM, KPUTUYHOCTUA MBILIUIEHUS, UHTEpECa K U3YUEHUIO
r€OMETPHH;

dbopmupoBaHue (G YHKIIMOHAIBHOM IPaMOTHOCTH, peNeBaHTHOU

FEOMETPUH: YMEHHUS PACNO3HABATH MPOSBICHHUS T€OMETPUUYECKUX MOHSATHM,
O00OBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHbIX J>KU3HEHHBIX CUTYalUsX U IpHU
W3YYEHUHU JIPYTUX YYE€OHBIX MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U



3aKOHOMEPHOCTEN, MOJEIUPOBAHMS PEANbHBIX CUTYallMil, HCCIEI0BaHUS
MOCTPOEHHBIX MOJIEJIEN, MHTEPIPETALUHU MTOJIYYEHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJEP>KATEIbHBIMU JUHUSAMU yueOHOro Kypca «I'eomeTpus»
B 10-11 xmaccax ssmstores: «lIpsgmbple W IJIOCKOCTM B HPOCTPAHCTBER,
«MuororpanHukn», «Tema BpameHus», «BekTopsl U KOOpPAUHATHL B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBE.

CdopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH
MOHATUSAMUY», PEJIEBAaHTHBIMU I'€OMETPUU Ha yriayOJIEHHOM ypOBHE 0Oy4YeHUs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COAEPKATEIIbHBIM JIMHUSAM Y4eOHOTO Kypca,
a (¢GopMHpOBaHUE JIOTMUYECKMX YMEHUH pachpeneisieTcss He TOJbKO II0
colepKaTelbHbIM JIMHUSIM, HO M 1o Trojam oOydenus. CoaepkaHue
o0pa3oBaHus, COOTBETCTBYIOLEE MPEIMETHBIM pe3yjbTaTaM  OCBOECHUS
denepanbHOM pabodeit mporpaMmbl, pacnpeei€HHBIM M0 rojaM 00y4YeHus,
CTPYKTYPHUPOBAaHO  TakuM  00pa3oMm, 4YTOObl KO BCEM  OCHOBHBIM,
NPUHLIMITHAIBHBIM BOMpOcaM oOydaromuecs: o0pamaiuch HEOJHOKPATHO. DTO
NO3BOJIIET OPraHM30BaTh OBJAJCHUE TE€OMETPUUECKHUMH TOHITHUSIMU U
HaBbIKAMHU TMOCJEAOBATEIbHO M TIOCTYNaTEIbHO, C COOJIIOJICHUEM MPUHIIMUIIA
NPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIOYaTh B OOIIYyI0 CHCTEMY
Tr€OMETPUYECKUX TMPEACTABICHU OOYYaIOMIMXCs, pacuiupsiss U yriyonss eg,
o0pa3ysi IpOYHbIE MHOXXECTBEHHBIE CBSI3H.

[lepexona kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3nath ycioBus uis  auddepeHnHanu  O0ydeHHs, TOCTPOSHUS
UHAUBUAYAJTbHBIX 00pa30BaTENbHBIX MporpamMM, oOecrneyuTh yriayOnéHHoe
U3y4YEeHHE TeOMETPUU KaK COCTABIISIIONIEH yueOHoro npeamera «MareMaTtukay;,

MOJIFOTOBUTHh OOYYAIOUIUXCSI K MPOAOIIKEHUIO M3YYEHUSI MATEMaTUKU C
yué€TtoMm BbIOOpa Oynymieit mpodeccun, odecneyrBasi MPEEMCTBEHHOCTh MEXKITY
o0muM u npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOro Kkypca «l'eomeTpusi» Ha YriiyOJIEHHOM YypOBHE
orBoauTtcs 204 vaca: B 10 xmacce — 102 gaca (3 gaca B Heneno), B 11 kimacce —
102 yaca (3 yaca B HEJIEJIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEpeOMETpUM. Touka, TmpsAMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATMYECKOM MOCTPOCHUHM CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOE pacnosiokeHrne NpsIMBIX B NPOCTPAHCTBE: IMEpPECEKaroluecs,
MapajulesIbHble W CKpelIMBaronuecs npsmele. lI[pu3Hakym CcKpemmBarommxcs
npsaMbiX. [lapaninenbHOCTP MHPSAMBIX M IUIOCKOCTE B MPOCTPAHCTBE:
napajuieJIbHbIE TPSIMbIE B TPOCTPAHCTBE, MNAPAIIEABHOCTh TPEX MPSIMBIX,
NapajuieIbHOCTh NPSIMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTPAIBHOE
npoeKTUpoBaHue, u3olOpaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaiIeIbHOIO
npoekTupoBaHusa. M3o0paxkeHue ¢uryp B napauieIbHOM MPOEKIUH. YTIBI C
COHAIPABJIEHHBIMU CTOPOHAMHM, YTOJd MEXAY MNPsIMBIMH B TMPOCTPAHCTBE.
[TapamienbHOCTh ~ IUIOCKOCTEH:  MapajulesibHblE  IUIOCKOCTH,  CBOMCTBA
napajuleNibHbIX TIockocTel. IlpocTeiimnie mpocTpaHCTBEHHbIE (QUIYpPHI Ha
IJIOCKOCTH: TE€Tpa’ap, Mapajuiesenunes], HOCTPOEHUE CEUCHH.

[TeprieHAUKYJISIPHOCTH NPSIMOM U TIJIOCKOCTH: NIEPIIEHAUKYJISIPHBIE TIPSMbBIC
B IIPOCTPAHCTBE, NPSMbIE MAPAJIIEIbHBIE U MEPIECHANKYISIPHBIE K IIOCKOCTH,
OPU3HAK TMEPIEHANKYISIPHOCTH MPSMOW M IUIOCKOCTH, TEOpeMa O NpsIMOi
NEPHEHIUKYISAPHON MJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[leprieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH,
paccTosiHHE OT MPSMOM 10 TIUIOCKOCTH, MPOEKUUS (GUTYPHl Ha IUIOCKOCTb.
[leprieHAUKYISIPHOCTD  INIOCKOCTEW: MPU3HAK NEPHECHAMKYISAPHOCTH JIBYX
w1ockocrenl. Teopema 0 TpEX NepreHAUKYIIIpax.

VYTl B IPOCTPAHCTBE: YIOJl MEXKAY IPSAMON U IUIOCKOCTBIO, BYTPAHHBIN
yroJjl, JUHEWHBIM yroj ABYIPAaHHOrO yria. TpEXrpaHHbIE U MHOTOTPAaHHBIC
yrabel. CBOMCTBA IJIOCKHX YIVIOB MHOTOrpaHHOro yria. CBOWCTBa IJIOCKUX U
JBYI'PaHHBIX YTJIOB TPEXTPAHHOrO yriia. TeopemMbl KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKu

Buapel MHOTOrpaHHHMKOB, pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma, MpsiMas W HaKJIOHHAs MPU3MBI, OOKOBas W TMOJHAas IMOBEPXHOCTH
npusMbl. [lapannenenunesn, mpAMOYTOJbHBIA MapaJUICIICNIUIIE] U €r0 CBOMCTBA.
Kparuaiiiue nyTM Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpancTBennas teopema Iludaropa. IMupammma: n-yronpHas nupamuia,
npaBwiIbHas U yceu€HHas nupamubl. CpoiicTBa pédbep M OOKOBBIX TpaHen
MpaBWIbHOM NUpaMuibl. [IpaBuiIbHBIE MHOTOTPAHHUKU: MPABUJIbHAS MPU3MA U
MpaBWIbHAs NUpaMHUAa, NPABWIbHAs TPEYrOoJbHAs NMHUpPaMHUAA U IPABUIBHBIN
TteTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTOIPaHHUKAaX: OKTa’3p,
JNOEKAdIP U UKOCADIP.

Beruncienne 5JeMEHTOB MHOTOTPAHHUKOB: p&Opa, NMAaroHaIM, YTJIbL.
[Tnomans OGOKOBOW MOBEPXHOCTH W TOJHOW IMOBEPXHOCTH MPSMOUM TPU3MBI,
IJIOMAh OCHOBAaHWA, TeOpeMa O OOKOBOW IMOBEPXHOCTH MPSMON MPHU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH U TMOBEPXHOCTU MPABUIBHON MNUPAMUIBI,
TEOpEMA O IUIOIIAIN YCEUEHHOM MTUPAMU/IBI.

CumMmeTpuss B NOPOCTPAHCTBE. OJIEMEHTHl CHMMETPUM MPaBHIIBHBIX
MHOTOIpaHHUKOB. CUMMETpUSI B NPAaBWIBHOM MHOTOTPAHHUKE: CHUMMETPHUS



NapajuielIeIunea, CUMMETPUS NPaBUJIIBHBIX MPU3M, CUMMETPHUS IPABUIBHOU
MIAPAMHUJIBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBON BEKTOpP, MJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUJIMHEAPHBIE, COHAIIPABJICHHBIE U IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOpPbl. PaBEHCTBO BEKTOpPOB. JIEHCTBUA C BEKTOpPaMH:
CJIO’)KEHHE W BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE
BEKTOpa Ha 4ucio. CBOMCTBAa CIOXKEHHsSI BEKTOpOB. CBOWCTBA YMHOKEHHUS
BeKkTopa Ha uyucio. [loHsatme  KomIutaHapHele  BeKTOpbl.  IIpu3Hak
KOMIUIAHApHOCTU TpEX BekTopoB. [IpaBmiio napamnenenunena. Teopema o
Pa3JIOKEHUN BEKTOpA IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsMoyrosibHas
cUCTEMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTtel BekTOopa. CBA3b MEXAY
KOOpAMHATAMU BEKTOpAa M KOOpPAMHATAMM TOYEK. YTOJI MEXAY BEKTOPAMMU.
CxkassipHOE IPOU3BEICHUE BEKTOPOB.
11 KVIACC

TeJsia BpalueHus

[TonsiTus: UMIMHIpPUYECKAs TOBEPXHOCTb, KOHUYECKas IOBEPXHOCTD,
chepuueckasi TOBEPXHOCTh, oOpasyroIue mnoBepxHocTeil. Tema BpareHus:
UIUHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3aumHoe pacmosioxeHue
chepbl M IUIOCKOCTH, KacaTelbHash IUIOCKOCTh K cdepe. M3oOpaxkenue ten
BpalleHus Ha TI0cKOoCcTH. Pa3BépTka nunuuapa u konyca. Cummetpus cepsl u
niapa.

O6BEM. OcHoBHBIE CcBOicTBa 00BEMOB Ten. Teopema 00 00bEME
IpsIMOYTOJILHOTO Tapajuienenurnena u ciuenctBus u3 He€. OObEM MpsMOl U
HAKJIOHHOW TMPU3MBbI, IIWIMHIpa, NHpaMuibl u KoHyca. OObEM miapa u
IapOBOr'0 CETMEHTA.

KoMOuHanuu Ten BpallleHuss 1 MHOTOrpaHHUKOB. [Ipu3ma, BmucanHas B
IWIMH]IP, ONHMCaHHas oKoyso muiuHapa. llepeceuenue cdepbl m mapa c
riockocThlo. Kacanue mapa u cdepsl maockoctbio. [loHsTHE MHOTOTpaHHUKA,
OMMCAHHOTO OKOJIO c(ephl, cdhephl, BNUCAHHOW B MHOTOIPAHHHMK WU TEJO
BpallCHUSI.

[Tnomaas MOBEPXHOCTH MUJIMHIPA, KOHYCA, MJIOMAab cPephl U e€ JacTei.
[Tonobue B mpocrtpanctBe. OTHOIIEHHWE OOBEMOB, IUIOMIANEH MOBEPXHOCTEH
nono0HbIX (uryp. IIpeobpaszoBanue momodusi, roMmoTeTus. Pemienne 3amaq Ha
IJIOCKOCTH C UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne cedyeHMd MHOTOIPAHHUKOB W TEJI BPALCHUS: CEYECHUS
uuauHapa (mapajuielibHO U NEPHEHIUKYJSIPHO OCH), CEYEHUs KOHYyca
(mapaynenabHble OCHOBAHUIO U MPOXOSIIHUE Yepe3 BEpIIMHY), CEUCHHs IIapa,
METOJBl TOCTPOCHUS CEUECHUM: METOJ  CIIEI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEN ITIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektopsl B mpocTtpancTBe. Omnepauuu Haja BekTopamu. BekTtopHoe
YMHOXEHUE BEeKTOpoB. CBONCTBAa BEKTOPHOTO yMHOXeHHs. [IpsiMoyrosibHas
cUCTeMa KoopAauHaT B mnpocTpaHcTBe. KoopauHatsl BekTopa. Pasnoxenue
BekTOpa 1m0 Oaszucy. KoopIMHATHO-BEKTOPHBIA METOJ MNpU PEIICHUH
r€OMETPUYECKUX 3a7a4.

J{BHKeHUs] B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. OtoOpakenus. JIBH>KEHUS U paBEHCTBO GUTYD.
OO0mue cBoMCTBa JBM)KEHUM. BuUIbl NBUKEHMI: TapauieibHBIA TEpPEeHOC,



IIEHTPAJIbHAsT CUMMETpPHS, 3epKaJbHAsI CUMMETPHS, TTOBOPOT BOKPYT MPSIMOMA.
[IpeobpazoBanus noaoous. [Ipsmas u cthepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIJIYBJIEHHBIM YPOBEHDb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHHE:

c(OpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3MLIMU  OOydaroumierocs  Kak
AKTUBHOTI'O U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIEeCTBa, MPEACTABICHUE O
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SBJICHUM,
OpoUeayp TpaxAaHCKOTro oOuiecTBa (BbIOOPHI, OMNPOCHl U JPYroe), yMEHue
B3aUMOJICHCTBOBATh C COLMAJIBHBIMHU HWHCTUTYTaMH B COOTBETCTBUM C HX
GyHKIMSAMU U Ha3HAYCHUEM,;

2) naTpuoTHYeCcKoe BOCIIMTAHHE:

c(hOpMHUPOBAHHOCTh POCCUNUCKON T'Pa)KIAHCKON MACHTHUYHOCTH, YBAaXKEHUS
K IPOIUIOMY U HACTOAILIEMY POCCUHCKON MAaTEMATHKH, HIEHHOCTHOE OTHOIIEHUE
K JOCTHKEHHMSIM POCCUHCKHMX MAaTeMaTUKOB M POCCUHCKOM MaTeMaTHYECKOU
IIKOJIbI, WCIIOJB30BaHUE ATUX JIOCTMIKEHHH B APYrMX HAayKax, TEXHOJIOTHSX,
chepax IKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JyXOBHBIX LEHHOCTEM POCCHUICKOTO HapoJa,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO TOBEICHUS,
CBSI3AHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JIOCTH)KCHUW HAyKd U
NEATENIbHOCTBIO  yYEHOr0, OCO3HAaHUE JIMYHONO BKJIAJa B IIOCTPOEHHE
YCTOWYMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIOYAs 3CTETUKY MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3ajaad, peuieHuni, paccyxaeHuH,
BOCIIPUMMUHMBOCTh K MATEMAaTUYECKUM acleKTaM Pa3jnyHbIX BUJAOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHITh MAaTEMAaTUYECKUE 3HAHUS B
MHTEpecax 370pOBOro u 0Oe3omacHOro oOpas3a IKU3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pPOBBIO (3/I0pOBOE TMHUTaHUE, COaTaHCUPOBAHHBIN
PEXKHUM 3aHATUN W OTIbIXa, PEeryyspHas (puandeckas aKTHBHOCTH), (PU3UUECKOE
COBEPIICHCTBOBAHUE npu 3aHATUAX CHOPTHUBHO-03J10POBUTEIBHOMN
NEATENbHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpYyJy, OCO3HAaHUE LEHHOCTH TPYAOJIIOOUs, HHTEpPEC K
pasnu4HBIM _ cepaM  NPO(PECCHOHAIBHOM  JESTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSMH, YMEHHE COBEPIIAaTh OCO3HAHHBIA BBHIOOD
Oyayuieil mpodeccuu U peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHBI,
TOTOBHOCTh W  CIHOCOOHOCTP K MaTeMaTHYeCKOMY OOpa30BaHUIO W
CaMOOOpa30BaHUIO HAa MPOTSHKEHUU BCEU MKU3HU, FOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAITPaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh HKOJOTHYECKON KYJIbTYpPhl, TOHUMAHHUE BIIHSHUS
COLIMAIbHO-DKOHOMUYECKUX  IPOLECCOB HAa  COCTOSIHUE MPUPOJHOU H
COLIMATBbHON CpeJbl, OCO3HAHUE TJO0AJIBHOTO XapakTepa SKOJOTUYECKUX
npo0JieM, OpUeHTalMs Ha IPUMEHEHUE MAaTEeMAaTUUECKUX 3HAHUM NIl PelIeHUs
3a/1a4 B 00JIACTU OKPYXKAIOIIEH cpe/ibl, MJIaHUPOBAHUE MOCTYIKOB U OLIEHKU UX
BO3MOXHBIX ITOCJIECTBUI JIJII OKPYKAIOIIEN CPEIbI;



8) neHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHSl HAyKHM W  OOIIECTBEHHOW NPAKTUKH, MOHHMAaHHUE
MaTeMaTUYeCKO HayKH Kak c(pepbl YeIOBEYECKOW AESTENbHOCTH, ITANOB €€
pPa3BUTHS W 3HAYMMOCTH JJIA DPA3BUTUS LMBWIM3ALUHU, OBIAJCHHUE SI3bIKOM
MaTeMaTUKH M MaTeMaTUYECKOM KYJbTypOW Kak CpPEJCTBOM IO3HAHMS MUpa,
TOTOBHOCTbh OCYILECTBIIATh MPOEKTHYIO U HUCCIENI0BATEIbCKYIO AEATEIbHOCTD
MHIUBUIYAIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUS

ba3zoBbie JJornyeckue NecTBUA:

BBISBJIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC TPU3HAKA MAaTEMaTHYCCKUX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXIy TOHATHAMH, (OPMYIHPOBATH
OTIpE/ICIICHHMSI TIOHSITHA, yCTaHABJIMBATh CYIIECTBEHHBIN MIPU3HAK
KiIaccu(UKaIMi, OCHOBaHUS JUII OOOOIICHWS W CPaBHCHUS, KPUTCPUHU
IPOBOJAMMOTO aHAJIN3A;

BOCIPUHHMMAaTh, (OPMYIMPOBATH M  NPEOOPa3OBBIBATH  CYXKJCHUS:
YTBEPANTEIbHBIC H OTPHUIIATCIbHBIC, CIMHUYHBIC, YACTHBIC U O0IINE, YCIOBHBIC,

BBISBJIATh ~ MaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3W U
NpOTUBOpEUHs B paKTax, JaHHBIX, HAOJIOJICHUSIX U YTBEPXKACHUAX, Tpe/jiaraTh
KPUTCPHUH JIJISl BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHUBOPCUHI;

JIeaTh BBIBOJBI C MCIOJB30BAHHEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX WU
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOJUTH CaMOCTOSATENIbHO JI0Ka3aTehCTBA MaTeMaTUYECKUX
yTBEpKJIEHUN (MIpsiMble W OT MPOTUBHOIO), BBICTPAMBATH apPTryMEHTAIIHUIO,
OPUBOJIUTh TPUMEpPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBI;

BBIOMpATh CIOCO0 pelreHus ydyeOHOM 3anadd (CpaBHUBATh HECKOJBKO
BApUMAHTOB pEIICHHs, BBHIOMpaTh HauOoyNee MOAXOASIUNA C  YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabCcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIENOBATEIBCKANA WHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BONPOCHI, (DHUKCHUPYIOIIUE MPOTHBOpEUHe, IMpodJeMy,
yCTaHABIMBATh KCKOMOE U JAaHHOE, (HOPMUPOBATH THUIOTE3Y, apTyMEHTHUPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

IPOBOJUTH CaMOCTOATEILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
WCCJICIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
SBIICHUS, TIPOIECCA, BBISBICHUIO 3aBHCHMOCTEH MEXIy OOBEeKTamH,
SIBIICHUSIMH, TIPOIIECCaMU;

CaMOCTOATETHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENIEHHOTO HAOJIOJCHUS, WCCICAOBAaHMs, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMpOIECCa, a TAKKE BBIJBUTATH
MPEATOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISBIIATh AeUIUTH WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BOTIIPOC U JJIS PEIICHUS 3a/1auu;



BbIOMpaTh  MHPOPMALMIO W3  UCTOYHHKOB  PA3IWYHBIX  THUIIOB,
aHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HHTEPIPETHPOBATH HHPOPMALIUIO
pa3IUYHBIX BUIOB U OPM MPEACTABICHHUS;

CTPYKTYpPHUpPOBaTh MH(OpMALMIO, PEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJEKHOCTh uH(popmaIuu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKkaTHBHBIE YHUBEPCAJbHbIE YUeOHbIe IeiCTBHUS

OO01menue:

BOCIIpUHUMATh M (OPMYJIHUPOBATH CYXJIEGHHUSI B COOTBETCTBUHM C
YCJIOBHUSIMU U IIEJISIMU OOIIEHUS, SICHO, TOUHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 11O X0y PEIICHUS
3a/1a4i, KOMMEHTUPOBATH MOJYYCHHBIN pe3yJIbTarT;

B X0J1€ OOCYXJEHUS 3a]]aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOU TEMBI,
npoOJeMbl, pelIaeMoil 3ajaui, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOHUCK
pEIIeHNs, COMOCTaBIATh CBOM CYXICHUS C CYXIECHUSIMHU JIPYTUX yUYaCTHUKOB
nuasora, OOHapyXKUBaTh Pa3JIMuUe U CXOJICTBO MO3UIIMKI, B KOPPEKTHOH dopme
dbopmMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

IPEACTaBISATh pEe3yabTaThI perieHus 3aJ1a4u, IKCTICPUMEHTA,
UCCJICJIOBAHUSA, MPOEKTa, CaMOCTOSITEILHO BHIOMpaTh (hOpMAT BBICTYIUICHHS C
y4€TOM 3aj1a4 TPE3eHTAIIMN U OCOOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbIe YHHBepPcaJbHbIEe YUueOHbIe JAelicTBUS

Camoopranusanus:

COCTaBIIATH IJIAH, aJITOPUTM PEIIEHUs 3a7a4d, BHIOUPATH CTIOCO0 pelieHus
C y4€TOM HMEIIIUXCA PpPEecypcoB HM  COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU
uHdOpMaIHH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII UHTEJJIEKT:

BJIQ/JIeTh HABBIKAMHM [IO3HABATENBHOW pedJIeKCHd KaK OCO3HAHUs
COBEpIIAEMbIX JEHCTBUA W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB,
BJIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS TMpollecca U pe3ysbrara
pElIeHHs] MaTeMaTHIeCKOM 3a/1a4u;

NpEeIBUIECTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh NPH pPEIICHUU
3a/layd, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEId € YCIOBUSM, OOBSCHATH
MPUYUHBl JTOCTMXKEHUSI WA HEJIOCTWKEHHS PE3yJIbTaTOB JIESITENIbHOCTH,
HAXOJUTh ONMINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMAaTh W  HKCHOJb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHONH pabOThl MpW pelieHWH Y4YeOHBIX 3a/ad, MPUHUMATH IICIb
COBMECTHOW J€ATEIbHOCTH, MIAHUPOBATh OPraHU3allii0 COBMECTHOU paboTHlI,
pacrpenensTh BUlbl paboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U PE3yJbTat
paboThI, 0000111aTh MHEHUSI HECKOJIbKUX JTIOJICH;

y4acTBOBATh B TPYMIOBHIX hopMax paboThI (00CYKAeHUSI, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBI» W HWHBIE), BBINOJHATH CBOIO YacTh padOTBl H
KOOPAMHUPOBATh CBOM JEUCTBUSI C JAPYTMMHU YJIEHAMU KOMaHJbl, OLICHUBATh
KauecTBO  CBOEro  BKjJaJa B OOWIMA  MPOAYKT 1O  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aHUMOACHCTBUSI.



NPEAMETHBIE PE3YJIbTATBI

K konny 10 kiacca o0y4aromuiics HayduTCs:

CBOOOJIHO OMEpUPOBATH OCHOBHBIMHU MOHSATHUSMU CTEPEOMETPHUU TIPU
pellleHn  3a7a49 U IPOBEACHUN MAaTeMaTHYECKUX PACCYXKICHUI;
NPUMEHSTh aKCHOMBI CTEPEOMETPHH ¥ CIICACTBHS U3 HUX MPHU PEIICHUN
TeOMETPUYECKUX 3a]1aY;

KJIaCCH(HUIMPOBATH B3AUMHOE PACIIONOXKEHHUE MPSMBIX B IPOCTPAHCTBE,
TUIOCKOCTEH B IPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;
CBOOOJIHO OMEPUPOBATh TOHATHUSMH, CBSI3aHHBIMH C YIJlaMUd B
INPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXKIY MPSMOA M
TUIOCKOCTHIO;

CBOOO/IHO ONEPUPOBATH MOHATHIMHE, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;
CBOOO/IHO pacrlo3HaBaTh OCHOBHBIC BUIBl MHOTOTPAHHUKOB (MpHU3Ma,
nUpaMKa, NPSMOYTOJIbHBIN Napasuienenune, Kyo);
KJIacCH(PUIIMPOBATh MHOTOTPAHHUKH, BBIOMpAas OCHOBAaHHS IS
KJ1accu(puKaIuy;

CBOOOJIHO ONEPUPOBATh TMOHATHUSMH, CBS3aHHBIMH C CEUYCHHEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBIIOJIHATh ~ TapajlielbHOE,  [EHTPaJbHOE ©  OPTOTOHAIBHOE
NPOCKTUPOBaHNWE (UTYp HAa TUIOCKOCTh, BBITIONHATH H300paKEHHUSI
¢uryp Ha MmIOCKOCTH;

CTPOUTh  CEYEHHMs]  MHOTOTPAHHUKOB  pa3IMYHBIMH  METOJaMH,
BBITMIOJHATh (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHUZY;

BBIUUCISATh TUIOMIAM TIOBEPXHOCTEM MHOTOTPaHHUKOB (IpH3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TEJl C IpUMEHEHUEM (HOpMYIT;

CBOOOJHO OIEpUpOBaTh MOHSATUSMHU: CHUMMETPHUSI B IIPOCTPAHCTBE,
IEHTP, OChb U IUIOCKOCTb CHUMMETPHUH, IIEHTP, OCb U IUIOCKOCTh
CUMMETPUH (PUTYPHI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIONHSATH JEHCTBUS HaJl BEKTOPaMU;

pemath 3a7add Ha JI0Ka3aTeNIbCTBO MAaTEeMAaTHYECKUX OTHOUICHUH U
HAX0XJICHUE T€OMETPUUYCCKUX BEIIMYUH, MPUMEHSISI U3BECTHBIE METO IbI
OpyU pEeHIeHHH MaTeMaTUYeCKUX 3a7ad IOBBIIIEHHOTO U BBICOKOTO
YPOBHSI CJIO’KHOCTH;

OPUMEHATh MNPOCTEMIINE MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBl MPH PEUICHUH CTEPEOMETPUUYECKUX
3ajady;

U3BJIEKaTh, MPEOOpPa30BbIBaTh U HMHTEPHPETUPOBATH HH(OpPMALHIO O
OPOCTPAHCTBEHHBIX TE€OMETPHUUECKHX (UTYypax, MPEICTaBICHHYIO Ha
YepTekax U pUCYHKaAX;

NPUMEHSTh TIOJIYYCHHBIC 3HAHUS Ha TPAKTHKE: CpPaBHUBATh U
aHaAJIM3UPOBATh peajbHbIE CUTYAIMH, MPUMEHATh W3YUYCHHBIC MOHITHS
B TMpoliecce TOMCKA pPEIICHHsS MaTeMaTH4YeCKH CHOpMYyITUPOBAHHOM
npoOIeMbl, MOJEIUPOBATh PeajbHbIE CUTYallMH Ha A3BbIKE T€OMETPUH,
HCCIIEIOBATh MOCTPOCHHBIE MOJIEIH C MCIIOJIb30BaHUEM
TEeOMETPUYECKUX TMOHATHI M TeopeM, ammapara aireOphl, peaTrh



MPAKTUYECKUE 3a7a4d, CBSI3aHHBIE C HAXOXKICHUEM TI'E€OMETPUUYECKUX
BEJIMYMH;

UMETh MpeACTaBiICHUsS 00 OCHOBHBIX 3Tamax pa3BUTHUSI T€OMETPUU Kak
COCTaBHOM 4YacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xoniy 11 kinacca oOyvaromuiicst HAy9UTCS:

CBOOOJIHO ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C IWJIMHAPUYECKOM,
KOHUYECKON U c(hepuvecKol MOBEPXHOCTSAMHU, OOBSICHATH CHOCOOBI
MOJIYYEHUS;

OTNEpUpPOBaTh TOHSATUSAMH, CBSI3aHHBIMM C TeJaMHU  BpalllCHUS:
UJIUHIPOM, KOHYCOM, Cpepoil U 1IapoMm;

pacno3HaBaTh Teia BpalleHus (LMWIMHIAP, KOHYC, cdepa M 1ap) u
OOBSICHSITH CITOCOOBI MOJTYUYCHHUS TN BpaIllCHUS;

KJIacCU(UIUPOBATH B3AMMHOE PacoiokeHue cephl U MIOCKOCTH;
BBIYHCJISITh BEJTUYMHBI AJIEMEHTOB MHOTOTPAHHHKOB U TEJl BpallleHUs,
00BEMBI U TUIONIAU MTOBEPXHOCTEH MHOT'OTPAHHUKOB U TEJl BpallleHUs,
TEOMETPUUECKUX TeJ C MPUMEHEHUEM (HOpMYT;

CBOOOJIHO OMEPHUPOBATH IMOHATHIMHU, CBSA3aHHBIMU C KOMOWHAIMSMU
TeJI BpalleHUs U MHOTOTPAHHHKOB: MHOTOTPAHHHWK, BIMCAaHHBIA B
chepy U onmucaHHBIN 0KOJI0 cdepsl, cepa, BMUCAHHAS] B MHOTOTPAHHUK
WJIM TEJIO BpallleHUS;

BBIYUCIISITh COOTHOIICHHMSI MEXIY IUIOMIAJIMH TIOBEPXHOCTEH U
00BEMaMHU TTOTOOHBIX TEJI;

n300paxaTh M3ydaeMble (DUTYPBI, BBINOJIHATH (BBIHOCHBIC) IUIOCKHE
YepTekKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH M MPeoOpa30BbIBATH HHPOPMALHIO O
POCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpPeICTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUYECKUE 3a/laud Ha BBIYUCIEHUE YIJOB MEXKIY
OPSMBIMA M IUIOCKOCTSIMH, BBIYHMCIIEHHE PACCTOSSHUA OT TOYKH J0
IJIOCKOCTH, B II€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METOJa IIPU PEILICHNH;

CBOOOJTHO OIMEpUpOBaTh TMOHSATUSMH, CBSI3AaHHBIMH C JBIKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh W300paKEHHMs]I MHOTOTPAHHUKOB U TN BpAIECHUS TPHU
NapajuIeIbHOM [EPEHOCE, LEHTPAJIbHOM CHUMMETPUHU, 3E€PKAIBHOU
CUMMETPHH, TIPH TTOBOPOTE BOKPYT MPSIMOMA, MpeoOpa3oBaHusl moo0us;
CTPOUTH CEUEHHS] MHOTOTPAHHUKOB U TE€JI BpAILICHUS: CEUYEHUs
HUIMHApPa (mapaJuiebHO U NEPHEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapanienbHble OCHOBAaHUIO U MPOXOJAIINE Yepe3 BEPUIMHY), CCUCHUS
niapa;

UCIIOJIb30BaTh METOJbl MOCTPOCHHSI CEUEHHI: METOJl CJIEJIOB, METO]
BHYTPEHHEr0 NPOEKTUPOBAHUS, METO/]I IEPEHOCA CEeKYIIEeH MIIOCKOCTH;
JIOKa3bIBaTh TE€OMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TeOMETPUUECKHIE (DAKTHI TSI PEIICHHS] CTEPEOMETPUIECKUX
3a/1a4, MPEAnojaraloliX HECKOJbKO IIaroB PEIICHHs, €CIU YCIOBUS
MIPYMEHEHHMS 3aJaHbl B SIBHOW U HESABHOM (hopMme;



pemaTe 3aJayd HAa JOKa3aTEIbCTBO MATEMATHYECKUX OTHOIICHUH H
HAax0KJICHUE TEOMETPUUECKUX BEINYNH;

MIPUMEHSATh MPOrPaAMMHBIE CpencTBa U ANEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TMPU PEUNICHUH CTEPEOMETPUUYECKUX
3a1ay;

NPUMEHSATh TMOJYYEHHbIE 3HAHWS HAa MPAKTUKE: CPABHUBAT,
AHAIU3UPOBATh M OLEHMBATH pEaJbHBIC CHUTYyallud, MPUMEHATH
W3YUYEHHBIE MOHATHUS, TEOPEMBI, CBOMCTBA B MPOLIECCE MMOMCKA PELICHUS
MaTEeMaTU4YeCKu  CHOPMYJIUPOBAHHOM  IPOOJIEMBI, MOJIEIUPOBATH
peanpHbIE CUTYyallUd HA SI3BIKE T€OMETPHUM, UCCIEA0BATH MTOCTPOEHHBIE
MOJENHN C HCHOJb30BAHUEM T€OMETPUUECKUX IOHATHM U TEOpEM,
annapara anreOppl, peliarh MpakTUYeCKUe 3a/Jaud, CBS3aHHBIE C
HaXO0XJIECHUEM F€OMETPUUECKUX BEIUYUH;

UMETh MpeACTaBlIeHUs] 00 OCHOBHBIX 3Talax pa3BUTHUS T'€OMETPHUH Kak
COCTaBHOM 4acTH bynnameHTa pa3BUTUSA TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne KoauuecTBO YacoB
HaumeHoBaHue pa3ae/ioB duekTpoHHble (¢ poBbIE)
n/ KoHTpoJbHbIE IIpakTH4eckue
U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
n padoThI padoThl
1 BBenenune B crepeoMeTpuro 23 1

B3anmHoe pacrionoxenue
NPSIMBIX B IIPOCTPAHCTBE

[TapamrensHOCTE IPSIMBIX U

3 IJIOCKOCTEH B 8
MPOCTPAHCTBE
[TepieHANKYISPHOCTH

4 MIPSIMBIX | TJIOCKOCTEHN B 25
MIPOCTPAHCTBE
Vriel paccTosHus 16 1
MHOrorpaHHuKu 7 1
Bexkrtopsl B mpocTpaHcTBe 12

[ToBTOpEHUE, 000OIICHNE 1
CHCTEMAaTH3alMs 3HAHUI

OBIIEE KOJIMYECTBO

YACOB IO IIPOTPAMME 102 6 0




11 KVIACC

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpaMMblI

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

duekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

AHanutuyeckas
reoMeTpust

15

[ToBTOpEHME,
0000mIeHNE 1
CUCTEMaTH3AITUS
3HAHUM

15

O0BéM
MHOTOTPaHHHUKA

17

4 Tena Bpamenus

24

IImomanu
MOBEPXHOCTH U
00BEMBI KPYTJIIBIX
Ten

6 JIBroKeHUS

IToBTOpEHME,
0000111eHHE U
CHCTEeMaTH3aIus
3HAHUM

17

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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