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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpus siBnsieTcs OAHUM U3 0a30BBIX KyPCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHusA, TaK Kak O00€CHe4YrBaeT BO3MOXXHOCTb W3YUYEHHUS JUCLUUILUIMH
€CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH W MPEAMETOB TI'YMAHUTAPHOIO IMKJIA.
[TockonbKy JTOTHUYECKOE MBILIUIEHHUE, (HOPMHUPYEMOE NMPU U3yUSHUH 00YyHarOIUMUCS
MNOHATUHUHBIX OCHOB TE€OMETPHUM, MpPH JOKA3aTeIbCTBE TEOPEM M IMOCTPOCHUU
LEMOYKH JIOTHUECKUX YTBEPKICHUN TPU PEIEHUU T€OMETPUUECKHUX 3a/1a4, YMEHUE
BBIJIBUTaTh W ONPOBEPraTb TI'MIIOTE3bl HEMOCPEICTBEHHO MCIOJB3YIOTCS IpHU
pelIeHNH 3a]]a4 €CTECTBEHHO-HAYYHOI0 IIMKJIA, B YACTHOCTH (PU3UUYECKHX 3a]1ay.

[lens ocBoeHUs1 mporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriryoJéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIIOCOOHOCTEN 00yUYaromMXCcs MPU U3yUEeHUU
reOMETpUHU, KaK COCTaBJsIOLEed mpeAaMeTHoW obnactu «Maremaruka u
uH(popMaTHKa» yepe3 00ecrneueHrne BO3MOKHOCTH MPUOOPETEHUS U UCTTOJIb30BAaHUS
0osee TIIyOOKUX TEOMETPUIECKUX 3HAHUM U JCHCTBUHN, CTICIIM(PUIHBIX TEOMETPUH,
¥ HEOOXOUMBIX JIJI YCIENTHOTO MpodheCcCUOHATBHOTO 00pa30BaHus, CBSI3aHHOTO C
UCIIOJIb30BAaHUEM MAaTEMATUKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca TIE€OMETpUU Ha YIiayOJIEHHOM YpOBHE,
paCIIMPSIIONIMMY U yCUJIMBAIOIIUMU Kypc 6a30BOr0 ypOBHS, SIBISIOTCS:

pacuIMpeHne MpeCTaBICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KYJIBTYPhI U
(dbopMHpOBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPUU C OKPYKAIOIIUM MUPOM;

(GopMHpOBaHUE TMPEJCTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MO3BOJIIIOLNIMX ONMUCHIBATH M H3y4daTb
pa3HbIE SBJICHUS OKPYXAIOLIEro MUpa, 3HAHHE MOHATHIHOIO anmnapara 1o pa3iaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

¢opMupoBaHHE€  yMEHUS  BIAJEThb  OCHOBHBIMM  TIOHATHUSMU O
MPOCTPAHCTBEHHBIX (QUIypaXx W KX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMyn M yMEHHE WX NPUMEHSATh, YMEHHS JOKAa3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapTHbIE CIIOCOOBI pEelIeHUs 3a/1aY;

(GbopMUpOBaHHE YMEHUS pacllO3HAaBAaTh HA YEPTEXKAX, MOJAECIAX U B pEAIbHOM
MUpE MHOTOTPAHHUKM M Tejla BpalleHUs, KOHCTPYUPOBATH T'€OMETPUYECKHUE
MOJIEIIN;

¢bopMupoBaHHEe NMOHMMAaHHSA BO3MOXKHOCTH aKCHOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHYeCKUX Teopuil, (OpMUpOBaHHME NOHUMAHHUS POJU AKCHUOMATHKU IpU
MIPOBEICHUH PACCYKICHHUI;

dbopMHpoBaHUE yMEHUS BIAJAETh METOJAaMHU JOKAa3aTeIbCTB W aJITOPUTMOB
pELICHMs], YMEHHUS UX IPUMEHSTh, TPOBOJIUTh JOKA3aTEIbHbIE PACCYKICHUS B X0J1€
pELICHHs] CTEPEOMETPUYECKHX 3a7ady M 337a4 C MPAKTHUYECKUM COAEpPKAHUEM,



dbopMupOBaHHE TPEICTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTENbCTB  IPHU
000CHOBaHUHU MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKHU B MIPOBEACHUU
JEAYKTUBHBIX PacCy KJICHUM;

pa3BUTHE U COBEPIICHCTBOBAHWE MHTEIUICKTYaIbHBIX M  TBOPYECKUX
criocoOHOCTEM 00yUaroMIMXCs, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEIIHCKUX
YMEHUH, KpUTUIHOCTH MBINUICHUS, UHTEpPECa K U3YUCHUIO TEOMETPUH;

dbopmupoBaHre (PYHKIIMOHATILHONW TPAaMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHHSI pPacIiO3HABaTh TMPOSBICHUS T'E€OMETPUYECKUX TMOHITHH, OOBEKTOB W
3aKOHOMEPHOCTEH B pEaNbHBIX JKM3HEHHBIX CUTYalMSIX W MPH W3YUYEHUU APYTHX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH ¥  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HCCIEIOBAHMS TOCTPOCHHBIX MOJIEIEH,
WHTEpIIPETAlUN MOTYYCHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMH COJIEp’KAaTEIbHBIMHU JIMHUAMH y4eOHOro Kypca «['eomerpusi» B
10-11 xmaccax sBisAwoTcs: «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBER,
«MHuororpanaukn», «Tema BpameHus», «BeKTOppl M  KOOPAWHATHI B
MPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH
MOHSATUSIMUY, PETIEBAHTHBIMU T€OMETPHUH Ha YTiyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEpKaTEIbHBIM JUHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTHUYECKUX yMEHUH  pacmpenensercs He TOJBKO IO
coJiep>KaTeNIbHbIM JIMHUSM, HO U 10 Tojgam oOyudenus. Conepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanpbHoi paboueit
MpOrpaMMbl, pacrpeie€HHbBIM O TrojaM OOYyuYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObl KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIIPOCAM O0yYarOIIUecs
oOpaliajiucb  HEOJHOKpPAaTHO. OJTO  MO3BOJISIET  OpPraHU30BaTh  OBJIAJICHUE
reOMETPUYCCKUMHU MOHATUSIMU M HABBIKAMU TOCJIEI0BATEILHO M TIOCTYIATEIBHO, C
COOJTIO/IEHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBBIE 3HaHMSI BKJIIOYATh B OOIIYIO
CUCTEMY IeOMETPUYECKUX MPEJACTaBICHUN OOYYaIOIIUXCs, pacIIUpss U yriryOsis
e€, 00pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexos kK U3y4EHUIO TEOMETPUH Ha YTIyOJEHHOM YPOBHE MO3BOJISET:

co3garb ycnoBus s guddepeHuuanuu  00ydeHHs, TMOCTPOCHUS
WHMBUAYAJIbHBIX 00pa30BaTENIbHBIX MPOrpamMM, OOECIEeUUTh YTriayOJIEHHOE
U3YUYEHUE T€OMETPHUH KaK COCTaBIAOIIEH yueOHoro npeamera «MaTeMaTukay;

MOJATOTOBUTHh OOYYAIOMIMXCA K TPOAOKCHUIO HW3YYEHUS MAaTEMaTUKH C
yu€ToM BBIOOpa Oynymiel mpodeccun, obecriednBas MPEEMCTBEHHOCTh MEXKIY
o01uM U ipodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebGHoro kypca «['eomerpusi» Ha yriayOn€HHOM YpOBHE
otBoautcs 204 yaca: B 10 ximacce — 102 ygaca (3 yaca B Henenmo), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble M IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 AaKCHMOMATHYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IE€pECEKarolInecs,
napajuielibHble U CKpelluBarolmuecss npsimble. [Ipu3HakuM CKpelrBaromuxcs
npsAMbIX. [lapannenbHOCTh IPSAMBIX U IJIOCKOCTENW B MMPOCTPAHCTBE: NapalielIbHbIC
IPSIMBIE B POCTPAHCTBE, NAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIIEIBHOCTD MPSAMOU
u 1iockoctu. [lapamiensHOe W IEHTpPAbHOE MPOCKTUPOBAHHUE, H300paKeHUE
¢uryp. OcCHOBHBIE CBOWCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3o0OpaxeHue
buryp B mapaysiesibHONW MPOEKIMU. YTJbl C COHANPABICHHBIMU CTOPOHAMHU, YIOJ
MEXKIy NPSAMBIMH B IIPOCTPAaHCTBE. [lapaiuienbHOCTh NIIOCKOCTEN: NapalielibHbIE
IIJIOCKOCTH, CBOMCTBa IapajuIeNIbHBIX IIJIOCKOCTEHN. [Ipocrenmue
MPOCTPAHCTBEHHbIE (QUTYPhl HA IUIOCKOCTH: TETpadjp, NapaljIeNeIuIeI,
MIOCTPOCHUE CEUECHUM.

[TepnieHAUKYISIPHOCTD MPSIMOM U TUIOCKOCTU: MEPINECHANKYIISAPHBIE NPSIMBIC B
IIPOCTPAHCTBE, NPSIMBIE NAPAUICIBHBIE W IEPIEHAMKYISAPHbIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MPsAMOU
MEPIIECHAUKYJISIPHON TJTIOCKOCTH. OpTtoroHansHoe IIPOEKTUPOBAHUE.
[lepnieHAUKYISp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSHUE
OT IPSIMOM 10 MIIOCKOCTH, MPOEKIUs (UTYPBI HA TVIOCKOCTh. [lepneHaAnKyIsIpHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTe. Teopema o Tpéx
MIEPIICHIUKYJISIPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSMOU U IUIOCKOCTBIO, JBYTPAHHBIN
yIoJl, TMHEWHBIA Yroa ABYIPAHHOTO yriia. TpE€XrpaHHbII U1 MHOTOTPAHHBIE YTJIBL.
CBOICTBA IJIOCKUX YTJIOB MHOTOTPAaHHOTO yria. CBOWCTBA IJIIOCKUX U ABYIPAHHBIX
YIJIOB TPEXTPAHHOTO yriia. TeopemMbl KOCHHYCOB M CHHYCOB JUI TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKu

Buael MHOrOrpaHHHUKOB, pa3BEpTKa MHOrorpanHHuka. [Ipusma: Nn-yronpHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TIPU3MBbI, OOKOBasi U MOJHAsI TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN MapauleienuIe] u ero ceoiictBa. Kparyaimmue
MyTH Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. I[IpocTpaHcTBeHHas
teopema [Iudaropa. [lupamuaa: N-yronpHast nupamMua, MpaBUIbHAs U yCEUEHHAsS
nupamuabl. CBoiicTBa péOep W OOKOBBIX TpaHEHl MpaBUILHOW NUPaMUIbL.
[IpaBriibHBIE MHOTOTPAHHUKH: MpPAaBUJIbHAs MpHU3Ma W MpaBWIbHAs NUpPaAMHUJA,



IpaBUJIbHAs TPEYTOJIbHAS MUpaMua U MPaBUIIbHBIN TETpadap, KyO. IIpencrasienue
O IPaBUJIbHBIX MHOTOI'PAaHHUKAX: OKTA3p, JOAEKAdAP U UKOCAIP.

Bbruncnenue 351eMEHTOB MHOTOTPaHHMKOB: pEOpa, JUaroHaau, YIJIbL
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOLIAb OCHOBaHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPAMOI pu3Msbl. [1nomans
OOKOBOW IOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW INHPAMUJIBI, TEOpEMA O
IJIOIIAH YCEUYEHHOU MUPAMUIBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTHl CHMMETPUU  MPABUIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsT B IPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJIenunea, CUMMETPUS IPABWIBHBIX MPU3M, CUMMETpUsS IPaBUIBHOU
IIAPAMUJIBI.

BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, IJIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE U IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKHX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
qucyio. CBOMCTBA CII0KEHHSI BEKTOPOB. CBOMCTBA YMHOKEHHsI BEKTOPA HA YUCIIO.
[ToHsaTe KOMIUTaHApHBIE BEKTOpBI. lIpuU3HAK KOMIITAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapatenenunena. Teopema O PA3NOXKEHUHM BEKTOpa IO TpéM
HEKOMIUIaHAapHBIM  BekTopaMm. lIpsmoyronpHas  cucrema  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMM BEKTOpPA U
KOOpAMHATAMHU TOYEK. YTOJN MeEkay Bekropamu. CKalsipHOE MpPOU3BEIAECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[TonsiTus: UUIMHAPUYECKAss TMOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyoliue MoBepxHocTeld. Tema BpaleHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosioxenue cepbl
U TUIOCKOCTH, KacaTelibHas IJIOCKOCTh K cdepe. M3o0pakeHue Ten BpallleHus Ha
riockoctu. Pa3BépTka nnnuuapa u konyca. Cummerpusi chepsl U mapa.

O0béM. OcHoBHbIE cBoiicTBAa 00BEMOB Ten. Teopema 00 00bEME
NpsSIMOYTOJILHOTO Tapajuienenunena v ciaeAactBus u3z He€. OObEM mnpsamoil u
HAKJIOHHOW TPU3MBI, MWJIUHJIpA, TUPaMUIbl U KoHyca. O0BEM Mmapa M M1apoBOTo
CErMeHTa.

KomOunanmu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmucaHHas B
IWIMHIpP, OMHCaHHAas oOkojo uwimuHApa. I[lepeceuenne cdepsl u mapa ¢
mwiockocThio. Kacanune miapa u cdepsl miockocTbio. [loHsATHE MHOTrOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpaIlCHUS.

[Tnomans MOBEPXHOCTH HWIMHAPA, KOHYyCa, IUIOMaaAb chepbl U e€ yacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanune mnogodus, romoreTus. PemieHue 3amau Ha
IUIOCKOCTH € UCITOJIB30BAHUEM CTEPEOMETPUUYECKHUX METOJIOB.

[TocTpoenue ceuyeHnit MHOTOTPAHHUKOB U TEJ BPAIIEHHUs: CEUCHUS IIMIIHMHIPA
(mapaJyyienbHO W TMEPNEHAUKYJISPHO OCH), CEYeHHUs KoHyca (mapajuielibHbIe
OCHOBAHMIO U TIPOXOJAIIME YepPE3 BEPIIHUHY), CEYEHUS 11apa, METOAbl IOCTPOCHUS
CEYEHMI: METOJ CJIEI0B, METOJ BHYTPEHHErO0 NPOEKTHUPOBAaHHUS, METOJ MEPEHOCA
CEKyIIeH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npocTpancTse. Onepaiiuu HajJy BeKTopaMu. BekTopHoe yMHOKEHNE
BeKTOpoB. CBOiIICTBA BEKTOPHOro yMHOXeHud. lIpsimoyronpHas cucrtema
KOOpJIMHAT B mnpocTpaHcTBe. KoopaunaTel BekTopa. Pa3znokeHue BeKTOpa IO
0azucy. KoopanHaTHO-BEKTOPHBII METO IPH PELIEHUU T€OMETPUUECKUX 3aad.

J{BHKeHNs B IPOCTPAHCTBE

JBuxenus npocrpaHcTBa. OtoOpakenus. [[BUxKeHUsT U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHUN. BuIbl JBMXXEHUN: TMapauiesibHBIM IEepeHoc,
IEHTPAJIbHAsI CUMMETpHUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT TMPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BociMTaHKe:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUYaIOIIEerocsi Kak aKTUBHOTO H
OTBETCTBEHHOT0 WIEHA POCCUUCKOTO 00IECTBA, MPEJCTABICHUE O MATEMATUYECKHUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOIEAYD
IPOKJIAHCKOTO  oOmiectBa  (BBIOOpBI, ONPOCHI U JPyroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTAaMHU B COOTBETCTBHM C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) naTpHOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUNCKON TPa)KJTAHCKON HUJEHTUYHOCTU, YBOKECHHS K
MPOIJIOMY U HACTOSIIIIEMY POCCUHCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKECHUAM POCCHMUCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHH B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHME JYXOBHBIX LEHHOCTEN POCCUICKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKH U AESATEIbHOCThIO YUEHOr0, OCO3HAHUE JINYHOTO
BKJIaJla B TOCTPOEHNE YCTOMYUBOTO Oy IyIIETo;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 33]1a4, PELICHHI, pacCyKAEHUMN, BOCIPUUMUYUBOCTD K
MaTeMaTUYECKUM aclieKTaM pa3InyHbIX BUJOB UCKYCCTBA;

5) puznveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEMAaTHUYECKHWE 3HAHHUS B
MHTEpecax 3I0pOBOTO U 0e30MacHOTO 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBBIO (3I0pPOBOE IHTAHHE, COATAHCHPOBAHHBIA PEKHUM 3aHITHH U
OTJIbIXa, PEeTyisipHas (u3NdecKass aKTHBHOCTb), (PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocnuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAaHHE LIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
paznuuyHbiM  chepaM  TIPOPECCHOHATIBLHOW  ACSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oynymeld mpodeccur U peaqu30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUYEeCKOMY  OOpa3oBaHUI0 U
caM0o0Opa30BaHUI0 HAa TPOTSHKEHWHM BCEH JKM3HHM, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMAaTUYECKOM HANPABIECHHOCTH;

7) 3K0JI0rn4ecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJbTYyphbl, TOHUMAHHUE BIIUSHUS
COIIMAJIBHO-?PKOHOMHMYECKHUX IPOIIECCOB Ha COCTOSIHHUE MPUPOIHON M COLMATbHOM
Cpebl, 0CO3HaHUE II100aIbHOT0 XapaKTepa dKOJIOTHYSCKUX POOIeM, OPUSHTAITHS
HAa TIPUMCHEHHE MaTEMAaTHYECKUX 3HAHWUN IS pelnieHus 3agady B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKA HUX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOr 0 NMO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTeMaTHIECKOU
HayKH Kak cepbl 4eJIOBEUECKOM e TEILHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHS IIUBUIN3AIINY, OBJIAJICHUE SI3BIKOM MaTEMAaTUKW U MAaTeMaTUYECKOU
KYJIbTYPOU KakK CpEeJCTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH MTPOSKTHYIO
1 UCCJIEA0BATENIbCKYIO JEATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1eliCTBUSA

ba3oBrble 1oruyeckue 1efcTBUA:

BBIBILITD M XAPAKTEPU30BaTh CYILECTBEHHBIE IPU3HAKM MATEMAaTUYECKUX
OOBEKTOB, TMOHATUN, OTHOIIEHMH MEXIy MNOHATUAMH, (DOpPMYIHMpPOBATH
OIIpE/ETCHUS MTOHATHM, yCTaHABIMBATh CYLIECTBEHHBIN NPU3HAK KIIacCU(pUKALUY,
OCHOBAHMSI /17151 0000IIEHHS U CPAaBHEHMSI, KDUTEPUHU ITPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (OpMyJIHpOBaTH U  NPeoOpa3oBBIBaTh  CYXKICHHS:
yYTBEPAUTENIbHbIE U OTPULIATENIbHBIC, €IUHIUYHbIE, YACTHBIE U 00IIKE, YCIOBHBIE,

BBISIBIISITh MAaTEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUMS
B (akrax, JaHHBIX, HAOJIOJACHUIX U YTBEPXKICHUSX, Mpearatb KpUTEpUH s
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEYUHIL;

JieJaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, IEAYyKTHBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUYECHUH, YMO3AKIIOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO JA0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMbIE U OT MPOTHUBHOTI'0), BBICTpauBaTh apryMEHTALUIO, IPUBOIUTE IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJIBI;

BbIOMpaTh crmoco0 pemieHuss ydeOHOW 3amadu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PELICHUs, BHIOMpATh HanboJee MOAXOASIINN C y4ETOM CaMOCTOSATEIbHO
BbIJICJICHHBIX KPUTEPUEB).



ba3oBble ucciaeaoBarelbCKHe AeiCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTHUBOpPEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHUE;

MPOBOIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN HYKCIIEPUMEHT, UCCIIETOBAHUE
M0 YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, SBJICHUS, TIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 0OBEKTaMU, SIBJICHUSIMHU, POIECCAMM;

CaMOCTOSITENILHO (HOPMYIUPOBaThH O0OOIIEHUS W BBIBOABI MO PE3yjbTaTam
MPOBEJAEHHOTO  HAOIOJCHUS, HCCIEJOBaHUsA, OIEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHMI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpollecca, a TaKKe BBIJIBUIaTh
MPEATOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

BBISBJISITh JA€UUIUTHI MHPOpPMAIIMHU, NAHHBIX, HEOOXOIUMBIX NJii OTBETA HA
BOIIPOC U JJI PELICHUS 33]1a4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMALINIO PA3TUYHBIX BUIOB U (hOpM
MpEeCTaBIICHHUS;

CTPYKTYPUPOBaTh HH(POPMAIINIO, TPEJCTABIATh €€ B Pa3IMUHBIX (PopMmax,
WUTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATH HaJIEKHOCTh nHpopMaru o CaMOCTOSITEIILHO
c(hOopMyJIHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE el CTBUS

Oo0menne:

BOCIIPUHUMATh U POPMYJIMPOBATH CYXJACHHUS B COOTBETCTBUU C YCIOBUAMH U
HeJISIMH OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaTb IIOSICHEHHMS II0 XOAY pELICHHS 3aJauH,
KOMMEHTHPOBATH ITOJy4YEHHBIN pE3yJIbTarT;

B X0/ 00CYXXJIeHUS 3aJaBaTb BOIPOCHI MO CYIECTBY 0OCYX/IaeMOM TEMBI,
npoOiemMbl, pelaeMol 3a7add, BBICKA3bIBATh WJEW, HAIIEJIEHHbIE Ha IIOHMCK
pEelIeHnsl, COIOCTABIIATh CBOM CYXACHUS C CYXIACHUAMH APYTMX YYaCTHHKOB
nuanora, oOHapy»KMBaTh pa3iMuMe U CXOJCTBO IMO3ULMN, B KOPPEKTHOH (opme
(opMyJIMPOBATH Pa3HOTJIACHS, CBOM BO3PAKEHMS,;

MIPEACTABIATh PE3YIbTAThl PEUICHUS 3aJ1au, SKCIIEPUMEHTA, UCCIEI0BAHMUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4YETOM 3ajaad
NPE3eHTALUN U OCOOCHHOCTEH ayAUTOPUH.
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PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eiCTBUSA

Camoopranusanus:

COCTaBIIATH IJIaH, aJITOPUTM PEIIEHUS 3a]layH, BHIOUpaTh CIIOCO0 PEIICHHUS C
Y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yYETOM HOBOM MHMOPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMHM  TO3HABATENHbHON  pedJekcuM KaK  OCO3HAHUS
COBEpIIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
crocobamMu CcaMOINpPOBEPKHU, CAMOKOHTPOJISL TMpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHYEeCKOM 3aJ1auH;

MPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MIPH PEIICHUU 3a/1auH,
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JaHHBIX,
HaWJICHHBIX OIIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCIOBUSIM, OOBSICHATh TPUUUHBI
JIOCTUKEHUS WIN HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OI[EHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

MOHUMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHAWBHUIYaTbHOMN
paboThl MpU peHIeHUH Y4YeOHBIX 3aJay, MNpPUHUMATh I€Jib COBMECTHOMU
JESATENHHOCTH, TIJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW pabOThI, pacrpeneisirTh
BUJIBI pa0bOT, IOrOBApPUBATHCS, 00CYKAaTh MPOIIECC U Pe3yabTaT paboThl, 000011aTh
MHCHUS HECKOJILKHUX JIIOJICH;

y4acCTBOBaTh B TIpyNIoBbIX (hopmax paboTel (0OCyxkAeHUs, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMbD» U UHBIE), BHIIIOIHATH CBOIO YaCTh pabOThI U KOOPAUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIE€HAMU KOMaH/IbI, OLICHUBATh KAU€CTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TIO KpUTEPUsIM, CEHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aHUMOJICHCTBUA.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oO0yyaromuiics HayqYuTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMHM MOHSITHAMH CTEPEOMETPUH MPU
pEelIeHNH 3a7a4 ¥ IPOBEICHUN MAaTEMATHYECKUX PACCYKIACHUN;

e IPUMEHATH AKCHUOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX IPU PELICHUU
reOMETPUYECKUX 3a/aY;

e KJACCU(PUUUPOBATh B3aUMHOE PACIOJIOKEHHUE MPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEW B IIPOCTPAHCTBE;
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CBOOOJHO  ONEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMH C yIJlaMd B
IIPOCTPAHCTBE: MEXAY MPSAMBIMH B NPOCTPAHCTBE, MEXKIAY HIPSIMON U
IUIOCKOCTBIO;

CBOOOJTHO ONEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOI'PaHHUKAMU;
CBOOOJHO paclo3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (MpHU3Ma,
NUpaMuJIa, MPSMOYTOJBHBIN Mapaienenumnesn, Kyo);

KJacCU(QUIMPOBaTh ~ MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMS  AJIA
KJaccuukanuu;

CBOOOJHO  ONEpUpPOBaTh MOHATHUSIMH, CBS3aHHBIMU C  CEYEHHEM
MHOTOI'PaHHHUKOB IUIOCKOCTBIO;

BBITOJIHSTD napajuieJIbHOE, LIEHTpaJIbHOE u OpPTOTOHAJILHOE
MPOEKTUPOBAHKE (PUTYP HA TUIOCKOCTh, BHIMOIHATEH U300pakeHus puryp Ha
IUIOCKOCTH;

CTPOUTH CEYEHUSI MHOTOTPAHHUKOB Pa3IMYHBIMM METOJIAMH, BBIIOIHAThH
(BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTBIX O0BEMHBIX (PUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIUMCIISITh  IJIOIIAAM  TOBEPXHOCTEM  MHOTOIPAaHHUKOB  (TpU3Ma,
MUpaMKJia), TEOMETPUIECKUX TEJI C TIPUMEHEeHHEM (HOpMYII;

CBOOOJHO OIEPUPOBATH MOHATHSIMHU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTD,
OCb U INIOCKOCTh CHMMETPHH, LIEHTP, OCh U TNIOCKOCTh CAMMETPUU (QUTYPBI;
CBOOO/IHO OINEpPUPOBATH MOHITUSIMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBINIOJIHATH JIEUCTBHS HaJl BEKTOPAMH;

pemiarh 3aJayd Ha JI0Ka3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHHH U
HaXO0KJIEHUE FEOMETPUYECKHUX BEJIMYUH, TPUMEHSSI U3BECTHBIE METO/IbI TPU
pEILICHNM MaTEeMaTUYECKUX 3a]ad IOBBIIIEHHOIO W BBICOKOI'O YPOBHS
CJI0O)KHOCTH;

OPUMEHSTh NPOCTEHIINE MPOrPaMMHBIE CpPEICTBA U DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUYECKHX 3a/1ay;
U3BJIEKAaTh, MNPEOOpPa3OBbIBaTh M HMHTEPIPETUPOBATH HH(OpPMALHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUrypax, MpeACTaBICHHYIO Ha
yepTexax U pucyHKax;

NPUMEHATh TMOJYyYEHHbIE 3HAHUS HAa NPAKTUKE: CpPaBHUBATH U
aHAIM3UPOBATh PEAJBHBIE CUTYAllMH, NPUMEHITh U3yUYCHHBIC MOHATHS B
nopolecce IMOMCKa pEeUIeHHsT MaTeMaTH4ecKu  c(hopMyIupOoBaHHOU
npo0JieMbl, MOJEIUPOBATh pealbHbIE CHUTyallMM Ha SI3bIKE T€OMETPHH,
UCCIIEZIOBATh NTOCTPOEHHBIE MOJIENIU C UCIOJIb30BAaHUEM I€OMETPUUECKHUX
MOHATUH M TEOopeM, ammapara ajreOpbl, pelarb MPaKTUYECKHUE 3aJauH,
CBS3aHHBIE C HAXOXKJIEHUEM I'€OMETPUUYECKUX BEIUYHH;



12

MMETh TpeACTaBlIeHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUS T€OMETPUU Kak
COCTaBHOM YacTu GyHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca oOyJaromuiicss HayIuTCs:

CBOOOJTHO ONEPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C ILWJIMHJIPUYECKOM,
KOHUYECKOM U c(epuyeckoid MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJIyYEHHUS;

OIEpUPOBATh MOHATHAMM, CBA3aHHBIMH C TEJIAMM BPALICHUS: [IWIMHIPOM,
KOHYCOM, c(pepoii u mapowm;

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cepa W wWap) u
OOBSICHATH CIIOCOOBI MOYYESHHSI TEJ BpalllCHHUS;

KJIacCU(QHUIMPOBATh B3aUMHOE PaCIOI0KEHUE CPepbl U MIO0CKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TEN BpalleHMUS,
00BEMBI U IUIOIIAJU MOBEPXHOCTEH MHOIOIPAHHUKOB M TEJ BpAIICHUS,
r€OMETPUYECKUX TeJI C TPUMEHEHUEM (hopMyII;

CBOOOJHO OIEpPUPOBATH MOHSTHSIMH, CBA3AHHBIMU C KOMOMHAUUSMU TEJ
BpallleHWss U MHOTOIPaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIA B cdepy u
ONHCaHHBIM OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOTPAaHHUK WIJIH TEJIO
BpalICHUS;

BBIYKCIIATh COOTHOIICHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN N 00bEMaMu
ITOJIOOHBIX TET;

n300pakaTb M3ydyaeMble (QUIYpbl, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEkKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpaIllCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HHGPOPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MpEACTaBICHHYIO Ha
4epTexkax U puCyHKax;

cBOOOJIHO OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPALIMK HAJl BEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
peiaTh reOMETPUYECKHE 3a1a4H HA BBIYHUCICHUE YIJIOB MEXAY IPSIMbIMH U
IUIOCKOCTSIMM, BBIYMCIIEHUE PACCTOSHUN OT TOUYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOI'O METO/A MPHU PEIICHHH;
CBOOOJHO ONEPUPOBATH MOHSTUSIMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOWMCTBA JBUKCHUN;

BBIMOJHATh M300paKEHUST MHOTOTPAaHHMKOB M TEJI BpALEHUS IpU
MapaJUICIbHOM  TEPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKAIbHOU
CUMMETPUH, IIPU TIOBOPOTE BOKPYT MPSAMOM, IpeoOdpa3oBaHus 01005,
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CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJl BPALICHUS: CEUEHUS LMIMHIPA
(mapanmienbHO U MEePIeHIUKYISIPHO OCH), CEYeHUS KOHyca (MapauieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY ), CEUCHHUS 11apa;
HCIIOJB30BaTh METOABI TOCTPOCHMS CEUYECHHMM: METOJA CJIEAOB, METOJ
BHYTPEHHETO MTPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH TIOCKOCTH;
JIOKA3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

NPUMEHSTh TeoMeTpuueckre (GakThl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, NOPEANOJIararmllnX HECKOJIBKO IIaroB pEIICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOU (popMe;

pelars 3aJadyd Ha JOKa3aTelbCTBO MAaTEMaTHYECKMX OTHOLICHUH U
HAXO0KJICHHE T€OMETPUUECKUX BEJIUYUH;

MPUMEHATH MPOTrPAMMHBIE CPEACTBA M AIECKTPOHHO-KOMMYHHUKAI[MOHHBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUECKHX 3a/1aY;

MIPUMEHATH MMOJYYEHHbBIC 3HAHUS HA TPAKTUKE: CPABHUBATH, AHAIM3UPOBATh
Y OILICHUBAaTh pEAIbHBIE CHUTYyalluHd, NPUMEHSITh HW3YUYEHHBIC MOHATHS,
TEOPEMBbI, CBOMCTBA B TMPOLECCE IOUCKA PEUICHUS MaTeMaTUYECKU
chopMyITUPOBAaHHONW TPOOJIEMBI, MOJEIUPOBATh PEAIbHbIE CUTyallud Ha
SI3bIKE T€OMETPHUH, UCCIEA0BATh MOCTPOCHHBIE MOJIENIH C UCIIOJIb30BAHUEM
F€OMETPUYECKUX TIOHSATUH M TEOpeM, ammapara anreOpbl, penarhb
MPAKTUYECKHUE 3aJ1aud, CBS3AHHBIE C HAXOXKICHUEM TE€OMETPUUYECKUX
BEJINYUH;

MMETh TpEACTaBJIeHUs] 00 OCHOBHBIX 3Tamax pPa3BUTHUS T€OMETPUHU Kak
COCTaBHOM 4acTu (PyHIaMeHTa Pa3BUTHUSI TEXHOJIOTUH.
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10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBIE
Ne HaumenoBaHue pa3ieioB U TeM (undposbie)
Kontpoabubie IIpakTuyeckue
n/n NpOrpamMmsl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypebl
0 bubmuorexa IIOK
1 BBezienue B crepeomMeTprio 23 2 https://m.edsoo.ru/7f415fdc
B3auMHOE pacrosioKeHHe NPSIMBIX B 0 Brbmrorexa LIOK
2 HpocTpatcTBe 6 0 https://m.edsoo.ru/7f415fdc
I[MapaniensHOCTh MPSAMBIX M IIOCKOCTEH B 0 Bubmiorexa LIOK
3 HpoCTpatcTBe 8 1 https://m.edsoo.ru/7f415fdc
bubnuoreka [IOK
[MepreHAuKyIIpPHOCTh IPSIMBIX U
4 nncl))cxocreﬁyls HIE)OCTpaH(I))TBe 25 1 0 https://m.edsoo.ru/7f415fdc
0 Bbubnuoreka [JOK
5 YTIIbI ¥ PacCTOSIHUSL 16 1 https://m.edsoo.ru/7f415fdc
0 Bbub6nuoreka IJOK
6 MHOrorpaHHUKH 7 1 https://m.edsoo.ru/7f415fdc
0 bubmmoreka [JOK
7 BekTopbl B IpOCTPaHCTBE 12 1 https://m.edsoo.ru/7f415fdc
IToBTOpenue, 000OIIEHHE M CUCTEMATU3ALMS 0 bubsmorexa LIOK
8 5 1 https://m.edsoo.ru/7f415fdc

3HAHUH



https://m.edsoo.ru/7f415fdc
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https://m.edsoo.ru/7f415fdc
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https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
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https://m.edsoo.ru/7f415fdc

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

102
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11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kontpouabnbsie IIpakTnueckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
0 bu6mmoreka [JOK
1 AHaNTUTHYCCKask FCOMETPHUS 15 2 https://m.edsoo.ru/7f415fdc
) I[loBTOpenue, 0600meHNE U 15 1 0 brbmiorexa LIOK
CHCTeMATH3ALAS HAHMI https://m.edsoo.ru/7f415fdc
0 bubmnoreka IIOK
3 O6BEM MHOrOTrpaHHHKA 17 1 https://m.edsoo.ru/7f415fdc
0 Bbu6mmorexa [JOK
4 Tena Bpamenns 24 1 https://m.edsoo.ru/7f415fdc
5 T110ma M TOBEPXHOCTH U 00BEMBI 9 1 0 bubmuorexa LIOK
KPYTIBIX TET https://m.edsoo.ru/7f415fdc
0 bu6mmorexa [JOK
6 JABixeHus 5 1 https://m.edsoo.ru/7f415fdc
; [ToBTOpEHHuE, 0600IIEHHE U 17 5 0 bubmuorexa LIOK
CHCTeMATH3aLMs 3HAHMUIL https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0


https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
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https://m.edsoo.ru/7f415fdc
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

o T'eomerpus, 10-11 xnaccel, 0a30BbIi U yriayOnEHHBIN YPOBHU/ ATaHACSH
JI.C., bytysos B.®., Kagomues C.b. u apyrue, AKinoHepHoe 001ECTBO

«M3parensctBO «IIpocBemienune»

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA
e Maremaruka. 'eomerpust : 10-11-e kiaccsl : 6a30BbIi U yIITyOIEHHBINA
YPOBEHH: METOMYECKOE mocoore Kk M34 mpeaMeTHON JTMHUU Y4eOHUKOB
no reometrpun JI. C. Atanacsina, B. @. byty3osa, C. b., Kanomuena u ap./

— 2-e u3., crep. — Mockaa : [IpocBemenue, 2023.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

 https://lesson.edu.ru/



