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HOACHUTEJIBHAS 3AIIMCKA

I'eomeTpust siBnsieTcss OJHUM K3 0a30BbIX KYpPCOB Ha YPOBHE CPEIHETrO
o01iero o6pa3oBaHusl, TaK KaKk 00ECIeYuBACT BO3MOKHOCTh U3YUCHUS TUCITUTUINH
€CTECTBEHHO-HAYYHOW HAINPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOrO IIUKJIA.
[Tockonpky  JOTHYECKOE  MBINUICHHWE,  (QopmMupyemMoe TpH  H3yUYCHUH
00yYarOIMUMUCS TOHSITUIUHBIX OCHOB I'€OMETpHUH, MPHU JOKa3aTEIbCTBE TEOPEM U
MOCTPOCHUU IIETIOYKH JIOTHUYECKUX YTBEPXKICHUM MPHU PEIICHUH T€OMETPUYECKUX
3a7a4, YMEHUE BBIIBUTaTh U OINPOBEpPraTh TUIOTE3bl HEMNOCPEACTBEHHO
UCIIOJB3YIOTCS NIPU PEIICHUHU 33J1ay €CTECTBEHHO-HAYYHOrO IUKJIAa, B YACTHOCTHU
du3nyecKkux 3aaau.

Lens ocBoeHus mporpaMmbl yueOHoro Kypca «l'eomeTpus» Ha yriayOaéHHOM
YpPOBHE — pa3BUTHE WHAUBUAYAIbHBIX CIOCOOHOCTEH OOyYalolmuxcsi Mpu
M3YUYECHUHN T€OMETPHUH, KaK COCTABISIIONICH mpeaMeTHon obnactu «MaTteMatuka u
uHpopMaTtrka»  uyepe3  O0eCleYeHHUE  BO3MOKHOCTHM  TNPUOOPETCHHUS U
UCIIOJIb30BaHUsI Oojiee TINyOOKMX T'€OMETPUYECKUX 3HAHUW U JCHCTBUH,
crenu(UUHbIX TEOMETPUHU, U HEOOXOAUMBIX /ISl YCIEIHOT0 TPOo(hecCHoHaIbHOTO
00pa3oBaHusl, CBA3aHHOTO C UCIIOJIb30BaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aayaMUd Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpPOBHE,
PACHIMPSIIONIMMU U YCUITMBAIOIIUMHU KypC 0a30BOTO YPOBHS, SIBIISIOTCS:

paclMpeHre NpeicTaBiIeHUs O T€OMETPUU KaK YacTH MUPOBOM KYJBTYphl U
dbopMupOBaHHE OCO3HAHUS B3AUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPEACTaBICHUS O MPOCTPAHCTBEHHBIX (PUTYpax Kak o
BAKHEUIIMX MAaTEMaTUYECKUX MOJIEISAX, MO3BOJSAIONIMX OINUCHIBAaTh M M3Yy4yaThb
pa3HbI€ SIBJICHUS OKPYKAIOIEro MUpa, 3HaHUE MOHITUIHHOTO anmnapara no pa3aeny
«CtepeoMeTpusi» yd4eOHOTO Kypca T€OMETPUH;

dbopMuUpoBaHWE  yMEHHS ~ BJAJleTh ~ OCHOBHBIMU  TMOHSTHUSIMH O
POCTPAHCTBEHHBIX (UTypaX W WX OCHOBHBIMU CBONCTBAMH, 3HAHHE TEOPEM,
dbopMyn W yMEHHE WX TPUMEHSITh, YMEHHs JIOKAa3bIBaTh TEOPEMbI M HAXOIWTH
HECTaHJIAPTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

dbopMHUpOBaHKE YMEHUS PACIIO3HABATh HA YEPTEKaAX, MOJEISIX U B pealbHOM
MUpPE MHOTOTPaHHUKM M Tella Bpall€HUs, KOHCTPYUPOBaTh TI'€OMETPUYECKHUE
MOJIEIH;

dbopMupoBaHUE MOHUMAaHUS BO3MOXXHOCTH aKCHOMATHYECKOT'O IMOCTPOCHUS
MaTEMaTUYECKUX TeOopuil, POpMUPOBAHUE TOHMUMAHUS POJIM AKCMOMATHUKHU TPH
IIPOBEJICHUHU PACCYKICHUN;

dbopMupoBaHUWE yMEHUS BIAJACTh METOJAaMHU JOKA3aTeIhCTB U aJTOPUTMOB
pelieHusi, yMEHUsI UX MPUMEHSTh, MPOBOIUTH JI0KA3aTEJIbHBIC PACCYXKICHHUS B
XOJI€ PEILICHHS CTEPEOMETPUUECKUX 3a/1a4 U 33]1a4 C IPAKTUUECKUM COAEPKAHUEM,
dbopMupoBaHUE TMPEJACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  MPHU



000CHOBaHNY MAaTEMAaTHUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PacCyKIEHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE HHTEIUICKTYAIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEN 00yYarouuxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHUS, HUHTEpPECa K U3YUCHUIO TEOMETPUH;

dopmupoBanre (HyHKIIMOHATFHOW T'PaMOTHOCTH, PEJICBAHTHONW T'€OMETPHUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS TE€OMETPUUECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CUTYaIlUsX W MPH HU3YyUYEHUU APYTUX
y4e€OHBIX TMPEAMETOB, MPOSBICHUS 3aBUCHUMOCTEH M  3aKOHOMEpPHOCTEW,
MOJICTTUPOBAHUST PEANbHBIX CHTYallil, HCCIIEOBAaHMUS TOCTPOCHHBIX MOJEINEH,
UHTEPHPETALNU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpP)KATEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBustorcsi:  «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukmn», «Tema BpameHus», «BeKTOpl W  KOOpAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHSATUSMIY», PEJICBAHTHBIMU T€OMETPUHM Ha YTIyOJIEHHOM ypoBHE OOy4YeHHUS B
10-11 xaccax, OTHOCHTCSI KO BCEM COJIEpKaTEIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMupOBaHHE  JIOTMYECKUX yMEHHUH  pacmpeiensercs He  TOJBKO IO
coJiepKaTeNIbHBIM JTMHUSAM, HO U 10 TojaM oOydenus. ConepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiibTaram ocBoeHust denepanbHoit paboueit
IPOrpaMMBbl, paclpeAcIEHHBIM MO ToJaM OOY4YeHHSs, CTPYKTYPHPOBAHO TaKHUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIMIHAIBHBIM BOIIPOCAM O0yYarOIIHUECs
oOpamiainuch HEOJHOKpaTHO. DTO TO3BOJIIET OpPraHU30BaTh  OBJAJICHUE
r€OMETPUUYECKUMHU TIOHSITHSIMU ¥ HaBBIKAMU TTOCJIEIOBATEILHO U TIOCTYIIATEIBHO, C
COOJIOICHHEM TPUHITUIIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTaBICHUN 00YYaIOlUXCsl, paclIupsisa U yriayomsis
e€, 00pazyst IPOYHbIE MHOXKECTBEHHBIE CBSI3H.

[Tepexon k U3y4EHHIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3gaTh ycioBud ans  guddepeHunanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX IMporpamMM, OOECIEeUUuTh YriyOJIEHHOE
U3y4€eHHE T€OMETPUU KaK COCTABJIAIONIeH yueOHOro npeamera «MareMaTukay;

MOJITOTOBUTH OOYYAIOMIMXCA K MPOJOHKCHHIO H3yYEHUS MaTeMaTUKH C
yuéToM BbIOOpa Oynaymied mnpodeccuu, obecnedyrBas MPEeMCTBEHHOCTbh MEXKIY
o01uM 1 poeccoHanbHBIM 00pa30BaHUEM.

Ha wusydenune yuebHOro kypca «l'eomerpusi» Ha yriayOJa€HHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE  TIOHATHS  CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTHYECKOM TIOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHue MpsMBIX B INPOCTPAHCTBE: II€pECEKaroluecs,
napajulelIbHble M CKpeluBaromuecs npsmele. [IpU3Hakum CKpemmBarOmuMxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX M INIOCKOCTEW B MMPOCTPAHCTBE: NapaJuIeIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, MAPAUIEIBHOCTD TPEX MPSAMBIX, IAPAIIIEIBHOCTD IPSMOU
U 1uiockoctu. [lapannenbHoe M LIEHTpPaJbHOE MPOEKTUPOBAHUE, HM300pakeHUe
¢uryp. OcCHOBHBIE CBOHCTBa MapauIeIbHOIO MNPOEeKTHUpoBaHUs. HM300pakeHue
Guryp B mapajuieNbHOW MNPOEKUHMU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJI
MEXy IpsMBIMU B mpocTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEN: IapajljieibHbIE
IUIOCKOCTH, CBOKMCTBA MapaJuIeIbHbIX IJIOCKOCTEM. IIpocreiimmue
OPOCTPAHCTBEHHbIE (QUIYyphl Ha IJIOCKOCTH: TETpaj’Ap, MapajuleNenume],
MMOCTPOEHUE CEUCHUU.

IleprieHAMKYIAPHOCTD IPSMOM U IUIOCKOCTH: IEPIECHIAUKYIISPHBIEC NPSIMbBIC B
IPOCTPAHCTBE, NPSAMBIE MApPALICIbHBIE W IEPIEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK NEPHEHAUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpemMa O IpsSMOU
IIEPIIEHAUKYJISIPHON IIJIOCKOCTH. OpTroroHaneHOE IIPOEKTUPOBAHUE.
IleprieHIMKYISAp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH 110 IJIOCKOCTH, PACCTOSIHUE
OT HpsAMOM 10  IUIOCKOCTH, HpOeKuus  (QUrypel Ha  IUIOCKOCTb.
[leprieHIMKYISAPHOCTh  IUIOCKOCTEH: NPHU3HAK IEPHEHAUKYJSIPHOCTH — JIBYX
IIOCKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

VYrael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOU U IIJIOCKOCTBIO, JBYTPAHHBIN
yTOJI, JUHEWHBIA YIOJI ABYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAaHHBIE YIJIBL
CBoicTBa IUIOCKUX YIJOB MHOrorpaHHoro yrija. CBoWCTBa IUIOCKMX U
JIBYTPAaHHBIX YIJIOB TPEXTPAHHOrO yrja. TeopemMbl KOCHHYCOB U CHHYCOB JJIs
TPEXTPAHHOIO yIJIA.

MHororpaHHuKH

Buapl MHOrorpaHHukKoOB, pa3BEépTKa MHOrorpaHHuka. llpusma: n-yronpHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs PU3Mbl, OOKOBas U MOJHAsI TOBEPXHOCTh NMPU3MBI.
[Tapamtenenurien, nOpPsSMOYTOJBHBIA — NapajulelENUNe]] ©W  €ro  CBOUCTBA.
Kparyaiimie mnyTd Ha TOBEPXHOCTM MHororpaHHuka. Teopema Oiinepa.
[IpoctpancTtBennass Teopema Iludaropa. Ilupamupa: n-yronbHas mnupamMuja,
npaBuibHas W yceu€HHas mnupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHei
PaBWJIBHOW mnupamubl. lIpaBHibHBIE MHOTOIpDAHHUKH: IIPAaBWJIBHAS IpU3Ma U



npaBWJIbHAs TNHUpPaMHA, MpPaBUIbHASA TPEYrojibHash MUpaMHUIa U TPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBneHue o nNpaBUIBHBIX MHOTIOIPAHHHMKAX: OKTa’p,
JOAECKAdIP U UKOCADIP.

Boluucnenue 9JeMEHTOB MHOTOTPAaHHUKOB: pEOpa, JMaroHalv, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TMOJHOW IMOBEPXHOCTH TMIPSMON TPHU3MBI,
IJIOLAJb OCHOBAaHMM, TeopemMa O OOKOBOM NOBEPXHOCTH NPSIMOW MPU3MBIL.
[Inomans OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MUpaMUIbL,
TeopeMa O IUIOIIAAN YCEYEHHON TMPaMUIBI.

CumMeTpust B  TIPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MOPABUIBHBIX
MHOTOTPpaHHUKOB. CHUMMETpHUSIT B TIIPAaBUJIBHOM MHOTOTPAHHHUKE: CHMMETPUS
napajuielienunesa, CUMMETPUS MPABWIbHBIX NPHU3M, CUMMETpPUsS NPaBUIBbHOU
MAPaAMHU/IBIL.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOpP B HIPOCTPAHCTBE, HYJEBOW BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOpPbl KOJUIMHEApPHbIE, COHANpPAaBJIEHHBIE W MPOTUBOIIOIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [I€HCTBUS ¢ BEKTOpaMU: CIOKEHUE
Y BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucio. CBOMCTBA CHOKEHUS BEKTOpOB. CBOKCTBA YMHOKEHUSI BEKTOpPA HA YHCIIO.
[TonsTE KOMILIaHApHBIE BEKTOpHI. [IpU3HAK KOMILJIAHAPHOCTU TPEX BEKTOPOB.
IIpaBuno mnapamnenenumnena. Teopema O pas3lIoKEHUHM BEKTOpA MO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyrompHas  cuctemMa  KOOpAMHAT B
npoctpadcTBe. KoopauHatel Bekrtopa. CBs3b MEXAy KOOPAMHATAMHU BEKTOpa U
KOOpJIMHAaTaMHA TOYEK. YTOJd MexXay BeKkTopamu. CKalspHOE NIpOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpamenust

[ToHATHS: UUIAMHAPUYECKAS TOBEPXHOCTb, KOHHUYECKas ITOBEPXHOCT,
chepuueckas TMOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpalieHus:
UIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacnonoxeHue
cheppl M TIUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M3o00paxenue ten
BpallleHusl Ha TIOCKOCTU. Pa3BépTka nmimHapa u koHyca. Cummerpusi cepsl u
mapa.

O6bém. OcHoBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NpsSIMOYTOJILHOTO Tapajuienenunena u ciueactsust u3z He€. OObEM mNpsaMoil u
HAKJIOHHOW MPU3MBbl, IWJIMHJIpA, MUpaMuibl U KoHyca. O0BEM I1apa U 1apoBOTO
CErMeHTa.

KoMmOvHanmm Ten BpamieHus W MHOTOTpaHHUKOB. [Ipu3ma, BmucaHHas B
UWIMHAP, ONHCAHHAas OKoJio uuiauHApa. I[lepecedyenune cdeppl U 1mapa c
miockocThio. Kacanue mapa u cdepbl miockocTbio. [loHATHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Imomaar MOBEPXHOCTH LUIIMHJPA, KOHYCA, IUIOmaas chepbl U e€ yacTe.
[Tonobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nofaoOHeIx ¢uryp. IlpeoOpazoBanue momoOusi, roMoTeTvs. PemieHue 3amad Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOOB.

[TocTpoeHue ceyeHrnii MHOTOIPAHHUKOB M TEJI BPALLICHUS: CEYECHUS LIMJIMHIpA
(mapayuiebHO M TEPHEHAMKYJSPHO OCH), CEYeHHUs KOHyca (mapasuielbHbIe
OCHOBAHHIO U MPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS IIapa, METOAbI TOCTPOCHUS
CEUCHMU: METOJI CIEN0B, METOJ BHYTPEHHErO0 MPOCKTUPOBAHUSA, METO] MEPEHOCA
CEKYILIEH MIOCKOCTH.

BekTOpbl H KOOPpAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpancrBe. Omepauuu HajJ BEKTOpamH. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOro yMHOXeHUA. [IpsMoyronpHas
cucTeMa KoOpAuHAT B IpocTpaHcTBe. KoopnnHaTel BekTopa. PasnoxkeHue BeKTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJ TpPH PEHICHHH TeOMETPUUYECKHUX
3a7ad4.

JIBMKeHUs B IPOCTPAHCTBE

JIBrkenus mpoctpaHcTBa. OtoOpakeHus. JIBUKEHUS U PaBEHCTBO GUTYP.
OO6mue cBoicTBa JBWOXKCHUH. Buabl JIBWXKEHUH: TapauIeNIbHBIA IEpEeHOC,
LHECHTpaJIbHAsl CUMMETPHS, 3€pKaJIbHAs CHUMMETpPHUS, MOBOPOT BOKPYI MPSIMOIL.
[Ipeo6pazoBanus mogodus. [Ipsimas u chepa Ditnepa.



IHNIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHMUSA

JIMUHOCTHBIE PE3YJIbTATDBI

1) rpa:knanckoe BOCIIUTAHME:

c(hOpMHPOBAHHOCTD IPAKJAHCKON MO3UIIMKM 00YYarOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  OOIIecTBa,  NPEACTaBIEHHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
nporeaAyp TPakKIaHCKOro oOImiecTBa (BBIOOpHI, OMNPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICICTBOBaTh C COLMAJIbHBIMA WHCTUTYTaMU B COOTBETCTBHM C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TpakIaHCKOW HJEHTUYHOCTH, YBAXKEHUS K
NPOILIOMY M HACTOSIIIEMY POCCUICKOW MAaTeMaTUKH, [IEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJB30BaHUE OSTUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHWE AYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapoja, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, STUYECKOTO IMOBEJACHUS, CBSI3aHHOTO C MPAKTUUYECKUM
IPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIbHOCThIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy yIIEro;

4) 3cTeTHYeCKOe BOCIIMTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYash 3CTETHUKY MaTEeMaTUYeCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, PEUICHUH, pacCy ACHHUM, BOCIPUUMUYHUBOCTD
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHHE:

chOpMUPOBAHHOCTh yMEHHUS NPUMEHATh MaTeMAaTUYECKUEe 3HAHUS B
MHTEpecax 310pOBOTO U 0€30MMacHOr0 00pasa KM3HU, OTBETCTBEHHOE OTHOIIECHHUE K
CBOEMY 37I0pOBBIO (3I0pOBOE INMHUTAHWE, COAJTAHCUPOBAHHBIA PEKUM 3aHATUH U
OTZIbIXa, peryJisipHas (pusmyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEILHOCTHIO;

6) TpynoBOE BOCIUTAHME:

TOTOBHOCTh K TPYyHdy, OCO3HAHWE IICHHOCTU TPYAOTIOOUs, HHTEpeC K
paznmuyHbiM  chepaM  TPOPECCHOHABHONW  JCATEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieid mpodeccuu U peaiu30BbIBATH COOCTBEHHBIC JKM3HEHHBIC IUIAHBI,
TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUM BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
YYAaCTHIO B PEIIEHUHU IPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPABJICHHOCTH;

7) 3K0JI0TUYeCKO€e BOCIIUTAHME:

c(OpPMHPOBAHHOCTh  IKOJIOTHYECKOM  KYJIBTYpbl, TOHUMAaHUE BIMSHUS
COLIMAJIBHO-D)KOHOMHYECKHUX IPOLIECCOB HA COCTOSHUE IPUPOJHON U COLMAIBHON
Cpelibl, OCO3HAHUE I100ANTBHOr0 XapaKTepa KOJIOTHUECKUX MpoOiieM, OpUeHTaIUs
HAa TMPUMEHEHHE MAaTeMaTHMYeCKUX 3HAaHUWA Ui pelleHHs 3ajad B 00JacTH
OKpY’Kalollel Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKH HMX BO3MOMKHBIX
MIOCJICICTBUU [T OKPYKAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd U OOIIECTBEHHOM  NpPaKTHUKW, MOHMMAaHHE
MaTeMaTHUYeCKOll HayKH Kak cQepbl UYeIOBEYECKOM MAesTeIhbHOCTH, JTaroB €&
pa3BUTHS W 3HAYMMOCTH JUISl DPa3BUTUS LMBUIM3ALMHU, OBJAJEHUE S3BIKOM
MaTeMaTUKH W MaTEMaTUYECKOW KyJIbTypOW KakK CpPEICTBOM IIO3HAHHS MHPA,
TOTOBHOCTb OCYLIECTBIIATh IPOEKTHYI0 M HCCIEIOBATEIBCKYIO ACSATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHbIE YUeOHbIE AeHCTBUSA

Bba3oBble Jlornyeckne aeiicTBus:

BBISIBJISITH M XAapaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, MOHATUH, OTHOUIEHMM MEXIy HNOHATUSIMH, (OPMYJIUPOBATH
ONpeeeHUs MOHATHI, yCTaHABIMBATh CYIECTBEHHBIN MPU3HAK KJIACCU(DHUKALUY,
OCHOBaHMS JJ11 0000IIEHHS U CPABHEHM I, KPUTEPUU TPOBOJIMMOIO aHAJIM3a;

BOCIIPUHUMATh,  (OpMYyJIHMpPOBaTb U  NpeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIC, YACTHBIE U 00IIME, YCIOBHBIE,

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIOIECHUSX U YTBEPXKACHUSX, MpEJIaraTb KpUTEPUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U IPOTUBOPEUUIL;

JieNaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
MHJYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENILHO J10KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUM
(mpsiMbI€ M OT MPOTHUBHOI'0), BBICTPaUBaTh apryMEHTALUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBODI;

BbIOMpaTh Cmoco0 pemieHusi ydeOHOW 3amadu  (CpaBHUBATh HECKOJBKO
BapUAHTOB  pELICHMs, BbIOMpaTh Haubosiee MOAXOMAIMH C  ydéToMm
CaMOCTOATEIIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabckne 1eiicTBUA:



UCIOJIb30BaTh BONPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT IO3HAHUSA,
(opMynHpoBaTh  BOIPOCHl,  (PUKCHPYIOLIME  MPOTUBOpEYME,  MOpodieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (pOpMHUPOBATH TUIIOTE3Y, aApryMEHTHPOBATH
CBOIO TO3UIINI0, MHEHHE;

IPOBOJUTE CaMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIIEA0BAHNE
[0 YCTAaHOBJICHUIO OCOOCHHOCTEH MATEeMAaTH4YECKOT0 OOBEKTA, SIBICHHUS, ITpoLiecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBICHUSMU, IIPOLECCAMU;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIEHUS M BBIBOJBI MO PE3yIbTaTam
OpOBEAEHHOIO  HAONIOACHHUSA, HWCCIIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUIA;

IPOTrHO3UPOBATh BO3MOKHOE pa3BUTHE IIpollecca, a TakXKe BbIABUTAThH
IPEATNOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ nuHpopmanueii:

BBISIBIIITh JeUIUTH MHPOPMAIUH, JAaHHBIX, HECOOXOJUMBIX JUIsl OTBETA Ha
BOIIPOC U IS pEUICHUS 3a]1a4H;

BBIOMpPATh MHPOPMAIMIO U3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTU3UPOBATh M HWHTEPHPETUPOBATh HMHMOPMALMIO DPA3JIUYHBIX BUIOB U
dbopm npeacTaBiIeHuUS;

CTPYKTYpUpPOBaTh MHGOPMAIIMIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WLTIOCTPUPOBATH Tpaduuecku;

OLICHUBATh HaAEXHOCTD uH(popMau o CaMOCTOSTENIbHO
c(hOpMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBbIE YHHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

Oo0menue:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUH C YCIIOBHAMU H
HeassMU  OOIIEHUSI, SICHO, TOYHO, IPaMOTHO BBIPAXXAaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMChbMEHHBIX TEKCTaX, /laBaTh IMOSCHEHUS IO XOAY PEIICHUs 3aJauu,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B X0Ji¢ 0OCYXXJICHHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI,
npoOJieMbl, pelIaeMoil 3ajay, BBICKA3bIBaTh UJEH, HAIlEJICHHbIE Ha TIOUCK
pelIeHusi, COMOCTABJISITh CBOU CYXKACHUS C CYXKICHUSIMHU JPYTUX YYaCTHHKOB
yajora, oOHapyXKMBaTh Pa3lIMuue U CXOJICTBO MO3WIIUMA, B KOPPEKTHOH (opme
(bopMyIIHpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

NPEACTABIATh PE3YJIbTAThl PEIICHUS 3a/lau, SKCIEPUMEHTA, UCCIEOBAHUSI,
MPOEKTA, CAMOCTOSITEJIbHO BBIOMpPATh (OpMaT BBICTYIUICHUS € Y4€TOM 3aj1ad
IIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PerynsiTuBHbIE YHMBepcaJbHbIEe YueOHbIe NeiicTBUSA
Camoopranuzanus:



COCTaBJISITh IJIAH, aJITOPUTM PELIECHUS 3aJauH, BHIOMPATh CIOCO0 PELICHUS C
y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEHM, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C YYETOM HOBOU MH(OpMaLUK.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTEJVIEKT:

BJa/JeTh  HAaBbIKAMU  [O3HABATEJIIbHOM  pediekcud Kak  OCO3HaHHUSA
COBEPILAEMBIX JEHCTBUI M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crnoco0aMu CaMOMPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yjbTaTa peuieHus
MaTeMaTHUYEeCKOH 3aJ1auM;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELIECHUM 3a/1a4H,
BHOCUTbH KOPPEKTHUBBI B J€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HallICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJU U YCIOBUAM, OOBICHATH TPUUUHBI
JOCTHXKEHHSI WIIM HEIOCTHIKEHUS PE3YJIbTATOB JI€ATEIBHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHAs AeATEIBbHOCTD:

NOHUMAaTh U HCIIOJIb30BATH MIPEUMYIECTBA KOMAHIHON M WHIWBUAYaIbHOU
paboThl MpHU pEeuIeHUH YYEeOHBIX 3aJ]ady, M[PUHUMATh LEJdb COBMECTHOMU
NeSATENbHOCTH, TJIAHUPOBATh OPTraHMU3AIMI0 COBMECTHOW pabOThI, pacnpeneisiTh
BUJBl padoOT, JOroBapuUBaThbCs, OOCYXAaTh MpPOIEcC U pe3ysabTaT padoThl,
0000111aTh MHEHHUS HECKOIBKHX JIIOEH;

y4acTBOBaTh B I'PyHHoBbIX (hopmax paboThl (0OCyx AeHHS, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» M HHBIE), BBIIIOJHITH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH 4WIEHAMHU KOMAaHbl, OLICHHBATh
Ka4yecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
YYaCTHHUKaMU B3aUMOJICUCTBHUS.

HNPEIMETHBIE PE3YJIbTATDI

K xonny 10 kiaacca 00yyaromuiics HayqYuTC:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHU IOHATHSIMH CTEPEOMETPHH TpPHU
pEIICHNH 33]1a4 U TIPOBEJICHIH MaTeMaTHIECKUX PAacCyKICHUH;

e TPUMEHSTh AKCUOMBI CTEPEOMETPUHU U CIICIICTBUSI U3 HUX IMPH PEIICHUU
TCOMETPUUYECKUX 33]1a4;

e KJIACCH(HUIIMPOBATh B3aUMHOE PACIOJIOKCHHUE TMPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX H IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OMNEpPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C  yIJlamMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIYy NTPIMOA U
TUTOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMH;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (TIpHU3Ma,
nvpamuza, NpsAMOyTOIbHBINA Mapauieaenunes, Kyo);

e KIacCMPUIMPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JJiA
KJaccuukanuu;

e CBOOOAHO oOmepUpoBaTb IMOHATUSMHU, CBS3aHHBIMU C  CEUCHHEM
MHOTOTPaHHUKOB TJIOCKOCTHIO;

e BBHITIONHSATH napajyuieNbHOe, IEHTPaTbHOE u OpPTOTOHAILHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBITIOJHITH W300pakeHus: puryp
HAa IJIOCKOCTH;

e CTPOWTH CEYCHHS MHOTOTPAHHHUKOB Pa3JIMYHBIMU METOJAMH, BBIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUJIOMIAAXM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpHU3Ma,
MUpPaMKJIa), TEOMETPUUYECKHUX TEJ C TPUMEHEHHEM (HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTh CHMMETPHH, LIEHTP, OCb M IUIOCKOCTb CHUMMETPUU
burypsr;

e CBOOOIHO OMEPUPOBATH TMOHSATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINIOJHSATH JACUCTBUS HAJl BEKTOPAMH;

e pemaTrh 3aJaud Ha JIOKA3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUH U
HaXOXKJIECHUE TCOMETPUUYECKUX BEJIUYMH, TPHUMCHSS W3BECTHBIC METO/IbI
MpU PEIICHUH MAaTEeMAaTHYEeCKUX 3a/1ay MOBBIIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPHUMEHATh MPOCTEHIINE MPOTpaMMHBIE CpPEIACTBA U  JIIEKTPOHHO-
KOMMYHHKAITMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUIECKUX 3a/1a4;

e WU3BJEKaTh, MNPEOOpPA30BBIBATH M WHTEPHPETUPOBATH HUH(MOpPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QHUrypax, TMPEeACTaBICHHYIO Ha
yepTekax M pUCyHKAX;

e TMPUMEHSATh TOJyYEHHbIE 3HAHUS Ha [PaAKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJIbHBIC CUTYAllMH, MPUMEHSITh U3YYCHHbIC MOHSTHUS B
mpolecce TIOMCKAa pEIIeHHs MaTeMaTH4ecKH  chopMynrpoBaHHON
npo0JIeMbl, MOJETUPOBATh pEalbHBIC CHUTYAaIlMd Ha SI3BIKE TE€OMETPHH,
UCCJIEI0BATh MOCTPOCHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHSATUN U TEOpeM, ammapara ajreOpbl, peniarh MPaKTUYECKHUe 3aadd,
CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUECKUX BEINYHH;

e UWMETh TPEICTaBICHHUS 00 OCHOBHBIX DJTalax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiaacca o0yvaromuics HayIuTCs:



CBOOOJHO OINEPUPOBATh TMOHATUSMH, CBSI3aHHBIMU C IUIUHAPUYECKOM,
KOHUYECKOW U c(epuyecKord MOBEPXHOCTAMH, OOBSICHATH CIOCOOBI
MOJIyYEeHUS;

OTIepUPOBAThH MOHATUSIMH, CBSI3aHHBIMU C TEJIaMH BPAILEHUS: UIMHAPOM,
KOHYCOM, cpepoii U Iapom;

pacno3HaBaTh Tena BpauleHus (UWIMHAP, KOHYC, cdepa W 1wap) u
OOBSCHATH CIIOCOOBI OJIYYEHHSI TEJT BPAIICHHUS;

KJIaCCU(UIMPOBATh B3aUMHOE PACIoOJIoKeHUE ChepPhI U MIOCKOCTH;
BBIYHCIIATh BEJIMYUHBI AJIEMEHTOB MHOTOTPAHHUKOB WM TEJl BpalleHUS,
O0OBEMBI U TUIONIAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpallCHHS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOO/IHO ONEPUPOBATh MOHATUSAMHU, CBA3AHHBIMU C KOMOWHAIUMSMHU Tell
BpallleHWss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIHCAHHBIA B cdepy u
ONMCaHHBIA OKOJO cdepsbl, chepa, BOUCAHHAS B MHOTOT'PAHHUK HJIA TEJIO
BpalICHUS;

BBIUMCIISATH COOTHOLICHUS MEX/y IUIOMIAJIIMU TOBEPXHOCTEN U 00bEMaMu
MMOJOOHBIX TET;

n3o0paxkaTb u3ydaemble (DUTYpPBI, BBITOJHATH (BBIHOCHBIC) TIJIOCKHE
YEepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMS TEJl BPALLICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HH(POPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTekax U pUCyHKaX;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH ONEpaIMK HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B IEKaPTOBOM CUCTEME KOOPJIUHAT;
peraTh reoMeTpUUecKre 3a7a4i Ha BBIUHUCIECHUE YTIIOB MEXY MPSIMbIMU
U IUIOCKOCTSIMHM, BBIYMCIICHHE PACCTOSHUKA OT TOYKM J0 IUIOCKOCTH, B
L[€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPANHATHOIO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATHSIMHU, CBSI3AHHBIMA C JIBDKEHHEM B
MPOCTPAHCTBE, 3HATH CBOWCTBA JIBI)KECHUI;

BBIMIOJHATh HM300paXeHHWsS MHOTOTPAaHHUKOB M TEN BpalleHUs Npu
napajyieIbHOM  IEPEHOCE, LEHTPAIbHOW CHMMETPUHU, 3€pKaJbHOU
CUMMETPHH, NPU ITOBOPOTE BOKPYT MPSAMOi, MpeodpazoBaHus mo00us;
CTPOUTH CEUYEHHUS MHOTOI'PAaHHUKOB W TEJ BPALLEHUS: CEYCHUs LMIMHApA
(mapaJienbHO U NEPIEHIUKYJISIPHO OCH), CEUCHHS KOHYca (MapajuiebHbIe
OCHOBAHMIO U MIPOXOJISAIIME YePe3 BEPILINHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEYECHUI: METOJ CJEl0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJ IEPEHOCA CEKYIIEH INTOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

NPUMEHATh TeOMETpUUECKHE (DAaKThl JUJISl PEIICHHS] CTEPEOMETPUUYECKUX
3a/1a4, NPEANoaraloluX HECKOJIbKO IIAaroB PEIICHMS, €CIU YCJIOBHS
IPUMEHEHHUS 3aJ1aHbl B IBHOU U HESIBHOU (hopMe;

pemaTh 3aJadyd Ha JOKa3aTelbCTBO MAaTEMAaTHMYECKUX OTHOILUECHUW U
Hax0KJICHUE TEOMETPUUECKUX BEIINYNH;

MIPUMEHSATH MPOrPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKALIMOHHbBIE
CUCTEMBI [IpU PELICHUU CTEPEOMETPUYECKUX 3a/1ay;

IIPUMEHATh  IIOJIyYECHHbIE  3HAaHUA HAa  INPAKTUKE:  CPAaBHMUBATh,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTYALlUH, IPUMEHATh U3YUYEHHbIE
IIOHATHUS, TEOpPEMBbI, CBOHCTBA B  IIpOLleCCE IIOMCKA  PELICHUS
MaTeMaTHYecKd  CPOpPMYJIUMPOBAHHOM  HpoOJIEMBl,  MOJEIHNPOBATH
peajpHbIE CUTYallUM Ha S3BIKE T€OMETPHUM, HCCIEIO0BATH ITOCTPOCHHBIE
MOJENN C HCIOJIb30BAHUEM TE€OMETPUYECKUX TIOHATHA UM TEOPEM,
anmapara ajireOppl, pelmarb MNPAaKTUYECKUE 3a7aud, CBSI3aHHBIE C
HaxXO0XXJICHUEM F€OMETPUYECKUX BEJIMYHH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUHU Kak
COCTAaBHOM yacTu (pyHAaMEHTa Pa3BUTUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Kosan4yecTBO 4acoB

CIHCOK HTOTOBBIX

HaumeHoBaHue pa3iesioB u JICKTPOHHbIE IJIAHUPYeMBIX Cmocob ouenxn
Ne ni/m TeM I Bee | Kour. | Mpaxr. (uudposrie) HUTOIrOBbIX
porpamMmMbI pe3yabTaToB ¢
ro paGorbl | paorsr  00pa3oBaTeIbH yKa3aHHEM STATIOB HX IJIAHUPYeMBIX
ble pecypchl pe3yabTaToB
(popmupoBanus
resh.edu.ru CB000sHO oTIepHpOBaThH [IpakTuueckas pabora
yaklass.ru OCHOBHBIMH HOHSTHAMHU peeHue
uchi.ru CTEPEOMETPHUHU IIPU y4eOHBIX U
peleHnn3anay u IIPAKTUKO-
MPOBENECHUN OpPHUCHTHPOBA
MaTEMAaTHYCCKHUX HHBIX 3aJ1a4,
paccy X IeHu; YCTHBIN OTPOC;
Bsenenue B HPUMEHATh AKCHOMBI pelieHue
1 CTEPEOMETPHUIO 23 1 CTEPEOMETPHH U CIEIACTBUS y4eOHBIX U
W3HUX NP pEIICHUN NPaKTHKO-
reOMETPHYECKUX 3a/1a4 OpUEHTHPOBAH
HBIX 3a11a4
resh.edu.ru Knaccudunuposars [pakTuueckas pabora
yaklass.ru B3aMMHOE PacIIOJIOKEHUE pemenue
uchi.ru NPSAMBIX B IPOCTPAHCTBE, y4eOHBIX
IUIOCKOCTEH B MPaKTUKO-
IPOCTPAHCTBE, [IPSIMBIX U OpPHEHTHPOBA
Bzaunmnoe IIJIOCKOCTEH B HHBIX 337134,
pacIoN0XKEHUENIPIMBIX MPOCTPAHCTBE YCTHBIH OIIPOC;
2 B [IPOCTPAHCTBE 6 1 penieHue
YUYEOHBIX U
MPaKTUKO-
OPHUEHTHPOBAH

HBIX 3a1a4



https://www.yaklass.ru/?%045;
https://uchi.ru/
https://www.yaklass.ru/?%045;
https://uchi.ru/

resh.edu.ru Knaccudpununponats [IpakTuueckas padorta
yaklass.ru B3aMMHOE PaCIIOJIOKEHNE peleHue
uchi.ru MPSMBIX B IPOCTPAHCTBE, Y4eOHBIX U
IUIOCKOCTEH B MPaKTUKO-
NPOCTPAHCTBE, OpPHUCHTHPOBA
[TapanienbHOCTh NPSAMBIX U 8 MPSIMBIX ¥ TUIOCKOCTEH B HHBIX 3a]1ay;
IJIOCKOCTEM B TPOCTPAHCTBE NPOCTPaHCTBE, YCTHBIH 0IIPOC;
CBOOOJIHO OTIEPUPOBATH pelleHNe yIeOHbIX H
MOHATHAMH, CBA3aHHBIMH C TPaKTHKO-
yTIaMU B IPOCTPAHCTBE: OpHEHTHPOBAHHBIX
MEXIy IPSMBIMH B | sanau
MIPOCTPAHCTBE, MEXKTY MPSIMOii
U IJIOCKOCTBIO
resh.edu.ru | Kimaccuduuuposars I[IpakTnueckas pabora
Maklasslru B3aUMHOC PaCIIOJIOKCHUE peuicHue
uchi.ru MPSAMBIX B IPOCTPAHCTBE, y4eOHBIX U
IUIOCKOCTEH B MPaKTHUKO-
MIPOCTPAHCTBE, IPSIMBIX OpPHEHTHPOBA
TTepreH MKy IAPHOCTD IPAMBIX ’ IJIOCKOCTEH B HHBIX ?:azlaq;
Y TJTIOCKOCTEH B MPOCTPAHCTBE MPOCTPANCTBE; YCTHRIH OTIPOC,
CBOOOTHO OTIEPUPOBATH pereHue
MOHSATHAMH, CBSI3aHHBIMH C Y4eOHBIX U
yTIaMU B IPOCTPAHCTBE: MPaKTUKO-
MEXy TPSIMBIMH B OpPHUCHTHPOBaH
MIPOCTPAHCTBE, MEKITY HBIX 3a1a4
MPSAMOIU IUIOCKOCTBIO
resh.edu.ru CB00O/THO OTIEPHPOBATH [Ipaktuueckas pabora
yaklass.ru MOHATHAMH, CBA3aHHBIMH C peleHne
uchi.ru yTIaMU B IPOCTPAHCTBE: y4eOHBIX U
YTIIbI U pacCTOSIHUS 16 - MEX]ly IPSIMBIMU B MPaKTUKO-
MPOCTPAHCTBE, MEXKITY OpPHUCHTHPOBA

HPSAMOIY TUIOCKOCTBIO

HHBIX 33/1a4;
YCTHBII OIPOC;
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peleHne

Y4eOHBIX U
MPaKTHKO-
OpPHEHTHUPOBAH
HBIX 3a/1a4
resh.edu.ru CB00OOIHO OTIEPUPOBATH IpakTuueckas pabora
yaklass.ru MOHSTUSIMHU, CBSI3aHHBIMH C penieHre y4eOHbIX
uchi.ru MHOTOIpaHHUKaMU; U MIPaKTHKO-
- CBOOOJIHO pacrmo3HaBaTh OPUCHTHPOBAHHBIX
OCHOBHBIE BHIbI 3aj1a4;
MuororpaHsIKH 7 MHOTOTPaHHHUKOB (IIpU3Ma, ) YCTHBIH OIPOC;
nUpaMuzIa,  MPSIMOYTOJBHBINA | pellieHue
napayienenumnen, Ky0); y4eOHBIX U
KJIacCH(UIIMPOBATH IIPaKTHKO-
MHOI'OI'pPaHHHUKH, OPUEHTHPOBAH
BBIOMpAsi OCHOBAHUS ISt HBIX 327129
Kyaccupukanuu
resh.edu.ru CB00OTHO OTIEPHPOBATH [IpakTuueckas padorta
yaklass.ru HOHATHAMH, pelIeHne Y4eOHBIX 1
uchi.ru COOTBETCTBYIOIIMHU MPaKTHKO-
BEKTOpaMH KOOp/IMHATaM B OPHEHTUPOBAHHBIX
MPOCTPAHCTBE; 3aj1a4;
BekTopsl B IpocTpaHCTBE 12 BBITIOJIHSATD JICUCTBUAHA/T YCTHBIH OIPOC;
BEKTOPaMH pelieHune
Y4eOHBIX U
HPaKTHKO-
OPHEHTHUPOBAH
HBIX 3a/1a4
Hwmets mipencraBieHus 00 [IpaxTrueckas padora
IToBTOpenue, 0600mIEHNE 1 5 OCHOBHBIX 3TaIlax Pa3BUTUS penreHne y4eOHBIX ’

CUCTEMAaTHU3alUs 3HAHUN

reoMEeTPUHU KaK COCTaBHOM
yacTu QyHIIaMEHTa Pa3BUTHS

MPaKTUKO-
OPHUEHTUPOBAHHBIX
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TEXHOJIOTUH

3ajay;
YCTHBIH 0IIPOC;
pemenne
Y4eOHBIX U
MPaKTHUKO-
OpPHUEHTHPOBAH
HBIX 33124

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME
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11 KJIACC

KoanuyecTBo yacoB

Bce Ipa CHHCOK UTOTOBBIX
ero Kou KTH TJIAHUPYEMBIX Pe3yJIbTaTOB € Cnoco6 OlleHKH UTOTOBBIX MJIAHUPYEMbIX
Tpoa | 4eck yKa3aHHeM ITanoB UX pe3yJbTaTOB
HaunmeHnoBanue bHBIE | He dhopmupoBanus
Ne pasiesioB U TeM paéo | paGo
n/m NPOrpaMMbI ThI ThI
Nwmets ipencraBnenus 06 [IpakTrueckas pabota
AQHAJIMTHYECKOW TeOMETPHUH, pelieHre y4eOHbIX U MPAaKTHKO-
1 AHanuTnyeckas 15 1 OCHOBHBIX 3Tarax pa3BUTHUS OpPHEHTUPOBAHHBIX 33]1a4;
reoMeTpust FEOMETPUU KaK COCTABHOW 4acCTH - YCTHBIN OTIPOC;
(byHnameHTa pa3BUTHS -pelIeHre Y4eOHBIX U MPAaKTHKO-
TEXHOJIOTHIA OpPHEHTUPOBAHHBIX 3324
Nmets ipencraBnenus 06 [IpakTrueckas paboTa
HoBTopenue, OCHOBHBIX 3Tarnax pa3BUTHS pelieHre y4eOHbIX U MPAaKTHKO-
5 00o0mIeHNE U 15 1 reOMETPHHU KaK COCTABHOM 4acTh OpPHEHTUPOBAHHBIX 3a/a4;
cUcTeMaTu3alus (byHnameHTa pa3BUTHUS - YCTHBIH OTIPOC;
3HAaHUH TEXHOJIOTHH -pelnieHue y4eOHBIX U MTPAKTHKO-
OpPHEHTUPOBAHHBIX 33124
BoIuncnaTh COOTHOIIEHUSMEXKTY [IpakTdeckas padbora
O6bEM IUIOMIAASMHU pelieHre y4eOHBIX U MPaKTHKO-
3 17 1 HOBEPXHOCTEH U 00BEMaMU OpPHEHTUPOBAHHBIX 33]1a4;
MHOI'OTpaHHUKA

MOO0HBIX TEIT;
n300paxars H3y4aeMble

- YCTHBIN OIIPOC;
-pereHune y4eOHbIX U MMPaKTUKO-




(UTYPBL, BHITOTHATH (BEIHOCHBIE)
TUTOCKHE YEPTEKH U3 PUCYHKOB
MIPOCTHIX OOBEMHBIX PUTYD: BUI
CBEpXY, COOKY, CHU3Y, CTPOUTD
CCUCHMS Tell BpalllCHHS

OPUCHTUPOBAHHLIX 3aa4

OneprpoBaTk NOHATHAMH,
CBSI3aHHBIMH C T€JIaMH BpaICHHUS:
LIIHHIPOM, KOHYCOM, chepoil u

[MpakTuueckas padora
pelIeHre Y4eOHBIX U MPAKTHKO-
OPHMEHTHPOBAHHBIX 3a/1a4;

apow; - YCTHBIN ONpPOC;

Tena BpaieHus 24 pacno3HaBaTh Tella BpaLCHUS -penieHue y4eOHBIX U TPAKTHKO-
(mmrHAp, KOHYC,cdepa u map) OPHWEHTHPOBAHHBIX 3a71a4
1 OOBSICHSATDH CIIOCOOBI
MOJTyYEHUs TeT
BpalleHus
Brruucnars BeUYuHBI [MpakTuueckas padora
3JIEMEHTOB MHOTOIPAHHUKOB U pelreHue y4eOHbIX U IPAKTHKO-
TeJ BpalleHus, 00bEMBI U OPUEHTHUPOBAHHBIX 3a]a4;
TIJIOIIA/IN TIOBEPXHOCTEN - YCTHBIN OMPOC;
MHOT'OI'PAHHUKOB U TEll -penieHue y4eOHBIX U TPAKTHKO-
BpaIlleHus], TEOMETPHUYECKUX TEII C OpPHEHTHPOBAHHBIX 3324
nmpuMeHeHreM Gopmyi;

[Tnomanu CBOOOTHO OIIEPUPOBATH OHITUSMH,

IOBEPXHOCTH U 9 CBSI3aHHBIMH C KOMOWHAIMSIMH TEJ

00BEMBI
KPYTJIBIX TEJ

BpAI[CHUS © MHOTOTPAaHHUKOB:
MHOTOTPaHHUK, BITUCAHHBIN B chepy
Y OTIFICAHHBIN OKOJIO ceprl, cdepa,
BITUCAHHAS B MHOTOTPaHHUK HJIH
TEJI0 BpalllCHUSA; BEIYUCIIATH
COOTHOLIEHUAMEXY TUIOMIAAIMU

TTOBEPXHOCTEH B 00BhEMaMu TOO0OHBIX
Tel




JIBMKeHUS

CB00OHO OTIEpPUPOBATH
MOHATHSIMH, CBI3aHHBIMHU C
IIBIDKEHUEM B TIPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHHUI

[MpakTuueckas pabora

peleHre y4eOHbIX 1 MPaKTHKO-
OpPHEHTHPOBAHHBIX 3aay;

- YCTHBIH OTIpOC;

-peleHre y4eOHbIX U IPAKTUKO-
OpPUEHTHPOBAHHBIX 3a7a4

[ToBTOpEHUE,
00001eHne U
cucTeMaTu3amus
3HAHUU

17

HpI/IMeHHTB IMNOJIYYCHHbBIC 3HAHUA HA

MPaKTHKe: CPABHUBATD,
aHAJIM3MPOBATH M OI[EHUBATH
pealibHbIe CUTYaIlH, IPUMEHATh
W3YYCHHBIC TIOHATHUS, TCOPEMBI,
CBOICTBA B MPOLIECCE NTOUCKA
pEIICHUS MaTeMaTH4eCKU
chopMyIIMpOBaHHON TPOOIEMEI,
MOJIEIIUPOBATh PeabHbIE
CUTYAINH Ha SI3bIKE T€OMETPHH,
WCCIIEIOBATh TIOCTPOCHHEIE
MOJIEJH C MCTIOJIb30BaHEM
TeOMETPUUYECKUX MOHATUH U
TeopeM, arnapara ajareopsi,
peraTh NpakTUIeCKue 3a/1aqmu,
CBSI3aHHBIC C HAXOXKICHUEM
TEOMETPUUIECKUX BEIIUINH;
UMETh MIPEJICTABICHUS 00
OCHOBHBIX 3Tarax pa3BUTHS
TeoOMEeTpHHU KaK COCTaBHOM 4acTu
(yHIamMeHTa pa3BUTH
TEXHOJIOTUN

[IpakTuueckas pabora

peleHre y4eOHbIX 1 IPaKTHKO-
OpPHEHTHPOBAHHBIX 33Jay;

- YCTHBIN ONpPOC;

-penieHue y4eOHBIX U IPAKTHKO-
OpPHEHTHPOBAHHBIX 3aja4

OBLIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME
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