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HOACHHUTEJBHASA 3AIIMCKA

['eomeTpus sBAsieTcss ONHUM M3 0a30BBIX KYpPCOB Ha YPOBHE CpEIHETro
oOmiero oOpa3zoBaHus, TaK Kak 00ECIEUYNBAET BO3MOXKHOCTD U3yUEHUS TUCIUTUINH
€CTECTBEHHO-HAYYHOM HANpaBJICHHOCTH M MNPEIMETOB TYMaHHUTAapHOIO ILIMKIIA.
[lockonpky  JIOTMYECKOE  MbIILIEHHE,  (OpMUpPYEMOE  IpU  HU3YYEHHUH
00y4aroIMMUCS] TTOHATUHHBIX OCHOB T€OMETPHUH, MPHU J0KA3aTEIBCTBE TEOPEM H
MOCTPOCHUU IIETIOYKH JOTHUYECKUX YTBEPKICHUN NMPU PEIICHUH T€OMETPUUECKUX
3aJa4, YyMEHHE BBIJBUTaTb M ONPOBEPraTh THIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS MPU PELIEHUM 3a/1a4 €CTECTBEHHO-HAYYHOI'O IMKJAa, B YACTHOCTH
(puznyeckux 3anad.

[lenas ocBoeHUs1 mporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriayOnéHHOM
YpOBHE — pa3BUTHE WHAMBHUIYATbHBIX CIIOCOOHOCTEH OOyYarommxcs mpu
U3yYE€HUU T€OMETPUH, KaK COCTAaBJISIONIEH MpeaAMETHOM obmactu «MaremaTuka u
UHpOpMaTUKa»  yepe3  oOeclieyeHue  BO3MOXKHOCTU  NPUOOpETeHHs U
UCIIOJb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHUM U JIEeWCTBUH,
CHEIU(PUIHBIX TEOMETPUHN, U HEOOXOAUMBIX VISl YCTIEITHOTO MPO(ecCHOHAIBHOTO
00pa30oBaHMUsl, CBSI3aHHOI'O C UCIIOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHbIMM 3a7auaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
pacIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paciiMpeHe NpeACTaBlIEHUsI 0 TEOMETPUU KaK 4aCTH MUPOBOM KyJbTYphl U
(dbopMupOBaHKE OCO3HAHUS B3AUMOCBS3H TECOMETPUH C OKPYKAIOIIIM MHPOM;

dbopMupoBaHHE TIPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUTYpax Kak o
BKXHEUIINX MAaTEMaTHYECKHX MOJENSIX, MO3BOJISIONIMX OINUCHIBATh W HM3ydaTh
pa3HbIE SBJICHUS OKPYKAIOIIETO MUPA, 3HAHUE MOHATUIHOIO arnmapara no pasaetny
«CTrepeoMeTpusi» y4eOHOro Kypca reOMETpHUH;

dopMupoBaHHEe  yMEHHUS ~ BIAJeTh  OCHOBHBIMH  TIOHATHUAMU O
MPOCTPAHCTBEHHBIX (UTYpaX MW HMX OCHOBHBIMH CBOWCTBAMH, 3HaHHE TEOPEM,
dopMyn M yMeHHE MX NPHUMEHSAThb, YMEHHUS JOKa3blBaTh TEOPEMbI M HAXOIUThH
HECTaHJIapTHbIE CTIOCOOBI PEIICHNUs 3a/1a4;

(dbopMHpOBaHHE YMEHHUS PACIIO3HABATh HAa YEPTEXaxX, MOJEISIX U B PEabHOM
MHUpPE MHOTOTPAaHHUKH U Tejla BpAIEHUS, KOHCTPYHPOBAaTh T'€OMETPHUECKHE
MOJIETH;

dbopMUpoOBaHHE TOHMMAaHWs BO3MOXKHOCTH aKCHOMATHYECKOTO TOCTPOSHUS
MaTeMaTHYECKUX TEOpHUil, (OPMUPOBAHHME MOHMMAHHUS POJU AKCUOMATHKH MpU
MIPOBEICHUHN PACCYKICHUN;

dbopMupoOBaHHE yMEHHS BIAJETh METOJAMHU J0Ka3aTelbCTB M alTOPUTMOB
pEIIeHUs], YMEHHsSI WX MPUMEHSTh, MPOBOAWUTH IOKA3aTeIbHBIE PACCYXIACHUS B
XO/JI€ PEIICHHs CTEPEOMETPUUECKUX 3aa4 U 3a7a4 C MPAKTHUYECKUM COJIEpKaHUEM,
dopMupoBaHHE TPEACTABICHHS O HEOOXOJUMOCTH JOKa3aTelbCTB  IpU



000CHOBaHMHY MaTEMaTHUYECKHUX YTBEPKACHUN U POJIM AaKCUOMATHUKH B TIPOBEACHUU
JIEAYKTUBHBIX PACCYKICHUM;

pa3BUTHE W COBEPIICHCTBOBAHWUE WHTCJUICKTYAIBHBIX W  TBOPYECKUX
CIIOCOOHOCTEH 00ydaronuxcs, MO3HaBaTeIbHOW aKTHBHOCTH, MUCCIIEIOBATEIHCKIX
YMEHUH, KpUTUIHOCTH MBITIUICHUS, UHTEPECa K U3YUCHUIO TEOMETPHUH;

dbopmupoBaHre (PYHKITMOHAIBHONW TPaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS paAClo3HABATh MPOSBICHUS TE€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEANbHBIX JKU3HCHHBIX CUTYaIlUsAX W MPU H3yUYECHUH APYTUX
y4eOHBIX MPEAMETOB, TPOSBICHHUS 3aBUCHUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHUSL PEATBHBIX CHUTYaIlMi, HWCCJICIOBAHMS IOCTPOSCHHBIX MOJEIEH,
WHTEPIPETAINH ITOTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COJIEp’KaTEIbHBIMU JIMHUAMHA y4eOHOTro Kypca «['eomerpusi» B
10-11 «xmaccax sBasitorcs:  «lIpsiMple M TUIOCKOCTH B MPOCTPAHCTBER,
«MHuororpannukn», «Tema Bpamenus», «Bekroppl ©  KOOpAWHATHI B
MIPOCTPAHCTBEY, «J|BIIKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMI», PEJIEBAHTHBIMU T€OMETPHUH Ha YIIIyOJIIEHHOM ypoBHE 00y4yeHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJIEp)KAaTENIbHBIM JIMHUAM y4eOHOTo Kypca, a
dbopMHupOBaHHWE JIOTMYECKUX yMEHUH  pacmpeaensercs He  TOJIbKO  TI0
coJiep KaTeNIbHBIM JIMHUSAM, HO U 1O rojgaM oOyuenus. Conepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaraM ocBoeHUs1 DenepalibHOM paboueit
IPOrpaMMBbl, paclpeneaEHHbIM MO TojaaM OOyYeHHSs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHITUITUATIBHBIM BOIIPOCaM O0YyUaroIIuecs
oOpamannuch HEOAHOKPATHO. OTO TO3BOJIAET OpPraHU30BaTh  OBJAJCHHE
TCOMETPUYECKUMH MIOHATHSIMHU ¥ HaBBIKAMH TOCIIEAOBATEIIEHO U MTOCTYIATEIBHO, C
coOJTI0/IeHEeM MPUHIIUITA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0yYarOIIMXCS, PACIIUPSS U yrayOmsis
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIEC CBSI3H.

[lepexon kK H3y4eHUIO TEOMETPUH HA YTITYOJIEHHOM YPOBHE TIO3BOJISIET:

co3gath  ycnoBus nans  auddepeHnmanyii  oOy4eHHs,  TOCTPOCHHS
WHIUBUyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPaMM, OOECHeUUuTh YIIIyOJEHHOE
M3y4eHHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHoro npeameTa «MareMaTukay,

MOJTOTOBUTH OOYYAOIMIMXCA K TPOJOJDKEHUIO HM3YyUYCHHS MaTeMaTHKHA C
y4€ToM BbIOOpa Oyaymiel mpodeccun, obecreyrBasi MPEEMCTBEHHOCTb MEXITY
0o01muM u npodeccuoHaaIbHbEIM 00pa30BaHUEM.

Ha wusydenue yueOHoro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 yaca B Henenmo), B 11 kmacce — 102
yaca (3 Jaca B HEZIeJI).



COIEPKXAHUE OBYYEHUA
10 KITACC

IIpsimble ¥ VIOCKOCTH B NPOCTPAHCTBE

OcCHOBHBIE ~ NOHATHS  cTepeoMeTpuu. Touka, IpsMas, ILIOCKOCTH,
npoctpaHcTBO. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPUHN U CIICICTBUS U3 HUX.

B3anmHOEe pacnosiokeHue MpsAMBIX B IPOCTPAHCTBE: IEPECEKAOIIMECH,
MapajulesibHble M CKPEIIMBAIOIIMECH npsMble. [Ipu3HaKM CKpEemMBarOIMXCs
npsAMBIX. [1apamiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: Napajule/IbHbIE
IIPsIMBIE B IIPOCTPAHCTBE, apAJUIEIBHOCTD TPEX MPAMBIX, IAPAJLIEIBHOCTD IIPAMOU
u 1aockocTH. [lapannenbHoe W LEHTpanbHOE MNPOEKTUPOBAHUE, H300pAKEHUE
¢uryp. OCHOBHBIE CBOWCTBAa MapajlIeIbHOTO MNpPOEKTHUpOBaHuUsA. M300pakeHue
(Guryp B mapaysiesbHON MPOEKUUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuiebHOCTh IJIOCKOCTEN: IapajuieiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHbIX IIJIOCKOCTEN. [Ipocrenmmue
MIPOCTPAHCTBEHHbIE (UTYpPhl Ha IUIOCKOCTH: TETpadllp, MapajlieJenunes,
MMOCTPOCHUE CEYCHHUI.

[leprieHIUKYJISPHOCTD HPSIMOM U IJIOCKOCTH: NEPIEHANKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MPSAMBIC MApAJUICIAbHbIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopemMa O IpAMOU
MIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OpToroHansHOE IIPOEKTUPOBAHUE.
[leprieHIMKYISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT MNOpsAMOM 70  IUIOCKOCTH,  MpoeKuuss  (GUrypsl Ha  IUIOCKOCTb.
IleprieHIMKYIAPHOCTh  IJIOCKOCTEW: IPU3HAK  NEPIEHAMKYISPHOCTH  JIBYX
mrockocTer. Teopema o TpEX NEPHEHIUKYISIPaXx.

VYriael B NPOCTPAHCTBE: Yroa MEXAY IMPSAMOM M INIOCKOCTBIO, IBYTPaHHBIN
YTOJI, TMHEWHBIM YroJa ABYTPAHHOTO yriia. TpEXrpaHHbI U MHOTOIPAHHBIE YTJIBI.
CBOMCTBA IUIOCKHX YIJIOB MHOTOrpaHHoro yria. CBOWCTBAa IUIOCKUX U
JIBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopemMbl KOCHHYCOB W CHUHYCOB IS
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKU

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npusMa, rnpsimMasi 1 HakJIOHHasl pU3Mbl, OOKOBasi U MOJIHASL TTOBEPXHOCTH MPU3MBI.
[Tapamnienenunien, nOPSAMOYTOJIBHBIA — TNapajvleienune]] YW  €ro  CBOMCTBA.
Kparuvaiime mnmyTd Ha TMOBEpXHOCTM MHOrorpaHHuka. Teopema DJiinepa.
[IpoctpanctBennass Teopema Iludaropa. I[lupamupa: n-yronpHas mnHUpaMuna,
npaBwibHas W yceu€HHas nupamuabl. CpoiicTBa péOep U OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHbIE MHOTOTPAHHMKHU: NPABUIIbHAA NPU3MA U



OpaBWibHAs NUPaMUAA, INPABWIbHAs TPEyroyibHas INUpaMuja M IPABUIbHBIN
TeTpadap, KkyO. IlpeacraBienne o TmpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadIp,
JOEKAdIP U UKOCADIP.

BrluncieHre 3J€MEHTOB MHOTOTPaHHUKOB: pEOpa, JuaroHaiul, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH M IOJTHOW IOBEPXHOCTH MPSAMON NPHU3MBI,
IUIOIIAJlb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMON MPU3MBIL
[Inomanp OOKOBOM MOBEPXHOCTM M TIOBEPXHOCTH IPaBWJIBHON MUpPaMUJBbI,
Teopema O IUIOIIAAN YCEUEHHOW MUPaMU/IBL.

CuMmmeTprss B MPOCTPAHCTBE. OJIEMEHTbl CHUMMETPHHM  MPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B MPAaBWIBHOM MHOTOIPAHHHUKE: CHMMETPUS
napaJjIeNIeNMIe a, CUMMETPUS NPAaBWIBHBIX IPHU3M, CHMMETpHUS IPABHIBHON
IUPAMHU/IBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOPa, BEKTOPHl KOJUIMHEAPHBIE, COHAIPABICHHBIE W MPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. J[€MCTBHSI C BEKTOPAaMU: CIIOKEHHE
U BBIYUTAHHE BEKTOPOB, CYMMa HECKOJIbBKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
yucio. CBolcTBa ClI0KeHUs! BEKTOpOB. CBOMCTBA YMHOXKEHHUS BEKTOpA Ha YHCIIO.
IlonaTne xoMIutaHapHble BEKTOpBI. [IpuM3HAK KOMILIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pasioKEHUHM BEKTOpA MO TPEM
HEKOMIUIaHapHbIM ~ BeKTopaMm. [IpsmoyrosmpHasg  cucrema  KOOpAMHAT B
npocrpaHcTBe. KoopaunaTtel BekTopa. CBs3b MEXIy KOOPAMHATAMHM BEKTOpA M
KOOpJIMHAaTaMU TOYEK. YTOJI Mexay BekTopaMu. CKalsipHOE IPOU3BENCHUE
BEKTOPOB.

11 KJIACC

Tena BpameHus

[TonsiTvsi: TWIMHAPUYECKAs TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
chepuueckas TMOBEPXHOCTb, oOOpa3yromue mnoBepxHocTe. Tena BpalueHus:
WINHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. BzanMHoe pacnonoxeHue
cheppl W TJIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o0pakenue Ten
BpallleHus] Ha TUIOCKOCTH. Pa3BépTka munmmHApa u KoHyca. CummeTpus chepsl u
mapa.

O6béM. OcHoOBHbIE CBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPsIMOYTOJIBHOTO Mapajienenumnena u ciaeactsus u3 He€. OO0bEM mpsMoil U
HAKJIOHHOM NpU3MBI, HWIMHJIpA, MUpaMUabl U KoHyca. O0bEM 1Iapa U mapoBOTro
CerMEHTa.

KomOunHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThio. Kacanue mapa u cdepsl miockocTsio. [loHsITHE MHOrOrpaHHHKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOW B MHOTOTPAaHHUK WJIM TEJO
BpAILICHUSL.

[Inomans MOBEPXHOCTH UWIMHApA, KOHYyca, IIoNaab chepbl U e€ yacTei.
[Tonobue B mnpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonobueix ¢uryp. IlpeoOpazoBanue momobus, romoreTus. Pemenue 3amau Ha
ITIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHrnii MHOTOTPAHHUKOB U TEJI BPALLICHUS: CEUYCHUS LIUIUHIPA
(mapanmienbHO W TMEPHEHAMKYISPHO OCH), CEUEHHUs KOHyca (TmapaijiesibHble
OCHOBAHHIO U MIPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUS IIapa, METOJIbI MOCTPOCHUS
CEUCHHUU: METOJI CIEA0B, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ IMEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTOopbl ¥ KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopet B mpoctpanctBe. Ormepauuu Haa  BEKTopaMu. BekTtopHoe
YMHOXEHHE BEKTOpOB. (CBOMCTBA BEKTOPHOrO yMHOXeHudA. lIpsaMoyronpHas
CHUCTEMA KOOpAWHAT B IpocTpaHcTBe. KoopauHatel BekTopa. Pa3znmoxenue BekTopa
no 6asucy. KoopauHaTHO-BEKTOPHBIA METOJ TPHU PEIICHHH TI'€OMETPUUYECKHUX
3a1ad4.

J/IBHKeHHsI B IPOCTPAHCTBE

JIBrkenus mpoctpancTBa. OTtoOpakeHus. [IBWKEHUsS U paBEHCTBO (UTYP.
OO6mue cBoicTBa JBWXEHUW. Buuabl ABUXKEHUN: MapallyIebHBIM IMEpEeHOoC,
LEHTpaJdbHAsl CUMMETPHUSA, 3€pKaJbHAasi CUMMETPHUSA, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxknaHcKoe BOCIUTAHME:

c(OPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOMIETrocs KaKk aKTUBHOTO U
OTBETCTBEHHOT'O  4I€Ha  POCCHMCKOro  o0IlecTBa,  NPEACTABICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBJICHMI,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCHI M JPYroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMH B COOTBETCTBUM C MX
(GYyHKUMSAMHA U Ha3HAUCHUEM;

2) maTpUOTHYECKOE BOCIIUTAHUE:

C(OPMUPOBAHHOCTh POCCUHCKOMN I'pa)KAAHCKOW HIEHTUYHOCTH, YBAXKEHUS K
IIPOLJIOMY M HACTOALIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIICHHUE K
JNOCTUKEHUAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JIOCTH)KEHUM B JAPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMUKHY;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEH POCCUHCKOIrO Hapoja, cpopMHUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHHUS, 3THYECKOTO IMOBEACHUS, CBSI3aHHOTO C IMPAKTHYECKUM
MIPUMEHEHUEM JOCTHKEHUNM HAyKHM M JEATEIBHOCTbIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO Oy IyIIEro;

4) 3cTeTHYEeCKOe BOCIIUTAHNE:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKIIOYAs ICTETUKY MaTEMATUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7a4, PEUICHUH, pacCyKACHUI, BOCOPUUMYHUBOCTD
K MaTEMAaTHYECKNM aCTIEKTaM Pa3JIN4HbIX BUJIOB HCKYCCTBA;

5) ¢pu3nyecKoe BOCIIMTAHNE:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTHMYeCKUe 3HaHUSA B
MHTEpecax 3/10pOBOro U 0€30MacHOro 00pas3a *KU3HHU, OTBETCTBEHHOE OTHOILEHHUE K
CBOEMY 370pOBbIO (370pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUU U
OTIIbIXa, peryisipHas (u3nvecKas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
IIPY 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHOM AEATEIBHOCTHIO;

6) Tpy10BO€ BOCIIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOdIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  ACSTENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MNPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BBIOOD
Oynymerr mpodeccu U pean30BBIBATH COOCTBEHHBIC >KW3HEHHBIC TIJIaHBI,
TOTOBHOCTh W CIHOCOOHOCTh K  MareMaThdeckoMy  oOpa3oBaHHIO U



caMO0Opa30BaHUI0 Ha MPOTSIKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYACTHIO B PELICHUH NMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0JI0THYECKOE BOCTIUTAHUE:

c(OPMUPOBAHHOCTh  IKOJIOTUYECKOM  KyJIbTYypbl, TOHHMAaHHE BIUSHUSA
COLIMAJIBHO-PKOHOMHYECKUX MPOLIECCOB HA COCTOSHHE NPHUPOAHOW M COLMAIBHON
Cpelibl, OCO3HaHME TI100aIbHOIO XapaKTepa SKOJIOTMUYECKUX MPOOIeM, OpUEeHTaUs
Ha MPUMEHEHME MaTeMAaTUYECKUX 3HAHMW M pelleHus 3agad B o0JjacTu
OKpYXaloIlled Cpelpl, IUIAHUPOBAHUE IOCTYNKOB M OLEHKHM HX BO3MOXHBIX
MTOCJIEICTBUI JIJIs1 OKPY KarOLIEN Cpeibl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd U OOIIECTBEHHOM  MpakTHUKW, [OHUMaHHE
MaTeMaTUYeCKOM HAayKH Kak c(epbl 4YeIOBEYECKON IEesTENbHOCTH, STAIlOB €€
pa3BUTHS M 3HAYMMOCTH I pa3BUTUS LMBUIM3ALMM, OBJAJEHUE S3BIKOM
MaTeMaTUKd W MAaTeMAaTHYECKOW KYyJbTypOW KakK CpEJICTBOM ITO3HAHUA MUDA,
TOTOBHOCTh OCYILECTBIIATh IIPOEKTHYIO M HCCIEI0BATEIbCKYIO JESITEIbHOCTD
UHAVBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHBbIE NeHCTBUA

ba3oBble Jornueckue aeiicTBUA:

BBISIBJISAITH M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTUYECKHX
OOBEKTOB, TMOHATUN, OTHOUICHWH MEXIy MNOHATUAMH, (QOPMYIUPOBATH
OTpe/ieNieHUs MOHATUH, YCTaHaBIMBATh CYLIECTBEHHBIN MPU3HAK KiIacCU(UKALINH,
OCHOBaHMS 1J1s1 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIPUHUMATh,  (GOPMYyJIHMpPOBaTh M  NpeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEPAUTENIbHBIE U OTPULATENbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJIAITH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTHUBOPEUMS
B (haKkTax, JAHHBIX, HAOJIOJICHUSX U YTBEPXKICHUSX, MpeAjaratb KpUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTb BBIBOABI C MCIOJI30BAHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIIOUCHUI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUI
(IpsiMBIE M OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTALNUIO, IPUBOIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIbI;

BBIOMpATh CMOCO0 pelleHns Yy4eOHOW 3aaaud (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIIEHUsA, BHIOMpAaTh HauOoyiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBrble ucciienoBarebCKue 1eCTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpolieMy,
yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (POpMHpPOBATH TUIOTE3y, apTyMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHUE;

IPOBOJUTH CAMOCTOATEIBHO CIITAHUPOBAHHBIA IKCIIEPUMEHT, UCCIIEIOBAaHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOro 00BhEeKTa, SBJICHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMPOBaTh OOOOIIEHMSI U BBIBOJBI 10 pe3yJbTaTam
NpOBEeAEHHOTO  HAONIOACHMS, HCCIEAOBaHWSA, OICHMBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3YyJIbTaTOB, BEIBOJOB M 0000IIIEHN;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIPOLIECCa, a TaKKE BBIIBUTATH
IPEIIOJI0KEHHUS O €0 PaA3BUTUHU B HOBBIX YCIOBUSIX.

Pabora ¢ undgopmanueii:

BBISIBJISITH JeUIIUTHI HHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BOIIPOC | sl pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAIM3UPOBATH,
CUCTEMATHU3UPOBaTh U HWHTEPIPETHUPOBATH HH(GOPMALMIO PaA3IUYHBIX BHUAOB U
(dopM npeacTaBiIeHUS;

CTPYKTYpUpPOBaTh WHGOPMAIMIO, MPEACTaBIATh €€ B pasNUYHBIX (Popmax,
WJUTIOCTPUPOBATH IpapUUecK;

OLIEHUBATh Ha/IEKHOCTD uHbOopMauu o CaMOCTOSITEJIHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUA

O01mennue:

BOCIPUHUMATh U (OPMYIHPOBATH CY>KIEHHUS B COOTBETCTBUHU C YCIOBUAMHU U
HeasiMu OOIIEHUs, SICHO, TOYHO, I'PAaMOTHO BbIpaXaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTUPOBATH IOJIYy4YECHHBIA pE3yJIbTaT;

B Xoj€e 00CYXIIeHHUsl 3aJaBaTh BOIIPOCHI M0 CYIIECTBY OOCYXKIaeMOW TEMBbl,
npo0OsieMbl, pelaeMoi 3ajauyd, BBICKA3bIBATh MW, HALIEJICHHbIE Ha TOUCK
pELIEHUsl, COIMOCTABIIITh CBOU CYXIEHUA C CYXKICHHSIMU JPYTMX YYaCTHUKOB
auanora, oOHapy>KMBaTh pa3jMdyve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(GopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4M, JKCIIEPUMEHTA, UCCIICIOBAHMS,
IPOEKTa, CaMOCTOATENbHO BBIOMpaTh (opMaAT BBICTYIUIGHHS € Y4Y€TOM 3ajJad
pe3eHTallMi U 0OCOOEHHOCTEN ayUTOPHUH.

PerynsiTuBHBIC yHHBepcaibHbIe y4eOHbIE AeiCTBUSA
Camoopranmsanms:



COCTaBIISITh IUJIAH, aJITOPUTM PEIICHUS 3a/a4H, BBIOMPATh CIIOCO0 pelieHHs ¢
Y4IETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
1 KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW WH(OpMAITUH.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTE/IEKT:

BIAJCTh HAaBBIKAMH  ITO3HABATCIIBHOW  pediekcmr KaKk  OCO3HAHUS
COBEPIIIAEMBIX JCHUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIBTATOB, BJIAJICTh
criocobaMm CaMOIIPOBEPKH, CaMOKOHTpPOJS TMpollecca W pe3yibTaTa pEIICHUs
MaTeMaTHYECKOH 3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH IIPH PEUICHUHU 3a/1ayH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JTAHHBIX,
HalICHHBIX OIMINOOK, BEISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa IEJIU U YCIOBUSAM, OOBSICHATH TPUUUHBI
JOCTHKEHUS WIIA HEJIOCTHXKCHUS PE3YJIbTaTOB JIESITEIbHOCTH, HAXOIUTh OIIUOKY,
J1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MOHUMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIWBUIYyaTbHOU
paboThl MpU pEHIeHUH YYEOHBIX 3aja4y, MPUHUMATH I€Jb COBMECTHOMU
JeSATEIBHOCTH, TJIAHUPOBATh OPTaHU3AIMI0O COBMECTHOM pabOThI, pacrpeneiisiTh
BUBl PabOT, JOTrOBapUBATLCA, OOCYXKJaTh MPOIECC U pe3yabTaT padoThI,
000011aTh MHCHHS HECKOJIBKHUX JIIOMICH;

y4acTBOBaTh B TPYMNIOBLIX (hopmax paboTel (0OCykaeHHs, 0OOMEH MHEHMIA,
«MO3TOBBIE IITYPMBI» ¥ HWHBIE), BBIMIOJHIATH CBOK YacTh pPabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBHUS C JPYTMMH WICHAMH KOMAaHIIbI, OIICHUBATH
KadeCTBO CBOETO BKJIAJa B OOIIMH MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

HHPEAMETHBIE PE3YJIbTATBI

K xonmy 10 kjacca oOydJarommiicss HAyIUTCS:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUAMH CTEPEOMETPUU TIPU
pElICHUH 3a7a4 U MMPOBEACHIUN MaTEMaTHICCKUX PaCCy>KICHHIA,

e TPUMCHATH aKCHOMBI CTEPEOMETPUHU M CIICACTBUS W3 HHUX TPH PEIICHUH
reOMETPUUYECKUX 3a/1a4;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJHO ONEPHUPOBATH TMOHATUSAMH, CBSI3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSAMBIMH B TPOCTPAHCTBE, MEXKIy NPAMON U
TUIOCKOCTHIO;

e CBOOOJIHO OIEPUPOBATH MMOHATHUSIMH, CBSI3aHHBIMU C MHOTOTpaHHUKAMHU;



e CBOOOJHO pacno3HaBaThb OCHOBHbBIE BHJIBI MHOTOIPAaHHUKOB (TIpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIAaCCU(PUIUMPOBATH  MHOTOTPAHHWKH, BBIOMpas  OCHOBAaHMS ISt
KJ1acCU(UKALINH;

e CBOOOJIHO OMNEPUPOBATH MOHSITUSMH, CBSI3AHHBIMH C  CEUCHHUEM
MHOTOTPAHHUKOB TJIOCKOCTHIO;

e BBIMNOJIHSTH napauiesbHOe, LEHTPATbHOE U OpPTOTOHAJILHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTh, BBIIOJHITH U300pakeHus: Quryp
Ha TJIOCKOCTH;

e CTPOUTH CEYECHUS MHOTOTPAHHUKOB PA3MYHBIMU METOJIAMH, BBITIOIHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (DHUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpU3Ma,
nupamMua), FT€OMETPUUYECKUX TEJ ¢ TPUMEHEHuEM GopMy;

e CBOOOJIHO ONEPUPOBATH MOHATUSMH: CUMMETPUSI B IPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTh CHUMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPHUU
urypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTRE;

e BBINOJIHATH ICUCTBUS HAJl BEKTOPAMU;

e pemarh 3aJaud Ha J0KA3aTelbCTBO MATEMAaTUYECKUX OTHOUIEHUWA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIMYMH, MPUMEHSSI HU3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOrpaMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJEKaTh, MPe0oOpPa3OBBHIBATH M HWHTEPIPETUPOBATH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTypax, MPEJCTABICHHYIO Ha
yepTexKax U pUCYHKaxX;

e TMPUMEHATH T[OJYyYCHHBIC 3HAHUA Ha TPaKTHKE: CpaBHUBATh U
aHaJIM3UPOBATh PEalbHbIE CUTYyallUH, MPUMEHSATh U3YUYEHHBIC MOHATHS B
mpolecce IMOWCKAa — PEeIIeHHsS  MAaTeMaTH4ecKdu  ChOpMYITUPOBAHHOU
npoOJieMbl, MOAECIUPOBATh pPEATbHBIC CHUTYallMM Ha S3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIETU C MCIOJIb30BAHUEM T€OMETPUUYECKHUX
MOHATUN M TEopeM, ammapara aiareOpbl, peniaTh MPaKTHYECKUE 3a7add,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYHH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM 4acTu (yHIAMEHTA PA3BUTHUS TEXHOJIOTHUH.

K koniy 11 kyacca o0yyaroniuics HayauTcst:



CBOOOJTHO OMNEPUPOBATH MOHSATUAMHM, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHHUYECKOW U CcEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTYYCHUS;

OTIEPUPOBATH MOHATUSIMH, CBA3aHHBIMU C TEJIAMU BPALLCHUS: [IUITUHAPOM,
KOHYyCOM, c(pepoii u mapowm;

pacno3HaBaTh Teda BpamleHus (UMIUHApP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIlICHUS;

KJIacCU(DUIMPOBATH B3aMMHOE PACTIONIOKEHHE C(Pephl U TIIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHHUKOB U TEJ BpAIICHHUS,
O0BEMBI U TUIOMIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB M TEN BpAIICHHS,
r€OMETPUYECKUX Tell C IPUMEHEHUEM (HOpMYyIT;

CBOOOJTHO OINEPUPOBATH MOHSTHUSIMHU, CBA3AHHBIMH C KOMOMHAIUSIMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cepy U
OMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIllCHHS,

BBIUUCIISTH COOTHOIICHUS MEXTy TUIOIIAIIMU MMOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEI;

n300pakaTh u3ydaemble (UTYpBI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEKU U3 PUCYHKOB NPOCTHIX OOBEMHBIX (DUTYp: BUJA CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEI BPAIICHUS;

U3BIIEKaTh, WHTEPIPETHPOBATH W TPEOOpa3OBbIBaTh HH(POPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, NPEICTaBICHHYIO Ha
yepTexkax U pUCyHKax;

cBOOO/IHO ONEPUPOBATH TOHSITHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHSATH OTIEPAIlUH HaJl BEKTOPAMH;

3aJ1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKapTOBOI cUCTEME KOOPAMHAT;
peraTh reoOMeTPUUECKUE 3a7a4i Ha BBIYUCIICHUE YTIIOB MEXIY MPSIMBbIMU
U TUIOCKOCTSIMHU, BBIUYMCIICHHE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHNN;
CBOOOJTHO OMEPUPOBATH TOHSTHSIMHU, CBSI3aHHBIMA C JIBIDKCHUEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUN;

BBITIOJIHATh M300paXE€HUST MHOTOTPAHHUKOB M TEJ BpaIeHUS MpHU
MapajyIeIbHOM ~ [EPEHOCE, LEHTPAJIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOMA, IpeoOpazoBaHus o 100us;
CTPOHUTH CEUEHHUS] MHOTOTPAHHUKOB W TEJ BPAIICHUS: CEYCHUS IMIMHIPA
(mapayuieTbHO U MEPHEHIUKYISIPHO OCH), CEUYCHUsI KOHYca (MapaijiebHbIe
OCHOBAHUIO U MPOXOSIIME Yepe3 BEPILINHY), CEUCHUs 11apa;
UCIIOJIb30BaTh METOJbl TOCTPOCHHUS CEUEHHUIl: METOJ CJIEAO0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MII0CKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHATh TeOMEeTpUuecKre (HaKThl IJIsi PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralolIuX HECKOJBbKO IIArOB PEUIEHUS, €CIU YCIOBHUS
MIPUMEHEHUS 3a/IaHbl B IBHOW M HESIBHOU (hopMme;

pelarh 3ajJadyd Ha JIOKa3aTeJIbCTBO MATEMATHYECKUX OTHOIICHUWA U
HAXOXJICHUE T€OMETPUUECKUX BEITUYNH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAITMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

MPUMEHATh  TOJYYEHHbICE  3HAHWUA  HA  MPAKTHKE:  CPaBHUBATh,
AHAJIM3UPOBATh U OLICHUBATH PEAIIbHBIE CUTYAI[UH, TPUMEHATH U3YYCHHBIC
MOHATHS, TEOpPEMbI, CBOWCTBA B IMPOLECCE IIOUCKA  PEHICHUs
MaTeMaTh4ecku  CHOPMYITUPOBAHHOM  TPOOJEMBI,  MOJEIUPOBATH
peaIbHBbIE CUTyallUH Ha S3bIKE I'€OMETPUM, HCCIIEAOBATH ITOCTPOCHHBIE
MOJIEIA C WCHOJIb30BAHUEM TE€OMETPUUYECKUX IIOHATUH U TEOPEM,
ammapara anreOpbl, pemaTh MPAKTHYECKUE 3a/Jaud, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh MpeJCTaBiIeHUsI 00 OCHOBHBIX 3Talax pPa3BUTHUSI T€OMETPUHM Kak
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosnunuyectBo yacos
Ne HaumeHnoBaHue pa3jiesioB 1 TeM DuieKTpoHHbIe (UG poBHIE)
Konrtpoasubie | IlpakTnuyeckue
n/n NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
1 BBe/icHNIE B CTEPEOMETPHIO 23 1 https://lesson.edu.ru/02.3/10
5 B3anMHoe pacrosiokeHue npsMbIX B 5 1 https://lesson.edu.ru/02.3/10
IIPOCTPAHCTBE
3 [TapaiebHOCTh MPSMBIX U IUIOCKOCTEH B g https://lesson.edu.ru/02.3/10
IIPOCTPAHCTBE
4 [MeprieH MK YIAPHOCTD IPAMbBIX U o5 https://lesson.edu.ru/02.3/10
IJIOCKOCTEN B MPOCTPAHCTBE
5 VB M pacCTOsHUS 16 1 https://lesson.edu.ru/02.3/10
6 MHOTOrpaHHHKH 7 1 https://lesson.edu.ru/02.3/10
7 BeKTopbI B POCTPAHCTBE 12 https://lesson.edu.ru/02.3/10
8 [ToBTOpEeHUE, 0000IICHNE U 5 5 https://lesson.edu.ru/02.3/10
CUCTeMaTH3aIvsl 3HAaHUHA
BIIEE KOJIMUECTBO YACOB I1T
OBbII{ OJI CTBO YACOBIIO 102 6 0

[TPOT'PAMME




11 KJIACC

HaunmenoBaHmue pa3ae/ioB 1 TEM

KoaunuecTBO 4acoB

DuieKTpoHHbIe (UG poBHIE)

Ne i/ Kontposbnsie | IlpakTudeckue
NMPorpaMmbI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
1 AHATITHYECKAS TCOMETPHS 15 1 https://lesson.edu.ru/02.3/11
5 IToBTOpEHME, 0000IIICHNE 1 15 1 https://lesson.edu.ru/02.3/11
cucTeMaTu3aIusg 3HaHui
3 OO6BEM MHOrOTpaHHHKA 17 1 https://lesson.edu.ru/02.3/11
4 Tena BparmeHus 24 1 https://lesson.edu.ru/02.3/11
5 [Tmomrau MOBEpXHOCTH U 0OBEMBI 9 1 https://lesson.edu.ru/02.3/11
KPYTJBIX TET
6 JIBMOKEHHST 5 1 https://lesson.edu.ru/02.3/11
7 [ToBTOpenue, 06061ICHNE U 17 5 https://lesson.edu.ru/02.3/11
cHCTeMaTH3aIus 3HaHUuH
OBHIEE KOJIMYECTBO HACOB IIO
- 102 8 0

[TPOI'PAMME
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