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IHOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yueGHOTO Kypca «I'eomeTpus» 0a30BOro ypoBHS Il O0yYArOIIHXCS
10 —11 xmaccoB paspaborana Ha ocHoBe DenepaabHOr0 rocyJapCTBEHHOTO 00pa3oBaTEILHOTO
CTaHJapTa CpelHero odmero oOpa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
MPEeIbABISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAIUIMI POCCHICKOTO 0Opa3oBaHUS.
Peanuzamuss  mporpaMMbl  o0ecrieuMBaeT — OBJAJICHHE  KIIOYEBBIMH  KOMIIETEHIUSMU,
COCTaBJISIOUIMMH OCHOBY JJISi CaMOPAa3BUTHS M HEMPEPHLIBHOTO OOpa30BaHUS, ILIETOCTHOCTD
O6H.[CKyJIBTypHOFO, JIMYHOCTHOT'O M MTO3HABATCIBLHOI'O PA3BUTHUA JIMYHOCTU 06yqa101u1/1xcsl.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

BaxxnocTe ydeOHOTO Kypca Te€OMETpUHM Ha YpPOBHE CpEIHEro OO0Iero oOpa3oBaHUS
00yCIJIOBJIEHa NPAaKTHMYECKOH 3HAYMMOCTBHIO METANpEeAMETHBIX W TMPEAMETHBIX pe3yJbTaToB
oOydeHHus TEOMETPUU B HANpaBICHUH JUYHOCTHOTO Pa3BUTHUS oOydaromuxcs, HOpMHUPOBAHHUS
(GyHKIIMOHATBHOW MaTeMaTHUYeCKONM TPAMOTHOCTH, W3YYEHHs JPYTUX Y4EeOHBIX JAMCIUILIMH.
PazButne y oOydaromxcsi MpaBUJIBHBIX MPEICTABICHUH O CYIIHOCTH U MPOUCXOXKIACHUHU
reOMETPHUYECKUX a0CTPaKIMif, COOTHOIIEHUH PEaJbHOTO U UACAIBHOT0, XapaKTepe OTpakeHUs
MaTE€MaTHYECKON HAayKOM SIBICHUH M IIPOLECCOB PEAIBHOIO MHUPA, MECTE TEOMETPUU B CUCTEME
HayK U pOJIN MaTeMaTU4eCKOro MOJICIMpPOBAaHUS B HAyYHOM IIO3HAHMM M B TPAKTHKE
croco0cTByeT (OPMHUPOBAHMIO HAYYHOTO MHUPOBO33PEHUS Y4YallUXCS, a TaKKe KadecTB
MBIIUICHNS, HEOOXOUMBIX JJISl /1allTallii B COBPEMEHHOM OOIIECTBE.

I'eomeTpus sBisiercs OAHMM M3 0a30BBIX MPEIMETOB HA YpPOBHE CpPEIHEro OOIIero
o0Opa3oBaHMsl, TaK KaKk OOECIEeYMBaeT BO3MOXHOCTh M3YUYEHHUS KaK JUCIUILUINH €CTeCTBEHHO-
Hay4HOU HaIIPaBJICHHOCTH, TaK U TYMaHUTaPHOU.

Jlornueckoe MplIIeHHE, (HOpPMUPYEMOe MPU H3YYCHHUH OOYHaIOUIMMUCS TMOHSITUHHBIX
OCHOB TE€OMETPUM U IOCTPOCHHUU LIETIOYKH JIOTUYECKUX YTBEPKICHUM B XOJAE pelIeHUs
TF€OMETPUYECKUX 3aJa4, YMEHHE BBIJIBUTaTh W ONPOBEPraThb TI'MIIOTE3bl HEMOCPEICTBEHHO
WCIONIB3YIOTCSL MPHU PEIICHWH 33/a4 €CTeCTBEHHO-HAyYHOro IUKJIA, B YaCTHOCTU M3 Kypca
¢buzuku.

YMeHne OpUEeHTHPOBATHCS B TMPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTax aedTeabHOCTH 4YenoBeka. OpueHTalus 4YejoBeka BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXOIMMOE YCIIOBHE €ro COIMaJIbHOTO OBITHS, (hopMa OTpasKeHHs] OKpPY)KAIOILIEro MUpa,
yCIOBHE YCHEIIHOTO TO3HAaHMS W aKTUBHOTO  MpeoOpa3oBaHUs  JIEHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMHU 00pa3amMu 00bEeINHSAET pa3Hble BUJIbI YUEOHOM U TPy 10BOM
JESTeNbHOCTH, SBISETCS OJHUM W3 MPO(ECCHOHAIBHO BaXKHBIX KadeCTB, MOATOMY aKTyalbHa
3ajaya (GpopMHUpPOBaHUS Yy OOYyYarOMIMUXCS MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK Pa3HOBUIAHOCTH
00pa3HOro MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B IIOJATOTOBKE K MPAKTUYECKOM
JEeSITeIbHOCTU 110 MHOTHM HAIPaBJICHUSM.

Llenb ocBoeHMs porpamMmsbl yueOHOTo Kypca «l'eomeTpus» Ha 6a30BOM YpOBHE O0yUYEHHS
— o0meobpazoBaTelbHOE W OOIIEKYJIBTYPHOE Pa3BUTHE OOYYAIOIIUXCS uepe3 oOecreueHue
BO3MOXHOCTH MPUOOPETEHUS] U UCIIOJIb30BAaHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHMHA U
NecTBUM, crienu(UIHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOAOKEHNS 00pa30BaHus 1o
CIELMATIBHOCTSM, HE CBSI3aHHBIM C ITPUKJIAIHBIM UCIIOJIb30BAHUEM I'€OMETPHH.

[IporpaMmMa mo reomeTpur Ha 0a30BOM YypOBHE MpeaHA3HA4YeHA Jsi OOyYaroIIUXCs
CpeIHell MIKOJIbI, HE HCHBITHIBABIINX 3HAYUTENIbHBIX 3aTPYyJAHEHUH HAa YPOBHE OCHOBHOTO



obmero obpazoBanusa. Takum oOpas3oM, oOydaromuecs Ha 0a30BOM YPOBHE JIOJKHBI OCBOUTh
O6HII/I€ MAaTE€MaTUYCCKUEC YMCHUs, CBA3AHHBIC CO CHGHI/I(i)I/IKOfI reoMCTpruu U H€O6XOI[I/IMI)IC JIIA
JKU3HU B COBPCMCHHOM O6III€CTBC. KpOMe 9TOIr0, OHU UMCIOT BO3BMOKHOCTb U3YUUTh I'COMCTPUTIO
6osee ri1yO0KO, €ciu B JalibHEHIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUECKUX 3HAHUSAX B
npodeccuoHaNbHOM e TEIbHOCTH.

JlocTukeHue el OCBOEHUS MPOrpaMMbl 0OECTIEUNBACTCS PEIICHHEM COOTBETCTBYIOIINX
3agad. [IpuoputeTHBIMU 3ajauaMu OcBOeHHs Kypca «I'eomerpun» Ha 6a30BoM ypoBHE B 10—11
KJIaccax SIBJISIFOTCS:

* (opMUpOBaHHME TMPEJCTABICHHUS O TEOMETPUU KaK YacTH MHPOBOWM KyJIbTYpbl U

OCO3HaHUE €€ B3aUMOCBS3U C OKPYKAIOIUM MUPOM;

b (1)OpMI/Ip0BaHI/Ie nNpeaAcCTaBJICHUA O MHOTIOIpaHHHMKaX W TEJIaxX BpalmCHUA KakK O
BAKHEHIIINX MAaTeMaTHYECKHX MOJIENSIX, MO3BOJISIONINX ONUCHIBAaTh U U3y4aTh pa3HbIE
SIBIIGHUSI OKPY KAIOIIET0 MUPA;

* (opMupoBaHHME YMEHHUS PACIO3HABaTh HAa YEpTEkKax, MOJEISIX M B PEATbHOM MHpE
MHOTOTPaHHHUKH U TeJla BpalleHHUS;

b OBJIAJICHUC MCTOdaMU  PCUICHUA 3aa4 Ha TOCTPOCHUA Ha I/I306pa)KCHI/IHX
MPOCTPAHCTBEHHBIX (UTYD;

b q)OpMI/IpOBaHI/Ie YMCHUA ONCPUPOBATE OCHOBHBIMH MOHATHUAMH O MHOI'OI'PpaHHUKAX H
TCJIaX BpallCHUA U UX OCHOBHBIMH CBOﬁCTBaMH;

® OBJIaJICHHE AJTOPUTMaMHU pPEUICHHs] OCHOBHBIX THIOB 3ajady; (OpMHUpPOBAHUE YMEHUS
IMPOBOANTH HECJIOKHBIC JOKa3aTCJIbHbIC pacCyxKacHus B X0e pPEeIICHNA
CTepEOMETPUYECKHX 33]a4 U 33724 C MPAKTHUECKUM COJIEPIKaHUEM;

® Dpa3BUTHE UHTEJUJIEKTyallbHBIX M  TBOPYECKUX CIOCOOHOCTEH  0oOydarommxcs,
O3HaBaTEIbHOU AKTUBHOCTH, HCCIICAOBATCIBbCKUX YMeHI/II\/'I, KPUTUYHOCTH MBIIJICHUSA

* (opmupoBaHue (QYHKIIHOHATHHONH TPaMOTHOCTH, PEIIEBAHTHOW TEOMETPUU: YMEHHE
paciio3HaBaThb MMPOSABJICHUA TCOMETPUICCKUX HOHSITI/Iﬁ, 00BEKTOB U 3aK0HOMepHOCTCI\/JI B
peanbHBIX JKU3HEHHBIX CUTYAIlMsIX W TPU U3YyYEHHH JPYTUX YYEOHBIX IPEIMETOB,
MPOSIBJICHUS] 3aBHCHUMOCTEHl M 3aKOHOMEpPHOCTEW, (OpMyIHpoBaTh UX Ha S3bIKE
reoMeTprun n co3aaBaThb TCOMETPHUICCKUEC Moaeiu, IPHUMCHATH OCBOCHHEIN
reOMETPUYECKUN ammapaT s pelieHUs TMPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OIICHUBATh MOJYYCHHBIE PE3yJIbTATHI.

OTnuunTensHOU 0COOEHHOCTHIO MPOTPAMMBI SIBJISETCS BKIIOUEHHE B KypC CTEPEOMETPHU
B Hayaje ero u3yyeHus 3aJay, pellaeMblX Ha YPOBHE HMHTYUTUBHOTO TIO3HAHUS, U
orpeneI€HHBIM 00pa3oM OpraHW30BaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYCCKOro " TMPOCTPAHCTBCHHOT'O MBINUICHUA, CTUMYJIUPYCT IMPOTCKAHUC HWHTYHUTHBHBIX
MIPOLIECCOB, MOTUBUPYET K JajbHEeHIIEeMy U3yUEHHUIO TIPEeIMETA.

HpennhoeHI/Ie OT}IaéTCH Harii1IHO-KOHCTPYKTUBHOMY MCETOAY 06yquI/m, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-MPAKTHUECKON
nesTenbHOCTH. PasBUTHE MPOCTPAHCTBEHHBIX TMPEJCTaBICHUNA y ydalluxcs B Kypce
CTEPEOMETPUH MPOBOJUTCSA 3a CUET PELICHUS 33/1a4 Ha CO3JaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3ajjay Ha OIEpPUPOBAaHUE IPOCTPAHCTBEHHBIMU oOpazamu. Co3manue oOpas3a MPOBOIUTCA C
OIIOPOM Ha HATJISIIHOCTb, a ONIEPUPOBAHUE 00Pa30M — B YCIOBHSIX OTBJICYEHHUS OT HAIJIAIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIepPIKaHuUs.

OcHOBHBIE cozaepkaTelnbHble JuHUKA Kypca «['eomerpum» B 10-11 Kkmaccax:
«MHororpanHukuy, «lIpsMble U MIOCKOCTH B MPOCTpaHCTBE», «Tena BpameHus», «BekTopsl u
KOOPJMHATHI B IPOCTpaHCTBEY». DOpMUpOBaHHE JOTHYECKUX YMEHHI pacipeensseTcss He TOJIbKO



M0 COJIEpPKATENbHBIM JUHUSAM, HO W IO TojgaM OOy4YeHHs Ha YpOBHE CPEIHEro OOIIero
o0Opa3oBaHws.

Conepxanne o00pa3oBaHHs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJbTaTaM OCBOCHHS
paboueii mporpamMMBbl, pactpeesIEHHBIM 0 ToAaM 00yYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
4TOOBI OBJIAICHUC TCOMETPUICCKUMU IIOHATUAMHA )51 HaBBIKaMU OCYIICCTBIIAIOCH
MOCJICIOBATEIBHO W IOCTYMATENIBHO, C COOJIFOJICHHMEM IPHHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKITIOYAJIMCH B OOIIYIO0 CUCTEMY F€OMETPUICCKUX MPEICTABICHUH 00yYatoiXcs,
pacumpsis ¥ yrayouss e€, o0pasyst IpOUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpun orBoautcs 2 yaca B Hegento B 10 kimacce u 1 yac B Henmenmto B 11
KJIacce, BCETro 3a JBa roja oOy4enwus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHS cTepeoMeTpur. Touka, nmpsmasi, IOCKOCTh, IpocTpaHCcTBO. [loHATHE
00 aKCMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUHU U CIIECICTBUS U3 HUX.

B3auMHoe pacrnosioxkeHue MpsIMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TapaljIeibHbIe U
CKpeuuBaromuecss npsmMble. [lapaniaenbHOCTh NPSMBIX K IUIOCKOCTEM B IMPOCTPAHCTBE:
NapajuleJibHbIe TpPSMbIE B IPOCTPAHCTBE; MApaJUIENBHOCTh TPEX MNPSAMBIX; MapalljeIbHOCTb
IpSIMOH M IUIOCKOCTH. YTIJIBI C COHAIpaBJIEHHBIMU CTOPOHAMM; YIOJ MEXIy IpSMBIMHU B
npoctpaHcTBe.  [lapanmnenbHOCTh  TUIOCKOCTEW:  MapajulesibHble  IJIOCKOCTH;  CBOMCTBA
napajuleNbHBIX IuIockocTel. [Ipocreiime mpocTpaHCTBEHHbIE PUTYphI Ha MIIOCKOCTHU: TETPAdApP,
KyO, napaJuieNenunea; mocTpOeHHe CEUYSHHI.

[lepneHUKYyISPHOCTh HPSAMOM M IUIOCKOCTH:  MEPHEHIUKYJSpHbIE MpsIMbIE B
MPOCTPAHCTBE, TMpsIMbIE TMapajuieNibHblE M MEPHEeHIUKYISPHbIE K IUJIOCKOCTH, MPU3HAK
NEePHIEHANKYISIPHOCTH TOPSIMOM M IUIOCKOCTH, TEOpeMa O MpAMONM NEPHEeHAUKYJISPHON
IUIOCKOCTH. YTJBl B MPOCTPAHCTBE: Yrojl MEXAY NMPSMOM M IUIOCKOCTBIO; ABYTPAHHBIM yrod,
JUHENHBINA yron AByrpaHHoro yria. [lepneHaukyssp M HakJIOHHbIE: PACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PAacCTOSIHUE OT MPSMOM 10 TJIOCKOCTH, MPOEKIHs (QUIypbl Ha IUIOCKOCTb.
[lepnieHIUKYISIPHOCTD TUIOCKOCTEH: MPU3HAK NMEPHEHINKYISIPHOCTH ABYX IIockocTel. Teopema
0 TPEX MEepIEeHAUKYIpax.

MHoOrorpaHHUKH

[loHsiTME MHOTOTrpaHHUKA, OCHOBHBIE DJJIEMEHTHl MHOTOIPAHHHMKA, BBIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronapHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; TIpsiMasi M HAKJIOHHAs! PU3MbL, OOKOBAs U MOJIHAS IOBEPXHOCTh PU3MBI.
[Tapannenenunen, npsMOyroJibHbIM Napajuielienune] U ero coiictBa. [lupamupaa: n-yroiapHas
nMpamMua, TPaHU W OCHOBAaHHWE NHUPaMHIbl; OOKOBas W TIOJHAs TOBEPXHOCTh ITHPAMU/IBI;
nmpaBuWjbHAs W Yyceu€HHAs MUpamMuia. OJIEMEHThl TpU3Mbl W nupaMujsl. [IpaBuibHbBIE
MHOTOIPAHHUKHU: TOHATHE NPABUJIBHOTO MHOTOIPAHHMKA; MPAaBWIbHAs NpPHU3Ma U MpPaBHIbHAS
MUpaMK/a; MpaBuibHAsl TPEyroibHasl MUpaMuIa U IpaBUIbHBIN TeTpadap; kyO. [IpencraBienue
O TMPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTa’Ap, AOJAEKadp M ukocadp. CedyeHHs NpU3MBI U
MUpaMU/IBbL.

CuMMeTpHsi B NPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, IMPSIMOMW, IJIOCKOCTH.
DneMeHThl CUMMETPUH B IMpaMUAAX, apajuieenuIeax, IpaBuIbHbIX MHOTOTpaHHHUKAX.

Brruucnenne 35eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lnomans 6oxoBoit
MOBEPXHOCTU M TOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IUIOLIA/b OCHOBAaHUM, TEOpeMa o
OOKOBOIl MOBEPXHOCTU MPsAMOIl mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH U TOBEPXHOCTH
MPaBWJIBHOIN MUpamMHUAbI, TeopeMa o Iulouaau yceu€HHou nupamupisl. [lonstue o0 oOnEMme.
O0BEM TUPaMUIBI, TPU3MBIL.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAy IUIOMIASIMH IOBEPXHOCTEH,
00BbEMaMU MOT00HBIX TEJ.



11 KJIACC

Tena ppamenust

[Hunuaapuueckas MNOBEPXHOCTh, O00pa3ylolle UIWIMHIPUYECKON IOBEPXHOCTH, OCh
LWINHAPUYECKON MOBEpXHOCTH. LIMauHap: ocHOBaHUS U GOKOBas MOBEPXHOCTh, OOpasyrouas u
0Ch; TUIOIIA/Ih OOKOBOM W TIOJIHON TTOBEPXHOCTH.

Konnueckast MmoBepXHOCTb, 0Opa3yloIve KOHUYECKOM IOBEPXHOCTH, OCh U BEpIIUHA
KOHMYEeCKOW moBepxHOcTH. KoHyc: OocHOBaHME M BepLIMHA, 00pasymromas U OCh; IJIOLIA]b
OOKOBOW M TIOJIHOW MOBEPXHOCTU. YCEUYEHHBIM KOHYC: 0Opas3yIollfe W BHICOTA; OCHOBAHHS H
OOKOBast MOBEPXHOCTb.

Cdepa u map: mneHrp, paamyc, IuameTp; IUIOMIAAb MHOBEPXHOCTH cdeprl. Bzanmuoe
pacrionokeHue cepbl U TUIOCKOCTH; KacaTeNbHas TNIOCKOCTh K cepe; riomaas chepsl.

N300pakeHue Tesl BpallleH!s Ha MJI0CKOCTU. Pa3BEpTka MIMHApa U KOHYCA.

KoMmOuHanmu Tenm BpamieHuss ¥ MHOTOTPAaHHMKOB. MHOTOTpPaHHHK, OINHUCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAS] B MHOTOIPAHHUK, WM TEJIO BpAILEHHS.

ITonstne 06 o00BEMe. OcHOBHbIE cBOMCTBa 00bEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapayiesienunena u cieAcTBus u3 He€. O0béM munuHapa, kKoHyca. O0bEM
apa ¥ miomaab cepsl.

[Tonobupie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIy IUIOAASIMHU ITOBEPXHOCTEH,
00BbEMaMU TTOT00HBIX TEJ.

Ceuenus wnmwnMHApa (IApayieIbHO U MEPHEHAMKYJIIPHO OCH), CEYEHHs KOHyca
(mapasuienbHOE OCHOBAHMIO U IIPOXOAIIEe Yepe3 BEPIIMHY ), CEUCHUs 1Iapa.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B npocTpaHcTBe. ClI0’KEHUE M BBIYUTAHUE BEKTOPOB. Y MHO)KEHHE
BEKTOpa Ha uucio. Pa3noxeHue BeKkTopa MO TpPEM HEKOMIUIAHApHBIM BekTopaM. llpaBuio
napajuienenunena. Pemenne 3aiay, CBI3aHHBIX ¢ IPUMEHEHUEM IIPABUJI AEUCTBUN C BEKTOPaMH.
[IpsmMoyronbHas cucremMa KoopaumHaT B IpocTtpaHcTBe. KoopamHatel BekrTopa. [Ipocreimme
3aJaud B KOOpJAMHATaX. Yroia Mexay BekTopamu. CKalsipHOE NpPOU3BEICHHE BEKTOPOB.
Brruncnenue yrioB Mexay HOPsSMBIMH M IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIA METOJ IIPH
PEILIECHNN TEOMETPUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHBI

JlngHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTo mpeamera «MaTtemaTuka»
XapaKTepU3yIOTCs:

I'pa:xxnanckoe BocnuTanue:

cOPMUPOBAHHOCTBHIO TPAXJTAHCKOW TMO3UIMU OOydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCHUHCKOTO OOIIECTBa, MPEICTaBICHUEM O MAaTeMaTHYECKHUX OCHOBAaX
(YHKITMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, TMPOIEIyp TpakKIaHCKOTO oO0IIecTBa
(BBIOOpPBI, OMPOCHI M TMp.), YMEHHUEM B3aUMOJCHCTBOBATh C COIMAJIbHBIMM HMHCTUTYTaMU B
COOTBETCTBHH C X (DYHKIIMSIMHU U HA3HAUYCHUEM.

IlaTpuoTHYeckoe BOCIMTAHME:

c(OpPMHUPOBAHHOCTHIO POCCUICKON Tpa)TaHCKOW UACHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOSIIEMY pPOCCHUHCKON MaTeMaTWKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHUSIM
POCCHIICKHX MaTEMaTUKOB U POCCUMCKOM MAaTeMaTHUYE€CKOM IIKOJbI, K HCIOJb30BAHUIO 3THUX
JTOCTHKEHUI B IPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHUEM [JyXOBHBIX IIEHHOCTEH POCCHICKOTO Haponaa; CPOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, dTUUECKOTO MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JTOCTIKCHUM HAYKU W JIEATEIHbHOCTHIO YUEHOT0; OCO3HAHWEM JIMYHOTO BKJIAJla B MOCTPOCHHUE
YCTOWYHBOTO Oy TIyIIEro.

JcTeTHYecKoe BOCIIUTAHHUE:

ACTETUYECKMM  OTHOLIEHWEM K  MHUpPY, BKIOYasg JICTETHUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHUH, paCCyk ACHUN; BOCIPUUMYUBOCTBIO K
MaTeMaTUYeCKUM acleKTaM pa3IuYHbIX BUIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO yMEHUS TPUMEHSTh MaTEMaTUYeCKHe 3HAHHWS B HWHTEpecax
310poBOro M 0e30MmacHOro oOpasza KXWU3HH, OTBETCTBEHHOTO OTHONIICHHS K CBOEMY 30POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXKUM 3aHATHH U OTIbIXa, peryispHas (uznueckas
aKTUBHOCTD); (DU3MUYECKOTO COBEPIICHCTBOBAHUS, MPHU 3AHATHSIX CIOPTUBHO-03I0OPOBUTEIHHOM
NEeSATENbHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYIOTIOOMS; WHTEPECOM K Pa3IUuIHBIM
chepam npodeCCHOHATBHON EATEIHHOCTH, CBSI3aHHBIM C MAaTEMATUKOW M €€ MPWIOKCHUSIMH,
YMEHHEM COBEPINATh OCO3HAHHBIM BBHIOOp Oyayied mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIC
JKU3HCHHBIC IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaT€MAaTHUYECKOMY OOpa3oBaHUIO M
caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEH JKU3HU; TOTOBHOCTBHIO K AaKTHBHOMY YUYacTHIO B
pELIeHNHU IPAKTUYECKUX 3314 MaTeMaTUYECKON HalpaBIeHHOCTH.

JKO0JIOTHYECKOEe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO JKOJOTHYECKOW KYJIbTYypbl, MOHMMAHHEM BIUSHHUS COIUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHME MPUPOJHONM U COLMAIBHOW Cpeibl, OCO3ZHAHHEM
rII00aTBbHOTO  XapakTepa  JKOJIOTHYECKUX  TpoOJieM; OpHEHTallueld Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUU JJIs1 PEHICHHS 3a/1ad B OOJACTH OKPYKAIOIICH Cpenbl, TUIaHUPOBAHMS
MTOCTYTIKOB M OLICHKU WX BO3MOKHBIX TIOCIEACTBUMN ISl OKPYKAIOIIEH CPEIbl.

ILleHHOCTH HAYYHOT'O MO3HAHMS:_



C(OPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOILIECTBEHHOM MPAKTUKH, TOHMMAaHUEM MaTeMAaTUYECKON HayKu Kak chepsl
YEJIOBEUECKOU JIEATEIIbHOCTH, ITAOB €€ Pa3sBUTUSA U 3HAYMMOCTH IS Pa3BUTHUS LIMBWIN3ALUY;
OBJIAZICHUEM SA3BIKOM MAaTEMAaTHKHM M MaTE€MaTHYECKOM KyJIbTypOH Kak CpEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBK) OCYUIECTBJISATh HPOEKTHYIHO W HCCIENO0BATEIbCKYIO JIEATEIbHOCTh
VHJUBUyaJIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MeramnpeameTHbIe pe3yIbTaThl OCBOSHHS MPOrpaMMBbl yu4eOHOTO npenMeTa «MaremaTuka
XapaKTEepU3yIOTCSl  OBJAJECHUEM  YHUBEPCAJIBHBIMU  HO3HAGAMENbHBIMU  OCUCMBUAMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHbIMU — OCUICMBUAMY,  YHUBEPCATbHLIMU — PecyIsmUEHbIMU
oelicmsusmu.

1) Vuueepcanvnvie noznasamenvmsle oeticmsus, obecneuusarom opmuposarue 6DA306blx
KOCHUMUBHBIX NPOYEcco8 o0yyarowuxcs (0ceoeHue mMemooo8 NO3HAHUSL OKPYICAIOWe20 MUpa,
npUMeHeHUe J102UYeCcKUX, UCCIe008ameNbCKUx onepayull, ymeHut pabomams ¢ uHgopmayuetl).

ba3oBble JlorHYecKue NedCTBHA:
® BBIABJIITH U XapaKTEpHU30BaTh CYIIECTBEHHbIE NPU3HAKUM MAaTEMaTHYECKUX OOBEKTOB,
MOHATHH, OTHOUICHUH MEXAy IMOHATUSAMH; (HOPMYITUpPOBATH OIpPEICIICHHUsS MOHATHU,
YCTaHABIIMBATh CYLIECTBEHHbIN MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS 711 0000IIeHUs
U CpPaBHEHUS, KpUTEPUU IPOBOIMMOTO aHAIN3a;

® BOCHpPUHUMATh, POPMYITUPOBATH U NMPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHIaTeNbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

®  BBIBJIATH MaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTUBOPEUHs B (haKTax,
JAHHBIX, HAONIOJCHUAX U YTBEPXKACHUAX; MpeiaraTb KPUTEPUU JUIS BBISABICHUS
3aKOHOMEPHOCTEHN U IIPOTUBOPEUHIA;
® JenaTh BBIBOJABI C UCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, AECTYKTUBHBIX M MHAYKTHBHBIX
YMO3aKII0YEeHUH, YMO3aKIIFOUEHUH 0 aHAJIOTUH;

® [IPOBOAUTH CAMOCTOSATENIBHO J10KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIAECHUHN (IIpsIMble
U OT TPOTHUBHOTO), BBICTPAUBATh AaApPryMEHTAIMIO, TMPUBOAUTH TPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYK/ICHUS U BBIBOJIBL;

® BBIOMpaTh crocoO pemieHuss y4uyeOHOM 3amaun (CpaBHMBATh HECKOJIBKO BapHaHTOB
peleHus, BbIOUpaTh HanbosIee NOAXOAAUIMNA ¢ YIETOM CaMOCTOSATENIBHO BbIIEICHHBIX
KpUTEPUEB).

Ba3zoBrble uccienoBarenbckue AeiCTBUSA:

® UCHOJB30BaTh  BOMPOCHI  KaK  HCCIEIOBATENbCKUA  MHCTPYMEHT  IO3HAHUS;
(dbopMyIHpoOBaTh BOIMPOCHI, PUKCUPYIOLIUE TPOTUBOpPEUHE, MPoOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OPMHUPOBATH THUIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHIO,
MHEHHE;

® QPOBOAWUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIM AKCIEPUMEHT, HCCIEI0BAHUE 110
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOoro oObeKTa, SIBIEHHs, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXKy OObEKTaMH, SBJICHUSIMU, IPOLIECCAMU;

®  CaMOCTOSITETIbHO  (OpPMYNHpOBaTh O000OLIEHHS W  BBIBOJABI 10  pe3yJibTaTaM
MPOBEAEHHOrO HAOIIOCHMSI, UCCIEA0BaHNUs, OLIEHUBATh JOCTOBEPHOCTh MOIYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHHMIA;



MMPOTrHO3UPOBATH BO3BMOKHOC PAa3BUTUC MIPOUIECCCA, 4 TAKIKC BBIABUTATH ITPCAIIOJIOKCHUA
0 €I'0 Pa3BUTHU B HOBLIX YCJIOBUAX.

Pa6ora ¢ undopmanmeii:

BBIABIIATH Ae(DUIMTH MHPOPMAINH, TaHHBIX, HEOOXOAUMBIX JUII OTBETa Ha BOIPOC U
IUTSL pEIICHUS 3a/1a4H;

BBIOMpaTh HMHQPOPMALMIO W3 HCTOYHUKOB PpA3WYHBIX THIIOB, aHAIW3UPOBATH,
CHCTEMAaTH3UPOBaTh M WHTEPIPETHPOBATh MH(OPMALMIO Pa3IMYHBIX BUAOB M (hopm
NIPEICTaBIICHHUS;

CTPYKTypUpOBaTh HMH(OpMAIMIO, TMpPeICTaBIATh €€ B Pa3IUYHBIX (opmax,
WILTIOCTPUPOBATH TpadUUECcKy;

OLIEHMBATh HAAEKHOCTh HMH(GOPMAIMM MO CAMOCTOSATENHBHO C(HOPMYITUPOBAHHBIM
KPHUTEPHUSIM.

2) Vuusepcanvhvie KOMMYHUKAGmMUBHbBIE Oelicmaus, 00ecneyusarom cHopmuposaHHoCmsb
COUUAIbHBIX HABbLIKO6 o6yqai0u¢uxc;1.
Oo0menne:

BOCIIPUHUMATh U (POPMYIHPOBATEH CYKIEHHS B COOTBETCTBUH C YCIOBUSMH U LEISIMH
OOIIEHHS; SICHO, TOYHO, T'PAaMOTHO BBIPAKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U
IMUCBbMCHHBIX TCKCTAX, AaBATbhb MOSACHCHUSA 110 XO4Yy PCHICHUA 3ada4l, KOMMCHTHUPOBATH
MIOJIyYEHHBI pe3ysbTarT;

B XO7Ie 00CYXICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBI, IPOOIEMBI,
pemaeMoﬁ 3aga4u, BBICKA3bIBAThH nacu, HANCJICHHBIC Ha IIOMCK PCIICHHA,
COIOCTABJIATh CBOM CYXJACHHUS C CYXKICHUSMHU JIPYTHMX YYaCTHHKOB JHUaliora,
OOHapy)KUBATh pa3IMyUe U CXOJICTBO MO3UIIMIA; B KOPpEKTHOU Gopme GopMymupoBaTh
pa3HOTIacHsl, CBOM BO3PAKEHUS;

MIPEJICTABIISITh Pe3yIbTaThl PEIICHUS 3a/1a4l, SKCIIEPUMEHTA, UCCIICIOBAHUS, MPOCKTA,
CaMOCTOATCIIBHO BI)I6I/IpaTB (1)0pMaT BBICTYIIJICHUSA C y‘IéTOM 3aaa4 MpPE3CHTalluu U
0COOEHHOCTEW ayTUTOPHUH.

CoTpyaHuuecTBo:

MOHUMATh ¥ WCIIOJb30BaTh NMPEHMYIIECTBA KOMAaHIHONH W WHIWBUAYAIbHOW pabOTHI
OpU pelleHuu Y4YeOHBIX 3ajJad; MPUHUMATh 1e1b COBMECTHOW JAeSITeIbHOCTH,
IUTAHUPOBATh OPTaHU3alMI0 COBMECTHOM paboThl, pacmpenensTb BHUABI PadoT,
JIOTOBapUBaThCs, OOCY)XKIaTh MPOLECC M pe3ynpTaT paldoThl; 0000IAaTh MHEHUS
HECKOJIbKHUX JIIOJIEH;

y4acTBOBATh B TPYIIIOBBIX (hopmax paboTsl (00CykIeHus1, 0OMEH MHEHUH, «MO3TOBBIC
IITYpPMBl» W MHBIE); BBHINOJHATH CBOI YacThb pPabOTHI W KOOPJMHHUPOBATH CBOU
JeMCTBUSI ¢ IPYTMMHU WIEHaMU KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIa/1a B 001U
MPOIYKT 110 KPUTEPHUSM, cHOPMYyITUPOBAHHBIM YIaCTHHKAMH B3aUMO ICHCTBHSI.

3) Vnusepcanvnuie pecynamugnule delicmsus, obecneyusaiom Gopmuposanue CMulC08bIX

YCMAaHOBOK U HCUZHEHHBIX HABBIKOEG TUHYHOCMU.
Camoopranuzanus:

COCTABJISATH IJIaH, AJITOPUTM PELICHUS 337a4H, BEIOUPATH CIIOCO0 peIIeHHs ¢ yU4ETOM
HMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHU ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMHM TI03HABATEIBHON pPEQIIEKCHHM KaK OCO3HAHUSI COBEPIIACMBIX
NEHCTBUM W MBICTUTENbHBIX IPOIECCOB, UX pPE3yJbTaTOB; BIAIETh CIOCO0AMU



CaMOIIPOBEPKH, CAaMOKOHTPOJIS IpOLECCa M Ppe3yJibTaTa PELICHUS MaTeMaTH4ECKON
3a]a4H;

® IpeABUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbH [P PELICHUU 3a/1a4d, BHOCHUTH
KOPPEKTHUBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HalIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OLEHMBATh COOTBETCTBUE pe3yJbTaTa LEId M YCIOBHUSIM, OOBSICHATh NPUYMHBI
JOCTWKEHUSI WM HEJIOCTM)KEHHUS DPEe3yJIbTaTOB JIEATEIbHOCTH, HAaXOAWUTh OIIUOKY,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KVIACC

OnepupoBaTh MOHATHUAMM: TOUYKA, IPSAMAas, IIIOCKOCTb.

IIpMeHATH aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MIPU PEIIEHUH FE€OMETPUUECKUX
3a1ad.

OnepupoBaTh MOHATUSAMHU: [APALIEIBHOCT W NEPHEHIUKYISIPHOCTh NPSAMBIX U
IIJIOCKOCTEM.

KnaccugummpoBats B3auMHOE PacHoIOXKeHNE MPSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh NOHATUSMHU: JBYTPaHHBIM yroJ, TpaHU JBYI'PAHHOIO yIia, peodpo
IBYTPAHHOTO YIUIA; JUHEMHBIN YTOJl ABYTPaHHOIO YIJIa; TpafgyCHas Mepa JBYTPaHHOIO yIJIa.

OnepupoBaTh MOHATHSAMH: MHOTOTPAHHMK, BBITYKJIBI M HEBBINYKJIBIM MHOIOTPaHHUK,
3JIEMEHTBHl MHOTOI'PaHHUKA, IIPABUIIbHBIA MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MUPaMUAQA; MPHU3Ma, MPSIMOYTOJIbHBIN
napaiesienumnen, Kyo).

KnaccupunupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBaHMS Uil  KJAacCU(UKALUU
(BBIMTyKJIbIE M HEBBIMYKJIblE MHOTOTPAaHHMKH; TPABUIbHBIE MHOTOIPAHHUKH; MpSIMblE H
HAKJIOHHBIE PU3MBI, apaJlIeICIUIIECIbI).

OnepupoBaTh NOHATHAMM: CEKyLIasi INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIUIIBI TOCTPOEHUS CEUEHU, UCIIONIb3Ysl METO/T CIIEIOB.

Ctpouth ceuyeHHss MHOTOI'PAaHHUKOB METOJIOM CJIEIOB, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHHU3Y.

Pemate 3amaum Ha HaXOXICHHE TEOMETPUYECKUX BEIWYMH MO oOpa3laM WM
aIropuT™MaM, IMPUMEHSSI W3BECTHBbIE AHAIUTUYECKUE METOABl IPHU PEIIEHUU CTaHJAPTHBIX
MAaT€MaTUYECKUX 3a/]a4 Ha BBIYMCIICHHE DPACCTOSHHUHA MEXKIy ABYMS TOYKAMH, OT TOYKH [0
IIPSAIMOM, OT TOYKH JI0 INIOCKOCTH, MEKy CKPEIIUBAOIIUMUCS IIPSIMBIMU.

Pemate 3amaum Ha HaxOXIEHHE TEOMETPUYECKHUX BEJIMYMH MO oOpa3naM MM
aNropuT™MaM, NPHUMEHSS W3BECTHBIC AHAIMTUYECKHE METOJbl NPH PEUICHUH CTaHAAPTHBIX
MaTEMaTUYECKUX 3a/ad HA BBIYHUCICHHE YTJIOB MEXAY CKPEIIMBAIOLIUMUCS MPSAMBIMH, MEXIY
IIPSIMOM ¥ TUIOCKOCTBIO, MEXAY IUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Bbruucnate 00bEMBI U TUIOIIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma, MUPaMUIa) C
npUMeHeHHeM (GOpMyJI; BBIYMCIATH COOTHOIICHHS MEXIY IUIOIAAIMU TOBEPXHOCTEH,
00BbEMaMU 1TOT00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHUMMETPHUSI B IIPOCTPAHCTBE; LIEHTP, OCb M IUIOCKOCTb
CUMMETPUH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (DUTYPBI.



N3Bnekatp, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaX U PUCYHKAX.

[MpumensTe reoMerpuueckue (aKTBl JJIs  PEHICHHWS] CTEPEOMETPHUYSCKUX — 3ajad,
MPEIONIArafoIIuX HECKOJIBKO IIarOB PEIIeHUs, €CIM YCJIOBUS NMPUMEHEHHUsS 3aJaHbl B SIBHOM
dbopwme.

[TpuMeHsTh TpOCTEHIINE MPOTPAMMHBIC CPEICTBA W AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI TIPY PEIICHUU CTEPEOMETPHUCSCKUX 3aj1au.

IIpuBoguTs mpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJAE U KU3HH,
pacmo3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B UICKYCCTBE.

[IpuMeHATh NOJIydeHHBIE 3HAHMS HAa IPAKTUKE: AHAJIU3UPOBATh PEANBHBIE CUTyallUd MU
MNPUMCHATH HU3YYCHHBIC IIOHATUA B mpounecce IIOHUCKa peumicHus MaTeMaTU4YCCKN
cOpMyITHPOBaHHOW TMPOOJIIEMBI, MOJEIHPOBATH pealbHBIE CUTYallMM Ha S3BIKE TEOMETPHH,
HCCIICIOBATh TIOCTPOSHHBIC MOJEIH C WCIOJIB30BAHUEM T'€OMETPHUYSCKUX TIOHATHH W TEOpeM,
ammapara ajreOpbl; peliaTh MPAKTHUECKUE 3a/1a49H, CBA3aHHBIC C HAXOXKICHUEM I€OMETPUUECKUX
BEJIMYMH.

11 KJIACC

OnepupoBarb MOHATUSIMU: LWIMHIpUYECKast IIOBEPXHOCTb, oOpazyrormiue
LHWIMHIPUYECKON MOBEPXHOCTH; IIMJIMHAP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolue KOHUUECKOH
MIOBEPXHOCTH, KOHYC; cepryecKas OBEPXHOCTb.

Pacrio3naBath Tena BpaiieHus (IUIUHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI OTYUYEHUS TEJ BpallleHUSI.

KnaccudunmpoBaTh B3aUMHOE pacroioKeHUe cephl U MIOCKOCTH.

OnepupoBaTh NOHATHSMU: IIAPOBOM CErMEHT, OCHOBAHME CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHUE IAPOBOTO CJIOS, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Beruncnsate 00bEMBI U TUIOIMIAIN TTOBEPXHOCTECH TEJ BPALICHHS, TEOMETPHUECKHUX TEIl C
npuMeHeHneM (GpopMmyII.

OnepupoBaTh MOHATHSIMH: MHOTOTPAHHHK, BIHCAHHBIA B ChEpy M OIMHUCAHHBIA OKOJIO
cdepsl; cdepa, BucaHHasi B MHOTOTPaHHUK WJIM TEJIO0 BpallleHHsl.

BbruncnsaTh COOTHOIIEHHS MEXAY IUIOMIAISIMU MOBEPXHOCTEH M 00bEMaMu MOJOOHBIX
Tel.

N3o00paxaTth u3yuyaembie (UTYpPBI OT PYKH M C MPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BeIMonHATE (BBIHOCHBIC) TIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUEHUS TEJl BPAIICHUS.

N3Bnekars, HHTEPIIPETUPOBATH U MPEOOPa30BBIBATh HHPOPMAILIUIO O MTPOCTPAHCTBEHHBIX
TreOMEeTpUYECKUX UTypax, MPEACTABICHHYIO Ha YePTEKaxX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE 1EMCTBUS CIOXKEHUSI BEKTOPOB, BBIUUTAHUSI BEKTOPOB U YMHOXKEHUSI BEKTOPA
Ha YUCIO0, OOBSICHATH, KAKUMU CBOMCTBAMU OHH 00JIATAr0T.

[IpuMeHsATh NpaBUIIO NapauIeNICUIIE/A.

OnepupoBaTh NOHATHSMU: JIEKAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YroJl MEXIY BEKTOpPAMH, CKaJSIPHOE
MIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHbBIE BEKTOPHI.



HaxonuTh cyMMy BEKTOPOB U MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXIY BEKTOpaMH,
CKaJIIPHOE TPOU3BEICHHE, PACKIIAIBIBATH BEKTOP TI0 IBYM HEKOJTMHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapPTOBON CHCTEME KOOPAHMHAT.

[lpumensaTp TeoMeTpuueckre (aKkThl A PEHIeHHS CTEPEOMETPUUYECKHX — 3ajad,
MIPEIOIArafoIIuX HECKOJIBKO IIarOB pEIIeHUs, €CIM YCJIOBUS NMPUMEHEHHUS 3aJaHbl B SIBHOM
dbopme.

Pemate mpocTelimme reoMeTpuieckue 3a1a4u Ha TPUMEHEHNE BEKTOPHO-KOOPINHATHOTO
METO/A.

Pemate 3agaum Ha JJO0Ka3aTeNbCTBO MAaTEMAaTHYECKMX OTHOLICHMH U HaXOXXACHUE
TE€OMETPHUYECKUX BEIIMYMH M0 00pa3liaM WM aJTOpUTMaM, MPUMEHsSsST U3BECTHBIE METOJBI TPH
peLIeHNH CTaHJAPTHBIX MATEMaTHYECKUX 3a]1a4.

[TpumeHATh TpOCTEHIINEe NPOTpPaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI TIPY PEIICHUHU CTEPEOMETPHUECKUX 3ajad.

[lpuBoaUTE mTpHMEpHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEW B TMPHPOAE U IKHU3HH,
pacro3HaBaTh NPOSIBICHNUE 3aKOHOB T€OMETPHH B HICKYCCTBE.

[IpuMeHATHh TONyYEeHHBIC 3HAHUS HA IMPAKTHKE: aHAJM3UPOBATH pPEAIbHBIE CUTYallUH U
OPUMEHATh  M3YYEHHBIE TOHATHUS B  TpoOlLlECCe IOMCKA  pEIICHUS  MaTeMaTHYeCKH
cOpMyITHpPOBaHHOW TPOOJIEMBI, MOJEIHPOBATH peallbHbIE CUTYallMH Ha S3bIKE TEOMETpPHH,
UCCIIEIOBAaTh TOCTPOCHHBIE MOJIENIM C HWCIOJIb30BAaHHEM T'€OMETPUYECKHUX TIOHSATHH U TEOpeM,
ammapaTa anreOpsl; penaTh MPaKTHIeCKUe 3aJa4ul, CBSI3aHHbBIE C HAXOXKAEHNEM T'€OMETPHUECKIX
BEJIMYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos
Ne HaunMenoBaHue pa3iesioB u JIeKTPOHHBIE (HH(POBHIE)
KonTpoabHbl IIpakTnyeckune
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTesibHbIE pecypchbl
e padoThI padoThI
| B 10 https://resh.edu.ru/subject/lesson/4756/start/
BEJICHUE B CTEPEOMETPHUIO 203542/
[IpsiMbIE U TIIOCKOCTH B
5 HPOCTPAHCTBE. 12 1 https://resh.edu.ru/subject/lesson/6065/start/
[TapannenbHOCTh MPAMBIX U 125651/
IJIOCKOCTEN
II
3 epHeHHHKin APHOCTE HIPAMBIX 12 https://resh.edu.ru/subject/lesson/4724/start/20411/
Y TJTIOCKOCTEH
4 Vsl MeXay NpsSMBIMU U 10 ) https://videouroki.net/video/9-ughol-miezhdu-
IUIOCKOCTAMHU priamymi.html
5 M 1 1 https://resh.edu.ru/subject/lesson/6018/start/
HOTI'OTPaHHUKHU 221550/
6 O6uE 9 1 https://resh.edu.ru/subject/lesson/4904/start/
'bEMBI MHOTOI'PDAHHUKOB 280336/
IT : , .
7 OBTOPEHHE: CEREHiA 4 1 https://resh.edu.ru/subject/lesson/4912/start/23573/
PaCCTOSHUSA U YIJIbI
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOIT'PAMME




11 KIIACC

KoanuyecTBO 4acoB

Ne HaunMenoBanue pa3iesioB u JIeKTPOHHBIE (HH(POBHIE)
KonTpoabHbl IMpakTnyeckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
e padoThI padoThI
Tena BpaieHus 12 https://resh.edu.ru/subject/lesson/6300/start/22490/
O6LEMLL Te 5 1 https://resh.edu.ru/subject/lesson/4904/start/
2 280336/
Bekrops!l 1 KOOpAUHATEL B 10 ) https://resh.edu.ru/subject/lesson/5723/start/
[IPOCTPaHCTBE 149167/
https://interneturok.ru/lesson/geometry/10-klass/
[ToBTOpenue, o6odIICHNE, . ) aksiomy-stereometrii-i-ih-sledstviya/reshenie-
cucTeMaTu3aIus 3HaHuM zadach-na-primenenie-aksiom-i-ih-sledstviy-
raznye-zadachi
OBUIEE KOJIMYECTBO YACOB 34 3 0

I10 ITIPOT'PAMME










