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IHOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «I'eomeTpus» 0a30BOro ypoBHS Il O0yYArOIIHXCS
10 —11 xmaccoB pazpaborana Ha ocHOBe DenepaabHOr0 rocyJapCTBEHHOTO 00pa3oBaTEILHOTO
CTaHJapTa CpelHero odmero oOpa3oBaHHs, ¢ Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
MPEeIbABISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAIUIMI POCCHICKOTO 0Opa3oBaHUS.
Peanuzamuss  mporpaMMmbl  o0ecrieuMBaeT — OBJAJICHHE  KIIOYEBBIMH  KOMIIETEHIUSMH,
COCTaBJISIOUIMMH OCHOBY JJISi CaMOPAa3BUTHS M HEMPEPHIBHOTO OOPa30BaHMS, IIETOCTHOCTD
O6H.[CKyJIBTypHOFO, JIMYHOCTHOT'O M MTO3HABATCIBbHOI'O PA3BUTHUA JIMYHOCTU 06yqa101u1/1xcsl.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

BaxxnocTe ydeOHOTO Kypca Te€OMETpUHM Ha YpPOBHE CpPEIHEro OO0IIero oOpa3oBaHUS
00yCIIOBJIEHa NPAaKTHUYECKOH 3HAYMMOCTBHIO METANpEeAMETHBIX U TMPEAMETHBIX pe3yJbTaToB
oOydeHHus TEOMETPUU B HAMpaBIECHUH JUYHOCTHOTO Pa3BUTHUS oOydaromuxcs, HOpMHUPOBAHHUS
(GyHKIIMOHATBHOW MaTeMaTHUeCKONM TPAaMOTHOCTH, W3Y4YEHHs JPYTUX Y4E€OHBIX JAMCLUILIMH.
PazButne y oOydaromuxcsi MpaBUIBHBIX MPEICTABICHUH O CYIIHOCTH U MPOUCXOXKIACHUHU
reOMETPHUYECKUX a0CTPaKIMif, COOTHOIIEHUH PEaJbHOTO U UICAIBHOT0, XapaKTepe OTpakeHUs
MaTe€MaTHYECKON HAayKOH SIBICHUH W IIPOLECCOB PEAIBHOIO MHUPA, MECTE TEOMETPUU B CUCTEME
HayK W pOJIM MaTeMaTU4eCKOro MOJICIMPOBaHUS B HAyYHOM TIIO3HAHMM M B IPAKTHUKE
crocoOcTByeT (OPMHUPOBAHMIO HAYYHOTO MHUPOBO33PEHUS Yy4YallUXCsS, a TaKKe KadecTB
MBIIUICHHS, HEOOXOIUMBIX JJISl /1allTallil B COBPEMEHHOM OOIIECTBE.

I'eomeTpus sBisiercs OAHUM M3 0a30BBIX MPEIMETOB HA YpPOBHE CpPEIHEro O0OIIero
o0Opa3oBaHMsl, TaK KaK OOECIEeYMBAaET BO3MOXHOCTh M3YUYEHHUS KaK JIUCIUIUIMH €CTeCTBEHHO-
Hay4HOU HaIIPaBJICHHOCTH, TaK U TYMaHUTapPHOU.

Jlornueckoe MplIeHHE, (HOpMUPYEMOe MPU H3YYCHHUH OOYHAIOUIMMHUCS TMOHATUHHBIX
OCHOB TE€OMETPUM U IOCTPOCHHUU LIETIOYKH JIOTUYECKUX YTBEPKICHUM B XOJAE pelIeHUs
r€OMETPUYECKUX 3aJa4, YMEHHE BBIJIBUTaTh W OMNPOBEPraTh TI'MIIOTE3bl HEMOCPEICTBEHHO
UCIIONIB3YIOTCSL MPHU PEIICHHWH 33/a4 €CTeCTBEHHO-HAyYHOro IHWKJIA, B YaCTHOCTH M3 Kypca
¢buzuku.

YMeHne OpUEeHTHPOBATHCS B TMPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pPOJb 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.
OnepupoBaHu€e MPOCTPAHCTBEHHBIMHU 00pa3amMu 00beIUHSAET pa3Hble BUJIbI Y4EOHOM U TPy 10BOM
JESTeNbHOCTH, SBISIETCS OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KadeCTB, MOITOMY aKTyalbHa
3ajaya (popMHUpPOBaHUS Yy OOYyYarOMIMUXCS MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK Pa3HOBUIAHOCTH
00pa3HOro0 MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B IIOATOTOBKE K MPAKTUYECKOM
JEeSITeIbHOCTU 110 MHOTHM HAIPaBJICHUSM.

Llenb ocBoeHMs porpamMmsbl yueOHOro Kypca «l'eomeTpus» Ha 6a30BOM YpOBHE O0yUYEHHS
— o0meobpazoBaTelbHOE W OOIMIEKYJIBTYPHOE Pa3BUTHE OOYYAIOIIMXCS uepe3 oOecrieueHue
BO3MOXXHOCTH MPUOOPETEHUS] U UCIOJIb30BAaHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHMH U
NecTBUM, crienu(UIHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOAOKEHNS 00pa30BaHus 1o
CHELMATILHOCTSAM, HE CBSI3aHHBIM C ITPUKJIAIHBIM UCIIOJIb30BAHUEM I'€OMETPUH.

[IporpaMmma mo reomeTpur Ha 0a30BOM YypOBHE MpeaHA3HA4YeHA IJIsi OOYyYaroIIHUXCs
CpeIHell WIKOJIbI, HE HCHBITHIBABIINX 3HAYUTENIbHBIX 3aTPYyJAHEHUH HAa YPOBHE OCHOBHOTO



obmero obpazoBanusa. Takum oOpas3oMm, oOydaromuecs Ha 0a30BOM YPOBHE JIOJKHBI OCBOUTh
O6HII/I€ MAaTE€MaTUYCCKUEC YMCHUs, CBA3AHHBIC CO CHGHI/I(l)I/IKOfI reoMETpru U H€O6XOI[I/IMI)IC JIIA
JKU3HU B COBPCMCHHOM O6III€CTBC. KpOMe 9TOr0, OHU UMCIOT BO3BMOKHOCTb U3YUUTh I'COMCTPUTIO
6osee ri1yO0KO, €ciH B JalibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPUUECKUX 3HAHUSAX B
npodeccuoHanbHOM e TEIbHOCTH.

JlocTukeHne el OCBOEHUS MPOrpaMMbl 00ECTIEUNBACTCS PEIICHHEM COOTBETCTBYIOIIUX
3aga4. [IpuoputeTHBIMU 3ajauaMu OCcBOeHHs Kypca «I'eomerpun» Ha 6a30BoM ypoBHE B 10—11
KJIaccax SIBJISFOTCS:

* (opMUpOBaHHME TMPEJCTABICHHUS O TEOMETPUU KaK YacTH MHPOBOW KyJIbTYpPhl U

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOILUM MUPOM;

b (1)OpMI/Ip0BaHI/IC NpeaAcCTaBJICHUA O MHOTIOIpaHHHMKAaX W TCJIaxX BpalmCHUA KakK O
BKHEHIIINX MAaTeMaTHYECKUX MOJIENSIX, MO3BOJISIONINX ONUCHIBATh U U3y4YaTh pa3HbIE
SIBIIGHUSI OKPY KAIOIIETO0 MUPA;

* (opMupoBaHHME YMEHHUS pPACIO3HABaTh Ha YEpPTEkKax, MOJEISIX M B PEATbHOM MHUpE
MHOTOTPaHHHUKY U TeJla BpaleHHUS;

b OBJIAJICHUC MCTOdaMU  PCUICHUA 3aa4 Ha TOCTPOCHUA Ha I/1306pa)KCHI/IHX
MPOCTPAHCTBEHHBIX (QUTYD;

b (1)OpMI/Ip0BaHI/Ie YMCHUA ONCPUPOBATE OCHOBHBIMH MOHATHUAMH O MHOI'OI'paHHUKAX H
TCJIaX BpallCHUA U UX OCHOBHBIMHA CBOﬁCTBaMH;

® OBJIaJICHHE AJTOPUTMAMHU PEUICHHs] OCHOBHBIX THIOB 3a/ady; (OpMHUpPOBAHUE YMEHUS
IMPOBOANTH HECJIOKHBIC JOKa3aTCJIbHbIC pacCyxXacHus B Xoae PEIICHUA
CTepEOMETPUYECKHX 3a]a4 U 33724 C MPAKTHUECKUM COJIePIKaHUEM;

® pa3BUTHE UHTEJUJICKTyallbHBIX M  TBOPYECKUX CIOCOOHOCTEH  oOydarommxcs,
O3HaBaTEIbHOU AKTHUBHOCTH, HCCIICAOBATCIBbCKUX YMeHI/II\/'I, KPUTUYHOCTH MBIIJICHUSA

* (opmupoBaHue (QYHKIIMOHATHHONH TPAMOTHOCTH, PEIIEBAHTHOW TEOMETPUU: YMEHHE
pacrio3HaBaThb MMPOABJICHUA TCOMETPUICCKUX HOHSITI/Iﬁ, 00BEKTOB U 3aK0HOMepHOCTCI\/JI B
peanbHBIX JKU3HEHHBIX CUTYAIMsIX W TpPU U3YyYEHHHM JPYTUX YYEOHBIX IPEIMETOB,
MPOSIBJICHUS] 3aBHCHUMOCTEHl M 3aKOHOMEpPHOCTEW, (OpMyIHpoBaTh UX Ha S3bIKE
reoMeTprun n co3aaBaThb TCOMETPHUICCKUC MoAaciu, IPHUMCHATH OCBOCHHEIN
reOMETPUYECKUN ammapaT s pelieHUs TMPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OIICHUBATh MOJYYCHHBIE PE3yJIbTATHI.

OTnuunTensHOH 0COOEHHOCTBIO MPOTPAaMMBI SIBJISETCS BKIIOUYEHHE B KypC CTEPEOMETPHU
B Hayaje €ro Hu3yuyeHus 3aJay, pellaeMblX Ha YPOBHE HHTYUTUBHOIO TIO3HAHUS, U
orpeneIEHHBIM 00pa3oM OpraHW30BaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYCCKOr0o " MPOCTPAHCTBCHHOTO MBINUICHUA, CTUMYJIUPYCT IMPOTCKAHUC HWHTYHUTHBHBIX
MIPOLIECCOB, MOTUBUPYET K JajbHEeHIIeMy U3yUEHHUIO TIPEeIMETA.

HpennhoeHI/Ie OT}IaéTCH HariIi1IHO-KOHCTPYKTUBHOMY MCETOAY 06yquI/m, TO €CThb
TEOPETUYECKHE 3HAHUS WMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-MPAKTHUECKON
nesTenbHOCTH. PasBUTHE MPOCTPAHCTBEHHBIX TMPEJCTaBICHUNA y ydalluxcs B Kypce
CTEPEOMETPUH NMPOBOJUTCSA 3a CUET PELICHMS 33/1a4 Ha CO3JaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3ajjay Ha OIEPUPOBAaHUE IPOCTPAHCTBEHHBIMU oOpazamu. Co3manue oOpas3a MPOBOIUTCS C
OTIOPOM Ha HATJISIIHOCTD, a ONIEpPUPOBAHUE 00Pa30M — B YCIOBHSIX OTBJICUYEHHUS OT HAIJIAIHOCTH,
MBICJIEHHOT'O U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHuU.

OcHOBHBIE cozaepkaTenbHble JuHUKM Kypca «['eomerpum» B 10-11 Kkiaccax:
«MHororpanHukny, «lIpsMble U MIOCKOCTH B MPOCTpaHCTBE», «Tena BpamieHus», «BekTopsl u
KOOPJMHATHI B IPOCTpaHCTBEeY». DopMUpOBaHHE JOTHUYECKUX YMEHHI paclpeenseTcss He TOJIbKO



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

Conepxanne o00pa3oBaHHs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJbTaTaM OCBOCHHS
paboueii mporpamMMBbl, pactpeeIEHHBIM 0 ToAaM 00yYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
4TOOBI OBJIAICHUC TCOMETPUICCKUMU IIOHATUAMHA )51 HaBBbIKaMU OCYIICCTBIIAIOCH
MOCJICIOBATEIBHO W IOCTYMATENIBHO, C COOJIFOJICHHMEM IPHHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKITIOYAJIMCH B OOIIYIO0 CUCTEMY F€OMETPUYECKUX MPEICTABICHUH 00yYatonixcs,
pacumpsis ¥ yrayouss e€, o0pasys IpOUHble MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

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



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHS cTepeoMeTpur. Touka, mpsmasi, IOCKOCTh, TpocTpaHCcTBO. [loHATHE
00 aKCMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPUM: aKCHOMBI CTEPEOMETPUHU U CIIECICTBUS U3 HUX.

B3auMHoe pacrnosioxkeHue MpsIMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TapalIeibHbIe U
CKpeuuBaromuecst npsmMble. [lapaniaenbHOCTh MHPSMBIX K IUIOCKOCTEM B IMPOCTPAHCTBE:
napajuleJibHble TpPSMbIE B IPOCTPAHCTBE; MApaJUIENBHOCTh TPEX MNPSAMBIX; MapalljeIbHOCTb
IpSIMOH M IUIOCKOCTH. YTIJIBI C COHAIpaBJIEHHBIMU CTOPOHAMM; YIOJ MEXIy IpSMBIMH B
npoctpaHcTBe.  [lapanmnenbHOCTh  TUIOCKOCTEW:  MapajulesibHble  IJIOCKOCTH;  CBOMCTBA
napajuleNbHBIX IuIockocTel. [Ipocreiime mpocTpaHCTBEHHbIE PUTYphI Ha MJIOCKOCTHU: TETPa’dp,
KyO, napaieNenune/a; mocTpOeHHe CEUYCHHIA.

[lepneHUKYyISIPHOCTh HPSAMOM M IUIOCKOCTH:  MEPHEHIUKYJSpPHbIE MpsIMbIE B
MPOCTPAHCTBE, TMpsIMbIE TMapajuieNibHbIE M MEPHEeHIUKYISPHbIE K IJIOCKOCTH, MPU3HAK
NEePHNEHANKYISIPHOCTA OPSIMOM M IUIOCKOCTH, TEOpeMa O MpAMON NEPHEeHAUKYJISIPHON
IUIOCKOCTH. YTJBl B NMPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO; ABYTPAHHBIN yrod,
JUHENHBINA yron AByrpaHHoro yria. [lepneHaukyssp M HakJIOHHbIE: PACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PAacCTOSIHUE OT MPSMOM 10 TMJIOCKOCTH, MPOEKIHs (QUIypbl Ha IUIOCKOCTbD.
[lepnieHIUKYISIPHOCTD TUIOCKOCTEN: MPU3HAK NMEPHEHIANKYISIPHOCTH ABYX IIockocTel. Teopema
0 TPEX MEepIEeHAUKYIpax.

MHororpaHHUKH

[lonsiTME MHOTOTrpaHHUKA, OCHOBHBIE DJJIEMEHTHl MHOTOIPAHHHMKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOTrOrpanHuka. [Ipusma: n-yronapHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; TIpsiMasi U HAKJIOHHAs! PU3MbL, OOKOBAs U MOJHAS IOBEPXHOCTh PU3MBI.
[Tapannenenunen, NpsAsMOyroJibHbIM Napajuie/ienune] U ero coiictBa. [lupamupaa: n-yronapHas
nipamMua, TPaHU W OCHOBAaHHWE NHUPaMHIbl; OOKOBas W TIOJHAS TOBEPXHOCTh ITHPAMU/IBI;
nmpaBUibHAs W Yyceu€HHAs TMUpamMuia. OJIEMEHThl TpU3Mbl W nupaMujsl. [IpaBuibHBIE
MHOTOTPAHHUKHU: TOHATHE NPABUJIBHOTO MHOTOIPAHHMKA; MPAaBWIbHAs NpHU3Ma U MpPaBHIbHAS
NMUpaMKJIa; MpaBUiIbHAsl TPEyroibHasl MUpaMKIa U IPaBUIbHBIN TeTpadap; kyO. [IpencraBienue
O TMpPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTaj’Ap, AOJAEKadlp M ukocadp. CedyeHHs NpU3MBI U
MUpaMU/IBbL.

CuMMeTpHsi B NPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOMW, IJIOCKOCTH.
DneMeHThl CUMMETPUH B IMpaMUAAX, apajliesenuIeax, IpaBUIbHbIX MHOTOTpAaHHHUKAX.

Brruucnenne 35eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 6oxoBoit
MOBEPXHOCTU M TOJHON MOBEPXHOCTH MPSAMOM MPU3MBI, IUIOLIA/b OCHOBAaHUM, TeOpema o
OOKOBOIl MOBEPXHOCTU MPsAMOIl mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
MPaBWIBHOI MUpamMHUAbI, TeopeMa O Iulouaau yceu€HHou mnupamupisl. [lonstue o6 oOnEMme.
O0BEM TUPaMUIBI, TPU3MBL.

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

11 KJIACC

Tena ppamenust



[{uinHapuyeckass MOBEPXHOCTb, 00pa3yollue IMIMHAPHUYECKOW TOBEPXHOCTH, OCh
[WIMHAPUYECKON TIOBEpXHOCTH. L{MmrHIp: ocHOBaHUS W OOKOBasi MOBEPXHOCTh, OOpasyromas u
0Cb; IJIOMIa/1b OOKOBOW U MOJIHON MOBEPXHOCTH.

KoHnueckass moBepxHOCTh, 0Opa3ylolue KOHMYECKOM IMOBEPXHOCTH, OCh U BEpIIMHA
KOHUYeCcKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BeplIMHA, OOpasyromias M OCh; IJIOLIAAb
OOKOBO M TOJIHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC: 0Opa3ylollre MW BbICOTA; OCHOBaHHS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: ueHTp, pamuyc, IuUameTp; IUIOMIAAb MOBEPXHOCTH cdepsl. B3ammuoe
pacriosioskeHue cepbl U INIOCKOCTH; KacaTesbHas IIIOCKOCTh K cepe; miomas chepsl.

N300paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka nuIMHIpa U KOHyca.

KomOunammu Ten BpalieHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMMCAHHBIA OKOJIO
cdepsl; chepa, BIMCAaHHAS] B MHOTOIPAHHUK, WM TEJIO BPAILEHHS.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBoOHCTBA 00BEMOB Ten. Teopema 00 00BEME
IPSAMOYTOJIBHOTO Mapajuienenumneaa U ciaeactsus u3 He€. OO0bEM 1umuHIpa, KoHyca. O0BEM
11apa 1 Iiomaab chepsl.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAy IUIOMIAISIMH TOBEPXHOCTEH,
00bEMaMU MOT00HBIX TEJ.

Ceuenust uuiaMHApa (MapajulelbHO W NEPHIEHAUKYJISPHO OCH), CEYEHHs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY ), CEUECHUS 11apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTu U B mpocTtpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha 4ucio. Pa3noxeHwe BeKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopaM. llpaBuio
napajuienenunena. Penenne 3anad, CBI3aHHBIX ¢ IPUMEHEHUEM NIPABUII ACUCTBUN C BEKTOPAMH.
IIpsimoyronbHas cucreMa KoopaMHAT B mpocTpaHcTBe. Koopaunatel Bekropa. I[lpocreiimme
3aJaud B KOOpAMHATax. Yroia Mexay BekTopamu. CKalspHOE NPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay HpsIMBIMU M IUIOCKOCTSIMH. KOOpAHWHATHO-BEKTOPHBIM METOJ IpH
pEeLICHUN T€OMETPUYECKUX 3a1ad.



IIVTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHBI

JlngHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTo mpeamera «MaTtemaTuka»
XapaKTepU3yIOTCs:

I'paxxnanckoe BocnuTanue:

cOPMUPOBAHHOCTBIO TPaXTAHCKOW TMMO3UIMU OOydYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHUHCKOTO OOIECTBa, MPEICTaBICHUEM O MAaTeMaTHYECKHUX OCHOBaX
(YHKITMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, TMPOIEIyp TpakIaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI M TMp.), YMEHHUEM B3aUMOJCHCTBOBATh C COIMAIbHBIMM HMHCTUTYTAaMU B
COOTBETCTBHH C X (DYHKIIMSIMHU U HA3HAUYCHUEM.

IlaTpuoTHYeckoe BOCIMTAHME:

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

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHEM [JyXOBHBIX IIEHHOCTEH POCCHICKOTO Haponaa; CPOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, dTUUECKOTO MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JTOCTIKCHUM HAYKU W JIEATEIbHOCTHIO YUEHOT0; OCO3HAHWEM JIMYHOTO BKJIaJla B MOCTPOCHHUE
YCTOWYHBOTO Oy TyIIEro.

JcTeTHYeCcKoe BOCIIUTAHUe:

ACTETUYECKMM  OTHOLIEHWEM K  MHUpPY, BKIOYasg JCTETHKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, paCCyk ACHUN; BOCIPUUMYUBOCTBIO K
MaTeMaTUYeCKUM acrleKTaM pa3IuYHbIX BUIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTHIO yMEHHUS TPUMEHSTh MaTEeMaTUYeCKHe 3HAHHWS B HWHTEpecax
310poBOro M 0e30MmacHOro obpasza KXWU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBINA PEXKUM 3aHATHH U OTIbIXa, peryisipHas (uznyeckas
aKTUBHOCTD); (DU3MUYECKOTO COBEPIICHCTBOBAHUS, MPHU 3AHATHUSIX CIOPTUBHO-03I0POBUTEIHHOM
NEeSATENbHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYIOTIOOMS; WHTEPECOM K Pa3IUuIHBIM
chepam npodeCCHOHATBHON EATEIHHOCTH, CBSI3aHHBIM C MAaTEMATUKOW M €€ MPWIOKCHUSIMH,
YMEHHEM COBEPINATh OCO3HAHHBIM BBHIOOp Oyayiiel mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIC
JKU3HCHHBIC IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaT€MAaTHUYECKOMY OOpa3oBaHUI0 U
caMo00pa30BaHUIO0 HA TMPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTBHIO K AaKTHBHOMY Y4YacTHIO B
pELIeHNHU IPAKTUYECKUX 3a/1a4 MaTeMaTUYeCKOM HalpaBIeHHOCTH.

JKO0JIOTHYECKOE BOCITUTAHME:

c(hOPMHUPOBAHHOCTHIO JKOJOTUYECKOW KYJIbTYypbl, MOHMMAHHEM BIUSHHUS COIUAIBHO-
SKOHOMHUYECKUX TMPOLIECCOB HA COCTOSHME MPUPOJHONM U COLMAIBHOW Cpe/bl, OCO3ZHAHHEM
rII00aTBbHOTO  XapakTepa  JKOJOTHYECKUX  TpoOJieM; OpHEHTallueld Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUU JJIs1 PEHICHHS 3a/1ad B OOJACTH OKPYKAIOIICH Cpenbl, TUTAaHUPOBAHMS
MTOCTYTIKOB M OLICHKU WX BO3MOXKHBIX TIOCIIEACTBUMN ISl OKPYKAIOIIEH CPEIbl.

ILleHHOCTH HAYYHOIO MO3HAHMS:_



Cc(OPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAYKH U OOLIECTBEHHOM MPAKTUKH, TOHMMAaHUEM MaTeMaTUYECKON HayKu Kak chepsl
YEJIOBEUECKON JIEATEIIbHOCTH, ITAOB €€ Pa3sBUTUSA U 3HAYMMOCTH JUIS Pa3BUTHUS LIMBWIN3ALUY;
OBJIAZICHUEM SA3BIKOM MATEMAaTHKHM M MaTE€MaTHYECKOM KyJIbTypOM Kak CPEICTBOM IO3HAHUSA
MHpa; TOTOBHOCTBK) OCYLIECTBJISATh HPOEKTHYIHO W  HCCIEN0BATEIBCKYIO JIEATEIbHOCTh
WHJUBUIyaJIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MeramnpeameTHbie pe3yIbTaThl OCBOSHHS MMPOrpaMMBbl y4eOHOTO npenMeTa «MaremaTuka
XapaKTepU3yIOTCSl  OBJAJECHUEM  YHUBEPCAJIBHBIMU  HO3HAGAMENbHBIMU  OCUCMBUAMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHbIMU — OClICMBUAMY,  YHUBEPCATbHLIMU — PecyIsimUEHbIMU
oelicmsusmu.

1) Vuueepcanvnvie noznasamenvmsle oeticmsus, obecneuusarom opmuposarue 6DA306blX
KOCHUMUBHBIX NPOYecco8 obyyarowuxcs (0ceoeHue mMemooo8 NO3HAHUSL OKPYHCAIOWe20 MUpa,
npuUMeHeHUe J102UYeCcKUX, UCCIe008ameNbCKUx onepayull, ymeHut pabomams ¢ uHgopmayuetl).

ba3oBble JlornyecKue NedCTBHA:
® BBIABJIITH U XapaKTEpHU30BaTh CYIIECTBEHHbIE NPU3HAKUM MAaTEMaTUYECKUX OOBEKTOB,
MOHSATHH, OTHOUICHUH MEXAy MOHATUSAMH; (HOPMYITUpPOBATh OIpEACIICHHUs MOHATHUI,
YCTaHABIIMBATh CYLIECTBEHHbIN NMPU3HAK KJIacCU(PUKAIMN, OCHOBAHUS JJIs1 00001IeHus
U CpPaBHEHUS, KPUTEPUU IPOBOIMMOTO aHAIN3a;

® BOCHpPUHUMATh, POPMYITUPOBATH U NMPEOOPA3OBBIBATH CY>KICHHS: YTBEPAUTEIbHBIE U
OTpHIaTeNbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

®  BBIABJIATH MaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTUBOPEUHs B (hakTax,
JAHHBIX, HAONIOJCHUAX U YTBEPXKACHUAX; MpeiaraTb KPUTEPUU JUIS BBISABICHUS
3aKOHOMEPHOCTEHN U IIPOTUBOPEUHIA;
® JenaTh BBIBOJABI C UCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AECTYKTUBHBIX M MHAYKTHBHBIX
YMO3aKIIOYeHUH, YMO3aKIIFOUEHUH 0 aHAJIOTUH;

® [IPOBOAUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIAECHUHN (IIpsIMble
M OT TPOTHUBHOIO), BBICTPAUBATh ApPryMEHTAIMIO, TMPUBOAUTH TPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYK/ICHUS U BBIBOJIBL;

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

Ba3zoBrble uccienoBarenbckue AeiCTBUSA:

® UCHOJB30BaTh  BOMPOCHI  KaK  HCCIEIOBATENbCKUA  MHCTPYMEHT  IO3HAHUS;
(dbopMyIHpOBaTh BOIMPOCHI, PUKCUPYIOLIUE IPOTUBOpEUHE, MPoOIeMy, yCTaHABIUBATh
HUCKOMOE U JlaHHOe, (OPMHUPOBATH THUIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHIO,
MHEHHE;

® QPOBOAWUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIM AKCIEPUMEHT, HCCIEI0BAHUE 110
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCcKOoro oObeKTa, SIBJIEHHs, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXy OObEKTaMH, SBJICHUSIMU, IPOLIECCAMU;

®  CaMOCTOSITETIbHO  (OpPMYNHpOBaTh O000OOLIEHHS W BBIBOJBI 10  pe3yJibTaTaM
MPOBEAEHHOI0 HAOIIOCHMSI, UCCIIEA0BaHNUs, OL[ECHUBATh JOCTOBEPHOCTh MOIYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;



MMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC MIPOUIECCCA, 4 TAKKC BBIABUTATH ITPCAIIOJIOKCHUA
0 €I'0 Pa3BUTHU B HOBBIX YCJIOBUAX.

Pa6ora ¢ undpopmanmeii:

BBIABIIATH Ae(DUIMTH MH(POPMAINH, TaHHBIX, HEOOXOAUMBIX JUII OTBETa Ha BOIPOC U
TSl pEICHUS 3a/1a4H;

BBIOMpaTh HMHQPOPMALMIO W3 HCTOYHUKOB PpA3JIWYHBIX THIIOB, AaHAIW3UPOBATH,
CHCTEeMAaTH3UPOBaTh M WHTEPIPETHPOBATh MHOOPMALMIO Pa3IMYHBIX BUAOB M (hopm
NIPEICTaBIICHHUS;

CTPYKTypUpOBaTh HMH(OpMaIMio, TMpeICTaBIsATh €€ B Pa3IUMYHBIX (opmax,
WILTIOCTPUPOBATH TpadUUecKy;

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

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

BOCIIPUHUMATh U (OPMYIHPOBATH CYXKIEHHS B COOTBETCTBUH C YCIOBUSMH U LESIMH
OOIIIEHHS;, SICHO, TOYHO, TPAaMOTHO BBIPaKaTh CBOIO TOYKY 3pPCHHUS B YCTHBIX U
IMUCBbMCHHBIX TCKCTAaX, AaBATbh MOSACHCHUS 110 XO4Yy PCHICHUA 3aJa4i, KOMMCHTHUPOBATH
MIOJIyYEHHBI pe3ysbTarT;

B X07Ie 00CYXICHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI, IPOOIEMBI,
pemaeMoﬁ 3aga4u, BBICKA3bIBATH nuacu, HANCJICHHBIC Ha IIOWCK PCIICHHA,
COIOCTABJIATh CBOM CYXJACHUS C CYXKICHUSMHU JIPYTHMX YYaCTHHKOB JHUaliora,
OOHapyKUBATh pa3IMyUe M CXOJICTBO MO3UIIMIA; B KOPpEKTHOU Gopme GopMymupoBaTh
pa3HOTIacHsl, CBOU BO3PAKEHUS;

MIPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4l, SKCIIEPUMEHTA, UCCIICIOBaHUS, MMPOCKTA;
CaMOCTOATCIIBHO BI)I6I/IpaTB (1)0pMaT BBICTYIIJICHUSA C y‘IéTOM 3aaa4 MpPE3CHTalluu U
0COOEHHOCTEW ayTUTOPHUH.

CoTpyaHuuecTBo:

MOHUMATh M WCIIOJb30BaTh NMPEHMYIIECTBA KOMAaHIHONH W WHIWBUAYAIbHOW pabOTHI
OpU pelleHuu Y4YeOHBIX 3ajJay; MPUHUMATh 1e1b COBMECTHOM JAeSITeIbHOCTH,
IUTAHUPOBATh OPTaHU3alMI0 COBMECTHOM paboThl, pacmpenensTb BHUABI PadoT,
JIOTOBAapUBAaThCs, OOCY)XKIaTh MPOLECC M pe3ynpTaT paldoThl; 0000IaTh MHEHUS
HECKOJIbKHUX JIIOJIeH;

y4acTBOBATh B TPYIIIOBBIX (hopmax paboTsl (00CykIeHusl, 0OMEH MHEHUH, «MO3TOBBIC
IITYpPMBl» W MHBIE); BBIMOJHATH CBOI YacThb pPaOOTHI W KOOPJMHHUPOBATH CBOU
JEeNCTBUSI C IPYTMMHU WIEHaMU KOMaH/Ibl; OLIEHWBATh Ka4eCTBO CBOETO BKJIa/1a B 001U
MPOIYKT 10 KPUTEPHUSM, CHOPMYyITMPOBAHHBIM YIaCTHHKAMH B3aUMO ICHCTBHSI.

3) Vnusepcanvnuie pecynamugnuie delicmsus, obecneyusaiom Gopmuposanue CMulCl08bIX

YCMAaHOBOK U HCUZHEHHbBIX HABBIKOEG TUHYHOCMU.
Camoopranuzanus:

COCTABJISATH IJIaH, AJITOPUTM PELICHUS 3a7a4H, BEIOUPATH CIIOCO0 peIIeHHs ¢ yYETOM
HMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBAThH U
KOPPEKTHPOBATh BAPUAHTHI PEIICHU ¢ yu€TOM HOBOM MH(pOpMALIUK.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHM TI03HABATEIBHOM pPEQIIEKCHUM KaK OCO3HAHUSI COBEPIIACMBIX
NEHCTBUIM W MBICTUTENBHBIX IPOILECCOB, UX pPE3yJbTaTOB; BIAJETh CIIOCOOAMU



CaMOIIPOBEPKH, CAaMOKOHTPOJS IpOLECCa M pe3yJibTaTa PELICHUS MaTeMaTH4ECKON
3a]a4H;

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

® OLEHMBATh COOTBETCTBHE pe3yJbTaTa LEId M YCIOBHUSIM, OOBSICHATh NPUYHHBI
JOCTW)KEHMSI WM HEJIOCTH)KEHUS DPEe3y/bTaTOB JIEATEIbHOCTH, HAaXOAWUTh OILUOKY,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KVIACC

OnepupoBaTh MOHATHUAMM: TOUYKA, IPSAMAas, IIIOCKOCTb.

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

OnepupoBaTh MOHATUSAMHU: MAPALIEIBHOCT W NEPHEHIUKYISIPHOCTh NPSAMBIX U
IJIOCKOCTEM.

KnaccugunmpoBats B3auMHOE pacnoOKeHNE MPSMBIX B TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TNOHATUSIMHU: [JBYTPaHHBIM yroJ, TpaHU JBYI'PAHHOIO Yria, peodpo
IBYTPAHHOTO YIUIA; JUHEMHBIN YIOJl ABYTPaHHOTO YIJIa; TpafgyCHas Mepa JBYTPaHHOIO yIJIa.

OnepupoBaTh MOHATHSMH: MHOTOTPAHHMK, BBITYKJIBI M HEBBINYKJIbIH MHOIOTPaHHUK,
2JIEMEHTBHl MHOTOI'PaHHUKA, IIPABUIIbHBIA MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MUPaMUAQA; MPHU3Ma, MPSIMOYTOJIbHBIN
napaiesienumnes, Kyo).

KnaccupunupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBaHMS Uil  KJAacCU(UKALUU
(BBITyKJIbIE M HEBBIMYKJIblIE MHOTOTPAaHHMKH; TPABUIbHBIE MHOTOIPAHHUKH; MpSIMblE H
HAKJIOHHBIE PU3MBI, apaJlIeICIUIIEC/Ib]).

OnepupoBaTh NOHATHAMM: CEKyLIasi INIOCKOCTb, CEYEHNE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIUIIBI TOCTPOEHUS CEUEHU, UCIIOJIb3Ys METO/T CIIEIOB.

Ctpouth ceuyeHHss MHOTOI'PAaHHMKOB METOJIOM CJIEIOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB NMPOCTHIX 0OBEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHH3Y.

Pemate 3amaum Ha HAXOXICHHE TEOMETPUYECKUX BEIWYMH MO oOpas3laM WM
aIropuT™MaM, IMPUMEHSSI W3BECTHBIE AHAINTUYECKUE METOABl IPHU PEIIEHUU CTAHJAPTHBIX
MAaT€MaTHYECKUX 3a/]a4 Ha BBIYMCIICHHE DPACCTOSHHUHA MEXKIy ABYMS TOYKAMH, OT TOYKH [0
IPSAMOM, OT TOYKH JI0 INIOCKOCTH, MEKY CKPEIIUBAIOLIUMUCS IIPSMBIMU.

Pemate 3amaum Ha HaxOXIEHHE TEOMETPUYECKHUX BEJIMYMH MO oOpa3naM WM
aNropuT™MaM, NPHUMEHSS W3BECTHBIC AHAIMTUYECKHE METOJbl NPH PEUICHUH CTaHAAPTHBIX
MaTEMaTUYECKUX 3a/1ad HA BBIYHUCICHHE YTJIOB MEXAY CKPEIIMBAIOIIUMUCS MPSAMBIMH, MEXITY
IIPSIMOM M TNIOCKOCTBIO, MEXAY IUIOCKOCTSIMM, IBYTPAHHbIX YIJIOB.

Bbruucnate 00bEMBI U TUIOIIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma, MUPaMUIa) C
npUMeHeHHeM (OpMyJI; BBIYMCIATH COOTHOIIEHHS MEXIY IUIOIAASIMU IOBEPXHOCTEH,
00BbEMaMU 1TOT00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSAMHU: CHUMMETPHUSI B IIPOCTPAHCTBE; ILIEHTP, OCb M IUIOCKOCTb
CUMMETPUH; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUHU (DUTYPBI.



N3Bnekatp, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MHPOPMAIHIO O MPOCTPAHCTBEHHBIX
reoOMeTpHUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

[MpumensTe reoMerpuueckue (AKTBl [ PEHICHHsS] CTePEOMETPHUYSCKUX — 3ajad,
MPEIOIarafoIIuX HECKOJIBKO IIarOB PEIIeHUs, €CIM YCJIOBUS NPUMEHEHHUsS 3aJaHbl B SIBHOM
dhopwme.

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

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

[IpuMeHATh NOJIydeHHBIE 3HAHMS HAa IPAKTUKE: AHAJIU3UPOBATH PEANBHBIE CUTyallUd U
MPUMCHATH HU3YYCHHBIC IIOHATHUA B mpomnecce IIOHUCKa pemicHusd MaTeMaTU4YCCKN
cOpMyITHPOBaHHOW TMPOOJIEMBI, MOJCIHPOBATH pealbHBIE CUTYallMM Ha S3BIKE TEOMETpPUH,
HCCIICIOBATh TIOCTPOSHHBIC MOJEIH C WCIOJB30BAHUEM T'€OMETPHUYCCKUX TIOHATHH W TEOpeM,
ammapara ajreOpbl; peliaTh MPAaKTHUECKUE 3a/1a49H, CBA3aHHBIC C HAXOXKICHUEM FeOMETPUUECKUX
BCJIMYMH.

11 KJIACC

OnepupoBarb MOHSATUSIMU: LWIMHIpUYECKast IIOBEPXHOCTb, oOpazyroriue
HWIMHIPUYECKON OBEPXHOCTH; IIWJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yrolue KOHUUECKOH
MIOBEPXHOCTH, KOHYC; cepryecKas MOBEPXHOCTb.

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

OOBACHATH CIIOCOOBI OTYUYEHUS TEJ BpallCHUSI.

KnaccudummpoBaTh B3aUMHOE pacrooKeHUe cephl U MIOCKOCTH.

OnepupoBaTh NOHATUSMU: IIAPOBOM CErMEHT, OCHOBAHME CETMEHTA, BBICOTA CETMEHTA;
AapOBOM CJIOM, OCHOBaHUE IAPOBOTO CJIOS, BBICOTA IAPOBOTO CIIOS; IAPOBOM CEKTOP.

Berancnsate 00bEMBI U TUIOIIAIN TTOBEPXHOCTESH TE BpPALICHHS, TEOMETPHUECKHUX TEIll C
npuMeHeHneM (GpopMmyII.

OnepupoBaTh MOHATHSIMH: MHOTOTPAHHHK, BIHCAHHBIA B Chepy W OIMHUCAHHBIA OKOJIO
cdepsl; cdepa, BUcaHHasi B MHOTOTPAaHHUK WJIM TEJIO0 BpallleHHsl.

BbruncnsTh COOTHOIIEHHS MEXAY IUIOMIAISIMU TMOBEPXHOCTEH M 00bEMaMu MOJOOHBIX
Tel.

N3o00paxaTth u3yuyaemble (UTYpPBI OT PYKH M C MPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BreImonHATE (BBIHOCHBIC) TIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUEHUS TEJl BPAIlCHUS.

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

OnepupoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE 1EMCTBUS CIOXKEHUSI BEKTOPOB, BBIUUTAHUSI BEKTOPOB U YMHOKEHUSI BEKTOPA
Ha YUCI0, OOBSICHATH, KAKUMU CBOMCTBAMU OHH 00JIATAr0T.

[IpuMeHsATh paBUIIO NapauIeIICUIIE .

OnepupoBaTh HOHATHSMU: 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 MEXKIY BEKTOpaMH,
CKaJIIPHOE TPOU3BEICHHE, PACKIIAIBIBATH BEKTOP TI0 IBYM HEKOJTMHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapPTOBOM CHCTEME KOOPAHMHAT.

[lpumensaTp TeoMeTpuueckre (akThl A pPEHIeHHS CTEPEOMETPUYECKHX — 3ajad,
MIPEIONIArafoIIuX HECKOJIBKO IIaroB pEIIeHUs, €CIM YCJIOBUS NMPUMEHEHHUS 3aJaHbl B SIBHOM
dbopme.

Pemate mpocTelimme reoMeTpuieckue 3a1aqu Ha TPUMEHEHNE BEKTOPHO-KOOPINHATHOTO
METO/A.

Pemate 3agaun Ha JJO0Ka3aTeNbCTBO MAaTEMAaTHYECKMX OTHOLICHMH U HaXOXXACHUE
TE€OMETPHUYECKUX BEIIMYMH 0 00pa3liaM WM ajlTOpUTMaM, MPUMEHsSS U3BECTHBIE METOJBI TPH
peLIeHNH CTaHJAPTHBIX MAaTEMaTHYECKUX 3a]1ad.

[TpumeHATs TpOCTEHIINEe NPOTpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIIHOHHBIE
CHCTEMBI TIPY PEIICHUHU CTEPEOMETPHUECKUX 3aj1ad.

[lpuBoauTE mTpHMEpHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TPHPOAE U IKHU3HH,
pacro3HaBaTh NPOSIBIICHNUE 3aKOHOB T€OMETPHH B HICKYCCTBE.

[IpuMeHATh TONMy4YEeHHBIC 3HAHUS HA IMPAaKTHKE: aHAJM3UPOBATh pPEAbHBIE CUTYallUd U
OPUMEHATh  M3YYECHHBIE TOHATHUS B  TpOLECCe IOMCKA  pEIIeHUS  MaTeMaTHYeCKH
cOpMyITHpPOBaHHOW TPOOJIEMBI, MOJEIHPOBATH pealbHBIE CUTYallMH Ha S3bIKE TE€OMETpPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJIENIM C HWCIIOJIb30BAaHHEM T€OMETPUYECKHUX TIOHSATHH U TEOpEeM,
armapaTa anreOpsl; peraTh MPaKTUIECKUe 3aJa4ul, CBSI3aHHbBIE C HAXOXKAEHNEM T'€OMETPHUECKIX
BEJIMYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

Kosan4yectBo yacos JICKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoiasbnsie | IIpakTnyeckue
n/n NPOrpamMMblI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10
) [Ipsimble ¥ TIOCKOCTH B IIPOCTPAHCTBE. 12 1
[TapamienbHOCTB NPSAMBIX U IUIOCKOCTEN
3 [lepnieHIUKyISPHOCTD NPSMBIX U 12
IJIOCKOCTEN
4 VYTIubl MeXAy MPSAMBIMU U TUIOCKOCTSIMH 10 1
5 MHOrorpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 1
7 IloBTOpEHME: CEueHMs], pACCTOSHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE

HaumeHoBaHue pa3iesioB u TeM uugpoBbIe
Ne i/m P KoHnTposbHbI IIpakTH4eckue (g )

NMPOrpamMMbl Bcero o0pa3oBaTebHbIE

e padoThbl padoThI
pecypcbl

Tena BpaieHus 12

OO0bEMEBI TEN 5 1

BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpenue, 0600IIEHNE, . 1

cUCTEMaTH3alus 3HAaHUM
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 0




IHOYPOYHOE IIJTIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4YeHH
s

DJICKTPOHHBIE
muppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

OCHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, II0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o6paxeHust Ha PUCYHKAX:
N300paKeHUs IIIOCKOCTEH, MapaeIbHbIX
IpsSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

IlonsTus: NnepeceKaromuecs mIoCKOCTH,
MEpEeCCKaromuecs npsaMasa 1 rmiIOCKOCTb

IlonsTus: NnepeceKaromuecs mIoCKOCTH,
IepeceKaromuecs npsasMas 1 IiIoCKOCTb

3HAKOMCTBO C MHOT'OI'paHHHKaMU,
I/I306pa)KeHI/Ie MHOI'OI'PAaHHHUKOB Ha
PUCYHKAX, Ha IPOCKINOHHBIX YCPTCIKAX

HauanpHbIe cBeieHMs 0 KyOe U mupamMuie,
uX pa3BEPTKU U Mojenu. CeueHuns
MHOTOI'PaHHHUKOB

Hauanwsubie cBeeHus o kyOe u mupamuse,
uX pa3BépPTKU U Mojaenu. CeueHns
MHOTOT'PaHHUKOB

TToustre 00 akCHOMATHUYECKOM
MOCTPOEHUHU CTEPEOMETPUH: aKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX




IToHsiTHE 00 aKCMOMATHYECKOM

8 HOCTPOEHUHU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIEJCTBUS U3 HUX
[TonsiTHE 00 aKCMOMATHYECKOM

9 MOCTPOEHUU CTEPEOMETPUH: aKCUOMBI
CTEPEOMETPUH U CIEJCTBUS U3 HUX
[TonsiTue 00 akcHOMaTHYECKOM

10 MOCTPOEHUU CTEPEOMETPUH: aKCUOMBI
CTEpEOMETPUH U CIEACTBHS U3 HUX
B3anMHOe pacnosiokeHue NpsIMbIX B

1 IIPOCTPAHCTBE: NIEpPECEKAIOIINECS,
napasuleJbHble U CKPEIMBAIOIINECs
npsiMbIe
[TapayinesnbHOCTD NPAMBIX U INIOCKOCTEN B

12 IIPOCTPAHCTBE: NapaJUIeIbHBIE IIPSIMbIE B
IIPOCTPAHCTBE; MapaJUIEIbHOCTD TPEX
IPSIMBIX
[TapaynenbHOCTb NPAMBIX U INIOCKOCTEN B

13 npoctpancTse: [lapannensHOCTh IPSIMON U
IUIOCKOCTH

14 VYTibl ¢ COHANpaBIeHHBIMU CTOPOHAMU

15 Yron Mexay npsiMbIMU B POCTPAHCTBE

16 Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE

17 [TapamienbHOCTD IIIOCKOCTEN:
napaJuleIbHbIE IIOCKOCTH

18 CBolicTBa napauiesIbHbIX IJIOCKOCTEH

19 [Ipocreiinire npocTpaHCTBEHHbIE (PUTYPBI

Ha TUIOCKOCTHU: TETPa’ap, KyO,




napaJuiCICIInuIICa

20 [TocTpoenue ceuenuit

21 [TocTpoenue ceuennit
KonrtponbHas padora o teme "[Ipsimbie u

22 IJIOCKOCTH B MPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IIIOCKOCTEN"
IlepnieHAMKYIAPHOCTD MPAMOMN U

23 IUIOCKOCTH: NIEPIICHANUKYJISIPHBIE NIPSIMBIC B
IIPOCTPAHCTBE

24 [Tpsimble napasienbHbIe U
NEPIEHANKYIISIPHBIE K ITTIOCKOCTH

25 [IpsimMble napaiienbHble U
NEPIEHANKYJISIPHBIE K ITIOCKOCTH

26 [Ipu3Hak nepneHauKyJISPHOCTH IPSIMOU U
IJIOCKOCTH

7 [Tpu3sHak neprneHauKyJIIpHOCTU NPSIMON U
IJIOCKOCTH

73 Teopema 0 IpsAMON NEPIIECHAUKYISAPHON
IUIOCKOCTH

29 Teopema o npsiMON NEPIIEHAUKYIAPHOU
IUIOCKOCTH

30 Teopema o npsiMON NEPIIEHAUKYIAPHOU
IJIOCKOCTH
[lepnienIuKyIsIp M HAKJIIOHHBIE: PACCTOSTHUE

31 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH

32 [TepnieHauKyIAp ¥ HAKJIIOHHBIE: PACCTOSIHUE




OT TOYKH JI0 ITTIOCKOCTH, PACCTOSTHUE OT
MPSIMOU JI0 TIIIOCKOCTH

[lepnenauKymsip ¥ HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT 1
IPSIMOM 10 TUIOCKOCTH
[lepnieniuKyIslp 1 HAKJIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 1
IIPSIMOM 10 TUIOCKOCTH

15 VYTIIbI B IPOCTPAHCTBE: YIOJ MEKIY |
HPSIMOM U TIOCKOCTBIO

16 JIByrpaHHBIN yroJl, TUHEHHBIN YIroil 1
JBYTPaHHOI'O yria

37 JIByrpaHHbIi yroJi, TMHEUHBIA YToJI |
JBYTPaHHOI'O yria
[leprieHANKYASIPHOCTD MIIOCKOCTEM:

38 IIPU3HAK NEPIIECHIUKYJISPHOCTH IBYX 1
IJIOCKOCTEN
[lepneHauKyISIPHOCTD MIJIOCKOCTEM:

39 IpU3HAK NEPIIEHIUKYISIPHOCTU ABYX 1
IJIOCKOCTEN
[leprieHIUKyYISAPHOCTD MJIOCKOCTEM:

40 IIPU3HAK MEPIIEHIUKYIIIPHOCTH IBYX 1
IJIOCKOCTEN

41 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX 1

42 Teopema o0 Tp€x nepHeHANKYIISIpax 1

43 Teopema 0 TpEX neprneHANKYIApax 1

44 KonTponbnas paborta no temam 1




"l[lepnieHANKYISAPHOCTD MPSIMBIX U
mIockocte" u "YTiibl MeXIy NPSAMBIMU U
miockocTsIMu'"

45

ITousTue MHOI'OrpaHHHUKa, OCHOBHBEIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC U
HCBLIITYKJIBIC MHOT'OTPaAHHUKH paaBépTKa
MHOI'OrpaHHHKa

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBaHMS NPU3MBbI; IpsIMasi ¥ HAaKJIOHHAs
pU3MbL; OOKOBAsI U MOJIHAS IOBEPXHOCTh
IIPU3MBI

47

[Tapamienenunen, TpsIMOYTrOJIbHBIN
napaJuiesIeuIe]] U ero CBOMCTBa

48

IInpamMupa: n-yrojibHas NMpaMuIa, TpaHu U
OCHOBaHUE MUpaMuUbl; OOKOBas U MOJHAs
[IOBEPXHOCTb NMMPAMUBI; IIPABUIIbHAS U
yCeu€HHas upaMuia

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHSATHE
NPaBIJIBHOTO MHOTOTPaHHUKA; MTPaBUIIbHAS
npy3Ma U MpaBUIbHAs MUPAMUA;
npaBUIbHAs TPEYTobHAs MUPAMUIA U
IIPABWIBHBIN TeTpasap; KyO

50

[IpencraBneHue o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOJACKAdIp U
UKOCadIP.

51

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENIbHO TOYKH, MPSMOM, MIIOCKOCTH.
DIEeMEHThl CAMMETPUH B MHpaMUaX,




napauiCjICrIcaax, rmpaBuJIbHbIX

MHOTOTpaHHHUKaX
5 Brraucnenue 31eMeHTOB MHOTOTPAaHHHUKOB: 1
pé6pa, TuaroHasu, yribl
[Tnomans 60KOBOI MOBEPXHOCTH M MOJTHOM
53 MOBEPXHOCTHU NPSIMOU TPU3MBI, TUIOIIAH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU TPSIMOU TPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU TIPABHIILHOW MUPAMHU/IBI, 1
TeopeMa o IUIOIIAI OOKOBOM MOBEPXHOCTH
YCEUEHHOW MUPAMUIBI
55 Konrtponsnas pabora o teme |
"MHororpasHuku"
56 [Tonsitue 06 00BEME 1
57 O06bEM upamMuIsl 1
58 O0bEM nupamMuIsl 1
59 O0BbEM TUpaMuIbI 1
60 O0BEM TUPaMUIBI 1
61 O0BEM TIPU3MBI 1
62 O0BEM IPU3MBI 1
63 O06BEM npu3Mbl 1
64 KoHnTtposnbHas padora mo teme "O0bEMbI |
MHOTOI'PaHHUKOB"
[ToBTOpeHue, 006001IeHNE cCTeMaTH3aus
65 3HaHui. [locTpoeHne ceueHuii B 1

MHOT'OI'paHHHKEC




66

[ToBTOpeHue, 006001IeHNEe ccTeMaTH3aIus
3HaHUU. BeIunClIeHNE paCCTOSTHUN: MEXKITY
JIBYMS TOYKaMH, OT TOYKH 10 TPSAMOH, OT
TOUYKH JI0 MJIOCKOCTH, MEKIY
CKPELIMBAIOIINMUCS TPSIMBIMHU

67

HtoroBast KOHTpoJIbHAs paboTa

68

[ToBTOpeHme, 0600IIEHNE CUCTEMATU3ALIHS
3HaHUH. BBIYKCIIEHNE YTIIOB: MEXKIY
CKPEIIMBAIOIUMUCS MPSIMBIMU, MEKITY
IpSIMOM U INIOCKOCTBIO, IBYTPaHHbIX
YTJIOB, YTJIOB MEKIY INIOCKOCTSMHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHH
s

DJICKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchI

Cdepa u map: ueHTp, paauyc, AMaMeTp;
IUIOLIA/1b MOBEPXHOCTHU Chepbl

B3aumuoe pacnonoxxeHue cepsl u
IUIOCKOCTH; KacaTelbHask INIOCKOCTh K
cdepe; momans cepsl

N3o0paxkenue chepsl, mapa Ha
iockoctu. CeueHus mapa

Hunuaagprdeckas TOBEPXHOCTD,
oOpa3yrolye HUIMHIPUIECKOI
MMOBEPXHOCTH, OCh LIWJIMHIPUIECKOMN
MMOBEPXHOCTHU

Hunmusap: ocHOBaHUS B OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 och;
Iomaabs OOKOBOU M IOJIHOM
MMOBEPXHOCTH

N300pakeHre NMIMHAPA HA TUIOCKOCTH.
Pazpéprka nmnunapa. Ceuenus

IAIUHAPA (TIOCKOCTHIO, TapalIeIbHOM
WIH TIEPHEeHIUKYIISIPHOM OCH IHJIMHAPA)

Konnueckast moBepxHOCTh, 00pa3yloime
KOHUYECKOU MTOBEPXHOCTH, OCh U
BEpHIMHA KOHHYECKOU IMOBEPXHOCTHU




KOHYCI OCHOBAHHC 1 BECpIIWHA,

8 oOpasyrolas U 0Cb; IJI0LaAb OOKOBOM 1
MOJTHOM MOBEPXHOCTHU
VYceu€HHbIil KOHYC: 00pa3yronme u

9 BBICOTA; OCHOBAHUS 1 OOKOBas
MOBEPXHOCTh
N3o0pakeHne KoHyca Ha MIIOCKOCTH.
Pa3zBépTka konyca. Ceuenusi KoHyca

10 (TUTOCKOCTHI0, MapasuIeTIbHON
OCHOBAHMIO, U TUIOCKOCTBIO, MPOXOIAIIEH
4yepes BEpIINHY)

1 KomOunanust Ten BparieHus u
MHOT'OIPAaHHUKOB
MHOrorpaHHuK, OIUCAHHBIN OKOJIO

12 cdepsr; chepa, BrcaHHas B
MHOTOTPaHHHK WU B TEJIO BPAIICHUS

13 [Tonsitne 06 06bEMe. OCHOBHBIC
CBOMCTBa 0OBEMOB TEl

14 O0BEM IMHIpa, KOHYCa

15 O065BEM mapa u wionaab cheps
[TogoOHEbIE TeNa B MPOCTPAHCTBE.

16 CooTHomIeHNsI MeX1y IUIOIAIIMU
MIOBEPXHOCTEH, 00bEMAMHU MTOT0OHBIX TEN

17 Konrponsnas padora no temam "Tena
Bpamienus" u "O0beMbl Ten"

18 BekTop Ha MII0CKOCTH U B TPOCTPAHCTBE

19 Crno’xeHue 1 BBIYUTaHHUE BEKTOPOB




20

YMHOXKEHHE BCKTOpa Ha YHUCJIO

21

Pasnoxenue BekTopa 1o Tpém
HEKOMIUIaHAapHbIM BekTopaM. [IpaBuio
napaenenunesa

22

Pemenune 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOPaMH

23

[IpsimoyronbHas cucTemMa KOOpAUHAT B
npoctpancTBe. KoopauHaTel BEKTOpA.
[Ipocreiimne 3axaun B KOOpAUHATAX

24

VYron mexay Bekropamu. CkaisipHOe
MIPOU3BEICHUE BEKTOPOB

25

Boruncnenue yriioB Mex 1y NpsSIMbIMH U
TUIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METO TTPU
pEIICHNN TEOMETPUIECKUX 3a1a9

27

KonTponbnas padota mo teme "BekTopsl
1 KOOPAMHATHI B IPOCTpaHCTBE"

28

[ToBTOpeHUe, 06001IEeHNE U
cucTeMaTu3anus 3HaHui. OCHOBHBIC
¢burypsl, hakThl, TEOPEMBI Kypca
TUIAHUMETPUH

29

[ToBTOpeHnue, 06001IeHNE U
cucremMaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBbI Kypca
IUTAHUMETPHUH

30

[ToBTOpeHue, 06001IeHNE U
CHCTeMAaTH3allUsl 3HaHHHA. 3a1aun




IUIAHUMETPUHU U MCTOAbI HX PCHICHHA

[ToBTOpeHmE, 0600IIEHNE 1

31 cUCTeMaTu3alys 3HaHUU. 3a1aun 1
TUTAHUMETPHUH U METOJIbI UX PELICHHUS
[ToBTOpenue, 0600IIEHNE U

0 cucremMarusanus 3HaHuid. OCHOBHbBIE 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTePEOMETPHUH

33 HToroBast KOHTpOJIbHAs paboTa 1

14 IToBTOpEeHME, 0000IIEHNE U 1

CHCTeMaTHu3alMs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTUYECKOro aHallu3a, FTeOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsas JI.C., byty3oB B.®., Kagomies C.b. u

npyrue, AkimonepHoe odmectBo «M3naarenscTBo «IIpocBemienue»,2023r

METOINYECKHUE MATEPHUAJIbBI UISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






