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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DeaepanbHOro rocyIapCTBEHHOr0 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHus, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HPEeIBSIBIIEMBIX K MAaTEMaTHYECKOMY OOpa30BaHHUIO, U TPAAUIMN POCCUIICKOrO0 0Opa3oBaHUsL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIJIIFOUCBBIMH KOMIICTCHIIUSIMU,
COCTaBJISIIOIMMHU OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06HIGKYHBTypHOFO, JIMYHOCTHOTI'O 1 ITO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTHU 06y11a}0mnxcsl.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpeIHEro oO0Iero ooOpa3oBaHUs
00yCIIOBJIEHa MTPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3YJIbTaTOB
00y4YeHHsI TEOMETPHH B HANpPABJICHUU JMYHOCTHOTO PAa3BUTH OOydaromuxcs, (OpMHUpPOBAHUS
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONW TPaMOTHOCTH, WM3Y4YEHHS APYTrUX Y4eOHBIX IUCIMILIUH.
PazButne y oOydaromuxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
F€OMETPUUECKUX a0CTPaKIUN, COOTHOIIEHUU PEaIbHOTO U UICAlbHOTO, XapaKTepe OTpaKeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIHPOBAHUS B HAYYHOM TIO3HAHMM M B IIPAKTHKE
CrocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadecTB
MBIIUICHUSI, HEOOXOIUMBIX JJISl 4/1alITAlliU B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTcss OAHMM W3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OO0IIero
o0Opa3oBaHMs, TaKk Kak OOECredrBaeT BO3MOXKHOCTh M3YYEHHUS KaK AMCIMILIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbllUIieHUE, (GopMHUpyeMOe MpU H3yYEHUH OO0YYarolIMMHUCS HOHSITHUHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM ILIEMOYKU JIOTUYECKUX YTBEPXKIEHUH B XOJie peIIeHUs
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTh W ONPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCIIONB3YIOTCSl TPHU PEIICHUWH 33/7ad €CTeCTBEHHO-HAyYHOTO IIHMKIJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpUEeHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0macTsaX JesTedbHOCTH 4YenoBeka. OpueHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBbITHS, (hopMa OTpaKeHHsS OKpYXKAIOIIEro MHupa,
YCIIOBHE  YCHENIHOTO TIO3HAHWUS M aKTHUBHOTO TPEoOpa3oBaHHs  ACHCTBUTEIHHOCTH.
OmnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEANHSIET pa3Hble BUAbI Y4eOHON U TPYA0BOI
NEeSITeTILHOCTH, SIBISIETCS OJHUM M3 TMPO(ECCHOHATBHO BaKHBIX KA4eCTB, IMOITOMY aKTyalbHa
3ama4a GOpMHUpPOBaHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3HOBHUIHOCTU
00pa3HOTO MBIIUIEHUS! — CYIOIECTBEHHOTO KOMITOHEHTa B TMOJITOTOBKE K IPAKTHYECKOU
JESTEIILHOCTH 110 MHOTHM HAIIPaBICHUSM.

Llens ocBOEHUS MTporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpOBHE OOyUECHHS
— o0meoOpazoBaTeIbHOE M OOIIEKYIBTYPHOE pPa3BUTHE OOYyYaloIUXcs udepe3 obOecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T€OMETPHUECKUX 3HAHUH U
NecTBUH, crienu(pUUHBIX TEOMETPUH, BO3SMOXHOCTH YCIIEHITHOTO POI0JDKEHUsT 00pa30BaHuUs 110
CHENHUATBHOCTSM, HE CBS3aHHBIM C MPHUKJIATHBIM HCITOJIB30BAaHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM ypOBHE IMpeAHa3HAu€Ha IS OO0YYaroIIMXCs
CpeIHEeH MIKOJIBI, HE HCIBITHIBABIIMX 3HAYMTEIBHBIX 3aTPYJHCHHH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JOJIKHBI OCBOUTH
o0ure MaTreMaTH4ecKue yMEHHUs, CBA3aHHbIE CO Creln(UKON reOMEeTpUH U HEOOXOAUMBIE IS
KHU3HH B COBpeMEHHOM o01ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYHTh F€OMETPHUIO



Oonee riyOOKO, €CITM B JAIBHEHUIIIEM BOSHHUKHET HEOOXOAMMOCTh B TE€OMETPHUECKHUX 3HAHUSIX B
npoecCuoHaNbHOM NeSTEbHOCTH.

JlocTrkeHHe e OCBOCHHUS IIPOrpaMMBbl 00€CTIEYMBACTCS PEIICHUEM COOTBETCTBYIOIINX
3anau. [IpuopureTHBIMU 3a/1auaMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCS:

e (QopmupoBaHUE TPEJCTABICHUS O TIEOMETPUM KaK YacTU MHPOBOH KYJIbTYpbl H
OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOILUM MUPOM;

e (opMupoBaHME MPEACTABIECHUS O MHOIOTPaHHUKAX M TellaX BpPALICHUS Kak o
BO)XHEHIINX MAaTEMAaTUYECKUX MOJEINSX, [TO3BOJSIOIIUX ONMMUCHIBATH M U3y4aTh pa3Hble
SBJICHUS OKPY>KAIOIIIETO MUPA;

[ (bOpMHpOBaHI/IC YMCHHA pacClloO3HaBaTb Ha 4YE€PTEXKAX, MOACIAX U B PCAJIbHOM MHPEC
MHOI'OI'paHHUKH U TEJIa BPAILICHUA,

e OBJAJCHHWE METOAAMH pEIICHHA 3ahad Ha IIOCTPOCHHMS Ha H300paMEeHUsIX
IIPOCTPAHCTBEHHBIX (pUryp;

® q)OpMI/IpOBaHI/IC YMCHHA OIICPUPOBATH OCHOBHBIMHU IMOHATHAMH O MHOTOI'PAHHHUKAX H
TCJIaX BpalllCHUA U UX OCHOBHBIMU CBOﬁCTBaMH;

® OBJAJCHUC AJIrOpUTMaMU PCHICHHA OCHOBHBLIX THIIOB 3a144; q)OpMI/IpOBaHI/Ie YMCHUA
IMPpOBOAUTDH HCCJIOKHBIC JOKa3aTCIbHBIC pacCyKaACHUA B Xo0ae PCUICHUA
CTCPCOMETPHUICCKUX 3ada4 U 3a/1a4 C IPAKTHUICCKUM COACPIKAHUCM,

® PA3BUTHUC HHTCJUICKTYAJIbHBIX H  TBOPYCCKHUX CIIOCOOHOCTEH O6y‘IaIOH_II/IXC$I,
IMO3HaBaTEILHOM AKTHUBHOCTH, HCCIICAOBATCIBbCKUX YMCHHﬁ, KPUTUYHOCTHU MBIIJICHHA,

o (QopmupoBanue (QYHKIMOHAILHON TPAaMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMCHHE
PacCIIo3HaBaTh MPOABJICHUA TCOMETPHUICCKUX HOH?[TI/II\/JI, 00BEKTOB U SaKOHOMCpHOCTeﬁ B
peasbHBIX JKU3HEHHBIX CUTYyallMsIX U NPU H3YYECHUHM JPYTUX Y4eOHBIX IPEIMETOB,
MIPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYyIupoBaTh WX Ha S3bIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
FGOMeTpI/ILIGCKI/II\/’I amnmnapar il pelICHUA  MMPAKTUKO-OPUCHTHUPOBAHHBIX  3a4a4,
UHTEPIPETUPOBATH U OLICHUBATH MOJTYYEHHbIE Pe3yJIbTaThl.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCSI BKIIOYEHHUE B KypC CTEPEOMETPUN

B HayaJle €ero u3yuyeHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHBHOIO TIIO3HAHUS, U
oTpeneN€éHHBIM 00pa30oM OpraHM30BaHHAs padoTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIMPYET NPOTEKaHUE MHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K AAIBHENIIEMY U3YUEHUIO ITPEAMETA.

[Ipeamourenue OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHMs, TO €CTh
TCOPCTUUCCKHUE 3HAHUA HMCIOT B CBOEl OCHOBE YYBCTBECHHOCTD HpeﬂMeTHO-HpaKTI/I‘IeCKOﬁ
NeSITeIbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YydalIuxcs B  Kypce
CTEpEOMETPUH MTPOBOJUTCS 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHKME MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OIEPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAMUTCS C
OTIOpPO Ha HATJSITHOCTH, a OTIEPHPOBAHNE 00pPa30M — B YCIOBUSAX OTBIICUEHHS OT HATIISIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHusI.

OcHOBHBIE conepxkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 Kiaccax:
«MHororpanHuku», «IIpsMbie U MIOCKOCTH B MpOCTpaHCTBey, «Tena BpameHus», «BekTopsl u
KOOPJAWHATHI B IPOCTpPaHCTBEY. DopMUpOBaHHE JOTHUECKUX YMEHUH pactpeaersieTcs He TOJIBKO
[0 COJAEp)KaTeNIbHBIM JIMHHUSM, HO W MO TojaM oOydeHHs Ha YpOBHE CpeIHEero oOIlero
oOpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueit mporpamMMbl, pactpeIeIEHHBIM 10 T01aM 00yUYeHHUsI, CTPYKTYPUPOBAHO TAKUM 00pa3oM,
‘ITO6BI OBJIaACHUC TCOMCTPUUICCKUMU IIOHATUAMUA u HaBbIKaMH OCYLICCTBIIAIOCH
MOCIE0BATEIbHO M IMOCTYNAaTeNbHO, C COOJIIOJIEHUEM TPUHIMUIA MPEEeMCTBEHHOCTH, 4TOOBI



HOBBIC 3HAHUS BKJIFOYATHNCH B OOIIYI0 CHCTEMY reéOMETPUIECKHUX MPEACTABICHUI 00yJaroIImnXcs,
pactupsis ¥ yrayOssis e€, 00pa3ys IpoYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
Kjacce, BCETO 3a Ba roga 0o0yueHus - 102 y4eOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCMOMaTHYECKOM IOCTPOCHUHU CTEPEOMETPHH: AKCHOMbI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3anMHOe pacnosioeHue NpsIMbIX B IIPOCTPAHCTBE: NIEPECEKAIOIIMECS, NTapaJlIeIbHbIE U
CKpeluMBamoImuecs npsaMble. IlapayienbHOCTh NPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble TpsMbIE B IPOCTPAHCTBE; MApPAJJIEIIBHOCTh TPEX NPSMBIX; MHapaIeIbHOCTh
OPSIMOM M IUIOCKOCTH. YIJIBI C COHAIPABJICHHBIMH CTOPOHAMH; Yrojl MEXIy INpPsSMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napaieNbHbIX m1ockocTel. [Ipocreiine npocTpancTBEHHbIE (PUIYPBl Ha MJIOCKOCTU: TETPadIp,
KyO, mapajuieNenuIie]; IoCTPOSHUE CEYCHUH.

[lepnieHUKYIApPHOCTS NPSAMOM M IUIOCKOCTH: IEPHEHIAUKYJIAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpSMbIE NapaUIeJIbHbIE M MEPHEHIUKYISIpHbIE K IUIOCKOCTH, IIpU3HaK
NEPIEHIUKYIIPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TPAMON IEPHEHAUKYISIPHON
IUIOCKOCTH. YTJIBl B NPOCTPAHCTBE: Yrojl MEXAY NPSMOM M IUIOCKOCTBIO; IBYTPAHHBIN Yroll,
JUHENHBINA yron AByrpaHHoro yria. [lepneHaukyiasp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IIOCKOCTb.
IlepneHquKyISIpPHOCTD TUIOCKOCTEN: ITPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOCKOCcTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTuE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTIOIDAHHUKA, BBINYKIbIE U
HEBBIMYKJIble MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronbHasi mpusma; rpaHu
U OCHOBaHMS NMPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAst M TOJIHAsl TOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yromapHas
nupamMpia, TpaHM W OCHOBAHME NHMpaMHbl; OOKOBas M TOJHAs IOBEPXHOCTb MHUPAMMUIbL;
IpaBWIbHAasg M Yyceu€HHas MNHpamMuaa. OJIEMEHTbl MNpuU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOTPaHHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMKJIa; MpaBUiIbHAas TPEYroibHas MUpaMKia U NpaBUIbHBIN TeTpasap; KyO. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJeKa’aAp M ukocadap. CedeHHs HOpU3MBI U
NUPAMHU/IBI.

CuMMeTpuss B TIPOCTPAHCTBE: CHUMMETPHsSI OTHOCUTENIBHO TOYKH, NPSMOM, IUIOCKOCTH.
DneMeHThl CUMMETPUH B IMpaMuax, napauieienurnenax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Brruncnenue 31eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yrisl. [lmomans 60koBo
MOBEPXHOCTU M TOJHOM MOBEPXHOCTH MPSMOM MPHU3MBI, IJIOLIAJAb OCHOBAHWW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIbHON NMHUpamMuAbl, TeopeMa O Iuiouiaau yceu€HHod nupamuiabl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAASMH TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KJIACC

Tesa BpaleHus

[{umuHaapudeckass TOBEPXHOCTh, OOpPa3ymOIIME IMMJIMHIPUYECKON TMOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
OCh; TUTIOIIAh OOKOBOW U TTOJIHOW MTOBEPXHOCTH.



Konnueckasi MoBepXHOCTb, OOpa3yrollue KOHWYECKOH IMOBEPXHOCTH, OChb M BEpIIMHA
KOHMUYeCcKoW mnoBepxHocTH. KoHyc: ocHOBaHMe M BepuIMHA, oOpa3yroollas U OCh; IIOLIAJb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliie W BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHtp, paadyc, AUaMeTp; IJIOMIAAb IMOBEPXHOCTH cdepbl. BizaumHoe
pacriosio’keHue cepbl U INIOCKOCTH; KacaTellbHasl INIOCKOCTb K cepe; Iomanb chepsl.

N3o00pakeHue e BpalieHus Ha IIocKocTu. Pa3BépTka HUIuHIpa U KOHYCA.

KomOuHnanmu Tten BpalleHuss U MHOTOTPAaHHUKOB. MHOrOrpaHHUK, ONHCAHHBIM OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 o00BEMe. OcHOBHBIE CBOlcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
1apa 1 Iiomaab cepsl.

[TonoGHuble Tema B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMHU TTOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

Ceuennss uumauHApa (MapaulelbHO M NEPHEHIUKYJISIPHO OCH), CEUEHHUs KOHYyca
(mapasuienbHOE OCHOBAHHIO U IPOXOJALIee Yepe3 BepIINHY), CEYeHHUs 11apa.

BexkTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mockocTy U B IpocTpaHcTBe. CI10’KeHNE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Penenue 3anay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEMCTBHUI C BEKTOpaMHU.
IIpsmoyrosnbHas cucremMa KOOpAMHAT B IpocTtpaHcTBe. KoopaunHarsl Bektopa. IIpocreimme
3aJaud B KOOpIMHATaXx. Yroa Mexay BekTopamu. CKalsipHOE NPOU3BEINCHHE BEKTOPOB.
Boruncnenue yrioB Mexay HNpsMBIMU U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ IpU
PEILIEHNUN T€OMETPUYECKUX 3a/1ay.



IIVTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Ppe3yNbTAaThl OCBOCHHS IMpOrpamMmbl yueOHOro mnpenmera «MaTemaTHKa
XapaKTEepPU3YIOTCA:

I'paiknanckoe BocnnuTaHue:

Cc(OPMHPOBAHHOCTBIO TPAXKAAHCKOW TIMO3UIMM OOydYaroUmlerocs Kak akTHBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHMCKOr0 OOIIECTBA, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAaHCKOTO OOIIecCTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCICTBOBATh C COLMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUH C UX (QYHKIMSAMHU M Ha3HAUCHUEM.

IlaTpuoTnyeckoe BocIMTaHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
U HACTOSILIEMY POCCHUHCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUYECKOr0 MOBEACHHUS, CBI3aHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTH>)KEHUN HAyKU U JIEATEIbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIANa B IIOCTPOEHUE
YCTOHYHBOTO OyYIIEroO.

JcTeTHYecKoe BOCIIUTAHUe:

3CTETUYECKUM  OTHOLIEHWEM K MHUpPY, BKIOYAas  O3CTETUKY  MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, pacCy IECHUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTUYECKUM aCIEKTaM PA3JIUYHbIX BUJIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHS TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (uznueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JEATEIbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LEHHOCTH TPYAOIIOOUS; MHTEPECOM K pa3IHMuHbIM
chepam npodhecCHOHATBHOM AESITENbHOCTH, CBSI3aHHBIM C MaTE€MaTHKON M €€ MpPUIIOKEHUSIMU,
YMEHHUEM COBEpILATh OCO3HAHHBIN BBIOOp Oyayliel npodeccu U peaan3oBbIBaTh COOCTBEHHBIE
’KU3HEHHbIEC IJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTHIO K MaTeMaTHdeckoMy oOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSIKEHWU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MATEMaTH4YE€CKOM HAPaBJICHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO 3KOJIOTUYECKOW KYNIbTYpbl, NMOHUMAHHEM BIJIUSHUS COLMAIBHO-
HDKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHME MPUPOJHOM U COLMAIBHOW Cpeabl, OCO3HAaHUEM
I00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpUeHTalued Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHUN JUIS pelleHHsl 3a7ad B O0JIaCTH OKPYXKAIOUIeH Cpelbl, MIIaHHPOBAHUS
ITOCTYIIKOB M OLIEHKH X BO3MOKHBIX MOCIEACTBUN JUISI OKPYKArOLIEN CPEJIbI.

IleHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOUN MPAKTUKH, TOHUMaHUEM MATeMaTHYECKOW HAyKH KakK CQepbl
YEJI0BEUYECKON NIESATENIbHOCTHU, ITANOB €€ Pa3BUTHS U 3HAYMMOCTH JUISl Pa3BUTHS LIMBUIN3ALINN;
OBJIAJICHUEM SI3BIKOM MATEMAaTUKM M MAaTEMAaTHYECKOM KYJIbTYpOM KaK CpEICTBOM ITO3HAHUSA



MHpa; TOTOBHOCTBIO OCYHICCTBJIATH NPOCKTHYHO U  HCCICHOBATCIIBCKYIO ACATCIIBHOCTDH
HHIWBUAYAJIbHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMBI ydeOHOTO TipeameTa «MaTemMaTHKay
XapaKTEpU3YIOTCS  OBJAJICHUEM  YHHBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCEUsMU,
VHUBEPCANbHbIMU —~ KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHOIMU — De2YIAMUGHbLMU
oelicmeusmMu.

1) Vuusepcanvhvle noznasamenshsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00VUaArOWUXcs (0C8OeHUe Memo008 NO3HAHUS OKPYICAIWe20 MUpd,
npUMeHeHUe 102UYEeCKUX, UCCAe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble oruueckne AeiicTBUA:

® BBIABIATh M XapaKTEpU30BaTh CYIIECTBEHHbIC NMPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MNOHSTUM, OTHOIIEHUN MEXAY MHOHATUAMHU; (OPMYJIHMPOBATH OINpPEAEICHUS MOHATUM;
yCTaHaBJIMBATh CYLECTBEHHBIH MPU3HAK KiIacCU(UKALUU, OCHOBaHUS AJs1 00001IeHus
Y CPaBHEHUs, KPUTEPUU IIPOBOJIMMOIO aHAJIU3A;

® BOCIPpUHHUMATD, (I)OpMYJ'II/IPOBaTL nu Hp606p330BbIBaTL CYXKACHUA: YTBECPAUTCIBHBIC U
OTPHULATCIIBbHBIC, CAMHUYHBIC, YaCTHBLIC U o6mne; YCJIOBHBIC;

® BBIABISTH MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOpEUHs B haKTax,
JAHHBIX, HAONIOIEHUSIX WM YTBEPKACHUSX; MpeyiaraTb KPUTEPUH IS BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JieNlaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

® IIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUM (TIpsSMbIE
U OT TPOTHUBHOIO), BBICTpaUBaTh APryMEHTAlMIO, NPUBOAUTH TMPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBOIbI;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB
perreHusi, BEIONpaTh HanOoJee MOMXOISIINN ¢ y4ETOM CaMOCTOSITETTFHO BBIIEIEHHBIX
KPUTEPHEB).

Ba3oBble uccienoBarejibcKue aeiicTBUs:

® UCMOJb30BATh  BONPOCHl  KAaK  HCCIEAOBAaTENbCKUH  MHCTPYMEHT  IO3HAHUS;
(bopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHUBOpEUHE, MPpodIeMy, YCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3Y, APTYMEHTHUPOBATH CBOIO ITO3UIIHIO,
MHEHHUE;

[ HpOBO)II/ITB CaMOCTOSTCIBHO CHHaHHpOBaHHBIﬁ 3KCHepI/IMeHT, HUCCICOOBAHUC 110
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO O0O0beKTa, SIBICHHS, MPOIecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXITY 00bEKTaMU, SBICHUSIMHU, TIPOLIECCAMU;

® CcaMOCTOATENHbHO (opMyaupoBaTh OOOOIIEHUS W BBIBOJABI 10  pe3yjbTaTaM
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBAHMS, OIEHUBATh JOCTOBEPHOCTH MOTYYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTaTh MIPEATOIOKEHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSX.
Pa6ora ¢ undopmaunmeii:

® BBIABIATH JCPUIUTHI WH(GOPMAIINHU, JAHHBIX, HEOOXOIUMBIX IJI OTBETA HA BOIMPOC U
JUISL pELIEHUS 3a]1a4u;



BBIOMpaTh HMHQPOPMAIMIO €3 HUCTOYHUKOB Ppa3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMAaTU3UPOBATh U HUHTEPIPETHUPOBATH MHGOPMAIUIO PA3IUYHBIX BUAOB U (QOpM
IIPEJICTaBICHMUS];

CTPYKTYpUpOBaTh HMH(OpPMALMIO, TPEACTaBIATH €€ B  pasNu4HbIX  (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00ecneuusarom chopmMupo8aHHoCmb
COYUANBHBIX HABLIKO8 00YUAIOWUXCAL.
Oo0menue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMU
OOLIEHUS; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a/1a4i, KOMMEHTUPOBATh
IIOJIy4EHHBIN pe3yibTarT;

B X0/ 00CYXJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOI TeMBI, IPOOJIEMBI,
pemaemMoi  3aj1adyd, BBICKA3bIBaTh HJIEH, HALEJIEHHbIE HA IIOMCK PpELICHUs;
COIIOCTABJIATh CBOU CYXKIEHHUS C CYXKICHHUAMH JAPYIMX YYaCTHUKOB JIHAJIOra,
OoOHapy>KUBATh Pa3IMUMe U CXOJCTBO IMO3UILNI; B KOPPEKTHOH (hopme HOpMyIHpPOBATH
pa3HOIJIACHs, CBOU BO3PAKEHNUS,

MNPpEACTAaBIATE PE3YJIbTAThl PCIICHUA 3aJa4r, SKCIICPUMCHTA, UCCICIOBAHNA, IIPOCKTA,
CaMOCTOATCIIbHO BI)I6I/IpaTI) q)OpMaT BBICTYIIJICHHUA C yT-IéTOM 3aaa4 Mpe3CHTauuu U
0COOEHHOCTEN ayJAUTOPUH.

CoTpyaHunuecTBo:

MOHUMATh W HCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBHUIYATBLHON pPabOTHI
Opu  pelieHnd Y4eOHBIX 3ajad; MPUHUMATh I[e1b COBMECTHOW JESITeNbHOCTH,
MJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboThl, pachpenensiTh BHUABI padoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpOLECC U pe3ynbTaT paboThl; 0000IATh MHEHHS
HECKOJIBKHX JTIOACH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W MHbBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAMHHMPOBATH CBOU
JISMCTBUS C IPYTUMU WICHaMHU KOMaH/Ibl; OIEHUBATh Ka4€CTBO CBOETO BKJIAJa B OOIIHIA
HOPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CMvlCio8blxX
YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCTIUL.
Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PELICHUS 33]]aui, BBIOMPATh CIOCO0 PElIeHus C yuE€ToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb:

BJIaJACTh HABBIKAMH HOSHaBaTeJ'IBHOﬁ pe(l)HeKCI/II/I KaK OCO3HaHUuA COBepIHaeMBIX
JICHCTBUH M MBICIMTENBHBIX TPOLECCOB, HMX pE3yJbTaTOB; BIIAACTh CIIOCOOAMHU
CaMONIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3yibTaTa PEHICHHS MaTeMaTH4eCKON
3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEILICHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HalICHHBIX
OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHUBAaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUYUHBI
JOCTMDKEHUSI WJIM HEIOCTHIKEHUS PE3y/lbTaTOB JEATENbHOCTH, HAaXOAWUTh OILUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBarh NOHATHUSAMH: TOUYKA, MPsSMasi, INIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHUH U CJICICTBUS U3 HUX MPHU PEIICHUU T€OMETPHUCCKHUX
3ajad.

OnepupoBaTh TOHATHSIMH: TAPAUICTBHOCTh H  NEPICHIUKYISIPHOCTh MPSMBIX U
TJIOCKOCTEM.

KrnaccudumupoBaTs B3aUMHOE pacIoNIOKEHUE TPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUAMHU: JIBYTPAaHHBIA Yroj, TpaHH JABYIPAHHOTO Yyria, pedpo
JIBYTPAHHOTO YTJIa; TMHEHHBIN YroJl ABYTPaHHOTO yIila; TpaayCcHasi Mepa JIBYTPAaHHOIO yTJa.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIIbII MHOTOIPAaHHUK,
9JIEMEHTHI MHOTOTPAaHHUKA, MPABUIILHBIA MHOTOTPAHHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiejaenumnes, Kyo).

KnaccuduiupoBat MHOTOTpAaHHUKH, BbIOMpass OCHOBaHUSA s KiacCU(UKALUU
(BBITTYKJIBIE W HEBBIMYKIbIC MHOTOTPAHHUKH; TPABUIBHBIC MHOTOTPAHHUKH, TPSIMBIC W
HAKJIOHHBIE IPU3MBI, TapalIeeIUIe/Ibl).

OrnepupoBaTh MOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHATH NPUHIIUITBI TOCTPOEHUS CEUEHUH, UCTIONB3YS METO/I CIIEIOB.

CTpouTh CeUeHHUs] MHOTOTPAHHUKOB METOJOM CJIEJOB, BBITIOJHSITH (BBIHOCHBIE) TUIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3amaum Ha HaXO0XKJACHHE TEOMETPUUYECKMX BEIUYMH 1O o0paslaM Wiu
aNropuT™MaM, MPUMEHSSE HU3BECTHBIE AHATUTHUYECKHE METOJbl TMPHU PEUICHHH CTaHIapTHBIX
MaTeMaTUYeCKUX 3a7a4 Ha BBIYUCICHUE DPACCTOSIHUN MEXAY IBYMS TOYKAMU, OT TOUYKH JIO
MPSIMOM, OT TOYKHU J0 TUIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS TPSIMBIMH.

Pemate 3amaum Ha HaXOXKJACHHE TEOMETPUUYECKMX BEIUYMH 1O o0paslaM Wiu
QNropuTMaM, MPUMEHSST W3BECTHBIE aHAJUTHYECKHE METOJbl TMPU PEHICHUH CTaHJapTHBIX
MaTEeMAaTHYECKHUX 3314 Ha BBIYHUCIICHHE YTJIOB MEXTY CKPCIIUBAIOIIUMHUCS TPSIMBIMH, MEXITY
MPSIMOM U TNIOCKOCTBIO, MEXTY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beraucisite 00bEMBI M TIIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma, MUPaMHU/IA) C
npuMEeHeHHeM (OpMYI; BBIUUCIATH COOTHOIICHUS MEXIY IUIOMAASIMH TOBEPXHOCTEH,
00BbEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHITUSIMHU: CHUMMETpPUS B MPOCTPAHCTBE, IIEHTP, OCh U ILIOCKOCTh
CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATh HH(GOPMAIIUIO O MPOCTPAHCTBEHHBIX
TeOMETpUUYECKUX (PUTypax, MPeJACTaBICHHYIO Ha YePTEKAX U PUCYHKAX.

[TpumensTb reoMerpuueckue (akThl AN PEHICHUS CTePEOMETPUYECKHX — 3ajad,
MIPEANOJATaoNIUX HECKOJIbKO IIAaroB PEIICHHS, €CIH YCJIOBHsS NMPUMEHEHHUsS 3aJlaHbl B SIBHOU
dopme.

[TpuMeHSTh TPOCTEHINME MPOTPaMMHBIE CPEJICTBA M DIJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CHUCTEMBI MPU PEHICHUHU CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoauTh, TpHUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAEC U JKU3HH,
pacno3HaBaTh MPOSIBJIICHUE 3aKOHOB T'€OMETPHUH B UCKYCCTBE.



[TpuMeHsTh NOJyYyEeHHBbIE 3HAHUS HA MPAKTUKE: aHAJIW3UPOBATh PEAIbHbIE CUTYAlluu U
IPUMEHATh  M3YyYEHHBIE TIOHATHUA B  IPOLECCE IIOMCKAa PELIEHUS  MaTeMaTU4eCKH
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEATbHbIE CHTyallUd HA S3bIKE T'€OMETPHH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIU C HCIOJIB30BAHUEM TI'€OMETPUUYECKUX IOHATHM U TEOPEM,
anmapara anreOpbl; penrath NpakTUYECKUE 3a7aui, CBA3aHHBIE C HAXOXKICHUEM IeOMETPUIECKIX
BEJIMYHUH.

11 KUIIACC

OnepupoBatb MOHSTUAMU: LWIMHpUYECKas IIOBEPXHOCTb, oOpa3ymoiue
LWIMHAPUYECKON MOBEPXHOCTH; IMIIMHAP; KOHWYECKask IOBEPXHOCTh, 00pa3yrolie KOHUYECKOM
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

PacniozHaBaTh Tena BpaeHus (UJIMHIDP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJ BpalLlEHUS.

KnaccugunupoBars B3auMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA;
I1apOBOi1 CJI0HM, OCHOBAHHE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBOW CEKTOP.

Bbruucnate 00bEMBI U IUIOLIAAM HOBEPXHOCTEH Ted BpallleHUs,, F€OMETPUUECKUX Tell C
pUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUAMHU: MHOIOIPaHHUK, BIUCAHHBIA B c(hepy M ONMCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAs B MHOTOTPAHHUK HITM TEJIO BPAIICHUSI.

BBIUUCIIATE COOTHOLIEHUS MEXIY IUIOMAASMU IOBEPXHOCTEH M 00bEMamMM MOJOOHBIX
TelL

N300paxkaTh n3ydaemble (GUIypbl OT PYKM M C IPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKHU U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUSI TEJ BPAILCHHUSL.

W3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BBIBATE MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX QUTypax, MPeJCTaBICHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATh AeWCTBUS CIOXKEHHUS] BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOKEHHUSI BEKTOPA
Ha YUCI0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

IIpuMeHATh paBUIIO MapasuIeNICINIIE A,

OnepupoBaTh MOHATUSAMU: JEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojl MEXKIY BEKTOpaMH, CKaJspHOE
IIPOU3BENIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTh cyMMy BEKTOpPOB U MPOU3BEJCHHE BEKTOPa Ha YKMCIIO, YTOJl MEKIY BEKTOPaMU,
CKaJISIpPHOE MPOM3BEIEHUE, PACKIIAIbIBATh BEKTOP IO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKapTOBOM cHCTEME KOOpMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpEHIEHUS CTEPEOMETPHUECKUX  3ajad,
MPEJIOJIaraolliuX HECKOJIbKO IIIaroB pPEUIeHMs], €CIU YCIIOBUS MPUMEHEHUs 3a/laHbl B SBHOMN
dopme.

Pemarp mpocreiiiye reomMmeTpuyeckue 3a1a4yi Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
METO/a.

Pemarp 3agaum Ha J0Ka3aTebCTBO MaTeMAaTHMYECKHUX OTHOIIEHWH U HaXOXACHHE
reOMETPUYECKUX BEJIIMYMH MO 00pa3laM MM aJrOpUTMaM, MPUMEHsSI U3BECTHBIE METOJbI MPH
pELICHUH CTAaHJAPTHBIX MaTEMAaTHUECKUX 3a]1ay.

ITpuMeHsATh TpOCTEMIINE MPOTPAMMHBIE CPENCTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a/1au.

ITpuBoauTh, TpHUMEpPBl MAaTEMaTHMUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE M KU3HH,
pacrio3HaBaTh IPOSIBICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.



[TpuMeHsTh NOJyYyeHHBbIE 3HAHUS Ha NPAKTUKE: aHAJIM3UpPOBAaTh PEAJbHBIE CUTYalUU U
IPUMEHATh  M3YyYEHHBIE TIOHATHUA B  IPOLECCE IIOMCKAa PELIEHUS  MaTeMaTU4eCKH
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEATbHbIE CHTyallUd HA S3bIKE T'€OMETPHH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIU C HCIOJIB30BAHHUEM I'€OMETPUYECKUX IOHATHN U TEOPEM,
anmapara anreOpbl; penrath NpakTUYECKUE 3a7aui, CBA3aHHBIE C HAXOXKICHUEM IeOMETPUIECKIX
BEJIMYHUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
N KosmuecTBo yacos JJIeKTPOHHBIE
11/-11 HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Beero Konrpoasusie IIpakruueckue (uudposbie)
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypchl
1 BBenenue B ctepeoMeTpuio 10
9 [TpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapannenbHOCTh IPSMBIX M IUIOCKOCTEH
3 [leprieHIUKYIAPHOCTD MPSMBIX U IIIOCKOCTEN 12
4 Vsl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1
5 MHororpaHHUKH 11 1
6 O0bEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: CeueHus], paCCTOSHUS U YTIIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0
11 KJIACC
N KosmmmuecTBo yacos DJIeKTPOHHbIE
11/-11 HaumenoBaHue pa3ieioB U TeM NPOrPaMMbl Beero Kourpoabusie IIpaktuueckue (uudposbie)
padoThbI padoThI oOpa3oBaTe/ibHbIEC
pecypchl
1 Tena Bpamenus 12
2 OO0BbEMBI TET 5
3 BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10
4 HOBTOPGHI/IG, 0000111eHHE, CHCTEMATU3ALIUSA 7 1
3HAHWH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0










IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kont bHBI IIpakTHYeCcKH
n/n yp Bcero OHTPOI ¢ p ecxne u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoThI pecypebi

OCHOBHBIE TIOHSITHSI CTEPEOMETPUH: TOUKA,
npsiMasi, TNIOCKOCTh, POCTPAHCTBO.
[TpaBuia n3o0pakeHus] Ha PUCYHKAX: 1 06.09
n300pakeH!sl IUIOCKOCTEH, MapaieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsTus: MEpCCCKaAromMMrECs MI0CKOCTH,
MNEPCCCKAOIUCCA IMpsAMasd U IJIOCKOCTb

1 08.09

IlonsTus: NnepeceKaromumecs mIoCKoCTH,
MEpECCKaAromurecCs npsaMas U ImiI0CKOCTb

1 13.09

3HaKOMCTBO C MHOT'OIpaHHUKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha 1 15.09
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTexKaxX

HauanbHbI€e CBEEHUS O KY6C u nupamMuzae,

uX pa3BEépTku U Mojaenu. CeueHus 1 20.09
MHOTOTpPaHHUKOB

HauanbHble cBefieHUs 0 KyOe U mupamu/e,

UX pa3BEPTKH U Mozenn. CedeHus 1 22.09
MHOTOTpPaHHUKOB

[TonsaTne 06 akCHOMaTHYECKOM
IIOCTPOCHUU CTEPEOMETPUN: AKCUOMBI 1 27.09
CTEPEOMETPUH U CIIEICTBUS U3 HUX

[TonsTHE 06 aKCHOMATUYECKOM
IIOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1 29.09
CTCPCOMCTPHHU U CICACTBUA U3 HUX

IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI

1 04.10




CTECPCOMETPHHU U CIICACTBUA U3 HUX

Ilonsatue 06 akCHOMATUYECKOM

10 IIOCTPOCHUU CTEPEOMETPHUU: AKCUOMBI 1 06.10
CTEPEOMETPUH U CIEJCTBUS U3 HUX
B3auMHoe pacnonioxkeHue npsMbIx B

11 IIPOCTPAHCTBE: MIEPECEKAIOLINECS, 1 13.10
napajJiesibHble ¥ CKpeIlBaroLInecs
psiMbIe
[TapannenbHOCTh NPSMBIX B TUIOCKOCTEH B

12 NPOCTPAHCTBE: NMAPAIIETBHBIC MPAMBIC B 1 18.10
IIPOCTPAHCTBE; MAapAJIEIBbHOCTD TPEX
IPSIMBIX
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

13 npoctpancte: [lapanienbHOCTh NpsAMOil U 1 20.10
IJIOCKOCTH

14 VYTIuIBI C COHANPABIEHHBIMU CTOPOHAMU 1 25.10

15 VYron Mexay npsMbIMU B IPOCTPAaHCTBE 1 27.10

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE 1 08.11

17 [TapannenbHOCTh TIOCKOCTEM: 1 10.11
napajuiebHbIe MII0CKOCTH

18 CaolicTBa napauieiabHbIX INIOCKOCTEN 1 15.11
[Ipocreiinme npocTpaHCTBEHHBIE PUTYPBI

19 Ha TUIOCKOCTH: TE€TPa’p, KyO, 1 17.11
napaiesienuIe,|

20 [TocTpoenwne ceuenuit 1 22.11

21 IlocTpoenue ceuennii 1 24.11
Kontponbras padota mo teme "[Ipsmbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE. 1 29.11
[TapannensHOCTh NPSIMBIX U TNIOCKOCTEN "

23 [TeprieHAMKYASIPHOCTH NPAMOUN 1 1 01.12

IIJIOCKOCTH: ICPICHAUKYJIISIPHBIC ITPAMBIC B




MIPOCTPAHCTBE

[Ipsimble napasuienbHbIe U

24 06.12
NIEPIEHIUKYJIIPHBIE K IIJIOCKOCTH

o5 [IpsiMble mapasienbHele U 08.12
IIEPIECHIUKYJIIPHBIE K IIJIOCKOCTH

2% [Ipu3Hak nNepneHuKyJISpPHOCTH IPSIMOU U 13.12
IUIOCKOCTH

27 [Ipu3Hak nepneHANKyJIIPHOCTH IPSIMOU U 1512
IIJIOCKOCTH

8 Teopema 0 npsAMON NEpIEHIUKYISIPHON 20.12
IIJIOCKOCTH

29 Teopema o npsAMoi epHnEeHAUKYIIPHON 2712
IUIOCKOCTH

30 Teopema o npsAMON NEpHIEH UK YISIPHON 27.12
IJIOCKOCTH
[lepnieHIMKYNAp ¥ HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 29.12
IIPSIMOM JI0 IJIOCKOCTH
[lepnieHIUKYNAp ¥ HAKIIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 10.01
IIPSIMOM JI0 IJIOCKOCTH
[lepnieHIuKyNsIp M HAKJIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 12.01
MPSIMOM A0 MIIOCKOCTH
[lepnieHIuKyNsIp M HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT 17.01
MPSAMOM 10 TITIOCKOCTH

35 Vsl B IIPOCTPAHCTBE: YTON MEKIY 19.01
IPSIMOH U TUNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj 24.01
JBYTPAHHOI'O yIJIa

37 JIByrpaHHBIN yroJl, JMHEHHBIA yroi 26.01




JBYTPAHHOT'O yIJia

38

[leprieHANKYASAPHOCTD IIOCKOCTEH:
MIPU3HAK NEPICHAUKYISIPHOCTH IBYX
IIJIOCKOCTEN

31.01

39

[leprieHAMKYASAPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIEHANKYISIPHOCTH ABYX
IIJIOCKOCTEN

02.02

40

[leprnieH IUKyYISIPHOCTD MIOCKOCTEH:
MIPU3HAK NEPICHAUKYISIPHOCTH IBYX
IIJIOCKOCTEH

07.02

41
42

Teopema 0 TpEX neprneHANKYIIpax

Teopema 0 TpEX NMeprneHaAuKyIIpax

09.02
14.02

43

Teopema o TpEX nepneHANKyIIpax

16.02

44

45

KonrtponsHas pabota o remam

"IlepnieH IUKYISIPHOCTD MPSAMBIX U
iockocTeil" u "YTIbl MEXKIYy NPSIMBIMU U
IIOCKOCTSIMU"

IlousTue MHOI'OrpaHHHKa, OCHOBHBIC
QJICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOTPaAHHUKH, pasBépTKa
MHOTI'OrpaHHUKa

21.02

28.02

46

47

IIpu3ma: N-yrosibHas Mpu3Ma; rpaHu U
OCHOBAHUS IPU3MBL; IIPsIMast U HAKJIOHHAS
pU3Mbl; OOKOBAs U MOJIHAS TTOBEPXHOCTh
MIPU3MBI

[Tapamenenunen, NpsMOyTOJIbHBII
napajuleJIENUIE] U €r0 CBOWCTBA

01.03

06.03

48

IInpamupa: N-yroiapHas NUpaMuIa, TPaHu U
OCHOBaHHUE MMHPaMH/JIbL; OOKOBAs U MOJTHAS
MTOBEPXHOCTb TUPAMHU/IBL; TPaBUIIbHAS U
yCed€HHas MUpamMuaa

13.03

49

HpaBI/IJ'IBHBIC MHOT'OT'paHHUKHA: TIOHATUC

15.03




HPaBHJIBHOTO MHOTOTPAHHUKA; TIPaBUIIbHAS
Ipru3Ma 1 1npaBuJibHas NApaMuaa,
HpaBHIbHAS TPEYTOJIbHAS MUPaAMUIa U
MPAaBUIIBHBIN TETPadap; KyO

IIpencrasnenue o MpaBUIbHBIX

50 MHOT'OTPaHHUKAX: OKTa3Ap, JOJEKa’Ip U 1 20.03
UKOCadIp.
CummeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH, NPSIMOH, MJIOCKOCTH.
o1 DneMeHThl CUMMETPUU B IUpaMuax, 1 22.03
napajJiesienunenax, NpaBUIbHbIX
MHOTOTpaHHHKaX
Brrauciienue 31eMeHTOB MHOTOTPaHHHKOB:
52 ! P 1 03.04
pEOpa, AMaroHau, yrisl
[Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOM
MOBEPXHOCTH TPSMOI TIPU3MBI, TUIOIIAIb
53 PXHOCTH TP DHMBI, TIOTHaA 1 05.04
OCHOBAaHUH, Teopema 0 GOKOBOI
MTOBEPXHOCTHU TPSMOU TPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
ABWJIBHOM MUPaMUIbI
54 MOBEPXHOCTHU TPABUIT HpaMHIBL, 1 12.04
TeopeMa o oI OOKOBOI MOBEPXHOCTH
yYCE4EHHOU NMUPAMHU/IbI
KonTponbhas pabota no teme
55 F\OHTD pabe 1 17.04
MHororpanHuku
56 [Tonsatne 06 00BEME 1 19.04
57 O06BEM nupamMuIbl 1 24.04
58 O0BEM nupamMuIbI 1 26.04
59 O06BEM nupamMubl 1 03.05
60 O6BEM upaMuIbl 1 08.05
61 O0BEM nIpU3MBI 1 10.05
62 O6BbEM TPU3MBI 1 15.05




63
64

O06BEM IPU3MBI

KonTponbras padota mo teme "O0bEMBI
MHOTOI'PaHHUKOB"

17.05
22.05

65

[ToBTOpEeHME, 0000IIEHNE CUCTEMAaTH3AITUS
3HaHui. [locTtpoenne ceueHuii B
MHOTOTPaHHHUKE

24.05

66

IToBTOpenue, 00001IEHNE CUCTEMATU3AUS
3HaHUU. BplUKCIIEHNE PACCTOSHUM: MEXAY
IBYMsI TOUKaMH, OT TOYKH J10 IPSAMOH, OT
TOYKH J0 IUIOCKOCTH, MEXIY
CKPEILMBAIOINUMUCS IPSIMBIMU

67

68

HToroBast KOHTpOJIbHAS paboTa

[ToBTOpenue, 0000IIEHNE CUCTEMATH3AIUS
3HaHuil. Bbruucienue yrios: Mexay
CKPEILMBAIOIUMUCS TPSIMBIMU, MEXKIY
IIPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTJI0B MEXKY IIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoauuyecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
U3y4eHus:

DJIEeKTPOHHBIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

Codepa u map: eHTp, paauyc, JHaMeTp;
IUIOMIA]Ib TIOBEPXHOCTH CHepbl
BsanmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHask INIOCKOCTh K
cdepe; momans cheps

N3o6paxenue chepsl, mapa Ha
iockoctu. CeueHus mapa

HunuHapudeckas MOBEPXHOCTD,
oOpa3zyromue NUINHIPHIECKOM
MOBEPXHOCTH, OCh IIUIMHIPUUIECKOMN
IIOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yroias u oCh;
IUIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N3o0pakenune muirHIpa Ha TUIOCKOCTH.
PazsépTka unnunapa. Ceuenus

HMIMHIPA (TUI0CKOCTHIO, MapaieIbHON
WJIH TIePICHAUKYISIPHOM OCH IHIIMHIPA)

Konundeckast moBepXHOCTh, 00pa3yroIiue
KOHHMYECKOM MOBEPXHOCTH, OCh U
BEpIUIMHA KOHUYECKON MOBEPXHOCTHU

Konyc: ocHoBaHue 1 BepiInHAa,
oOpa3yromas U 0Ch; TJIOMAs OOKOBOU H
MOJIHOM TOBEPXHOCTHU

Yceu€HHbII KOHYC: 00pa3ylome u
BBICOTA; OCHOBAaHUsI U OOKOBast




IIOBEPXHOCTH

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, MapaJlICIIbHON
OCHOBAHUIO, U MJIOCKOCTHIO, TIPOXOIAIICH
4yepe3 BEPIIUHY)

11 Komb6unanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OIMCaHHBIA OKOJIO

12 cdepsl; cdepa, BUcaHHAs B
MHOTOTPaHHHK HJIM B TEJIO BPAIICHUS

13 [Tonstue 06 06bEMe. OCHOBHBIE
CBOICTBa 00BEMOB TET

14 O0BéM UIMHIIPA, KOHYCA

15 O06BEM mapa u riomazas chepbl
[TomoOHEbIE TeNa B MPOCTPAHCTBE.

16 CooTHoOIIEHUS MEXTY TLTOMAISIMHI
MMOBEPXHOCTEH, 00bEMaMK MTOJOOHBIX TEI

17 KOHTpOJ'II)I'r'IaSI ”pa60Ta o reMaM "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CrnosxeHue v BBIYUTaHHE BEKTOPOB

20 YMHOXeHHEe BEKTOpa Ha YHCIIO
Pasnosxxenne BekTopa 1o TpéM

21 HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napajuiesienuneaa
Pemenue 3aa4, CBI3aHHBIX C

22 MIPUMEHEHHUEM MTpaBWII JeUCTBUIM ¢
BEKTOpAMH

23 [IpsmMoyronbHas cucTeMa KOOpJHHAT B

npoctpancTBe. KoopmHaThl BeKTOpa.




[Ipocreiimne 3a1a4u B KOOpAUHATAX

24

25

VYron mexay Bekropamu. CKansipHOe
MIPOU3BE/ICHNE BEKTOPOB

Beluncienue yrios Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHatHO-BEKTOPHBINA METOI ITPU
pEIICHNU TEOMETPUUYECKUX 3a1au
Kontposnbnas padota o teme "Bektopsl
Y KOOPJIMHATHI B MpOCTpaHCcTBE"

28

[ToBTOpenue, 0600IICHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUITAHUMETPUH

29

30

31

32

[ToBTOpEeHME, 0000IIEHNE 1
crcremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpenue, 0600IIEHNE U
cUCTeMaTu3alus 3HaHUi. 3a1aun
ITAaHUMETPHUHN U METOABI UX PCIICHUA

[ToBTOpenue, 0600IIEHNE U
cHCTEMAaTH3alMs 3HaHUH. 3agaun
l'IJ'IaHI/IMeTpI/II/I 1 METOIbI UX pemeHI/m

[ToBTOpenme, 0600mEeHNE U
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEpPEOMETPUU

33

Wtorosas koHTpoJIbHAs paboTa

34

[ToBTOpeHmE, 0600MICHNE 1
cucTeMaTH3alus 3HaHU!

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34







YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MMPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1151 YHEHUKA

* Maremaruka: anreOpa U Hadyaia MaTeMaTHYECKOro aHanm3a, reomerpus. ['eomerpus, 10-11
kiaccel/ Atanacsn JI.C., Byry3oB B.®., Kagomues C.b. u npyrue, AKiipoHepHoe 00IIecTBO
«3narenscTBO «lIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI JJ151 YYUTEJISA

Caaksa C. M. I'eometpus. [loypounsie paspadorku. 10—11 kmaccsr :

yuae0. mocobue s oommeoopazosar. opranuzanuii / C. M. Caaksis, B. @. Byry3os. — M. :
IIpocsemenue

*T'eomerpus. 10 kiacc. ba3oBsiii U npoduabHbI ypoBHH. JIUIaKTHUECKUE MATCPHAIIBL.
VYuebnoe nmocobue b. I'. 3ud - M.: [Ipocemenue.

*T'eomerpus. 11 kiacc. ba3oBsiii U npoduabHbI ypoBHH. JIUIaKTHUECKUE MATCPHAIBL.
VYuebnoe nmocobue b. I'. 3ud - M.: [Ipocemenue.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






