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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4aIOLINXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepaibHOrO roCyAapCTBEHHOTO 00pPa30BaATEIHLHOTO
CTaHJapTa CPEeIHEro oOmero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
NPEIBSBISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAIUIIMKA POCCHHCKOTO OOpa30BaHMS.
Peanmauml IporpaMmal o0ecIieynBaeT OBJIaACHUC KIIFOYE€BbBIMHU KOMIICTCHIIUSIMU,
COCTABIJIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHS M HENPEPBIBHOTO OOpa30BaHMS, LEIOCTHOCTD
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U MTO3HABATEILHOTO Pa3BUTHSI IMYHOCTH 00YJaOIIHXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca T€OMETPUH Ha YpPOBHE CpEAHEro oodmero oOpa3oBaHuUs
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBHIO METANpEeIMETHBIX M MPEIMETHBIX pe3yJbTaToB
00y4yeHMsI T€OMETPUH B HAlpaBJIEHUU JIMUHOCTHOI'O Pa3BUTUs OOydaromuxcs, (GOpMHUPOBAHUS
(GYHKLIMOHAJIBHON MaTeMaTU4ecKOM TI'PaMOTHOCTH, W3YYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
PazButne y oOydaromuxcs NPaBHIBHBIX TPEACTABICHUH O CYIIHOCTH W TPOUCXOKICHHU
TeOMETPUYECKUX aOCTpaKUWii, COOTHOIECHUH PEaTbHOTO U WICATBHOT0, XapaKTepe OTPaKCHUs
MaTeMaTHYeCKOM HayKOH sSIBIICHUH U MPOLIECCOB pPealbHOr0 MUpPA, MECTE FEOMETPUH B CHCTEME
HayK M pOJM MaTeMaTH4YEeCKOro MOJECIMPOBAHMS B HAy4yHOM I[IO3HAHUHM U B IIPAKTUKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadecTB
MBIIICHHS], HEOOXOAUMBIX JUISI a[alTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomerpus sBIsSieTCST OAHMM W3 0a30BBIX INPEIMETOB HA YPOBHE CPETHEr0 OOIIEero
o0pa3oBaHus, TaK Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4YHOH HaIpaBJIC€HHOCTH, TaK U T'yMaHUTaPHOM.

Jlormueckoe MpblluUIeHUE, (GOopMHUpyeEMOe MpU H3yYEHUH OOYYaroIIMMHUCS HMOHSITHUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPKACHUU B XOAE PEIICHHS
TreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3aj7jad eCTECTBEHHO-HAyYHOIro LHMKJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTeabHOCTH 4denoBeka. OpHeHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOO0XO/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTpPaKEHUS OKPYXKAIOLIEr0 MUpA,
YCIIOBHE  YCHENIHOTO TIO3HAHWUS M aKTHUBHOTO TPEoOpa3oBaHHs  JCHCTBUTEIHHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 0OBEAUHSET pa3Hble BUAbI yUEOHON U TPYAOBOMH
NeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO BaKHBIX KAauyecTB, IMOATOMY aKTyalbHa
3agada (OPMHUPOBAHUS y OOYUAIOIIMXCS NMPOCTPAHCTBEHHOIO MBIIUICHUS KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYIOIECTBEHHOTO KOMITOHEHTa B IIOATOTOBKE K TPAKTHUECKOU
NEeSITeTTHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llenb ocBOEHMSI MporpaMMBbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— o0meoOpazoBaTeIbHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOYyYaloIUXcs udepe3 obOecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIOIH30BAHUSI CUCTEMATHYCCKUX T€OMETPUYCCKUX 3HAHUHN U
NeHCTBUH, CTIEU(UIHBIX TEOMETPHH, BO3MOXXHOCTH YCIIEITHOTO TIPOIOJDKEHHST 00pa30BaHuUs 1O
CHELUHATBHOCTSM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIB30BAaHUEM T€OMETPUH.

[IporpamMa mo reoMeTpur Ha 0a30BOM YpOBHE NpeAHA3HAYEHA JUIsI OOYYaroLIuXCs
CpeIHeW IIKOJIbI, HE WCIBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYJAHEHHUH Ha YPOBHE OCHOBHOTO



obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0mIre MaTeMaTHYecKue yMEHUs, CBSA3aHHbBIC CO CIEeNU(UKON TeOMETPHH U HEOOXOIUMBIC NS
KHU3HU B COBpEeMEHHOM oO1iecTBe. Kpome 3Toro, OHu UMEIOT BO3MOXKHOCTh U3yYHTh FEOMETPHUIO
Oosee riybOKO, €l B JaIbHEWUIIEM BOSHUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
npohecCuoHaNBHOM NeSTebHOCTH.

JlocTiokeHue el OCBOCHUS IMPOrpaMMBbl 00€CTIEUNBACTCS PEUICHUEM COOTBETCTBYIOLINX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

e (QopmupoBaHUE TMPEICTABICHUS O TIEOMETPHUM KaK YacTU MHUPOBOH KYJIbTYpbl H

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOILUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAHHUKAX M TeJlaX BpaLICHUS Kak O
BaXHEHIIINX MaTeMaTHUYECKHX MOJEINSX, MMO3BOJISIONINX OMUCHIBATh U U3ydaTh pa3HbIE
SIBJICHUSI OKPY>KAIOILIET0 MUPA;

e (QopmHupoBaHME YMEHMsI PACIIO3HABATh HA UYEPTEkKaxX, MOJCNIAX U B PEAIbLHOM MUDE
MHOTOI'PAaHHUKH U TeJa BPAILICHNUS,

e OBJIQJICHHE METOJaMU peHIeHHs 3a7ad Ha T[OCTPOSHUS Ha H300paKEHUSIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (¢dopMHpPOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMHU MOHATHSMU O MHOTOTPAaHHUKAaX U
TeJax BPAIllEHUS U UX OCHOBHBIMU CBOWCTBAMU;

e OBJAJICHHE AITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3aay; (OPMUPOBAHHE yYMEHHS
NPOBOAWTH  HECJIOXHBIE JOKa3aTellbHbIE  pAacCyXJCHHUS B  XOJ€  pEeLICHHUS
CTEPEOMETPUYECKHUX 3a]1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

e pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
MO03HABATEJILHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBILUICHHUS;

e (QopmupoBanue (GyHKIMOHAIBHON T'PAaMOTHOCTH, PEJIEBAHTHOW T€OMETPHUHU: YMEHHE
pacro3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
PEATBHBIX JKU3HCHHBIX CHUTYAlMSX W MPH H3YUYECHUU IPYTUX YYEOHBIX TPEIMETOB,
MPOSIBIICHUS] 3aBHUCHUMOCTEH W 3aKOHOMEPHOCTEH, (QopMyIMpoBaTh HX Ha S3bIKE
TEOMETPUM U CO3JaBaTb T'€OMETPUYECKUE MOJENIH, MPUMEHSATh OCBOCHHBIN
TEOMETPUUYECKHI ammapar s penieHus] MPaKTUKO-OPUEHTUPOBAHHBIX — 3aj1ad,
WHTEPIPETUPOBATH U OIICHUBATH MOJTYUYCHHBIC PE3YIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SBISIETCS] BKIIOYEHHE B KypC CTEPEOMETPUU

B Hayaje ero M3y4YyeHUs 3ajad, pellaeMblX Ha YpPOBHE HHTYUTHBHOTO TO3HAaHUA, U
onpeAenéHHbIM 00pa3oM OpraHM30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO M TMPOCTPAHCTBEHHOTO MBINIIEHUS, CTUMYJIHPYET NPOTEKAHUE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K AAJIbHENIIEMY U3YUEHUIO MTPEAMETA.

[Ipenmourenue OTHAETCS HATJATHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOM
JesTeNIbHOCTH. Pa3BuTHE MpOCTPaHCTBEHHBIX TMpPEACTAaBIECHUN Yy yyammxcsi B Kypce
CTEpEOMETPUH MIPOBOJUTCA 3a CUET PELICHH 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAMUTCS C
OMOpON Ha HATJISAHOCTh, & ONEPUPOBAHHE O0Pa30M — B YCIOBUSX OTBJIEUYEHHUS OT HAIJISITHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIePKaHNUS.

OcHoBHBIE conepxaTenbHble JuHUKM Kypca «l'eomerpun» B 10-11 kiaccax:
«MHororpanHukny», «IIpsiMble U TIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «BeKTopsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOPMUPOBAHHE JTOTHUECKUX YMEHHUH pacipeeisieTcs He TOJIbKO



10 COJCP)KATCIbHBIM JIMHUSAM, HO W TI0 TojaM OOYYeHHUs Ha YpPOBHE CpEIHEro OoOIIero
oOpa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHUSI
paboueii mporpaMMbl, pacrpeaeEHHBIM T10 To1aM 00yUYCeHHUs, CTPYKTYPHPOBAHO TAKMM 00pa3oM,
9TOObI  OBJAJCHUE TICOMCTPUYCCKUMH  IMOHATHSMHA M  HABBIKAMH  OCYIICCTBIISIIOCH
MOCJICIOBATEIbHO W IOCTYMATEIbHO, C COOJIIOJICHMEM TMPUHIIMIA MPEEMCTBCHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY I€OMETPUYECKHX MPEICTABICHUIN 00yUYaroXcs,
pacimpsis ¥ yriryossis e€, 00pa3ys IpOYHbIC MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CcTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IPOocTpaHCTBO. 1lonATHe
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacriosnioxkxeHue NpsiMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, NTapaJlIeIIbHbIE U
CcKpemuBamomuecss npsaMsle. llapamnensbHOCTh NPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble IPSAMBIE B IIPOCTPAHCTBE; IMApPAJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPABJICHHBIMM CTOPOHAMH; yrojl MeXAy IpsAMbIMU B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IapajulelibHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX IocKocTel. [Ipocreiimme npocTpanCcTBEHHBIE (PUTYPBI Ha MIIOCKOCTH: TETPAdIp,
KyO, nmapajuienenumes; NocTpoeH!e CeueHuil.

[lepnieHAUKYIApPHOCTS OPSIMOM M IUIOCKOCTH: IEPIEHIUKYJSAPHBIE TpPsAMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIbHBIE W IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPHNEHAUKYJISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYISPHON
IUIOCKOCTH. YTJBl B NPOCTPAHCTBE: Yrojl MEXAY NPSAMOM M IUIOCKOCTBIO; IBYTPaHHBIA YIoOJl,
JMHENHBIA Yron ABYrpaHHoOro yria. I[lepnenaukymsp M HaKJIOHHBIE: PACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, pAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUUs (QUIypbl Ha IJIOCKOCTb.
IlepnenquKyISIpHOCTD IUIOCKOCTEN: ITPU3HAK IEPIEHIUKYISIPHOCTH ABYX IUIOCKOcTer. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHOTOrpaHHUKH

IlonsiTHE MHOIOrpaHHUKA, OCHOBHBIE JJIEMEHTBI MHOIOTPAaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrOrpaHHuKa. IIlpusma: N-yrospHas mpusma; rpaHu
U OCHOBAHMS MPHU3MBI; MIPsIMasi U HaKJIOHHAS IPU3MbI; OOKOBast M MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapanmnenenunen, NpsAMOYTOJbHBIN Mapajjlesienunen U ero cpoicrsa. IIupamuaa: N-yromapHas
nUpaMusia, TPaHU M OCHOBAaHUE NHUPaMU[bl; OOKOBash W IOJIHAS IMOBEPXHOCTb INHPaMUJIBbI;
IpaBWIbHAasg M Yyceu€HHas MNHpamMuaa. OJIEMEHTbl MNpU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOTPaHHMKU: MOHSITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAs
nUpaMu/a; MpaBUWbHAs TPEYrojbHas MUpaMyUia U NPaBUIIbHBIA TeTpasp; Ky0. IlpeacraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Ap, HoJAeKa’Ap M Hukocadap. CedeHus NpU3MBI U
NUPAMHU/IBI.

CuMMeTpusi B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOUYKH, MPSAMOM, IUIOCKOCTH.
ONEeMEHTH CUMMETPUH B IIMpaMuax, NapauieienuIe1ax, IpaBUIbHbIX MHOTOTDAaHHHKAX.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MIOBEPXHOCTU W IIOJIHOM ITOBEPXHOCTH MPsMOM NIPU3MBI, IUIOLIAJb OCHOBAaHHM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
NpaBWIBHON NMUpaMuibl, TEOpeMa O IUIOIAAM yced€HHoM mnupamuiabl. [lonstue o6 oOBEMe.
O06BEM nupamMubl, IPU3MBI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHMS] MEXAY IUIOIIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KUIIACC

Tesa BpaleHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxXHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; IJIOLIAb OOKOBOW M IIOJHOW MTOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyiomas U OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue W BBICOTA; OCHOBAHHS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. BzaummHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepol.

N3o00pakeHue e BpalieHus: Ha II0cKocTu. Pa3BépTka LUIUMHIpA U KOHYCA.

KomOuHaumuu Ten BpaiieHWss ¥ MHOTOTPaHHUKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue 00 o00BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapajienenuneaa u ciaeActBusi u3 He€. OO0béM mumHapa, koHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapanenbHOe OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILINHY), CEUEHHUs 1Iapa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockoctu u B ipocTpaHncTBe. CloKeHue 1 BBIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3a1ay, CBI3aHHbBIX ¢ IPUMEHEHUEM NPaBUII IEHCTBUMN C BEKTOPAMHU.
[IpsimoyronbHasi cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel Bektopa. Ilpocreiimue
3aJaud B KOOpIMHATaX. Yroa Mexay BekTopamu. CKalspHOe NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexAy NpSMBIMU U IUIOCKOCTAMHU. KOOpIuHATHO-BEKTOPHBIA METOJ MpU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE  pe3yiabTaThl  OCBOCHHS  MPOrpaMMbl  ydeOHoro mpeamera  «MaremMaTHKa»
XapaKkTePU3yIOTCS:

I'paxxnanckoe BociuTaHue:

c(hOPMHUPOBAHHOCTBIO TPAXKIAHCKON IMO3UIIMU OOYYArOIIETOCs KaK aKTHBHOTO M OTBETCTBEHHOI'O
qJieHa POCCUICKOTO OOIecTBa, MPEACTABICHHEM O MaTEeMaTHYeCKHX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOIEIYp TPaKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U Tp.), YMCHHEM
B3aUMO/ICHICTBOBATh C COIIMAIIBHBIMA HHCTUTYTAMHU B COOTBETCTBUHU C UX (PYHKIIUSIMH U Ha3HAYCHHUEM.

IMaTpuoTHYeCcKoe BOCIMTAHME:

Cc(OPMHPOBAHHOCTBIO POCCUHCKOM TPaKTAHCKOW MICHTUYHOCTH, YBAXEHHS K TMPOLUUIOMY U
HACTOSIEMY POCCUMCKOM MAaTeMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JIOCTHXKCHUSM POCCUKCKUX
MaTeMaTUKOB M POCCHUHCKON MaTEMAaTHYE€CKOW IIKOJIbI, K HCIOJb30BAHUIO ATUX JOCTHXKCHUH B IPYrux
HayKax, TEXHOJIOTHSIX, cepax SIKOHOMHUKHU.

JAyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAaHHWEM J[yXOBHBIX IIEHHOCTCH POCCHIICKOrO Hapojaa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHHUs, 3THYECKOT0 MOBEACHUS, CBS3AHHOTO C IMPAKTHUUYECKUM IPUMEHEHHUEM JOCTUKEHUW HAyKU U
JeSITeNIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETO.

IcTeTHYECKOe BOCIUTAHME:

ACTETHYECKUM OTHOLIEHHEM K MHUPY, BKIIOYAs 3CTETUKY MATEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3afay, PELICHHUH, pacCCyX JACHUN; BOCIPUUMUYNBOCTHIO K MaTEMAaTHUYECKUM acCIeKTaM Pa3IU4HbIX
BHJIOB UCKYCCTBA.

du3nvecKoe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS MPUMCHITh MaTeMAaTHYECKUE 3HAHWS B HMHTEpPEcax 370pPOBOIO H
Oe3omacHOro oOpa3a >KM3HM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0pPOBBIO (370pOBOE MHUTAHUE,
cOanmaHCHpOBAaHHBIA PEXHUM 3aHATUH W OTHbIXa, peryispHas ¢u3nueckas aKTHUBHOCTH); (DHU3MUECKOTO
COBEPUIEHCTBOBAHMSI, IIPH 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIBHON €S TEIbHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIOJIOOMS; WHTEPECOM K pazIMYHbIM chepam
npodeccHnoHaNbHOM AeSITENFHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKEHUSIMHI, YMEHUEM COBEpPIIATh
OCO3HaHHBIM BbIOOp Oyaymiedl mpodeccun U peaau30BBIBATH COOCTBEHHBIC JKU3HEHHbBIE IIJIAHBL;
TOTOBHOCTBIO M CITIOCOOHOCTBIO K MAaT€MaTHYECKOMY OOpa30BaHUIO W CaMOOOPa30BaHUIO HA MPOTHKCHUHU
BCEM KW3HU; TOTOBHOCTHIO K AKTHBHOMY YYaCTHIO B PEIICHHH NPAKTUYECKHUX 3aa4 MATEeMaTUYECKOM
HAIPABJIECHHOCTH.

IKoJ0rnyecKoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTHIO IKOJIOTUUECKOU KYIbTYPhl, MOHUMAHUEM BIUSHUS COITUATHHO-9KOHOMHYECKHUX
MPOIIECCOB HA COCTOSIHUE TPUPOJHON W COIMAIBHOM CpENbl, OCO3HAHHUEM TIJIO0ATBHOTO XapakTepa
HKOJIOTHUECKUX MPOOJIeM; OpUEHTAIe Ha MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHWW IS pelleHHs 3a]ad B
o0JacTu OKpYKaroIIeld Cpebl, TUIAHWPOBAHUS TMOCTYIKOB M OIICHKH HMX BO3MOXKHBIX TOCIEACTBHH IS
OKpY>KaloIlen Cpeibl.

[{leHHOCTH HAYYHOTO NTO3HAHUSA:

c(hOPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U OOIIECTBEHHOW TMPAKTUKH, TMOHUMAaHHEM MAaTeMAaTUYeCKOM HayKuM Kak cdepbl dYeloBeYeCKOn
JEATEeIIbHOCTH, ATaloB €€ Pa3BUTUS M 3HAYMMOCTH [JII Pa3BUTHUS LIMBUJIM3ALMU;, OBJIAJACHUEM SI3BIKOM
MAaTeMaTUKU U MaTeMaTH4YECKOW KYJIbTYpOW KaK CPEICTBOM IO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTBIIATH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.



METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTrHble pe3ylnbTaThl OCBOEHHUS MporpamMmbl  ydeOHoro mpeamera «MaremaTHKa»

XapaKTepU3yIOTCA OBJIAZICHUEM YHUBEPCAIBHBIMU HO3HABAMETbHBIMU OCUCMEUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OClCTNBUAMU, YHUBEPCATbHBIMU Pe2YIAMUSHIMU OeUCMBUAMU.

1) Vuueepcanvuvie nosnasamenvmvle Ociicmsus, obecneuusarom @Gopmuposanue 0OA306biX
KOZHUMUBHBIX NPOYECCO8 00VUAOWUXCA (0C80EHUe MEMO008 NOZHAHUSL OKPYICAIOWe20 MUpa, npumMeHeHue

JI02UYeCKUX, UCCIe008aMeNbCKUX Onepayuil, ymeHul pabomams ¢ uHgopmayueii).
ba3oBble Jlornyeckue 1eMcTBUSA:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEMaTHYECKHX OOBEKTOB, MOHSTHIA,
OTHOIICHUH MEXJIy TMOHATUSAMHU; (OPMYIHUPOBATh OMNPEICICHUs TMOHSITHH;, YCTaHABIMBATH
CYIIECTBCHHBIA MPHU3HAK KIAaCCH(PUKAIUU, OCHOBAHUS ISl OOOOIICHUS W CPABHEHHS, KPUTEPUU
IIPOBOJMMOI0 aHAJIN3a;

BOCIPUHUMATH, (opMynupoBaTb U NPeoOpa3oBBIBATH CYXKJAEHHUSA: YTBEpAUTEIbHBIE U
OTpHULaTeNIbHbIE, AMHUYHBIC, YaCTHBIEC U OOIIHE; YCIOBHBIE;

BBISBJISTh MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUs B (paKTax, JaHHBIX,
HAOJIIOJICHUSAX W YTBEPXKICHUSX;, MpeljiaraTh KPUTEPHH Ui BBISBICHHS 3aKOHOMEPHOCTCH U
MPOTUBOPEUHIA;

JeNaTh BBIBOJBI C HCIOJB30BAHHEM 3aKOHOB JIOTUKU, JCAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSATENIBHO JI0KA3aTEJIbCTBA MATEMATHUYECKUX YTBEPXKICHUM (TpsIMbIE U OT
MIPOTUBHOTO), BBICTPaWBaTh APTryMEHTAIMIO, MPUBOJUTH TMPUMEPhl M  KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKIACHHS U BHIBOJIBI;

BBEIOMpaATh CHOCOO pemnieHus y4eOHOW 3amadu (CpaBHHUBATh HECKOJIBKO BApUAHTOB PEIICHWS,
BBIOMpaTh HarOO0JIee TOIXO SN C Y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble HccienoBaTeJbCKHe JeHCTBUA:

UCIIOJIB30BaTh BOMPOCHI KaK HCCIIEOBATEIIbCKUNA HMHCTPYMEHT TIO3HaHUs; (HOpMYIHpOBaTh
BOTIPOCHI, (DUKCHPYIOIKE MPOTUBOPEUHE, MPOOJIEMy, YyCTAaHABIMBAaTh HCKOMOE M JaHHOE,
(GbopMHpPOBATh TUIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOJIUTh CAMOCTOSITEIIbHO CIUIAHUPOBAHHBIM JKCIIEPUMEHT, HUCCIICAOBAHUE 10 YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYeCKOr0 00OBEKTa, SIBJICHUS, IPOLIECCa, BBISIBICHUIO 3aBUCIMOCTEH MEXITY
00BbeKTaMu, SIBJICHUSIMU, TTPOIIECCAMH;

CaMOCTOSITENILHO (hOPMYJIHPOBATh OOOOIICHHWS W BBIBOABI IO PE3yJbTaTaM IPOBEAEHHOTO
HAOJIIOICHNS, UCCIICJIOBAaHUs, OIICHUBATh OCTOBEPHOCTH IMOJYYCHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
0000I1IeHMI;

HpOFHO3HpOBaTI) BO3MOKHOC paSBI/ITI/Ie Hpouecca, a TaKX€ BbIABUI'ATH HpCZ[HOJ'IO)KeHI/Iﬂ 0O €ro
pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Padora ¢ undopmanmeii:

BBIIBIIATh AepUUUTH MHPOpPMALUK, JAaHHBIX, HEOOXOAMMBIX JIi OTBETAa HAa BONPOC M JUIA
peleHus 3a/1auu;

BBIOMPATh MH(POPMAITUIO W3 HCTOYHHKOB PA3JIMYHBIX THIIOB, aHAIM3UPOBATh, CHCTEMATH3UPOBATh
Y MHTEPIPETUPOBATH HH(OOPMAITIIO Pa3IMIHBIX BUOB U ()OPM IIPEIICTABICHIS,

CTPYKTYpUpPOBaTh MH(POPMALIMIO, TMPEICTaBIATh €€ B pa3IM4yHbIX (OpMax, WILIIOCTPHUPOBATH
rpapuyuecKy;

OLIEHUBATh HAJAEKHOCTh WH(POPMAIIHN TI0 CAMOCTOSTENEHO CHOPMYITHPOBAHHBIM KPHUTEPHSIM.

2) Vhusepcanvhvie KOMMYHUKAMUGHBLE OeliCMEUsl, 00ecneuusaion chopmMuposanHoCnb COYUALIbHBIX
HABbIKO8 00YUaAOWUXCAL.
Oo0urenne:



BOCIPUHUMATH U (HOPMYIHPOBATh CYXIECHUS B COOTBETCTBHM C YCIOBUSMHU U LEISIMH OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 110 X0y PElIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJIYYCHHBIN pe3yJIbTaT;

B X0J1¢ 00CYX/IEHUS 33JaBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOM TEMbI, TPOOIEMBI, perraeMoin
3aJlayM, BBICKA3bIBaTh HJIEW, HAlleJICHHbIE HA TMOWCK PEIICHHUS; COMOCTABISTh CBOU CYXIACHHUS C
CYXJCHUSIMH JPYTHX YYaCTHHKOB AHAaiora, OOHApy>KMBaTh pa3liMyhe W CXOJACTBO IMO3UIMI; B
KOPPEKTHOH Gopme (HOopMyIHpPOBATh PA3HOTIACHS, CBOU BO3PAKECHUS;

MPEACTaBIATh PE3YJAbTaThl PpPEUICHUS 3aJadyd, OHKCIEPUMEHTa, MWCCIEI0BaHUsA, IIPOEKTa;
CaMOCTOSITENILHO BHIOMpATh OpMAT BBICTYIUICHUS C YYETOM 3a/1ad Mpe3eHTalli U 0cOOeHHOCTE!
ayTUTOPHUH.

CoTpyaHnuecTBo:

MOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBAa KOMAHTHON U WHAWBUIYAIBHON paObOTHI IPU pEIICHUH
y4eOHBIX 3ajay; MPUHAMATh IeJIb COBMECTHOHM ESTENbHOCTH, IUIAHHUPOBATh OPraHH3aIUI0
COBMECTHOM pabOThl, paclpeneisTh BHAbI PabOT, JIOroBapUBATLCS, OOCYXIAaTh IMPOIECC |
pe3ynbTaT paboThl; 0000IaTh MHEHUS HECKOJIBKUX JTFOICH;

y4acTBOBATh B IPYIIOBBIX opMax paboThl (00CYKIEeHUSI, 0OOMCH MHEHUH, «MO3TOBBIC IIITYPMBI»
Y UHBIC); BBIMOJIHATH CBOIO YaCTh pabOThI ¥ KOOPIAUHUPOBATH CBOM JICHCTBUSI C IPYTUMH YICHAMHU
KOMaH/Ibl, OICHWBaTh KAayeCTBO CBOCTO0 BKJIAJAa B OONIMA MPOAYKT IO KPUTCPHUSIM,
c(hOpMYyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvhvie pezynsamuenvie Oelicmeus, obecneyusarom GopmMuposanue  CMbLCIOBIX

YCMAaHOBOK U HCUZHEHHbBIX HABBLIKOE JTUUYHOCHIU.
Camoopranmszaums:

COCTaBJIATH IJIaH, AJITOPUTM pELICHU 3a/1a4M, BHIOUPATh CIIOCO0 PEIIEHHUs C Y4ETOM UMEIOIINXCS
pEeCypCcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapHAHThI
pelieHuii ¢ y4éToM HOBOW MH(pOpMaLuu.

CaMOKOHTPOJIb:

BJaJIeTh HaBbIKAMM I[O3HABATENbHON peQuieKCUU Kak OCO3HAHMS COBEpIIAEMbIX IEHCTBUH H
MBICIMTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMU CAaMOIPOBEPKH, CAMOKOHTPOJIS
IIpoLecca U pe3yJibTaTa peNICHUs. MAaTEMaTHYECKOU 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PELICHUU 3a1a4H, BHOCUTh KOPPEKTUBBI
B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, AHHBIX, HAMJIEHHBIX OLIMOOK, BBIIBIEHHBIX
TPYIHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJbTaTa LENU U YCIOBUSAM, OOBSICHATh NPUUYUHBI JOCTHXKEHUS WIN
HEJOCTHKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OMIUOKY, aBaTh OLEHKY NMPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KVIACC

OnepupoBaTh NOHATHAMU: TOUYKA, MPAMAs], INTIOCKOCTb.

IIpuMEHATH aKCUOMBI CTEPEOMETPUH U CIEACTBUSA U3 HUX IIPU PELIEHUU T€OMETPUYECKUX 3a/1a4.

OnepupoBarh NOHATHAMU: NAPAILIENBHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U TUNIOCKOCTEH.

KnaccudunupoBars B3aMMHOE pacioio’KeHUE MPSIMbIX U IJIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh NOHSITUSAMHU: ABYTPAHHBIN yroJ, TpaHU JABYTPAHHOIO YIJa, pedpo ABYTPaHHOIO YIJIa;
JIMHEWHBIN yroJl JBYTPAHHOIO yIJla; IpalyCHast Mepa JABYTPaHHOrO yIJa.

OnepupoBaTh MOHATUSAMHU: MHOTOTPAHHMK, BBINYKJIBIH W HEBBIMYKJIbIH MHOTOIPDAHHUK, JJIEMEHTHI
MHOT'OI'PAaHHUKA, IIPaBUJIbHBIM MHOTOTPaHHUK.



Pacnio3HaBaTh  OCHOBHBIC BHIBl MHOTOTPAaHHUKOB (IHpamMHaa; MpH3Ma, HPSIMOYTOJbHBINA
napajuiesienume, Kyo).

KnaccuunupoBarb MHOTOIpaHHHKH, BbIOMpas OCHOBaHMA I KiacCU(UKAIUMK (BBITYKJIbIE U
HCBBIITYKIJIBIC MHOTI'OI'paHHUKU; IMPpaBHUJILHBIC MHOTOI'PaHHUKU; IIpsAMbIC U HAKJIOHHBIC IIPU3MBI,
napauieIICUIIC b ).

OnepupoBath MOHATUSIMH: CEKYILAs INIOCKOCTh, CEUEHNE MHOTOTPaHHUKOB.

OOBSACHATH MPUHIUIIBI TIOCTPOCHUS CEYCHUM, UCTIONB3YSI METO CIIE/IOB.

CTpOI/ITB CCUCHUS MHOI'OI'PaHHHUKOB MCTOAOM CJICAOB, BBIIIOJIHATH (BBIHOCHBIG) IIJIOCKUC YCPTCIKU U3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemrate 3a1aun Ha HaXOXJIEHUE TEOMETPUICCKUX BEJIMYHH IO 00pasliaM WM aIrOPUTMaM, IIPUMEHSIS
HU3BCCTHLIC AHAJIMTUYCCKHUEC MCTOJAbI IPpHU PCUHICHHUU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BBIYHMCICHHUC
paCCTOﬂHI/Iﬁ MCXKAY [ABYyMdA TOYKaMH, OT TOYKH [O Hp;IMOI;'I, OT TOYKH 10 IUIOCKOCTH, MCKIY
CKPEUIMBAOIIUMHUCS MTPSIMBIMH.

Pemrate 3a1aun Ha HaXOXIEHUE TEOMETPUICCKUX BEJIMYHH IO 00pasliaM WM aIFOPUTMaM, IIPUMEHSIS
HU3BCCTHLIC AHAJIMTHUYCCKHUEC MCTOJAbI IPpHU PCUICHHUU CTAHAAPTHBIX MATCMATHYCCKUX 3alad Ha BBIYHCIICHHUC
YIJIOB MCXKAY CKPCHIMBAIOMIMMHUCA MPAMBIMU, MCKIAY HpﬂMOI\/JI U IIJIOCKOCTbIO, MCEKAY IIJIOCKOCTAMU,
JBYTPaHHBIX YTJIOB.

Bbruuciiate 00BEMBI W TUIOIMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpH3Ma, MHpaMuia) ¢
IpUMEHEHUEM (OPMYJI; BBIYUCIATH COOTHOLIEHMS] MEXIYy IUIOUIaJIMHU IOBEPXHOCTEH, 0OO0BbEMaMu
HOZIO6HI)IX MHOTI'OIrpaHHUKOB.

OnepupoBarh MOHATHSIMHU: CHMMETPHS B MPOCTPAHCTBE; IIEHTP, OCh U TNIOCKOCTh CUMMETPHH; IICHT,
OCh ¥ IJIOCKOCTh CUMMETPHH (DUTYPHI.

W3Bnekath, mpeoOpa3oBbIBAT W HMHTEPIPETUPOBATH HWHGPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

[TpumMeHsTh reoMeTpuvecKkue (GakThl JUISI PEIICHHS CTEPEOMETPUYECCKHX 3a/1ad, MPEIIoIararoiux
HECKOJILKO IIaroB PEIICHMs, €CIIN YCIOBUS IIPUMCHEHUS 3a/IaHbl B SIBHOU (hopMe.

[IpuMeHATH MpocTeiiye NPpOrpaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI NPH
PEIIEHIH CTEPEOMETPUIECKHX 3a/1ad.

[IpuBOIUTE MpUMEpPHl MaTEeMAaTHMYECKUX 3aKOHOMEPHOCTEW B MPUPOAEC U JKU3HHU, PACIO3HABATH
MPOSIBIIEHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHATh MOJydEHHBIE 3HAHUS HA IPAKTUKE: aHAIM3UPOBATh PEAIbHBIE CUTyallUd WU NPUMEHATH
U3YYECHHbIE MOHATHS B IPOLECCE IOMCKAa pEIIeHUs MaTeMaTU4ecKu C(HOpMyIHMpOBAHHOW NPOOIEMBI,
MOJIETIMPOBaTh peajbHbIE CUTyallUd Ha $3bIKE TE€OMETPUH, HCCIEA0BAaTh IOCTPOCHHBIE MOJENH C
UCIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI M TeopeM, ammapara aireOphl; pemath MpaKTHYeCKHe 3a/1a4H,
CBA3aHHBIC C HAXOXKIACHUCM I'COMCTPHUICCKUX BCINYHH.

11 KIIACC

OnepupoBarh TOHATHSIMH: [WIHMHIPUYECKAs IMOBEPXHOCTh, OOpa3ylomue IHIAHIPUYSCKOM
MOBEPXHOCTH; IWIMHJIP, KOHUYECKAash TOBEPXHOCTh, OOpa3yIolIue KOHHYECKON IMOBEPXHOCTH, KOHYC;
cepuueckas mOBEpXHOCTb.

Pacmo3naBate Tena Bpamenust (MWIWHIP, KOHYC, cdepa u map).

OOBACHATDH CITOCOOBI TTOTYYCHHUSI TEJT BPAIICHUSI.

KrnaccuduiupoBars B3auMHOE pacnoioskeHue Cephl U MIOCKOCTH.

OnepupoBarh MOHATHSIMH: IIAPOBON CETMEHT, OCHOBAaHHWE CETMEHTA, BBICOTA CErMEHTA; IIapOBOM
CJIOW, OCHOBaHHE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS; MIAPOBOU CEKTOP.

Bbraucisate 006EMBI M TUTOMIAM TTOBEPXHOCTEH TeJl BpAIICHUS, TECOMETPHUSCKUX TEJI ¢ MPUMEHECHHEM

bopmy.



OnepupoBaTh MOHATHIMH: MHOTOTPaHHHK, BITMCAHHBIN B cepy M ONMHMCAHHBIN 0KOJIO cepsl; chepa,
BIIMCAaHHAs B MHOTOTPAHHHK HJIM TEJIO BPAIICHHS.

Bb4ucnsaTh COOTHOMICHUSI MEXKAY TUTOIIAISIMUA TTOBEPXHOCTEH U 00hEMaMK MOAOOHBIX TETI.

N3o00paxaTh n3ydaembie (GPUTYPBI OT PYKH U C IPUMEHEHUEM TPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BhINOSTHATE (BBIHOCHBIC) ITUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTBIX O0BEMHBIX (DUTYP: BHJ CBEPXY,
cOOKY, CHU3Y; CTPOUTH CCUCHUS TEJl BPAILICHUS.

W3Bnekath, WHTEPIPETHPOBATH ©  MpeoOpa3oBbIBaTh WHOOPMALNKIO O TMPOCTPAHCTBEHHBIX
TEeOMETPUUYECKUX PUTYpax, MPEACTABICHHYIO HAa YePTEKAX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTRBE.

BBINOSHATE JCHCTBHS CIIOKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHHUSI BEKTOPA Ha YHMCIIO,
00BICHATH, KAKHMH CBOMCTBAMH OHHU 00J1a1af0T.

[TpuMeHsITh MpaBUIIO apauIeTIeIHUIe 1A,

OnepupoBaTh MOHATHUSAMH: JIEKApTOBBI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP, MOJAYJIb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YIOJ MEKIY BEKTOPAMH, CKAISPHOE MPOU3BEICHIUEC BEKTOPOB,
KOJUIMHEAPHBIE ¥ KOMILJIAHAPHBIE BEKTOPBI.

HaxomuTh cyMMy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MKy BEKTOPAMH, CKAISIPHOES
MIPOU3BEICHUE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOI crcTeMe KOOpIUHAT.

[TpumensITh TeoMeTpudeckne (HaKThl IS PEHICHUS CTEPEOMETPHYSCKHX 3ajad, MPEeoararomux
HECKOJIBKO IIaroB PEIIeHHs, €CIIM YCIIOBUS TPUMEHEHUS 33JJaHbl B IBHOH (opme.

Pemmath npocreiiime reoMeTpUIeCKHE 3a/1a4 Ha IPUMEHEHHNE BEKTOPHO-KOOPAMHATHOI'O METO/IA.

Pemarp 3a1aun Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKMX OTHOIICHHH M HAXOXJICHHUE T'€OMETPUYCCKUX
BEJIMYMH TI0 00pa3laM WIH aJrOpUTMaM, NMPHUMEHSS W3BECTHBIC METOJbI NPHU PEUICHWH CTaHIAPTHBIX
MaTeMaTUYECKUX 3a/1ad4.

[TpuMeHsATh MPOCTEHIIIE TPOrPAMMHBIC CPEICTBA M AIEKTPOHHO-KOMMYHHUKAI[HOHHBIC CUCTEMBI MPH
PEIIEHHUH CTEPEOMETPUIECCKHUX 3a/1a4.

[TpuBOIUTE TPUMEPHl MaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOAC W IKU3HU, PACIIO3HABATH
MPOSIBIICHUE 3aKOHOB '€OMETPHUH B HCKYCCTBE.

[IpuMeHsTh MOTYYeHHbIE 3HAHUS Ha MPAKTHUKE: aHATU3UPOBATh pPEAIbHbIE CUTYAallMH U MPUMEHSThH
W3YYCHHBIE TOHATHS B TPOIECCe MOMCKA pEIIeHUs MaTeMaTU4ecKd CHOpMyITHUpOBAHHOW MPOOIEMBI,
MOJICTTUPOBATh pPEATbHBIC CUTYallMd Ha s3BIKC TEOMETPUH, HWCCISAO0BAaTh IMOCTPOCHHBIE MOJIEIH C
HCIOJIb30BAHNEM T€OMETPUUYECKUX MOHSATUI M TEOpeM, arrmapara ajareOphl; pemaTs MPakKTHIeCKHe 3a1auH,
CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEIUYUH.
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10
12

12
10
11

68

KoHnTpoJbHbIe
padoThI

U= PR

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uudpossbre)
oOpa3oBaTeJibHbIE

pecypchl



EENN VRN O R

11 KJIACC

Ne i/ HaumeHoBaHue pa3/iesioB U TeM
NMPOrpamMMbl

Tena BpaieHus
OOBEMEI TEl
BekTopbl 1 KOOpMHATHI B POCTPAHCTBE
[ToBTOpenwue, 0600mEeHNE,
cHUCTeMaTu3alys 3HaHUH

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME

KoanuecTBo 4acoB

Bcero Konrpoabnble IIpakTuuyeckue
padoThI padoThI
12
5 1
10 1
7 1
34 3 0

JIeKTPOHHBbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIOHSTHS CTEPEOMETPHUU: TOYKA,
npsiMasi, TJI0CKOCTh, MPOCTPAHCTBO.
[IpaBuia u300paxeHust Ha PUCYHKaX:
M300paXeHUS IOCKOCTEH, MapauieIbHBIX
MPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[TonsTHs: mepecekaronuecs MIOCKOCTH,
MepeceKaroIIrecs npsiMas U II0CKOCTh
[TonsTHS: Mepecekaronecs MIOCKOCTH,
TepeCEKAIOIINECs MpsiMasi U TIOCKOCTh
3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHe MHOTOIPaHHUKOB Ha
PUCYHKAX, Ha MMPOEKIIMOHHBIX YepPTEKaX
HauanpHbie cBenenus o kyoe U mupamusie,
UX pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

HavaneHble cBeieHUs 0 KyOe U MupamMu/ie,
uX pa3BEéPTKU U Mozenu. CedeHust
MHOTOTPaHHUKOB

ITousiTre 06 aKCMOMATUYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUU U CIECACTBUS U3 HUX
[TousiTHE 00 aKCHOMATHYECKOM
MTOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
ITousiTne 06 aKCMOMATUYECKOM
MMOCTPOECHUU CTEPEOMETPUU: AKCUOMBI

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl



10

11

12

13

14
15
16
17

18
19

20
21
22

23

24

CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsTHEe 06 aKCMOMaTHYECKOM
IIOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPUU U CIAEACTBUS U3 HUX
B3aumHoOe pacnonoxeHue npsiMbIx B
IIPOCTPAHCTBE: MEPECEKAIOLINECS,
NapajuleIIbHbIE U CKPEILNBAIOIINECS
IpsiMbIE

[TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: Mapaljie/IbHbIE IPSIMBIE B
IIPOCTPAHCTBE; MapAJUIEIbHOCTD TPEX
MIPSIMBIX

[TapanmienbHOCTb NPAMBIX U INIOCKOCTEN B
npoctpaHcTse: [lapamienbHOCTh NPAMON U
IJIOCKOCTH

VYTIIbl ¢ COHANpaBIEHHBIMU CTOPOHAMU
VYroa Mexay npsiMbIMU B IPOCTPAaHCTBE
Yron Mexay npsMbIMU B IPOCTPAHCTBE
[TapamenpHOCTh IIOCKOCTEN:
NapajuleIbHbIE III0OCKOCTH

CaoiicTBa napamieabHbIX MIIOCKOCTEN
[Ipocreiinme npocTpaHCTBEHHBIE PUTYPBI
Ha TJIOCKOCTH: TETPadp, KyoO,
napajuiesIenunes

[Toctpoenue ceuenunit

[TocTpoeHue ceueHuit

KonrtponsHas padora no teme "[Ipsimblie u
IJIOCKOCTH B IIPOCTPAHCTBE.
[TapanmnenbHOCTb NPSAMBIX U IIIOCKOCTER"
[lepneHMKyIAPHOCTD NPSMOM U
IJIOCKOCTH: MEPIEHANKYIISPHBIE IPSIMBIE B
MIPOCTPAHCTBE

[IpsiMble apasienbHble U
MIEPIEHIUKYIIIPHBIE K IIJIOCKOCTH

e

=

-



25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

[Ipsimble napasienbHbIe U
MEePHIEHIUKYISIPHBIE K ITTIOCKOCTH

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U

IIIIOCKOCTH

[Ipu3Hak neprneHIuKyIIpPHOCTH MPSIMON U

IIJIOCKOCTH
Teopema o IpsMOH NEePIICHANKYIISIPHOMN
IIJIOCKOCTH

Teopema o npsiMoii epreHAUKYISIPHON
IIJIOCKOCTH

Teopema o npsiMoOii epreHAUKYISIPHON
IIJIOCKOCTH

[lepnieHIuKysIp ¥ HAKIIOHHBIE:
paccTostHue OT TOYKHU J0 MIIOCKOCTH,
paccTostHue OT NMPSMOM 10 IIIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
paccTostHue OT TOYKHU J0 IIJIOCKOCTH,
paccTostHuE OT MPSMOM 10 MIIOCKOCTH
[lepnieHIUKYNsIp U HAKIIOHHBIE:
paccTostHue OT TOYKHU 10 IIIOCKOCTH,
paccTostHuE OT NMPSMOM 10 MIIOCKOCTH
[lepnieHIUKYISIp ¥ HAKIIOHHBIE:
paccTostHue OT TOYKHU JO IJIOCKOCTH,
paccTostHuE OT NPSMOM 10 MIIOCKOCTH
VYTIIBl B IPOCTPAHCTBE: YIOJ MEXIY
IIPSIMOM U TUIOCKOCTBIO

JIByrpaHHBIN yroJl, TMHEHHBIN yromi
JBYTPAHHOI'O yIJIa

JIByTpaHHBIN yroJl, JMHEHHBIN yroa
JBYTPAHHOI'O yIJIa
[lepneHIMKYIApHOCTD MIOCKOCTEM:
MPU3HAK NEPIEHIUKYISIPHOCTU ABYX
IIJIOCKOCTEN

[TeprieHAMKYASAPHOCTD MIOCKOCTEM:



40

41
42
43
44

45

46

47

48

49

50

MIPU3HAK MEPIECHIUKYISIPHOCTU ABYX
IIJIOCKOCTEN

[leprieHAMKYASAPHOCTD IIOCKOCTEH:
MIPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IJIOCKOCTEN

TeopeMa 0 TpEX NepHEHANKYIIApAX
Teopema o Tpéx nepneHAUKYISIPax
TeopeMa 0 TpEX NepHEHANKYIIApAX
KonTponbHas pabota no Temam

"[lepneH IUKYISIPHOCTD MPSAMBIX U
mockocTel" u "YTibel MEXy NPSIMBIMU U
miockocTsmMu"

[TonsiTie MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOT'PAaHHUKA, BBITYKJIbIC U
HEBBITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTpaHHHUKA

[Ipusma: n-yronpHast mpu3Ma; rpaHu U
OCHOBaHMS IPU3MBbI; IpsiMasi U HaKJIOHHAs
MPU3MBI; OOKOBAs U MOJIHASI TOBEPXHOCTh
MIPU3MBI

[Tapamrenenunen, NpsMOyTOJIbHBII
napajuieJIenuIne ] U ero CBoicTBa
[Mupamua: N-yroiapHas MUpaMuia, TpaHu
Y OCHOBaHUE MUPaMUIbI; OOKOBAS U
MTOJTHAS! TIOBEPXHOCTH TTUPAMHU/IBI;
MpaBUJIbHASA U YCEUEHHAS TUPAMUIA
[IpaBuIBEHBIE MHOTOTPAHHHUKH: TTOHSTHE
MPaBUILHOTO MHOTOTPAHHUKA;
MpaBUJIbHAS MTPU3Ma U NPaBUITbHAS
NUpaMu/a; TpaBUiIbHask TPEYroJdbHas
MUpaMU/Ia ¥ TPABUIBHBINA TETpadap; Kyo
[Ipeacrasnenue o mpaBUIbHBIX
MHOTOTpaHHUKAX: OKTa3p, AOACKadIp U
UKOCadIp.

e
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52

53

54

55

56
57
58
59
60
61
62
63
64

65

66

CumMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIHO TOYKH, MPSIMOH, MJIOCKOCTH.
DNeMEeHThl CUMMETPUU B TUpaMuax,
napaJiesienumneax, MpaBUIbHBIX
MHOTOTpaHHUKAX

Brruuciienue 31eMeHTOB MHOTOTPaHHHKOB:
pEOpa, TuaroHamu, yribl

[Inouianp 60KOBOM OBEPXHOCTH U MOJIHOM
MOBEPXHOCTU MPSIMON MPU3MBI, MIOIIAh
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTU MPSIMON MPU3MBI

[Inomanp 60KOBOIM OBEPXHOCTH U
MMOBEPXHOCTHU MPABUIILHOM MUPaAMUJIBbI,
TeopeMa O IIomaan OOKOBOU
MTOBEPXHOCTU YCEYEHHOU MTUPAMU/IBI
Kontponbnas paboTa mo teme
"MHororpanHuku"

[TonsiTre 06 06bEMe

O0BEM TUpaMUIbI

O0BEM TUpaMHUIBI

O06BEM TUpaMuIbI

O0BEM TUpaMHUIBI

OO6BbEM PU3MBI

O0BEM npu3MBbI

OO6BbEM PU3MBI

Kontponbnas padota o teme "OO0bEMBI
MHOTOTPaHHHUKOB"

[ToBTOpeHME, 0000IIEHNE CHCTEMATH3AITUS
3HaHui. Iloctpoenue ceyenuii B
MHOTOTpaHHHKE

[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTHU3 AU
3HaHUU. BpruncieHne pacCTOSHUM: MEXAY
JBYMSI TOYKaMH, OT TOUYKH JI0 MIPSIMOH, OT
TOYKH JI0 TIIOCKOCTH, MEXKTY

PR R RRPRRRRR



CKPEITUBAIOIIUMHUCS TPSIMBIMH
67 HToroBast KOHTpOJIbHASA paboTa
68 [ToBTOpEeHME, 0000IIEHNE CUCTEMAaTH3AITUS
3HaHUU. BeIlUKCIIEHUE YIIIOB: MEXIY
CKPENTUBAIOIIUMHUCS TPSIMBIMHA, MEXKITY
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YIJI0B MEXY TUIOCKOCTSIMH
OBUIEE KOJIMYECTBO YACOB I10O
ITPOI'PAMME

68



11 KJIACC

Nen/m  Tema ypoka Kosaun4yecTBo 4acoB Hara JJIeKTPOHHbIE
Bcero Kourposbubie IIpakTtuyeckue u3ydyeHus  uudposbie
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
Cdepa u map: ueHTp, paanyc, Iuamerp; 1
TUTOIIAb IOBEPXHOCTH CEphI
B3anMHoe pacnionoxxenue cepbl u 1

TUIOCKOCTH; KacaTelbHask INIOCKOCTh K
chepe; iomaab chepsl

N3o6paxenue chepsl, mapa Ha 1
wiockoctu. CeueHus mapa
[MnnuHapudeckas NOBEPXHOCTb, 1

o0pasyromue UINHAPHYECKON

MTOBEPXHOCTHU, OCh HMJIMHIPUUECKOI

MTOBEPXHOCTU

[unuuap: ocHOBaHUS U OOKOBast 1
MMOBEPXHOCTh, 00pa3yroias u oCh;

IUI0IIab OOKOBOH U MOJTHOM

MTOBEPXHOCTHU

N300pakeHne HUINHAPA Ha TNIOCKOCTH. 1
Pa3Béprka unnunapa. Ceuenus

WINHApPA (TUIOCKOCTHIO, MapajuieIbHON

WM TIEPIEHANKYISIPHON OCH IIMJIMHIPA)
Konnueckas moBepxHOCTb, 00pa3ylomiue 1
KOHHUYECKOW MOBEPXHOCTH, OCh U

BEPIIMHA KOHUYECKON TOBEPXHOCTH

Konyc: ocHOBaHuE U BepIINHA, 1
o0pasyloias U oCh; MIIOLA b OOKOBOW U

ITOJTHOW ITOBEPXHOCTH

Yceu€HHbI KOHYC: 00pa3yromme u 1
BBICOTA; OCHOBaHMs U OOKOBasI

IIOBEPXHOCTh



10

11

12

13
14
15
16
17
18
19

20
21

22

23

24

25

N3006paxeHune koHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(TIIOCKOCTHI0, MapaljIeNIbHOM
OCHOBAHHIO, 1 MJIOCKOCTHIO,
MIPOXOISIICH Yepe3 BEpIINHY)
KomOunanws ten BpameHus u
MHOTOTPaHHUKOB

MHoOrorpanHuK, OIMCaHHBIA OKOJIO
cdepsl; cdepa, BUcaHHAs B
MHOTOTPAaHHHK HJIM B TEJIO BPAIICHUS
[Tonstue 06 06bpéMe. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

O0bEM UIHHIIpa, KOHYCa

O06BEéM mapa u rwiomazas cheps
[TogoOHEbIE TENa B MPOCTPAHCTBE.
CooTHOIIEHHS MEX Y TUIOIAIIMU

MOBEPXHOCTEN, 00bEMaMHM MOAOOHBIX TET

KontponbHas padora o temam "Tena
BpaieHus" u "O6bvemsl Ten"

BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE
CrnosxeHue 1 BBIYUTAHUE BEKTOPOB
YMHOK€EHNE BEKTOpa Ha YNCIIO0
Pasnosxxenne BekTopa 1o TpéM
HEKOMIUTaHapHBIM BekTopaM. [IpaBuio
napajesenumnena

Pemenue 3anay, cBA3aHHBIX C
IIPUMEHEHHUEM TNIPABUII JEHUCTBUN C
BEKTOpPaMH

[IpssmoyronbHas cucteMa KOOpAUHAT B
npoctpanctse. KoopanHatel BekTopa.
[Ipocreiimue 3a1auu B KOOpAUHATaX
VYron mexay Bekropamu. CKansipHOe
IIPOU3BEICHNE BEKTOPOB

Brruncinenue yriioB Mexy NpsIMBIMH 1

[EEN

il
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27

28

29

30

31

32

33
34

IJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIN METO ITPU
pEIIeHNN T€OMETPUYECKUX 3a/1a4
KonTponpHas padota o Teme "BekTopsl
Y KOOPJIMHATHI B MPOCTpaHcTBE"
[ToBTOpeHUE, 0600IICHNE 1
cucremarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpeHUE, 0600IICHNE 1
cucremarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEeHME, 0600IICHNE 1
cUCTeMaTu3alus 3HaHui. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpenue, 0600IIEHNE U
cUCTeMaTu3alus 3HaHUi. 3a1a4un
TUTAHUMETPUHU ¥ METOJIBI UX PEIICHUS
[ToBTOpeHue, 06001IeHNE 1
crcremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTepEOMETPUH

HToroBasi KOHTpOJIbHASA paboTa
[ToBTOpenue, 0600IEeHNE U
cucTeMaTHh3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34






