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INOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4aIOLIINXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HPEIBSBIIEMBIX K MaTeMAaTHYECKOMY OOpa30BaHHUIO, ¥ TPAJUIMN POCCHUIICKOrO 00Opa3oBaHWUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06HIGKYHBTypHOFO, JIMYHOCTHOTI'O 1 ITO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTHU 06y11a}0mnxcsl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocth ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeIHEro oO0Iero ooOpazoBaHUs
00yCIIOBJIEHa NPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W NPEIMETHBIX PE3YJIbTaTOB
00y4YeHHsI TEOMETPHH B HANpPABJICHUU JMYHOCTHOTO Pa3BUTHS OOydaromuxcs, (OpMHUpPOBAHUS
(GyHKIIMOHAIBHOW MaTeMaTH4YeCKONH TPaMOTHOCTH, M3Y4YEHHS APYTrUX Y4eOHBIX JUCIMILIUH.
PazButne y oOydarommxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
FeOMETPUUECKUX a0CTPaKIUN, COOTHOIIEHUU PEaIbHOTO U UCAlbHOTO, XapaKTepe OTpaKeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEABHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIHPOBAHUS B HAYyYHOM TIO3HAHMM M B IIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadecTB
MBIIUICHUSI, HEOOXOIUMBIX JJISl a/1allTAlliU B COBPEMEHHOM OOIIECTBE.

['eomerpus siBisieTcss OOHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0pa3oBaHMs, TaK Kak OOECHedrBaeT BO3MOXKHOCTh M3YYEHHs KaK AMCIMILIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTaPHOM.

Jlormdeckoe MblluieHue, (GopMupyemMoe MNpu H3yYEeHUH OOYYarOIIMMUCS MOHSITHUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIEMOYKH JIOTUYECKHX YTBEPXKICHUH B XOJI€ pEIICHUS
FEOMETPUUECKUX 3a/lay, YMEHHE BBIABUTaTh M OIMNPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHHWH 33/a4 €CTECTBEHHO-HAy4YHOIO IMKJIA, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHue opueHTUpPOBaThCs B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTsIX
NesITeIbHOCTH YenoBeka. OpUeHTalus yelloBeKa BO BpEMEHU M MIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBUE €0 COLUAIbHOrO OBbITHSA, (hOpMa OTPaXKEHHS OKPYKAIOLIEr0 MUPA, YCIOBUE YCIIEITHOTO
MO3HAHUSA U aKTUBHOT'O npeoOpa3oBaHus JeHCTBUTEIILHOCTH. OnepupoBaHue
IIPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEAMHSCT pa3HbIe BUABI YUEOHOW M TPYIOBOH JESITEIHHOCTH,
ABISIETCA OAHMM M3 TNPOPECCHOHATBHO BaXHBIX KadyecTB, IMOITOMY aKTyalbHa 3ajaya
dbopmupoBaHUs y 00yJaOLINXCS MPOCTPAHCTBEHHOTO MBIIJICHHUS KaK Pa3HOBHIHOCTH 00pa3HOTO
MBIIIIEHUS] — CYIECTBEHHOT0 KOMIIOHEHTa B MOATOTOBKE K MPAKTUYECKOH AESITeIbHOCTU I10
MHOTHM HalpaBJICHUSM.

Llenb ocBOeHMsI MporpaMMbl yueOHOTo Kypca «I eomeTpus» Ha 6a30BOM ypOBHE 00yUeHUs
— 0011e00pa3oBaTeIbHOE U OOIIEKYJIbTYPHOE pa3BUTHE OOYUYAIOIIMXCS Yepe3 oOecreueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHU U
NeWCTBUH, CTIETU(PUIHBIX TEOMETPHUH, BO3SMOXXHOCTH YCIIEITHOTO TIPOIOJDKEHUST 00pa30BaHUs 110
CHEUHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[Tporpamma o reomeTpun Ha 6a30BOM ypOBHE IIpeIHa3HAYEHA AJIs 00yJarouXCcs CpeiHen
MIKOJIbI, HE MWCIBITHIBABIINX 3HAYMUTENIBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanus. Takum oOpazom, oOydaromipecss Ha 0a30BOM YpOBHE JOJKHBI OCBOWUTH 0OIINe
MaTeMaTHYECKUEe YMEHUs, CBSI3aHHbIE CO Celn(UKOI TeOMETpUN U HEOOXOAUMBIE ISl AKHU3HHU B
coBpeMeHHOM oOmiecTBe. Kpome 3Toro, oHu MMEIOT BO3MOXKHOCTb M3YyYUTh F€OMETpHI0 OoJee
ri1yOOKO, €cli B JajbHEWIIeM BO3HUKHET HEOOXOJMMOCTh B TI'€OMETPHYECKHUX 3HAHUAX B
npodhecCuoHATBbHON NeSTENbHOCTH.



JlocTirkeHue el OCBOEHUS MTPOrpaMMbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINUX
3amau. [IpuopureTHbIMU 3a1auaMu ocBoeHus Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHEe B 10—11
KJ1accax SIBJISIFOTCS:

e (opMupoBaHME NPEACTABICHUS O TE€OMETPUM KaK 4YacTH MHUPOBOH KyNbTypel U

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOILUM MUPOM;

e (opMupOBaHME IPEACTABIECHUS O MHOIOTPAaHHMKAX M TellaX BpALICHUS Kak o
BOKHEHIINX MAaTEMAaTUYECKUX MOJEINSX, TO3BOJISIOIIMX ONMUCHIBATE M U3yYaTh pa3Hble
SBJICHUS OKPY>KAIOIIIETO MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEpTEXaxX, MOJEIAX M B PEaIbHOM MHUpE
MHOTI'OI'paHHMKH U TeJla BpallleHHs;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
POCTPAHCTBEHHBIX (DUTYD;

e (opMupOBaHHE YMEHHUsS OIEPUPOBATb OCHOBHBIMHU IMOHATHUSMU O MHOI'OIpaHHMKax W
TeJlaX BpallleHUs] U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aa4; (OopMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNIbHbIE  pAacCyXkJE€HHS B  XOJ€  pPELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTyaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOydaromuxcs,
[IO3HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUYHOCTH MBILIUICHUS;

e (dopmupoBaHue (QpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrno3HaBaTh MPOSIBICHUS FEOMETPUUECKUX TOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peasbHbIX JKU3HEHHBIX CUTYalMsIX U NPU U3YYECHUHU JPYTUX Y4eOHBIX IPEIMETOB,
NPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIMpOBATH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUYECKHE MOJENIH, IPUMEHSITh OCBOEHHBIN
FEOMETPUUYECKUH ammapar Juid pelIeHds IPAKTUKO-OPUEHTHUPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH IOJTY4YEHHbIE PE3yJIbTaThl.

OTnnuuTeNbHON 0COOEHHOCTHIO IPOTPAMMBI SIBIISIETCS BKJIFOUEHUE B KypC CTEPEOMETPUH B
HayYaJIe ero U3y4eHus 3a/ad, PelIaeMbIX Ha YPOBHE UHTYUTHUBHOI'O MO3HAHMS, U ONPEAECIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HajJ HHUMH, YTO CIOCOOCTBYIOT DPAa3BUTHUIO JIOTMUECKOIO U
IIPOCTPAHCTBEHHOTO  MBILIUIEHUS, CTHUMYJIMPYET IPOTEKAaHWE MHTYUTHBHBIX IIPOLIECCOB,
MOTHUBHPYET K JalbHEUILIEMY N3YUEHHUIO NTPEAMETA.

[Ipeamourenne OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METONYy OOy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKOU
JESATENIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABIECHUH Y YUAIIUXCS B KypCe CTEPEOMETPUHN
IPOBOAMTCA 3a CUET pEleHUs 3a7ad Ha CO3JaHHe MPOCTPAHCTBEHHBIX OOpa3oB M 3ajay Ha
ONEepUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue obOpa3a MPOBOJIUTCS C OMOPOH Ha
HarJIsJHOCTh, a OTIEpUPOBAaHUE 00Pa30M — B YCIOBUSAX OTBJIEUEHHUS OT HATJISITHOCTH, MBICIEHHOTO
W3MEHEHUS €r0 UCXOJHOTO COAECpKaHUS.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11 kmaccax:
«MHororpanHukn», «lIpsMble U IIIOCKOCTH B NMPOCTpaHCTBE», «Tena BpalieHus», «BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOpMUPOBAHKE JTOTHUECKUX YMEHUN pacrpeensieTcsi He TOIbKO
[0 COJAEP)KaTeNIbHBIM JIMHUSM, HO M MO rojaM oOy4yeHHs Ha YpPOBHE CpEJHEero oOIIero
o0Opa3oBaHwUs.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmsbl, pacrpeeiaEHHbIM 0 TofaM 00yUueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
YyTOOBl ~ OBJIQJICHUE TIE€OMETPUYECKHMMHM  TIOHATUSIMHM M  HaBbIKAMH  OCYIIECTBISIOCH
MOCJIEI0BATENIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAJIUCH B OOLIYI0 CUCTEMY I€OMETPUYECKHX MPEACTaBICHUIN 00yJaromumxcs,
pacumpsis 1 yriayosnsis e€, o0pa3ysi IpOYHbIe MHOXKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenne reomerpun orBoauTcs 2 yaca B Hegento B 10 knacce u 1 yac B Hegeno B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUSA CTEpeOMeTpuH. Touka, npsmasi, INIOCKOCTh, pocTpaHCTBO. 1lonATHe
00 aKCHOMaTHUYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
cKpemuBampomyecss npsamsle. llapannensHOCTh NpPAMBIX M INIOCKOCTEHM B IPOCTPAHCTBE:
napajuleJbHble IIPSAMBbIE B IIPOCTPAHCTBE; IMApPAJJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
IPSIMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMM; YroJl MEXKIY IpPSIMBIMU B
npoctpancTBe.  llapamienpHOCTE  IIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX II0cKocTel. [Ipocreiimume nmpocTpancTBEHHBIE (PUTYPHI Ha MIIOCKOCTU: TETPadIp,
KyO, nmapajuiesenumes; NoCTpOeHNe CeYeHU.

IlepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpsMbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON IUIOCKOCTH.
VYTl B IPOCTPAHCTBE: YIOJI MEKIAY NPSMOM U IUIOCKOCTBIO; JBYTPAHHBIN YIOJl, JMHEWHBIN yroi
JBYrpaHHOro yria. [IeprneHauKynsp M HaKJIOHHBIE: PAcCTOSHME OT TOYKH N0 IIIOCKOCTH,
paccTosiHUe OT MPSAMOMN JI0 IMIIOCKOCTH, MPOEKIUs (PUTYphl HA MIIOCKOCTb. [lepneHuKyIsipHOCTh
IUIOCKOCTEM: MNpPHU3HAK IEPHEHAUKYJISIPHOCTH  ABYX ILIockocted. Teopema o0  Tpéx
NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTuE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTIOIDAaHHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOIPAaHHUKY; Pa3BEPTKA MHOTOrpaHHMKA. [Ipru3ma: N-yronapHas npusMa; rpaHu
U OCHOBAHMS MPHU3MBbI; NIPsIMasi U HaKJIOHHAs MIPU3MBbl; OOKOBas U MOJIHAsI TOBEPXHOCTh IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIbHBIN IMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
nupampsia, TpaHM W OCHOBAaHHME NHMpaMHbl,; OOKOBas W IOJHAs IOBEPXHOCTb IMUPAMUJbI;
IpaBWIbHAsg M Yyceu€HHas MNHpaMuaa. OJEMEHTbl MNpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOI'PAHHUKHU: TOHATHE IIPABUIBHOIO MHOIOIDAHHUKA; MPAaBWIbHASA MPU3Ma U IIpaBUIIbHAS
NUpaMK/JIa; IpaBUJIbHAs TPEYTroibHas MMpaMKia U IPaBUIIbHBIN TeTpasap; KyO. [Ipencrasnenue o
IIPABWJIBHBIX MHOTOTPAaHHUKAX: OKTA3p, AOACKAdAp U ukoca’ap. CeueHus Npu3Mbl U TUPaMUBL.

CumMeTpusi B NPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DNEMEHTB CUMMETPUU B IMPaMUJax, NapauleIenuIe1ax, IPaBUIbHBIX MHOTOTPaHHUKAX.

Boruncnenue 3eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI PU3MBI, IJI0IIA{b OCHOBaHUM, TEOpeMa 0 OOKOBOH
MOBEPXHOCTU NpsMOM mpusmbl. [lnomaas G0KOBON MOBEPXHOCTH U MOBEPXHOCTU MPABUIBLHON
MUPAMHUJIBI, TEOPEMA O TUIOMIAIN yceu€HHOM nupamuabl. [Torstre 06 06béme. OOBEM MupamMuisbl,
IIPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IJIOUIAIIMU IOBEPXHOCTEH,
00BbEMaMHU TOJIOOHBIX TEJI.

11 KJIACC

Tesa BpameHus

[Munuaapudeckas TOBEPXHOCTh, OOpa3ylolue IWINHIAPUYECKOH TMOBEPXHOCTH, OCh
MATUHAPUYECKONU TTOBEpXHOCTH. L{MmuHap: ocHOBaHUS M OOKOBas TOBEPXHOCTh, 00pa3yromas u
0Cb; IUIOMIaAh OOKOBOI U TIOTHON MOBEPXHOCTH.

KoHnnueckasi mOBepXHOCTh, 0Opa3ylolue KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIINHA
KOHUYECKOW ToBepXHOCTH. KoHyc: OCHOBaHWME W BepIIMHA, OOpa3yiolas W OCh; IJIOMIAIb



OOKOBOW W TOJHOH MOBEPXHOCTH. YCEUu€HHBIN KOHYyC: 00pa3ylolye M BBICOTa; OCHOBAHUS U
OOKOBast TOBEPXHOCTH.

Cdepa m map: meHtp, paamyc, AUaMeTp; IJIOMIAAb IMOBEPXHOCTH cdephl. B3ammHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIoIabs chepol.

N3o00pakeHue e BpalieHus: Ha I0cKocTh. Pa3BépTka LUIUHIpa U KOHYCA.

KomOunanuu Tten BpamieHus ¥ MHOTOTPaHHUKOB. MHOTOTPaHHUK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 oO0BEMe. OcHOBHBIE cBoWcTBa 00BEMOB Tel. Teopema 00 o00BEME
IPSAMOYTOJIBHOTO NapaljieNienuIe a u cieacTBus u3 He€. O0bpEM nninnHapa, Konyca. O0bEM mapa
U TUIOIIAb Chephl.

[TonoGuble Tema B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMH TOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEI.

Ceuenust wmwiMHIApa (MapauiebHO MW NEPHCHAUKYJISIPHO OCH), CEUYEHHS KOHYyca
(mapaienbHOe OCHOBAHUIO U MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CIIOXKEHNE U BBIYMTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM MTPABHII JCHCTBHUI C BEKTOpaMHU.
IIpsmMoyrosnbHas cucremMa KOOpAMHAT B IpocTpaHcTtBe. KoopaumHatel Bektopa. IIpocreiimne
3a7layd B KOOpAMHAaTax. Yroa Mexay BekTopaMu. CKallipHOE IPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay HNpsMBIMU U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ IpU
pEIIeHNU T€OMETPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATbHI

JIndHOCTHBIE  pe3yNbTaThl OCBOEHHUS MporpamMmbl  ydyeOHoro mpeamera «MaTemarukay
XapaKTEPU3YIOTCS:

I'paxknanckoe BocniuTanue:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKON TO3HMIIMH OOYYAIOIMIErocs KaK aKTHBHOTO U OTBETCTBEHHOTO
YJleHa POCCHUHCKOro O0OIIecTBa, NPEACTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKIAHCKOro o0IiecTBa (BbIOOPHI, OMPOCH! U Tp.), YMEHUEM
B3aMMOJICHICTBOBATH C COLMATBHBIMUA MHCTHTYTAMH B COOTBETCTBUU C MX (DYHKIUSIMU M Ha3HAUCHUEM.

IlarpuoTHyeckoe BociMTaHUE:

c(OPMHUPOBAHHOCTBIO POCCHMCKON Tpa)KTaHCKOM WIACHTUYHOCTH, YBAXKEHUS K NPOLUIOMY U
HACTOSIIIIEMY POCCHUMCKON MaTeMaTHUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTUKEHUSM POCCHUUCKUX
MaTeMaTUKOB U POCCHUMCKOW MAaTEMATHYECKOM ILIKOJIbI, K MCHOJb30BAHUIO 3THX JOCTHKCHUH B APYTUX
HayKaX, TEXHOJIOTUSIX, chepax SKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHEM JYyXOBHBIX IIEHHOCTEHl POCCHUHCKOTrO Hapoja; c(hOopMHUpPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHUA, STUYECKOTO IOBEICHUS, CBSI3aHHOTO C NPAKTHYECKUM MNPUMEHEHHEM IJOCTHKEHUM HAYKU U
JESATENIbHOCTBIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIaa B IOCTPOCHHE YCTOWYMBOTO Oy IYILIEro.

JcTeTH4YecKoe BOCIUTAHME:

3CTETUYECKUM OTHOLIEHHEM K MHpY, BKJIOUas SCTETUKY MaTEMaTUYECKHX 3aKOHOMEpPHOCTEH,
00BEKTOB, 33J1a4, PEIICHUH, PACCYKACHUI; BOCPUUMUYNBOCTHIO K MATEMAaTUYECKUM aCIEKTaM Pa3IUYHBIX
BUJIOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTHIO yYMEHHUS NPHUMEHATh MaTeMaTHUYeCKHWe 3HaHUs B HMHTEpecax 3/I0pOBOTO U
Oe3zomacHOro 00pasza >KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO (3I0pOBOE IUTAHHE,
cOaaHCUPOBAHHBIM PEKUM 3aHATHI W OTAbIXa, peryiaspHas (u3nueckas aKTHMBHOCTH); (pU3MUECKOro
COBEPLICHCTBOBAHMS, TP 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYHIY, OCO3HAaHUEM IIEHHOCTH TPYIOJIOOMS; WHTEPECOM K pPa3audHbIM cdepam
npohecCHOHANBEHOM NeSTEIbHOCTH, CBI3aHHBIM C MATEMATUKON U €€ MPUIIOKEHUSIMH, YMEHHEM COBEPILIAThH
OCO3HAHHBIM BBIOOP Oyaymiedt mnpodeccuu U pealu30BBIBATH COOCTBEHHBIC JKW3HEHHBIC ILJIAHBI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa30BaHUIO U CaMOOOPA30BAHHIO Ha MPOTSKEHUU
BCEH JKM3HHM; FTOTOBHOCTbIO K AKTMBHOMY YYAaCTHIO B PEHICHUM MPAKTHUYECKUX 3a]ady MaTEMAaTH4YECKOU
HaIpaBJIECHHOCTH.

IKO0JI0TrHYecKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO KOJIOTHYECKON KyIbTYphl, TOHUMaHUEM BIUSHUS COITUATBHO-D)KOHOMUYECKUX
MPOIIECCOB HA COCTOSIHUE TPUPOJHONM M COIMAIBHOM Cpeibl, OCO3HAHMEM TIJIO0ATBHOTO XapakTepa
9KOJIOTHYECKHUX MPoOJieM; OpUeHTAIell Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUN ISl pelIeHUs 3a/1a4 B
00JIaCTH OKpY’KAroIIeH Ccpenbl, TJIaHUPOBAHUS TMOCTYIKOB M OINEHKH WX BO3MOXHBIX TMOCIEACTBUU IS
OKPYKaroIEeu Cpebl.

I{eHHOCTH HAYYHOTO NTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
U OOIIECTBEHHOW WPAKTUKH, TMOHMUMAaHUEM MaTeMaTHUYeCKOM HayKh Kak cdepbl YelIoBeUeCKOu
JEATEIIbHOCTH, JTAllOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHS LUMBWIM3ALMUH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKU U MaTEMAaTUYECKON KYJIbTYpOW Kak CPEJICTBOM MO3HAHUS MHUPA; TOTOBHOCTHIO OCYIECTBIISAThH
MIPOEKTHYIO U UCCIIE0BATENBCKYIO IEITEIBHOCTh HHAUBUIYAIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI
MertamnpenMeTHble pe3yibTaThl OCBOEHHUS IpOrpamMMmbl yueOHOro mpeamera «MareMaTHKa

XapaKTECPUIYIOTCA OBJIAICHUCEM YHUBCPCAJIIBHBIMU HO3HA6AME1bHbBIMU ()eﬁcmeu}wu, YHU6EPCAlIbHbIMU
KOMMYHUKAMUGHbIMU 08126’11161/!}1./!/114, YHUBEPCANIbHbIMU pelYIAMUBHbIMU oeticmeusimu.



1)  Vuueepcanvuvie noznaseamenvuvle Oeiicmsus, obecneuusaiom —Gopmuposanue H6A308bIX
KOZHUMUBHBIX NPOYeCcco8 00yyanuuxcs (oceoenue memooos NOZHAHUS OKPYICAIOUe20 MUpd, NpUMeHeHuUe
JI02UHECKUX, UCCLe008amenbCKUX onepayuil, ymeHuu pabomams ¢ uHgopmayueti).

ba3oBble Jloruyeckue a1ecTBUA:

BBISBJIATH U XapaKTE€PHU30BaTh CYLIECTBEHHBbIE NMPU3HAKA MATEMAaTUYECKMX OOBEKTOB, MOHATHM,
OTHOLIEHUH MEXJy HOHATUAMM; (OpPMYyIUpOBaTh ONpEAEICHUs IOHATHI; YyCTaHaBIMBATh
CYIIECTBEHHBIN NMPU3HAK KJIACCH(PHUKAIMK, OCHOBAHUS il 0000IICHNS U CpaBHEHHS, KPUTEPUHU
IPOBOJIMMOI0 aHAJIN3a;

BOCIIPHHUMATh, (OPMYJIHUPOBATH W MpPeoOpa3oBHIBATh CYKICHHS: YTBEpAUTEIbHBIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIC U O0IUE; YCIOBHBIC;

BBISIBJIATh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEYHs B (hakTax, JaHHbIX,
HaOJIIOAECHUAX U YTBEPXKIEHUSX; IpeIJlaraTb KPUTEPUHU JUISL BBIBJICHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEYUH;

JieaTb BBIBOABI C MCIIOJIb30BAHHMEM 3aKOHOB JIOTMKH, JECIYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHaJIOTUH;

IPOBOJUTH CAMOCTOSITENIFHO JIOKA3aTeNbCTBA MATEMAaTHYECKUX YTBEPXACHUH (TpsSMBIE W OT
NPOTHBHOTO), BBICTPaMBaTh APryMEHTAIMIO, MPHUBOAWTH MPHUMEPHl M  KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI,

BbIOMpaTh CcHoco0 peleHus ydeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO BapUAaHTOB pPEILIEHUS,
BBIOMPATh HANOOJIEE MOIXOASAIIHIHA ¢ Y4ETOM CAMOCTOATEIBHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBble ucciie10BaTeJIbCKHE AeHCTBHUA:

UCTIOJIB30BaTh BOMPOCH KaK MCCIEI0BATENbCKHA HHCTPYMEHT TIO3HaHUS; (HOpMYIHpPOBAThH
BOIPOCHI, (PUKCHPYIOLIUE TMPOTUBOpEYHE, MPOOJIEMy, yCTaHABIMBAaTh HCKOMOE U JIaHHOE,
(dbopMUpPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULINIO, MHEHHUE;

POBOJIUTh CAMOCTOSITEIILHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, HCCIICIOBAHNE M0 YCTAHOBIICHUIO
0COOEHHOCTEH MaTeMaTHYECKOT0 00BEKTA, SIBJICHUS, TIPOIIECCa, BHISIBJICHUIO 3aBUCUMOCTEH MEXTY
00beKTaMu, SIBICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENILHO (POpMyITUpOBaTh OOOOINEHUS M BBIBOJABI IO pPE3yJIbTaTaM IPOBEIEHHOTO
HaOII0/IeHUs], UCCIIEOBAHNUS, OIICHUBATh IOCTOBEPHOCTh MOMYUYEHHBIX PE3yIbTaTOB, BHIBOJOB U
000011IeHHNI];

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECcCa, a TaKkKe BBIIBUTATh MPEINONIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBHUSX.

Padora ¢ undpopmanmeii:

BBISIBIIATH JePUINTHI UH(OPMALIUU, TAHHBIX, HEOOXOIUMBIX JIJIs1 OTBETA HA BONIPOC U JUIS PEIICHUS
3a/1a4u;

BbIOMpaTh MHPOPMAIUIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, AHAJTU3UPOBATH, CUCTEMATU3UPOBATh
Y MHTEPIPETUPOBATh HH(OPMALIHIO PA3IMYHbIX BUJOB U (hOPM MpEICTaBICHHUS;
CTPYKTYPUPOBaTh HMH(OpMAIMIO, HPEACTABIATh €€ B pa3IMuHbIX (hopMax, HIUIIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIUH IO CAMOCTOATENBHO C(HOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) Yuusepcanvnvie KoMmyHUKamugHwle Oeticmausi, 06ecneuuaom chopmupo8aAHHOCHb COYUATbHBIX
HABIKOB 00YUAIOUWUXCAL.
Oomenne:

BOCIIPUHUMATh U q)OpMy.TIHpOBaTB CY>KACHUA B COOTBECTCTBHUU C YCIIOBUAMH U LCIIAMHA 06HI€HI/I$[;
SACHO, TOYHO, T'PaMOTHO BBIPAXaTb CBOIO TOYKY 3PC€HHA B YCTHBIX U IIMCbMCHHBIX TCKCTaX, 1aBaThb
MOSICHEHHUSI 110 XO/1y PEIICHHUs 3a/1a4l, KOMMEHTHPOBATh MOJYUYEHHBIH Pe3ynbTaT;

B X0JI¢ 00CYXICHUS 33]1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKTaeMOM TeMbI, TPOOIEMBI, pelaeMoin
3aaa4M, BBICKA3bIBaTbh MJCH, HAILICJICHHBIC HAa ITOWCK PCIICHHA, COIMOCTABJIATH CBOU CYXKIACHUA C
CYKICHHUSIMH JIPYTUX YYaCTHHUKOB JHAJNOra, OOHApPYXKUBATh Pa3IMuMe U CXOJACTBO MO3UIIHH; B
KOPPEKTHOM Gopme popMyTUpOBaTH pa3HOIIIACHS, CBOM BO3PAKCHHUS,

NPEJCTaBISITh PE3yNbTaThl PEUICHUS 3a/Ja4yd, OKCIEPUMEHTa, WCCICIOBAHMs, MPOEKTa;
CaMOCTOSITENILHO BBIOUPATh (POpMAT BBICTYIUICHHS ¢ YUETOM 3a7a4 MPe3eHTAlMH U OCOOEHHOCTEH
ayJIMTOPHUH.



CoTpyaHunyecTno:

® [OHUMATh U UCTIOJH30BATh MPEUMYIIECTBA KOMaHTHOW U HHINBUyaTbHOU PaOOTHI MPU PEIICHUH
yueOHBIX 3a/la4y; MPUHUMATH IIe]Ib COBMECTHOH JESTeNbHOCTH, IUIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paboThl, pacmupenensiTh BHAbI padOT, JOroBapUBaThCs, OOCYXKAAaThb MHPOLECC U
pe3ynbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFO/ICH;

® y4acTBOBAaTh B IPyNIOBBIX opMax padoThl (00CykIeHUS, 0OOMEH MHEHHI1, «MO3TOBbIE HITYPMbI»
Y MHbIE); BBIIIOJIHATH CBOIO YaCTh PabOThI U KOOPIAUHUPOBATH CBOU JCHCTBUS C APYTUMHU WICHAMHU
KOMAaHJIpl; OILIGHUBATh KauyeCTBO CBOEr0 BKJIaga B OOWMI MPOAYKT TO KPHUTEPHSM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vhusepcanvuvie pecynamuenvle Oeticmeus, obecneuugarom @GopmMuposanue CMbLCI0BbIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

®  COCTaBJIATH IUJIaH, AJITOPUTM PELICHUS 3a7auu, BBIOUPATh CIIOCOO pEIeHUs C YIYETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIBb:

e BJAJETh HABBIKAMHU II03HABATEIILHOW pEQIIEKCHH KaK OCO3HAHUS COBEPIIACMBIX JEHCTBHUA WU
MBICIIUTENIBHBIX MIPOLIECCOB, UX PE3YJBTATOB; BJIAJIETh CIOCOOAMU CAMOIPOBEPKHU, CAMOKOHTPOJIS
Ipoliecca U pe3ynbTaTa peleHrss MaTeMaTUYeCKOU 3aauu;

® TIPEIBHUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TP PEIICHUU 33]]a4H, BHOCUTb KOPPEKTUBBI
B JIEATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, JAHHBIX, HAWJIEHHBIX OLIMOOK, BBISIBJIECHHBIX
TPYIHOCTEH;

® OLIEHUBATh COOTBETCTBHE PE3yJIbTATa LIEJIM U YCIOBHUSAM, OOBSICHITH MPUYUHBI JOCTHKEHUS WU
HEJOCTH)KEHUSI pe3yJIbTaTOB JI€ATEIbHOCTH, HAXOUTh OIINOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY
OTIBITY.

INPEJIMETHBIE PE3YJIBTATDI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb.

HpI/IMerlTb AKCUOMBI CTCPECOMETPUHN U CICACTBHUA U3 HUX ITPU PCIICHUHN TCOMETPHUICCKUX 3aaad.

OnepupoBaTh NOHATUAMU: NAPALIEIBHOCTD U MEPIEHAUKYIISIPHOCTD NPSAMBIX U TNIOCKOCTEH.

KnaccuguiupoBaTs B3aMMHO€E pacioIoKeHUE MPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: JIBYTPAHHBIA yrojl, TPaHu ABYTPAHHOTO yrja, peOpo JABYTPaHHOIO YIJIa;
JIMHENHBIN yroJl ABYTPAHHOIO yIia; IpalyCHas Mepa IBYTrPaHHOIrO YIJIa.

OnepupoBaTh NOHATHAMU: MHOIOIPAHHUK, BBITYKJIBIA U HEBBIIYKIIBII MHOTOTPAHHMK, 3JIEMEHTBI
MHOI'OrpaHHHKa, HpaBI/IJ'II)Hblf/'I MHOTI'OI'paHHUK.

Pacnio3HaBaTh OCHOBHBIE BMJIBI MHOTOIPaHHMKOB (NMUpaMuaa; NpU3Ma, MPSAMOYTOJbHBIN
napajuiejaenumnes, Kyo).

KnaccupunupoBarb MHOTOTpaHHUKH, BBIOMpass OCHOBaHHUS JIsi KiacCU(UKaUUM (BBITYKJIBbIE U
HEBBIITYKJIBIEC MHOTOTpaHHWKH, IIPABUJIBHBIC MHOI'OIpaHHUKH, TIPAMBIC W HAKJIOHHBIC IIPU3MBI,
napauIeIeIUIEbl).

OHepI/IPOBaTI) IMOHATHUAMU: CEKYyIas IMIOCKOCThb, CCUCHNEC MHOI'OI'PAaHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYSCHH, UCTIONB3YSI METO]I CIIE/IOB.

CTpOI/ITB CCUCHUSA MHOT'OTPAaHHUKOB METOJIOM CJICIOB, BBIIIOJIHATH (BBIHOCHBIe) IIJIOCKHUEC YEPTCIKU U3
PHCYHKOB IIPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarsn 3ala4i Ha HAXOXKIACHUC IrCOMCTPUYCCKNX BCIIUYNH 10 06pa3uaM HJIN aJITOpUTMaM, IPpUMECHSIA
U3BECTHBIC AHAIIMTUYECKUE METOJBI IIPU PELIEHUN CTaHJAPTHBIX MAaTEMaTUYECKHUX 3a1a4 Ha BBIYUCIICHUE
paCCTOSIHI/Iﬁ MCXKAYy ABYMs TOYKaMHM, OT TOYKH [0 HpSIMOI\/II, OT TOYKHM OO0 IILIOCKOCTH, MEKAY
CKPELIUBAIOIIMMUCS IIPAMBIMHU.

Pemats 3ala4i Ha HAXOXKIACHUEC I'COMCTPUUCCKHUX BEJIUYNH I10 o6pasuaM WK aJIrOpuTMaM, NpUMCHSAA
U3BECTHBIC AHAIIMTUYECKUE METOJBI IIPU PELICHUN CTaHJAPTHBIX MAaTEMaTUYECKHUX 3a1a4 Ha BBIYUCIICHUE



YIVIOB MEXAY CKPEIIUBAIOIUMUCS MPSAMBIMH, MEXKIY IPSIMOM M IUIOCKOCTBIO, MEXAY IUIOCKOCTIMH,
JBYTPaHHbBIX YIJIOB.

Bbruncnate 00bEMBI M IUIOIAQAM TOBEPXHOCTEM MHOTOIpaHHMKOB (IIpU3Ma, NHpaMHIa) C
npuMeHeHHeM (OpPMYI; BBIUMCIATH COOTHOIIEGHUS MEXAY IUIOMAAsIMU TIOBEpXHOCTEH, 00BEMaMu
HOJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh U INIOCKOCTb CHMMETPHHU; LIEHTD,
0Cb U IJIOCKOCTh CUMMETPHUHU (PUTYPHI.

W3Bnekatb, npeoOpa3oBbIBATh W HMHTEPIPETUPOBATH HMHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTprUecKuX (pUrypax, npeacTaBICHHYIO Ha YepTeKaxX U PUCYHKaX.

[TpumensaTh reomerpudeckue (akThl Uil PELICHHUs] CTEPEOMETPUUYECKUX 3ajjad, MPeAroaratoimx
HECKOJIBKO LIaroB PEIICHHS, €CITU YCIIOBHSI IPUMEHEHUS 3a/1aHbl B SIBHOU (opMme.

[TpuMeHATH pocTelKe NPOrpaMMHBIE CPEACTBA U 2JIEKTPOHHO-KOMMYHHUKALMOHHBIE CUCTEMBI IIPU
peLIEeHUN CTEPEOMETPUYECKUX 3a1a4.

[TpuBOIMTE NIpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B INPHUPOAE W SKU3HM, DPACIIO3HABATH
IIPOSIBIICHUE 3aKOHOB I€OMETPUHU B UCKYCCTBE.

[TpuMeHATh MOJIy4YCHHBIE 3HAHMS HA IIPAKTHKE: aHAJIM3UPOBATH PEAJIbHBIC CUTYallUd U IPUMEHATH
U3yYCHHBIC TOHATHS B TPOLECCE IMOWCKA PEUICHHsS MaTeMaTHYeCKH chOopMyIupoBaHHOW NpoOIEMBI,
MOJIEJIMPOBaTh pEAIbHbIE CUTYallud Ha S3bIKE TI'E€OMETPHM, HCCIENOBATh IIOCTPOECHHBIE MOJIENH C
MCIIOJIb30BaHUEM FE€OMETPUUECKUX MOHITUHM M TEOpeM, ammapaTa aireopsl; pelmaTrh IpakTHYECKUE 3a1auH,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPUUECKUX BEIIMUYMH.

11 KUIIACC

OnepupoBaTh MOHATHAMH: LWJIMHAPUYECKAs MOBEPXHOCTb, OOpasylollue UIUHAPUIECKON
IMMOBCPXHOCTHU, LUIMHAP, KOHHUYCCKAsA ITOBCPXHOCTD, 06pa3y1011me KOHHUYECKOM IOBCPXHOCTHU, KOHYC,
ceprueckas MOBEPXHOCTbD.

PacrioznaBats Tena BpameHus (IIHHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOJTyYEHUS Tell BpallleHUs.

KnaccugunmpoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHUSMU: IIAPOBOM CErMEHT, OCHOBAHUE CEIMEHTA, BBICOTA CETMEHTa; IIapOBOM
CJIOH, OCHOBAHHE IIAPOBOTO CJIOSI, BEICOTA IIAPOBOTO CIIOS; IAPOBOM CEKTOP.

Bbruucnsate 00bEMBI M IIIOIAAN TOBEPXHOCTEH TeJl BPALEHUs, TEOMETPUUECKUX TEJI C IPUMEHEHUEM
dbopmy.

OnepupoBaTh NMOHATUSAMHU: MHOTOI'pPaHHMK, BIIMCAHHBIN B cepy U onucaHHbII OKoso cdepsl; chepa,
BIIMCaHHAs B MHOT'OI'PAHHUK WJIM TCJIO BPAICHUA.

BBIUuCIIATE COOTHOLIEHUS MEXTY TUIOIIAAsIMU TOBEPXHOCTENH 1 00bEMaMU MOJOOHBIX TeIl.

N306paxath u3yyaemble GUTYpHl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BBINonHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB IMPOCTHIX O0BEMHBIX (DUTYp: BHUJ CBEPXY,
cOOKy, CHH3Y; CTPOUTB CEUCHHS TEJI BPALICHHUSI.

W3Bnekarb, WHTEPHPETHPOBATH M IPeoOpa3oBbIBaTh HH(MOPMAIMIO O IMPOCTPAHCTBEHHBIX
reoMeTpUUECKUX PUTypax, MPEACTABICHHYIO Ha YepTekaxX U pUCYHKaX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BrimonsaTe )Iel\/'ICTBI/ISI CJIOKCHHUA BEKTOPOB, BEIUYUTAHUSA BEKTOPOB U YMHOXXCHHA BCKTOpPA HAa 4YHUCIIO,
OOBSICHATBH, KAKUMH CBOMCTBaMHU OHH 00J1a/1af0T.

[IpuMeHATh paBUIIO MapasuIeICNIIE A,

OnepupoBaTh MOHATUAMU: JE€KApTOBBI KOOPIMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpA,
PABEHCTBO BEKTOPOB, KOOPAWHATEI BEKTOPA, YIroJI MEXKAY BEKTOpaMHu, CKAJIAPHOC NIPOU3BEACHNUEC BEKTOPOB,
KOJUTMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPBHI.

HaxonuTh cymMMy BEKTOPOB M MTPOU3BEACHNE BEKTOPA HA YHCIIO, YTOJI MEXKy BEKTOpaMH, CKaJISIPHOE
IPOM3BECHUE, PACKIIAAbIBATh BEKTOP MO ABYM HEKOJITMHEAPHBIM BEKTOPAM.

3amaBarh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT.

[TpumeHsTh TeoMeTpudeckue (akThl Ul PELICHUs CTEPEOMETPUUYECKHX 3aiady, Mpearoararinmx
HECKOJIBKO MIaroB p€iCHUus, €CJIN YCIOBUA MPUMCHCHUS 3a/IaHbI B SIBHOU q)opMe.

Pemate npocreiiye reoMeTpuyecKre 3aJaui Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a.



Pemarp 3amaun Ha 10Ka3aTeabCTBO MATEMAaTUYECKMX OTHOLIEHUN M HAaXOXKIACHHE I€OMETPHUYECKHUX
BEJIMYMH IO oOpas3laM WM alropuTMaMm, NMPHUMEHSs H3BECTHBIE METOJbl IPU PELICHUH CTaHAAPTHBIX
MaTeMaTUYECKHX 3a/a4.

IIpuMeHATh npocTenre NpPOrpaMMHbIE CPEACTBA U MIEKTPOHHO-KOMMYHUKALMOHHBIE CUCTEMBI ITPU
PELICHUHU CTEPEOMETPUYECKUX 3a1ay.

IIpuBOoAUTE HpPHUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B INPUPOAE U KU3HM, PACIO3HABATH
IIPOSIBIICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

IIpuMeHATh NOJIy4eHHBIC 3HAHUS Ha IPAKTHKE: aHAIM3UPOBATh PEAIbHBIC CUTYAallUH U IPUMEHATH
U3y4EHHbIC IOHATHA B IPOLIECCE IOMCKA DPELICHHS MaTeMaTHYecKd C(OpPMYJIMPOBAHHON MPOOIEMBI,
MOJECIIMPOBATh PEAIbHBIC CHUTyallud Ha S3bIKE TI'€OMETPUH, MCCIEAOBaThb IIOCTPOCHHBIE MOJEIU C
UCTIOJIb30BAaHUEM T€OMETPUUYECKHX MOHATUI U TEOpeM, alrapara aareOpsl; pemarh NPakKTUYeCKHe 3a/1a4H,
CBS3aHHBIC C HAXO0XKICHUEM I'€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

CTCPCOMCTPHUU U CIICACTBUA U3 HUX.

n300pakeHUsIX. 3HAKOMUTHCS
C CEYEHUSIMHU, C METOJIOM
CJIEJIOB; MCIIOIb30BaTh IS
MIOCTPOEHHUS CEYEHUS METO]T
CJIEJIOB, KPAaTKO 3allAChIBATh
1aru NOCTPOEHUS CEUECHHUS.
PacnioznaBaTh Buj ceueHUs U
OTHOILIEHHH, B KOTOPBIX
ceueHue JenuT pedpa kyoa,
HAXOJUTh IJIONIAAb CEYCHHUSI.
Hcnonb3o0Bate nogodue npu
pellIeHnH 3aa4 Ha
IMOCTPOEHUE CEUEHHU.

10 KJIACC
HaumeHnoBaHnue
Ne KoanuyecTtBO OuneHouHble
pa3esioB U TeM OcHoOBHOE co/lep:KaHue Pe3yabTaThbl 1eITeJIbHOCTH
n/n 4acoB npoueaypbl
NPOrpamMMbl

OCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA, = AKTyaTu3upoBath (PakThl U
npsAmMasi, I0CKOCTb, MPOCTPAHCTBO. METO/IbI TIJIAHUMETPHH,
[TpaBwiia n300paxxeHus HA PUCYHKAX: peJieBaHTHBIC TEME.
M300paXkeHUs MIIOCKOCTeH!, mapaiedbHbix | [lomyuyaTs mpeacTaBieHus o
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3KA. MIPOCTPAHCTBEHHBIX (QUTYPAX,
[TonsTus: nepecekaronyecs MIOCKOCTH, pazOupaTh MpoCTeHIIre
MepECEKAIOIINECs MpsiMasi U TUIOCKOCTb. MpaBUjIa U300PKEHUSI ITUX
3HAKOMCTBO C MHOIOTpaHHUKaMH, ¢buryp. U306paxats npsamyro
M300paKeHNEe MHOTOTPaHHUKOB Ha Y TJIOCKOCTh HAa PUCYHKE.
PUCYHKaX, Ha MPOEKIIMOHHBIX YEPTE}KAX. Pacno3naBarte
HavaneHbie cBelieHUs 0 KyOe U MUpaMuie, MHOTOTPAaHHUKH, TUPAMULY,
UX Pa3BEPTKHU KyO, Ha3bIBaTh UX AJIEMEHTHI.
u Mozenu. CedeHns MHOTOTPAaHHUKOB. Henats pucyHox kyo0a,

1 BBencHue B 10 [TousiTHE 00 aKCHOMATHYECKOM MAPaMU/Ibl, HAXOIUTh

CTEPEOMETPHUIO MMOCTPOCHUU CTEPEOMETPUN: AKCUOMBI OIMOKHU B HEBEPHBIX



[Tpstmble M IIIOCKOCTH
B IIPOCTPAHCTBE.
ITapaieapHOCTD
MPSIMBIX U IIJIOCKOCTEMN

12

B3anMHOe pacnonokeHue npsmbIx B
IIPOCTPAHCTBE: IIepeceKaroIuecs,
napajulesibHbIe U CKPEIIHBAIOIINECS
npsimble. [lapannenbHOCTh IPSAMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
napasJiesibHble IpsSMble B IPOCTPAHCTBE;
[apajuIeIbHOCTb TPEX MPSIMBIX;
napaiesIbHOCTh IPSAMOM U MIIOCKOCTH.
VYTIIbl ¢ COHANpPaBIEHHBIMU CTOPOHAMU;
YroJl MEXAY NPSMBIMU B IPOCTPAHCTBE.
[TapamenpHOCTh IIIOCKOCTEN:
NapajuleNIbHbIE IIJIOCKOCTH; CBOMCTBA
MapajuIeIbHbIX IIOCKOCTEM.
[Ipocreiime npocTpaHCTBEHHbIE PUTYPBI
Ha MJIOCKOCTH: TETPadIp, KyoO,
napajuieJIenunen; IOCTPOCHUE CEYEHUM.

3HAKOMUTHCS C
AKCHOMATUYECKUM
MIOCTPOCHUEM CTEPEOMETPHH,
C aKCUOMaMH CTEPEOMETPUH
U CIICJICTBUSIMHU U3 HUX.
NnnroctpupoBaTh aKCUOMBI
PUCYHKAMHU U IPUMEpPaMU U3
OKpYXKaroIiel 00CTaHOBKH.

AKTyanu3upoBaTh (pakThl 1
METO/1bl IIJITAHUMETPUH,
peleBaHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUH.
[Tepeuncnarb BO3MOKHbBIE
CIOCOOBI PACIIOIOKEHHUS IBYX
IPSIMBIX B IPOCTPAHCTBE,
WJUTFOCTPUPOBATH UX HA
npumepax. [laBatp
onpeeseHue
CKPEIIMBAIOIINXCS TPSIMBIX,
dbopMynupoBaTh MPU3HAK
CKPEIINBAIOIINXCS IPSIMBIX U
MPUMEHSATD €T0 MPU PEIICHUH
3azmad. Pacrio3HaBaTh nIpusMmy,
Ha3bIBaTh €€ JJIEMEHTHI.
Crpouth cedeHus MpuU3Mbl Ha
TOTOBBIX YEPTEkKaX.
[Tepeuncnars BO3MOKHbBIE
CHocoOBl B3aUMHOTO
pacnoIoKEeHUs MPSIMON U
IJIOCKOCTH B IIPOCTPAHCTBE,
MIPUBOIUTH
COOTBETCTBYIOINE IPUMEPBI
W3 peaIbHOMN )KU3HH.

Konrtposnbnas
pabora 1o
TEME




JlaBaTh onpezeneHue
[IapaJUIEIIbHOCTH IPSIMOU U
mockoctu. opmynupoBaTh
IIPU3HAK apaJUIEIbHOCTH
MPSAMOM M IJIOCKOCTH,
YTBEPKICHHUE O MPSIMOI
IIEPECEUECHUS ABYX
IIJIOCKOCTEM, MPOXOIALIUX
yepe3 napajjiesbHbIe
npsMele. Pemars
MIPaKTUYECKUE 3aa4M Ha
MMOCTPOEHUE CEYEHUI
MHOrorpaHHuka. OObSCHATh
Clly4ad B3aUMHOTO
PacIoJIOKEHUS MIIIOCKOCTEH.
[laBaTh onpeneneHue
MapajuieIbHbIX JIOCKOCTEH;
IPUBOJUTH IPUMEPHI U3
peanbHOU KU3HU U
OKpY’KaroIIe 00CTaHOBKH,
WUTIOCTPUPYIOLIHE
MapaJIEIbHOCTh TUIOCKOCTEN.
Hcnonp30BaTh IpU3HAK
NapajuIeIbHOCTU ABYX
ILIOCKOCTE#, CBOMCTBA
NapajuIeIbHBIX TNIOCKOCTEN
IIPY PELICHNN 33]a4 Ha
noctpoenne. OOBICHATD, YTO
Ha3bIBAECTCSI MAPAJIIIEIIbHBIM
MPOEKTUPOBAHUEM U KaK
BBITIOJIHAETCS
MIPOEKTHpOBaHUE HUTYp HA
IIOCKOCTh. M300paxars B
MapaJJIEIbHON MPOEKIINH




pa3IMYHbIE T€OMETPUUECKHE
¢urypsr. MoaenupoBatb
pEaJIbHbIC CUTYAllUH Ha SI3bIKE
reOMETPUHU, UCCIIE0BATD
IIOCTPOEHHBIE MOJEIIHN C
HCII0JIb30BaHNUEM
TEOMETPUYECKUX TTOHATUH.
Hcnonb30Bath Npu peLIEHUH
3aJ1a4 Ha IOCTPOCHUE
CEYCHUH NIOHATHE
[IapaJUIeIbHOCTH, IPU3HAKU U
CBOMCTBA MapaJlICIbHbIX
IPSIMBIX HA MIJIOCKOCTH.

[TepnieHIMKYIAPHOCTD
MPSIMBIX U IIJIOCKOCTEMN
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[lepneHUKyISIPHOCTD MPAMOU U
IUIOCKOCTH: NEPIEHANKYIISIPHBIEC IIPSIMBIE B
MIPOCTPAHCTBE, MPSIMbIE NapaJuiesIbHbIE U
NEPHNCHANKYIIAPHBIC K IIJIOCKOCTH, ITPHU3HAK
NEPIEHIUKYISIPHOCTH IPSMOM 1
IIJIOCKOCTH, TEOPEMA O MPSMOM
MEPIEHIUKYIISPHOU MIIOCKOCTH.
[lepneHquKyIsp ¥ HAKJIOHHBIE!
paccTosiHue OT TOYKHU 10 IIIOCKOCTH,
paccTosgHuE OT MPSIMOM JI0 TIIOCKOCTH.

AKTyanu3upoBaTh (pakThl U
METO/Ibl IIJITAHUMETPUH,
pEJIEBAHTHBIE TEME,
IIPOBOAMTDH AHAJIOTHH.
OOBsCHATD, KaKOH yroiu
Ha3bIBAETCS YIVIOM MEXKIY
NIEPECEKAOIIUMUCS
HPSIMBIMH,
CKPEIIHBAOIIUMUCS
IPSIMBIMU B IPOCTPAHCTBE.
JlaBatb onpeneneHue
NEePIEeHIUKYISIPHBIX TPSIMbIX
U IIPSIMO1,
MEPIEHAUKYIISIPHOMN K
1ockocTd. HaxonuTe yriibt
MEX1y CKPEIUBAIOIIUMUCS
pSMBIMU B KyOe U
nupamuze. [IpuBoanute
IIPUMEPBI U3 pEAIbHOM JKU3HU
1 OKPY’KaIoIIe 00CTaHOBKH,
WUTIOCTPUPYIOLIHE




MEePIEeHIUKYIIPHOCTD
MPSIMBIX B POCTPAHCTBE U
MEePIEeHIUKYISIPHOCTD
IIPSAMOM K IIJIOCKOCTH.
dopmynrpoBaTh MPU3HAK
MePHEHIUKYISIPHOCTH
MPSIMOM U TJIOCKOCTH,
MPUMEHSTDH €T0 Ha MPAKTUKE:
OOBSCHATH
MEePHEHANKYJISIPHOCTH pedpa
Ky0a U JuaroHaiu ero rpaHu,
KOTOpasi €ro HE COJICPIKHUT,
HAXOJUTh JUTMHY IUarOHaIN
KyOa. Beraucnsare BbICOTY
MPaBUJILHOM TPEYTrOJIbHOU U
IIPaBUIILHON
YeThIPEXyroJIbHON MUpaMuL
no jJymHaM pedep. Pemats
3a/lau¥ Ha BBIUMCIICHHUS,
CBSI3aHHBIE C
NEePHEHANKYJISIPHOCTHIO
IIPSAIMOM U TNIOCKOCTH, C
WCIIO0JIB30BaHUEM TIPU
pEIICHUH TUTAHUMETPUUECKIX
(GakTOB U METOIOB.
OOBSACHATD, UTO HA3bIBAIOT
MEePHEHIUKYISIPOM U
HaKJIOHHOM M3 TOYKH K
MJIOCKOCTH; POEKINE
HAKJIOHHOM Ha MJIOCKOCTb.
OOBSICHSITH, YTO HA3bIBACTCS
paccTostHUEM: OT TOUYKH JI0
MJIOCKOCTH; MEXKIY
napauieIbHBIMU




IUIOCKOCTSIMU; MEXKY NIPSMOU
U NIapaJlJIeIbHOU eH
IJIOCKOCTBIO; MEXIY
CKPEILIMBAOIIMMUCS
IPSIMBIMHU.

Haxonuts 51TH paccTosHus B
IPOCTHIX ClIydasix B Kyoe,
nMpamMuze, IpusMe.
MonenupoBaTh peajbHble
CUTyAallUH Ha SI3bIKE
TE€OMETPUH, UCCIIE0BATh
IIOCTPOCHHBIC MOJEIIN C
HCII0JIb30BaHNEM
Ir€OMETPUYECKHUX ITOHATUH.
Hcnonp30BaTh IpU peLLIECHUN
3aJa4 Ha IOCTPOCHUE
ceuenuii reopemy Iludaropa,
CBOMCTBA MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.

Yriel MeXy
OPSAMBIMU U
IJIOCKOCTAMU
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VYTIuBl B IPOCTPAHCTBE: YIOJl MEXIY
MPSAMON M TJIOCKOCTBIO; ABYTPAHHBIN yro,
JIMHEWHBIN yroJl ABYTPAHHOIO yria.
[lepneHMKyYISAPHOCTD MIIOCKOCTEM:
MIPU3HAK MEPIEHIUKYIIPHOCTH JBYX
mockocteil. Teopema o Tpex
MEPIEHIUKYIIApax.

AKTyanu3upoBaTh (pakThl U
METO/Ibl IIJITAHUMETPUH,
pEJIEBAHTHBIE TEME,
IIPOBOAUTH aHaioruu. /{aBaTh
OIIPEICIICHUE YIJla MEXIY
MIPSAIMOM U TNIOCKOCTBIO,
(bopMyIHMpOBaTH TEOPEMY O
TpeX MeprneHuKyIspax u
00paTHYIO K HEll.

Haxomuts yron mexny
IPSIMOM U TUIOCKOCTBIO B
MHOTOTpaHHHKE, PaCCTOSHUE
OT TOYKH JI0 IPSIMON Ha
IUIOCKOCTH, UCIIOb3Ys
TEOpEMY O TpeX

KoHnTponbHas
pabora 1o
TEME



NEPIECHIUKYJIApaXx.
IIpoBOoaUTE HA yepTEKE
NEPIEHIUKYIIAP: U3 TOUYKH Ha
IPSIMYIO; U3 TOUKHU Ha
IUIOCKOCTB. /laBaTh
OIpe/IeNIEHUE IBYTPAaHHOTO
yria H ero 3JIEMEHTOB.
OOBACHATH PAaBEHCTBO BCEX
JIMHEMHBIX YTJIOB
JIByrpaHHoro yria. Haxoaute
Ha YepTeKe ABYTPAHHBIN yIol
pu pedpe nupaMubl,
IIPU3MBI, TapAJUICICIUIICIA.
[aBaTp onpeaeneHue yria
MEXy IUNIOCKOCTAMH. JlaBaTh
oInpeziesieHue U
(dbopMynupoBaTh NPU3HAK
B3alMHOIIEPIICHIUKYJIIPHBIX
IIJIOCKOCTEM.

Haxoauts yriel Mexay
IUIOCKOCTSIMU B KyO€ U
Upamue.

Hcnonp30BaTh U peLIEHNN
3a]1a4 OCHOBHBIE TEOPEMBI U
METO/Ibl IIJITAHUMETPHUH.
MopennpoBaTs peajibHbIE
CUTYallu! Ha SI3bIKE
TE€OMETPHH, UCCIIEI0BATD
IIOCTPOEHHBIE MOJEIN C
HCIIOJIb30BaHNEM
TrE€OMETPUUYECKUX TTOHATHUH.
Hcrnonb30Bath Npyu pelIeHAN
3aJ1a4 Ha IOCTPOEHUE
CEYEHUI COOTHOINIECHUS B




MHororpanHuKu
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[ToHsiTE MHOTOIpaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOTOTPAHHUKA, BBIIYKJIbIE U
HEBBIIYKJIbIE MHOTOI'PAaHHUKH; pa3BepTKa
MHororpanHuka. [Ipusma: n-yronpHas
IIpU3Ma; TPaHU U OCHOBAHHUS [TPU3MBI;
IpsiMasi ¥ HaKJIOHHAs PU3Mbl; OOKOBast U
I10JIHAsl IOBEPXHOCTh IIPU3MBI.
[Napannenenunen, NpsiMOYroJbHBIN
rapajuieJenuIle]] ¥ €ro CBOMCTBA.
[Mupamupa: N-yrojapHasi nupaMua, rpaHu
U OCHOBaHUE NMUpaMubl; O0KOBas U
MIOJIHASI TIOBEPXHOCTh TUPAMHU/IBI;
IIpaBWIbHAS U yCEUEHHAs TUpaMU/Ia.
DeMeHTbl IPU3Mbl U TUPAMU/IBL.
[IpaBuiibHBIE MHOTOIPAHHUKHU: [TOHSTHE
IIPaBUIBHOIO MHOT'OI'PaHHUKA; IPAaBUJIbHAS
MpU3Ma U NpaBujIbHas MUpaMUA;
MpaBUJIbHAS TPEYroJbHas MUpaMua U
MpaBWJIbHBIN TETpa’ip; KyO.
[IpencraBneHue o MpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa3p, T0AEKadIp U
nkocadip. CuMMETpUs B IPOCTPAHCTBE:!
CUMMETpUSI OTHOCUTENIHO TOUKH, MPSMOH,
IJIOCKOCTH. DJIEMEHTBI CHMMETPUH B
nupamMuiax, napajuiesenunenax,
MIPABUIILHBIX MHOTOTPaHHHUKAX.
Boruncnenue 371eMeHTOB MHOTOTPaHHUKOB:
peOpa, auaronanu, yrisl. [lnomans
OOKOBOI TOBEPXHOCTH U MOJIHOM
MIOBEPXHOCTHU MPSIMON IIPU3MBI, TUIOIIA/Ib
OCHOBaHUH, TeopeMa 0 OOKOBOM
MIOBEPXHOCTHU NpsiMOM nipu3Msbl. [lomans

MPSIMOYTOJILHOM
TPEYrOJIbHUKE.

AKTyanu3upoBaTh (pakThl U
METO/bI IIJITAHUMETPUH,
pEJIEBaHTHBIE TEME,
IIPOBOJIUTH aHaJoruu. /laBate
OIpeneIeHue
napajuienenunesaa,
pacrno3HaBaTbero BUJbI U
n3y4aTh cBOMcTBa. JlaBaTh
ornpezesieHue TUpaMu/bl,
pacno3HaBaTh BUbI
nupamui, GopMyaupoBaTh
CBOMCTBa pedep, TpaHeH u
BBICOTBI IIPaBUIIbHOM
nupamuasl. Haxonuts
TJIOIA/Ih TTOJTHOM U OOKOBOM
MTOBEPXHOCTU MUPAMU/IBL.
[laBaTh onpeneneHue
YCEUEHHOW NMUPAMULBI,
Ha3bIBaTh €€ AJIEMEHTHI.
DopMyIMpPOBaTh TEOPEMY

0 mIomaau OOKOBOM
MIOBEPXHOCTU IIPABHIIBHOM
YCEYEHHOW NMUPAMHU/IBI.
Pemate 3a1aun Ha
BBIUHCJICHUE, CBA3aHHbIE C
MpaMuJaMu, a TaKkKe 3aJ1a4u
Ha MOCTPOEHHUE CEUCHUH.
JlaBatb onpeneneHue
MIPU3MBI, PACIIO3HABAThH BUJIbI
pU3M, 300paXkaTh MPU3MBbI
Ha yepTexe. Haxoauts
JI0ILA]Ib TTOJIHOW WU

Kontponbnas
pabora 1o
TEME



OOKOBOW MOBEPXHOCTH M TIOBEPXHOCTH
MPaBUJIBHOM MTUPAMHUJIbI, TEOPEMA O
IO I OOKOBOM IMMOBEPXHOCTH
YCEUYEHHOW MUPAMUBI.

OO0KOBOI1 MOBEPXHOCTH
IIPU3MBL.

N3yuaTe coOTHOLIEHUS
Diinepa s uucia pedep,
rpaHed U BepIINH
MHOrorpassuka. Mzy4ars
BH/IbI IPABUIIBHBIX
MHOT'OTPaHHUKOB, X
Ha3BaHUs U KOJIUYECTBO
rpaHen.

N3yuyaTh cuMMeTpuIO
MHOTOTPaHHHUKOB.
OOBACHATD, KaKHE TOUKH
Ha3bIBAIOTCS
CUMMETPUYHBIMU
OTHOCHTEJIBHO JAaHHOM TOYKH,
MPSIMOM WJIM IJIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OChIO
WJIM IIJIOCKOCTBIO CUMMETPUHN
¢urypsl. [IpuBoautsb
IIPUMEPBI CUMMETPHYHBIX
¢buryp B apXUTEKType,
TEXHUKE, IPUPOJE.
MopennpoBaTs peajibHbIE
CUTYallu! Ha SI3bIKE
reOMEeTpPUHU, UCCIIE0BATh
IIOCTPOEHHBIE MOJEIN C
HCIIOJIb30BaHNEM
reOMETPUUYECKUX MOHATHUH,
KCIIOJIB30BaTh II01001e
MHOTOTPaHHHUKOB.

O0BEMBI
MHOTOTPaHHUKOB

9

[Tonsatue 06 o6veme. OO6BEM MUpaAMUIbI,
MIPU3MBL.

AKTyanu3upoBaTh (pakThl U
METO/Ibl IJITAHUMETPUH,
pEJIEBAaHTHBIE TEME.

KoHnTponbHas
pabora mo
TEME
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IToBTOpEHUE:
CEYEHMUS, PACCTOSHUS
U YIJIbI

[TocTpoenue ceueHnit B MHOTOTpaHHUKE.
Brruncnenue pacCTOSHUN: MEXY IBYMS
TOYKAMHM, OT TOUKH JI0 MPSAMOM, OT TOUKH
710 IJIOCKOCTH; MEXKY KPELIMBAIOIMMHUCS
MPSIMBIMHU.

Boruncnenue yrioB: Mexny
CKPEIIMBAIOIINMUCS PSIMBIMU, MEXKITY
MPSIMON U TUIOCKOCTBIO, IBYTPAHHBIX
YIJI0B, YITIOB MEXY MJIOCKOCTSIMHU.

OOBSCHSTD, KaK U3MEPSFOTCS
00BEMBI TEJ, TPOBOIS
AHAJIOTHIO C U3MEPEHUEM
IIJIOIIAJe MHOTOYT OJIbHUKOB.
®opmyTupoBaTh OCHOBHBIC
cBoiicTBa 00beMoB. M3yuaTs,
BBIBOJUTH (hOPMYJIbI 00ObEMa
IPSMOYTOJIBHOTO
napauiesienurne1a, Ipu3Mbl |
nUpaMuibl. BEraucnsaTh
00BbEM MTPHU3MBI ¥ TUPAMUJIBI
10 UX AJIEMEHTAM.
[TpumeHsTh 00BEM IS
pEIIEHHSI CTEPEOMETPUIECKUX
3a7a4 ¥ ISl HAX 0K ICHHS
re€OMETPHYECKUX BEITHUHUH.
MoaenupoBaTh peaibHbIe
CUTYaIlU! Ha S3bIKEe
reoMeTpHH, UCCIIe10BaTh
MOCTPOCHHBIE MOJIEIH C
UCIOJIb30BaHUEM
T€OMETPHUYECKUX TTOHSATHI.

CtpouTth ceueHue
MHOT'OTpaHHHKa METOA0M
cienos. JlaBate onpeneneHue
pacCcTOSHUSA MEXIY
¢urypamu. Haxonutsb
paccTosHUE MEXKIY
napajyuieIbHbBIMU
IJIOCKOCTSIMU, MEXKIY
IIJIOCKOCTBIO U MTapaJlIEIbHON
e IIPSIMOM, MEXKIY
CKpEIIHUBAIOIIUMUCS
npsiMbIMU. CTpOUTH

KoHnTponbHas
pabora 1o
TEME



OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

JIMHEMHBIN yroy ABYTPAHHOTO
yria Ha 4yepTexe
MHOT'OIPAaHHUKA U HaXOJIUTh
ero BenuuuHy. Haxonurts
YIJIBI MEXY IIOCKOCTSIMU B
MHOTOTPaHHUKAX.




11 KJIACC

HanmeHnoBanme
Ne KouunyecTBo OueHovHble
pas3/iesioB M TeM OcHOBHOE co/iep:KaHue Pe3yabTaThl 1eITEIbHOCTH
n/n 4acoB Nnpoueaypbl
NPOrpamMmbl

Cdepa u map: LHeHTp, paanyc, TuaMeTp; AKTyanusupoBath (akThl U
IJIOMIA/Ib TOBEPXHOCTH Ccephl. B3auMHOE  METO[IbI ITIAHUMETPUH,
pacnosoxxeHue cepsl U MI0CKOCTH; pelieBaHTHBIE TEME,
KacarenbHasl INIOCKOCTh K cdepe; IIomaas MPOBOAUTH aHAIOTHH. JlaBaTh
cthepnl. U3o00pakeHue cdepsl, 1mapa Ha onpenenaeHus chepsl U mapa,
wiockoctu. CeueHus mapa. uX [EHTpa, paanyca,
Hunuaapudeckas MOBEPXHOCTb, nuametpa. Onpenensits
oOpa3yroue HUIMHIPUYECKON chepy Kak Gurypy BpameHus
MOBEPXHOCTH, OCh IMIHHIPHUUECKOMN OoKpyxHocTH. MccnenoBathb
moBepxHOCTU. [[WmHIp: OCHOBaHUS U B3aMMHOE PACIIOJIOKECHHE
OO0KOBas MOBEPXHOCTh, 00Pa3yIoMIasi ¥ OCh;  CQepbl U MIOCKOCTH, IBYX
TUTOIIAb OOKOBO M MOJTHOM MOBEPXHOCTH. = cep, WILTFOCTPHUPOBATH ITO
N306paxkenne nuIuHApPa Ha MIIOCKOCTH. Ha YepTekax U PUCYHKaXx.
Pa3Beprka mumuaapa. Cedenus mwmHapa ~ OopMyIHpoBaTh

1 Tena BpameHus 12 (TITOCKOCTHI0, MApaNIENbHON HITH ompezieNieHue KacaTelbHOM

MEPIEeHIUKYISIPHON OCH LIWJIMHAPA).
Konnueckast moBepxHOCTb, 00pa3yromue
KOHUYECKOH MOBEPXHOCTHU, OCh U BEPILIHMHA
KOHMYecKoi nosepxHoctu. Konyec:
OCHOBaHUE U BeplINHa, 00pasyrouias u
0Cb; IJI0II[ab OOKOBOM M IOJIHOMH
ITOBEPXHOCTHU. Y CEYEHHBIN KOHYC:!
o0pa3yroliye 1 BbICOTa; OCHOBAHUS U
O0KoBas MoBepXHOCTh. M300paxeHue
KOHYCa Ha IUNIOCKOCTH. Pa3BepTka KoHyca.
Ceuenus koHyca (TUIOCKOCTHIO,
NapajuieIbHOM OCHOBAHMIO, U IJIOCKOCTBIO,
MPOXOSAIICH Yepe3 BEPIIUHY).

IJIOCKOCTH K cdepe, CBOMCTBO
U TMPU3HAK KacaTeabHON
IJIOCKOCTH. 3HAKOMUTbCSI C
re0/1e3MYeCKMMHU JIMHUSAMU Ha
chepe.

OOBACHATD, UTO HA3BIBAIOT
[IWIMHAPOM, Ha3bIBaTh €TO
anemMeHTsl. M3y4ars,
OOBSICHATB, KaK TIOJTYIUTh
WIMHAP ITyTeM BpaleHHs
NPSIMOYTOJTBHUKA.

BbIBOAMTE, UCTIONB30BAThH
(bOpMYITBI TSl BRIYHCIICHUS
Ioaau OOKOBOM




KomOuHanwst ten BpameHus u
MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OTMCaHHBIN 0KOJI0 cepsl; chepa,
BIMCAaHHAsl B MHOTOTPAHHUK HITH B TEJIO
BpaIleHHsI.

MTOBEPXHOCTU LUJIUHAPA.
N3yuars, pacno3HaBaTh
pa3BepTKy LWJINH]IPA.
N300pakaTh UUIMHID U €TO
CEYEeHUS III0CKOCTBIO,
IIPOXOJSIIEH Yepes ero och,
napasieIbHON UIn
NEPIEHIUKYIIIPHON OCH.
Haxonuts miomanu 3tux
cedeHuil. MoienupoBarh
peanbHble CUTYalluu Ha SI3bIKE
reOMEeTpPUHU, UCCIIE0BATD
MTOCTPOEHHBIE MOJIETHU C
HCIOJIb30BaHNUEM
r€OMETPUYECKUX MTOHSATUH.
OOBACHATH, KAKOE TEIIO
Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €r0
anemMeHTsl. 3y4ars,
OOBSICHATH, KaK MOJTYyYUTh
KOHYC IIyTE€M BpAILEHUS
IPSIMOYTOJIBHOTO
TpeyroibHuKa. M300paxars
KOHYC U €r0 CeUeHus
IJIOCKOCTBIO, IIPOXOASIILEN
4yepe3 0Ch, U MIIOCKOCTBIO,
NEPIEHIUKYJIIPHON K OCH.
N3yuars, pacno3HaBaTh
pa3BepPTKy KOHYca.
BeiBOIMTE, HCTIOIB30BATH
(bOpMyITBI TSI BBIYUCIICHUS
Iomaa OOKOBOM
IIOBEPXHOCTU KOHYCA.
HaxoauTe nimomann cedyeHu,




2

OO0OBEMBI TENI

Ilonsarue 06 00beMe. OCHOBHBIE CBOMCTBA
00BemMoB Ten. O0beM HUIUHAPA, KOHYCA.
OO6beM miapa ¥ miomaab chepsl.
[Tomo6HbBIE TeNa B MPOCTPAHCTBE.
COOTHOHIGHI/ISI Me>1<)1y mIomaasiMn
MMOBEPXHOCTEH, 00beMaMH MOAOOHBIX TETI.

MIPOXOAIINX Yepe3 BEPITUHY
KOHYyCa WJIH
MEePIEHANKYIISIPHBIX €T0 OCH.
OOBACHATH, KAKOE TEJIO
Ha3bIBACTCS YCEUECHHBIM
KOHycOM. M3yuars,
OOBSICHATH, KaK €ro MOJY4YUTh
yTeM BpallleHus
MPSIMOYTOJIBHOW TpameIuu.
BBIBOIUTE, TPUMEHSTH
dbopMyIy 17151 BBIYUCIICHUS
IoIaau OOKOBOM
MOBEPXHOCTH YCEYEHHOTO
KOHYyca.

AKTyanusupoBath (akThl U
METO/IbI IJITAHUMETPHH,
peleBaHTHBIC TEME,
MIPOBOJIUTH aHajoruu. Pemare
CTEPEOMETPUUYECKUE 3a/1a4H,
CBSI3aHHBIC C TEIAMHU
BpallleHHUs1, TOCTPOCHUEM
CEYEeHUH TeJI BpalleHus, C
KOMOWHAIIUSIMH Tl
BpaIlleHUs 1 MHOTOTPAHHUKOB
HaHaXO0XKJICHHE
T€OMETPUUYECKUX BEITUYMH.
Hcnonp30Bath MpH pelieHnn
CTEPEOMETPUUYECKUX 3a]1ad.

AKTyanu3upoBath (GakThl U
METO/IbI TFITAHUMETPHH,
pETIEBAHTHBIE TEME,
MPOBOJUTDH AHAJIOTUH.
BeiBOMTE, MCIOIB30BATH
(hopMyIbl 00bEMOB: TTPU3MBI,

KontponbHas
pabota o
TeMe



LWINHAPA, TUPAMUJIbI,
KOHYCQ; YCEUEHHOMN
HMUPaMU/Ibl U YCEYEHHOTO
KoHyca. Pemars
CTEpEOMEeTPUYECKHE 3a1auH,
CBSI3aHHbIE C BHIYMCIECHUEM
00bemMoB. PopMyIHPOBATH
OIpe/IeNIEHUE 111apOBOI0
CErMeHTa, IapoBOro Cios,
II1apOBOTO CEKTOPA.
[TpumensTs GopMysl s
HaXO0XIEHHUS 00bEMOB
I1apOBOT'0 CErMEHTAa,
1apoBOro cekropa. Pemarp
CTepeoMeTpUYECKHE 3ajjauH,
CBSI3aHHBIE C 00BEMOM II1apa
U IUIOLIA/IbIO ChepBI.
MopennpoBaTh peajibHbIE
CUTYallUU Ha 3bIKE
reOMEeTpPUHU, UCCIIE0BATh
IIOCTPOEHHBIE MOJENIN

C UCMOJIb30BaHUEM
TE€OMETPUUYECKUX MTOHATHUH.
AKTyanusupoBath (akThl U
METO/bI IJITaHUMETPUH,
pEeJIeBaHTHBIE TEME,
IPOBOJUTH aHaJIOruu. Pemare
CTepEeOMETpUYECKHUE 3a1aUH,
CBSI3aHHBIE C COOTHOILIEHUEM
00BEMOB U MMOBEPXHOCTEN
MOJJOOHBIX TEJN B
MIPOCTPAHCTBE.
MonenupoBaTh peajbHbIe
CUTYallUH Ha SI3bIKE




Bexkrops! n
KOOPJHMHATHI B
IIPOCTPAHCTBE

10

BekTop Ha III0CKOCTH U B IPOCTPAHCTBE.
CinoxeHue ¥ BBIUUTaHUE BEKTOPOB.
YMHOKEHUE BEKTOPA Ha YUCIIO.
Pasznoxxenue BekTopa 1o Tpem
HEKOMIUIaHApHBIM BeKkTOpaM. [IpaBuio
napajienenumnena. Pemenue 3anay,
CBSI3aHHBIX C IPUMEHEHUEM ITPABUII
nerctBuil ¢ Bektopamu. [IpsmoyronbHas
CUCTEMA KOOPJIMHAT B IIPOCTPAHCTBE.
Koopaunatsel Bektopa. [Ipocteiimue
3a/1a4d B KOOpAMHATAX. YTOJI MEXIY
BekTOopaMu. CKaJsipHOE MPOU3BEICHUE
BEKTOPOB. BbIuncCIieHHE YIII0B MEKITY
MPSIMBIMU U TU10CKOCTAMHU. KoopauHaTHo-
BEKTOPHBINA METOJ] TPU PEIICHUN
reOMETPUYECKUX 3a/1a4.

r€OMETPUH, UCCIIEN0BATh
IIOCTPOEHHBIE MOJIEIN

C UCIIOJIb30BAaHUEM
F€OMETPUYECKUX MTOHATUM.

AKTyanu3upoBaTh (pakThl U
METO/Ibl IIJITAHUMETPUH,
pEJIEBaHTHBIE TEME,
IIPOBOAMTDH aHAJIOTHH.
OnepupoBarh NOHITHEM
BEKTOD B IIPOCTPAHCTBE.
@opMyJIMpPOBATh MIPABUIIO
napajuleJenune1a mpu
CJI0KEHUH BEKTOPOB.
CxJtagpIBaTh, BEIYUTATh
BEKTOPbI, YMHOKaTh BEKTOP
Ha yucno. M3yuats
OCHOBHBIE CBOMCTBA 3THX
onepauuii. J[aBatp

OIpeeNeHNE IPSIMOYTOJIbHON

CUCTEMBI KOOPAHMHAT B
MpoCTpaHCcTBE. Beipazuth
KOOpJMHAThl BEKTOPA Yepe3
KOOpJIMHATHI €r0 KOHIIOB.
BbeIBOINTE, NCTIOIB30BATh
dbopMyy ITTUHBI BEKTOpA U
pacCcTOSHUSA MEXY TOUKAMHU.
BeIpaxxats ckansipHoe
IIPOU3BE/IEHNE BEKTOPOB
yepes UX KOOPAUHATHI,
BBIUUCIIATH YTOJ MEKIY
JIBYMsI BEKTOpaMH, IByMs
npsimbiMu. Haxonuts yroun
MEXIy MPSIMON U
IJIOCKOCTBIO, YIOJl MEKIY

Konrtposnbnas
pabora 1o
TEME



JBYMSI TJIOCKOCTSIMU
AHAJIIMTUYCCKUMU MCTOJaMU.
BbIBOIUTH, UCTIOIB30BATH
bopMyIly pacCTOSIHUS OT
TOYKH JI0 TNIOCKOCTH.

[ToBTOpEHHE,
00001IeHNE,
cucTeMaTu3alus
3HAHUMI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

OcHoBHBIE GUTYPBI, (PAKTHI, TEOPEMBI
Kypca IUIaHUMETPpHUH. 3a1auu
IUTAHUMETPUH U METO/bI UX PEILEHHUS.
OcHoBHBIE GUTYPHI, PAKTHI, TEOPEMBI
Kypca cTepeoMeTpHH. 3ajauu

CTCPCOMCTPHUU U MCTOABI UX PCIICHU.

Pemars mpocteiiue 3agaun
Ha HAXOXJICHUE JUTMH U YTJIOB
B r€OMETpUUYECKUX (Purypax,
MIPUMEHATH TEOPEMY
[Tucdaropa, TeopeMbl CUHYCOB
1 KOCHHYCOB.

Haxomuth miomans
MHOTOYTOJIbHUKA, KpYyTa.
Pacmio3naBath og00HEIE
Gurypsl, HaX0AUThb
OTHOILEHUS IJINH U
ILTOIIAJICH.

Hcrnonb30Bath Mpu peiieHun
CrepeomeTpuueckux 3aaad
(bakKThl 1 METOIbI
TJIAHUMETPHUH.

KonTponbHas
paborta mo
TemMe

MPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHMS OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI

10 KJIACC
Kon . .
DOBEDSIEMOro IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pPa30BaTe/IbHOI MPOrPaMMBbI CPEIHEro 00111ero
poBep o0pa3zoBaHust
pe3yJbTara

7 I'eomerpus




7.1

OnepupoBaTh MOHATUSMU: TOUKA, MPsAMasi, INIOCKOCTb

7.2 [TprMeHATh aKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX NIPU PELICHUH T'€OMETPUUYECKHUX 3aa4

7.3 OnepupoBaTh NOHATUSAMU: 1APAJUIETBHOCTD U MEPIEHIUKYISIPHOCTD IPSMBIX M INIOCKOCTEH

7.4 KnaccudunumpoBaTh B3auMHOE PAaCIONOKEHHE TPSAMBIX U ITIOCKOCTEH B IPOCTPAHCTBE

75 OmnepupoBaTh MOHATUAMHU: ABYIPAHHBIN YroJ, TpaHU JBYTPAaHHOTO YIja, peOpo IBYIpaHHOIO YIJa, JUHEHHBIA yroi
JBYIPAaHHOI'O yIJIa, IPajycHasl Mepa JBYIPaHHOIO yIia

76 OHGpHpOBaTI) HOHATUSAMM: MHOTOI'DaHHMK, BBINYKJIBIH M HEBBIIYKJIbIH MHOTOIPAaHHHK, 3JIEMEHTbl MHOIOIpaHHMKA,
IIPABWJIbHBIN MHOTOI'PaHHUK

7.7 Pacnio3HaBaTh OCHOBHBIE BUBI MHOTOTPAHHUKOB (MTUPaMUAa, IPU3Ma, PSIMOYTOJIbHBIN MapajlieNenue], Kyo)

78 KnaccudunumpoBatb MHOTOTpaHHUKH, BBIOMpAasi OCHOBAaHUS Ui KiacCH(UKAUM (BBITYKJIbIE ¥ HEBBIIYKJIbIC
MHOI'OI'PaHHHUKH, IPaBUJIbHbIE MHOTOIPAaHHHUKH, IPSMbIE U HAKJIOHHbIE [TPU3MBI, NTapajliesIeIuIe bl)

79 OnepupoBaTh NOHATUSAMU: CEKYILAs INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB

7.10 OOBSICHITH NPUHIIMIIBI IOCTPOEHUSI CEUEHUN MHOIOTPAHHUKOB, UCIIOJIB3YSI METOJ] CIEA0B

711 Ctpoutb ceyeHHs MHOTOTPAHHUKOB METO/IOM CJIE€JI0B, BBIOIHSTH (BHIHOCHBIE) INIOCKUE YEPTEXKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX UTYp: BUJl CBEPXY, COOKY, CHU3Y
Pemate 3aaum Ha HaxXOXKJIEHHE I'€OMETPUUYECKUX BEJIUYMH MO oOpa3liaM WM aJrOpUTMaM, NPUMEHSsS H3BECTHBIE

7.12 AQHAIUTUYECKUE METObI IIPU PELICHUH CTaHJAPTHBIX MaTEMaTHUECKUX 3aJjad Ha BBIYUCIICHUE PACCTOSHUM MEXIY ABYMSI
TOYKAMHM, OT TOUKH JI0 NPSIMOM, OT TOUKH JI0 INIOCKOCTHU, MEKY CKPEIIMBAOIIMMHUCS NPSIMBIMU
Pemate 3amaum Ha HaxXOXKJIEHHE I€OMETPUUECKUX BEIUYMH MO o0Opa3llaM WM alropuTMaM, NPUMEHSsS H3BECTHBIE

7.13 QHWINTUYECKUE METOAbl MpH pEHIeHUH CTaHAAPTHBIX MaTeMaTUYeCKUX 3a/7ad Ha BBIYMCIEHUE YIJIOB MEXIY
CKPEIIMBAOIIUMHUCS IPSIMBIMHU, MEKIY MIPSIMON U IUNIOCKOCTBIO, MEKY IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB

714 Bbraucnare 00bEMBI M IIJIOLIATM MOBEPXHOCTEH MHOTOIPAaHHMKOB (IIpU3Ma, MUpaMuia) ¢ MpUMEHEHHEM (QOopMyIl,
BBIUNCIISITH COOTHOIIEHHS MEXY IUIOIIA MU IOBEPXHOCTEH, 00bEMaMU MOI00HBIX MHOTOI'PaHHUKOB

715 OnepupoBaTh NMOHATHUSAMHU: CHMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh CHMMETPHH, LIEHTP, OCh U IUIOCKOCTb
CUMMETpUHU (HUTYpPBI

716 W3Bnekarb, npeoOpazoBbIBaTh U MHTEPHPETUPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax,
IIPEJICTABICHHYIO HA YEPTE)KaX U PUCYHKAX

717 [IpumensTh reomerpuueckue (akThl Ul pPEIICHHs CTEPEOMETPHUECKUX 3a/ad, MPEAIoaraloliX HECKOJIbKO IaroB

pelIeHHUs, eClId YCIOBUS IPUMEHEHUS 3aJlaHbl B IBHOHM Gopme




[IpumeHsTh mpoCTEilMe NporpaMMHBIE CpPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMbl IpH pEIIeHUuU

7.18 CTEPEOMETPUUYECKHX 3a/1a4
719 [IpuBoauTH TpUMEPHl MaTeMaTHYECKMX 3aKOHOMEPHOCTEH B MPHUPOJE M JKU3HHU, PACHO3HABaTh MPOSIBICHHE 3aKOHOB
reOMETPUH B UCKYCCTBE
[IpuMeHsATH Moy4eHHbIC 3HAHHS Ha ITPAKTUKE: aHATM3UPOBAThH pPeasibHbIC CUTYallu U IPUMEHSTh N3y4CHHBIC TIOHATHS B
720 nporecce MOWCKa PEUICHUs MaTeMaTH4ecKd C(HOPMYIMPOBAHHOW MPOOJIEMBI, MOJCTUPOBAThH peallbHble CHTYaLH Ha
SI3BIKE TEOMETPHH, UCCIIC0BATH TOCTPOCHHBIE MOJIEIH C UCTIOJIb30BAHNEM T'€OMETPHUYECKHUX MOHATHI U TEOpEM, amrapara
anreOpbl, peraTh NPaKTHYECKUE 3a/1a4H, CBSI3aHHbBIE C HAXOXKICHUEM I'eOMETPUYECKUX BEIIMYHH
11 KJIACC
Kon . .
HpOBepsIEMOro IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI CpeIHEero 0o1ero
pesynTaTa o0pa3oBaHus
6 I'eomerpust
6.1 OnepupoBaTh NOHATHAMH: IHJIMHAPHYECKAs MMOBEPXHOCTh, 00pa3ylomue MWIMHIAPUICCKON MOBEPXHOCTH, LWIMHAD,
KOHHUYECKasi IOBEPXHOCTh, 00pa3yrone KOHUIECKOU ITOBEPXHOCTH, KOHYC, cheprdeckasi IOBEpXHOCTh
6.2 PacnioznaBatk Tena BpaiieHus (HUIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHSI TEJI BPALLICHUS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIIOCKOCTH
6.5 OnepupoBaTh MOHATHSAMH: IIAPOBOM CETMEHT, OCHOBAHWE CETMEHTA, BEICOTA CETMEHTa, IapOBOM CJIOW, OCHOBaHHUE
I1apOBOTO CJI051, BBICOTA IIAPOBOTO CJIOSI, IIAPOBOM CEKTOP
6.6 Boruucnare 00bEMBI 1 TUIONIAAM TOBEPXHOCTEH TN BpallleHHsI, TEOMETPHUECKUX TeJl C IPUMEHEHHEM (HopMyI
6.7 OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIIMCAHHBIN B c(epy U OMUCAHHBIM OKOJO cdepsl, cdepa, BOUCAHHAS B
MHOTOTPAaHHHK HJIM TEJIO BPAIICHUS
6.8 BBIUMCIATE COOTHOIIEHUS] MEXKTY TIIOMIAIMH ITOBEPXHOCTEH M 00bEMaMH TTOTOOHBIX TEI
6.9 N300pakaTh n3ydaembie GUTYPHI OT PYKH U C TPUMEHEHHUEM TPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BbIMonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKHM U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTyp: BUJA CBEpXY, COOKY, CHHU3Y,

CTPOUTH CCUHCHUSA TCJI BPAIICHHUA




W3Brekatb, UHTEPIPETUPOBATH U MPeoOPa30BhIBATh HMHPOPMAIUIO O MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (QUrypax,

6.11 MIPEJICTABICHHYIO HA YEePTEKaX U PUCYHKAX

6.12 [IpumensaTh reomeTpuyeckue (HakThl ISl PEHICHUS CTEPEOMETPUICCKUX 3aad, MPEANOIaralonnX HECKOJIbKO IIaroB
pEIICHHSI, €CITU YCIIOBHS IPUMEHEHUS 3a/IaHbl B SIBHOW (opme

6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14 BrITONHATE NeHCTBUS CIIOKEHUS BEKTOPOB, BHIYUTAHUS BEKTOPOB 1 YMHOKCHHSI BEKTOPA HA YUCIIO, OOBICHSATH, KAKUMU
CBOWCTBaAMH OHH 00JI1a/Ial0T

6.15 [TpuMeHSTH IPaBHIIO NTApAILJICIICIUITE A IPH CII0)KEHUU BEKTOPOB
OnepupoBaTh MOHATUSAMH: JIEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOpa, PABEHCTBO BEKTOPOB,

6.16 KOOPJMHATHI BEKTOPA, YTOJI MEXKIY BEKTOPaMH, CKAISIPHOE MPOU3BEICHIE BEKTOPOB, KOJUTMHEAPHBIC H KOMILIAaHAPHBIE
BEKTOPBI

6.17 HaxonuTh cyMMy BEKTOPOB W MPOU3BEICHHE BEKTOpPA HA YHCIIO, YTOJ MEXKAY BEKTOPaMH, CKAJISIPHOE MPOU3BEICHHUE,
pacKJIabIBaTh BEKTOP MO IBYM HEKOJUTMHEAPHBIM BEKTOPAM

6.18 3amaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT

6.19 Pemath nmpocreiinme reoMeTpuIecKre 3a/1a9i Ha MPUMEHCHHE BEKTOPHO-KOOPAMHATHOTO METOIa

6.20 Pemrate 3amaum Ha J0Ka3aTeNbCTBO MATEMATHUYECKUX OTHOIICHWH W HAXOXKJICHHE TCOMETPUYECKUX BEIUYHH I10
oOpasiiaM WIn alropuTMam, MPUMEHSST U3BECTHBIC METOJIBI IPY PEIICHUH CTAaHAAPTHBIX MATEMATHYECKUX 3a/1a4

6.21 [IpuMeHsITh TPOCTEHIIME MPOTPAMMHBIE CPEJICTBA M DJIEKTPOHHO-KOMMYHHKAITHOHHBIC CHCTEMBI IIPH PEIICHUU
CTEpEOMETPUYECKUX 3a/1a4

6.22 [TpuBOIUTE IPUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U KU3HHU, pacro3HaBaTh MPOSBIECHUE 3aKOHOB
TEOMETPHH B HCKYCCTBE
[TpuMeHSTH MOTyYCHHBIC 3HAHKS Ha TPAKTHKE: aHATU3UPOBATH PEATbHBIC CUTYAIlUN U IIPUMEHSATh H3y4eHHBIC TTOHITHS

6.23 B IIpolIecce MOKCKa PeIIeHUs] MaTeMaTHuecKu chopMyIHpoBaHHON MPOOIEMbI, MOJICTUPOBATh peaTbHbIE CUTYaAIlUU Ha

SA3BIKC T'€OMCTPHU, HCCICAOBATH IIOCTPOCHHLIC MOJCIN C HMCIOJB30BAHUCM TCOMETPHUYCCKUX MMOHATHU U TCOPEM,
arrapara anre6pH, peliaTh NPAKTHUYCCKUC 3aJa4U, CBA3AHHBIC C HAXOXKACHUEM I'COMCTPUUCCKHUX BCIIMUNH

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon ‘

ITpoBepsieMblii 3JIEMEHT COJIePKAHUS




I'eomeTrpus

7.1

7.2

7.3

7.4

7.5

OCHOBHBIE TOHSITHS CTEPCOMETPHHU. Tqua, npsAMasd, IINIOCKOCTb, IIPOCTPAHCTBO. ITonsTre 00 aKCMOMATHYECKOM IIOCTPOCHUHA
CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUU U CICACTBUA U3 HUX

B3anMHOe pacnosiokeHue IMpsMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECS, IapaJUICIbHbIE U CKPEIIMBAIOLIMECS IPSIMBIE.
[TapanmienbHOCTb NPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE: MAapAJUICIbHBIE IPSMBIE B IIPOCTPAHCTBE, NapalIeIbHOCTh TPEX MPSIMBIX,
[apaJUICIbHOCTh MPSMOM M INIOCKOCTU. YTUIBI C COHAIPaBICHHBIMM CTOPOHAMH, YIrOJd MEXKIy IPSIMBIMM B IIPOCTPAHCTBE.
[TapamienbHOCTh TUIOCKOCTEN: MapajulebHbIe IIJIOCKOCTH, CBOMCTBA MapajuIelbHbIX IUIOCKOCTEN. [IpocTelimue npocTpaHCTBEHHBIE
(Gurypsl Ha MIIOCKOCTH: TETPadap, KyO, mapajuiesenures, HOCTPOCHUE CeUCHHH

[lepneHIUKYNAPHOCTh MPSAMOM M INIOCKOCTH: MEPHEHIUKYISIPHBIE IpPSAMBIE B IPOCTPAHCTBE, IPsIMBIE IAapajlIC/IbHBIE WU
NEPIEHIUKYISIPHBIE K IUIOCKOCTH, NPU3HAK NEPIEHAUKYIIIPHOCTH MIPSAMOM U IJIOCKOCTH, TEOPEMA O IPSIMOW NMEPIIEHINUKYIISIPHON
IUIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YrOJl MEXIY NPSMOM M IUIOCKOCTBIO, IBYTPAHHBIA YroJl, JUHEHHBIA YroJl JBYTPaHHOIO yrJja.
[eprieHAUKYIISAp M HAKJIOHHBIE: PACCTOSHUE OT TOYKH 0 IIIOCKOCTH, PACCTOSHUE OT MPSIMOH /10 TUIOCKOCTH, MPOEKIus (GpUrypsl Ha
IUIOCKOCTh.  llepneHauKynspHOCTh IUIOCKOCTEM: NPU3HAK NEPHEHAUKYJIIPHOCTHM ABYX IUIOCKOCTeW. Teopema o Tpéx
IIEPIEHIUKYISIPAX

[lonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOIDAaHHMKA, BBIIIYKJIBIE W HEBBIIYKJIBIE MHOIOTPAHHUKH, pPa3BEPTKA
MHoOrorpaHiuka. I[Ipuzma: N-yrosnpHas mpusma, rpaHd U OCHOBaHMS NPU3MBIL, MpsMas U HAKIOHHAS MPHU3MbI, OOKOBas U IMOJIHAs
IIOBEPXHOCTh Mpu3Mbl. llapamnenenunen, npsaMOyroiabHbIM Napajuienenunes U ero cBoicrsa. I[lupamuaa: N-yronpHas NupaMuia,
IpaHd U OCHOBaHME IHUpPaMHJIbl, OOKOBas M IOJIHAs MOBEPXHOCTh NMUPAMUbl, MPaBUIbHAS U yCeYEHHAas IHUpamMuaa. DJIEMEHTbI
pu3Mbl U MpaMuibl. [IpaBUIIbHBIE MHOTOTPAHHUKU: TOHATHE NTPABUIBHOIO MHOIOTPAHHUKA, IPABUIIbHAS IIPU3Ma U MPABUIIbHAS
NUpaMy/ia, paBUIIbHAs TPEYroJibHas MUpaMuja U MPaBUIbHBINA TeTpasp, kKyO. [IpencraBnenue o npaBUIbHBIX MHOTOTPaHHUKAX:
OKTadJIp, 1oJIeKa3ap U ukocasapyrue CeueHus Npu3Mbl U MUPaMUIbI

CI/IMMeTpI/ISI B HNPOCTpPaHCTBE: CHUMMETPUSA OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, IUIOCKOCTH. DJIEMEHTEI CUMMCTPUU B NHUpaMUIaX,
Iapajuiejicnmieaax, mpaBUJIbHbIX MHOT'OI'paHHUKAX

7.6

Bbruuciienue 35eMEHTOB MHOTOTPaHHUKOB: p&Opa, auaroHanu, yriabl. [lnomans 60KoBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH
MpsIMOW MPHU3MBI, IUIOIIA b OCHOBaHMM, TeopeMa O OOKOBOW MOBEPXHOCTHU NpsMOM mpu3Mbl. [lmomans G0KOBON MOBEPXHOCTU U
MIOBEPXHOCTH MTPABUIILHON MUPAaMU/JIbl, TEOpEMa O Mo 1 yceu€HHoU nupaMupsl. [lonstue 06 00béMe. OOBEM MHpaMuIbL, TPU3MBI

7.7

11 KJIACC

Kon

HOI[O6HLI€ TCJIa B IIPOCTPAHCTBC. CooTHomICHUS MCKAY IUIOIaAsIMU HOBerHOCTeﬁ, o0BEMaMu HOI[O6HBIX TCII

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

6

I'eomerpus




6.1 [{wimHapuyeckas MOBEPXHOCTh, 00pa3ylolue MINHAPHUECKON MOBEPXHOCTH, OCh LIMJIMHAPUYECKON moBepxHocTH. LlumuuHnap:
OCHOBaHHUA U OOKOBast MOBEPXHOCTh, 00pA3yIOIIasi  OCh, IUIOIIAAh OOKOBOH U MOJIHOM MOBEPXHOCTU
Konnueckasi HOBepXHOCTh, 00pa3yrolne KOHMYECKOW MOBEPXHOCTH, OCh U BEPIIMHA KOHWYECKOH oBepXHOCTH. KOoHyC: ocHOBaHUe

6.2 U BepllinHa, oOpas3ylolias U OCb, IUIOIAAb OOKOBOW M IOJHOM IMOBEPXHOCTH. YCEUYEHHBIM KOHYC: 00pa3ylollue U BBICOTA,
OCHOBaHHUA U OOKOBast MOBEPXHOCTh

6.3 Cdepa u map: mentp, paamyc, auaMmeTp, IUIOMIATb MOBEPXHOCTH cdephl. B3aumMHoe pacmonoxenue cepsl U IUIOCKOCTH,
KacaTeJbHasl INIOCKOCTh K cdepe, MIoIaas chepsl

6.4 N300paxeHue Ten BpallleHus Ha IUIOCKOCTH. Pa3BépTka nMiauHApa U KOHyca

6.5 KomOuHarmu Ten BpamieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONTUCAHHBIN OKOJIO cepsl, cepa, BIUCAaHHAS B MHOTOTPAHHUK,
WIH TE€JIO BpallleHus

6.6 [Tonsitue 06 00bEMe. OcHOBHBIE cBOIiCTBa 00BEMOB Tel. Teopema 00 00bEME MPSIMOYTOJIbHOIO MapalIeIenuIeaa u CIeACTBUS U3
He€. O0bEM mmHIpa, KoHyca. O0BEM 1mapa U momaas chepsl

6.7 [Tono6HbIe Tena B mpocTpancTBe. COOTHOMICHUS! MEX/TY IIOUIAIIMHU IIOBEPXHOCTEH, 00bEMaMH MOT00HBIX TET

6.8 Ceuenus nuianHapa (mapamienbHO U NEPIEHIUKYIISIPHO OCH), CEYEHUs KOHYca (IIapajuleIbHOE OCHOBAHUIO U IIPOXOJISIIEE Yepe3
BEpIINHY), CEUEHUs 11apa
BekTop Ha I10CKOCTH U B IpocTpaHcTBe. CI105KEHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA HA YKCI0. Pa3noxenue BekTopa

6.9 10 TpE€M HEKOMILIaHApHbIM BekTopam. [IpaBuio napamnenenumnena. Pemenue 3aqay, CBI3aHHBIX ¢ IPUMEHEHUEM MPABUJI ICWCTBUN
C BEKTOpaMu
IIpssMoyrosbHas cucreMa KoopAuHaT B npocTpaHcTBe. KoopanHatel BekTopa. [IpocTeitmue 3a1aun B KOOpAUHATAX. YTOI MEXIY

6.10 BeKTOpaMH. CKaJsIpHOE NPOU3BEIECHUE BEKTOPOB. BbluKciieHHE yIioB MeEXIy MNpsAMBIMM M IUIOCKOCTSIMH. KoopauHatHO-
BEKTOPHBIN METOJ PU PELIEHUH FeOMETPUUECKHX 3a]a4

MPOBEPSAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI CPEJHEIO OBIIIETO OGPA3OBAHUA

Kon . o

DOBEDSIEMOLD IIpoBepsiemble TpedOBaHUS K NMPEIMETHBIM Pe3yJIbTaTaM OCBOECHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbI
poBep cpeaHero oouero od0pasoBaHust

TpedoBaHMS

1

Bnanenne meromamm J0Ka3aTeNbCTB, alrOpUTMaMU pelIeHHs 3ajad; yMeHue (QopMyIupoBaTh U ONEPUPOBATh
MOHATUSMU: OIPEACIICHHE, aKCMOMa, TEOpEMa, CIEICTBUE, CBOMCTBO, NPU3HAK, JOKA3aTeIbCTBO, PABHOCHUJILHBIE
(GOpMyIMPOBKH; MPUMEHSTh UX; YMEHHE (OPMYIUPOBATh 0OpaTHOE U MPOTUBOIIOJIOKHOE YTBEPXKICHUE, TPUBOJIUThH




IPUMEPEl M KOHTPIPHUMEPHI, HCIOJIB30BATH METOJ MAaTEMaTUYEeCKOM WHIYKIWH; IPOBOAUTH JOKAa3aTEJIbHbBIC
pacCyXJIeHHs IIPU PELICHUH 3a7a4, OLECHUBATh JIOTUYECKYIO IPABWIBHOCTH PACCYKICHHUH;, YMEHHE OIEPHUpPOBATH
HNOHATHAMM: MHOXECTBO, IOJMHOXKECTBO, OIEpallM¥ HaJ MHOXKECTBAMHU; YMEHHME MWCIIONb30BaTh TEOPETHUKO-
MHO>KECTBEHHBIN amnmnapar JJis ONMCAHUS PEAIBHBIX IPOLECCOB U SBICHUN U IIPU PELICHUHU 33/a4, B TOM YUCJIE U3
JIpyrux y4eOHBIX HPEIMETOB; YMEHUE OINEpUpPOBaTh MOHATHAMHU: rpad, cBa3HbIA rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 33/1aBaTh W OMHCHIBATH rpadbl pa3IMuHBIMU CIOCOOAMH; MCIIONB30BaTh Tpadbl MPHU PEIICHUH
3aja4

VYMeHue onepupoBaTh MOHATHSAMM: HAaTypallbHOE YHUCIIO, LIEJI0€ YHUCIO0, CTENEeHb C IIeJbIM I0Ka3aTeleM, KOPEHb
HATYpaJbHOH CTETIEHH, CTENICHb C PAal[HOHAILHBIM [TOKa3aTeNIeM, CTEIICHb C IEHCTBUTEIBHBIM MIOKa3aTeNeM, JJorapudm
yuciaa, CUHYC, KOCHMHYC M TaHIEHC IIPOM3BOJIBHOTO 4YHCJIAa, OCTAaTOK IO MOJIYJK, PpalUOHAIbHOE YHCIIO,
UPPALMOHATIBHOE YHCIIO, MHOXXECTBA HATypaJIbHbBIX, LEJIbIX, PAlMOHAIbHbBIX, JICHCTBUTEIBHBIX YHUCET; YMEHUE
UCIOJIb30BaTh MPU3HAKU JAEIMMOCTH, HAaUMEHBUIMHA OOIIMH JenuTenb M HauMeHbllee oOliee KpaTHOE, alrOpUTM
EBkiuaa mpu pelmeHu 3aaad; 3HAaKOMCTBO C Ppa3IMYHBIMU IO3UIMOHHBIMM CHCTEMaMHU CUHUCICHUS; yYMEHUE
BBINOJIHATH BBIYMCIICHNUE 3HAUEHUI U IpeoOpa30BaHus BBIPAXKEHUH CO CTENEHAMH U JIorapu(mamu, npeodpazoBaHUs
IpOOHO-PallMOHATIFHBIX BBIPAKEHUH; yMEHHE OIEpUPOBATh IMOHATHUSMH: IOCIEIOBATEIBHOCTh, apupMeTHYecKas
porpeccusi, reoMeTpuiecKas nporpeccusi, 0eCKOHEYHO yObIBaroIasi reoMeTpuyecKast Iporpeccus; yMeHUe 3a1aBaTh
MOCJIEIOBATEIFHOCTH, B TOM YHCJE C TOMOINBIO PEKYPPEHTHBIX (OpMyJ; yMEHHE OIEepPHpPOBATH MOHSATHSIMH:
KOMILJIEKCHOE YHCII0, CONPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYNb U apIYMEHT KOMIUIEKCHOTO Yuciia, popma 3arucH
KOMIUIEKCHBIX 4HCell (FeoMeTpuuecKas, TpPUTOHOMETpUYECKass M anredpandeckas); yMETb IPOU3BOJAUTH
apupMeTHuecKue eHCTBUS ¢ KOMIJIEKCHBIMHU YUCIIaMU; IIPUBOIUTH IPUMEPHI UCII0JIb30BAaHUS KOMIUIEKCHBIX YHCEIT;
OIepUPOBATh MOHATUSIMU: MaTpula 2x2 u 3x3, onpeAenuTeNb MaTPUILIbl, TEOMETPUUECKHUI CMBICIT ONpPEAETUTENS

YMeHnue OIICpHUPOBATH IOHATHUAMMU palOHAJIbHBIC, HpparuOHAJILHBIC, ITOKa3aTCJIbHEIC, CTCIICHHBIC,
J'IOl"apI/I(bMI/I‘-IeCKI/Ie, TPUTOHOMCTPUYCCKNEC YPAaBHCHHA U HCPABCHCTBA, UX CUCTEMBI; YMCHUEC OIICPUPOBATH ITIOHATUAMU
TOXACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/IC, YpaBHCHUEC, HCEPABCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB,
PAaBHOCHUJIBHOCTDH ypaBHeHHfI, HCPABCHCTB U CUCTCM,; YMCHUC PCIIATE YPABHCHUSA, HCPABCHCTBA U CUCTEMBI C ITIOMOIIIBIO
Ppa3InYHBIX HpI/IéMOB; peuiaTth YpaBHCHHSA, HCEPABCHCTBA W CHUCTEMbI C IIApaMCTPOM; HPUMCHATH YpPAaBHCHUA,
HEPABCHCTBA, UX CUCTCMBI IJId PCIICHUA MAaTEMATUUCCKUX 3a/lad U 3aJa4 U3 pa3JINIHbIX obOnacreit HAayKH U peam,Hoﬁ
KHU3HHU

YMeHue omepupoBaTh MOHATUAMU: (DYHKIMS, YETHOCTh (DYHKIMH, MEPUOAUYHOCTh (QYHKUIUHU, OrPaHMYCHHOCTD
(GyHKIIMM, MOHOTOHHOCTh (DYHKIMH, SKCTpEeMyM (YHKIIMH, HauOosblliee W HauMEHblee 3HaueHUs (QYHKUUU Ha
POMEXYTKe, HelpepbiBHAsA (YHKIMSA, aCUMIITOTHI Tpaduka (YHKUIUH, MEepBas U BTOpas MPOU3BOJHAS (PYHKIUH,
reOMEeTPUUECKUN U (PU3HUECKUN CMBICT TPOU3BOJHON, IEPBOOOpa3Hasi, onpeAeaEHHbIA UHTErpajl; yMEHUE HaXOAUTh
aCHMIITOTHI Tpaduka GYHKINHU; YMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHHS, YACTHOTO U KOMITO3UIIUH
GyHKIMHI, HAXOIUTh ypaBHEHUE KacaTesIbHOM K rpaduKy QyHKUINN; YMEHHE HAXOAUTh IPOU3BOJHBIE AIIEMEHTAPHbIX
(GyHKLNH; yMEHUE UCTI0IB30BATh POU3BOHYIO IS HcCieloBaHus (PYHKIUH, HAXOIUTh HAaMOOJIbIINE U HAUMEHbIIHNE
3HaYeHUs] (QYHKIMM; CTPOUTh IpadMKH MHOTOYJIEHOB C HCIOJB30BaHHWEM alapaTa MaTeMaTH4YEeCKOTo aHalu3a;
IPUMEHSATh MPOM3BOAHYIO JUIsl HaXO)KJIEHUS HAWIYYIIEro PEIIeHUs B IPUKIAJHBIX, B TOM YHCJIE COLHUAIbHO-




SKOHOMUYECKHMX W (PU3WYECKUX 3a/adaxX; HaXOAUTh TUIOMAAN U O0BEMBI (UTY C MOMOIIBIO WHTErpalia; MPUBOIUTH
IPUMEPBI MATEMATHIECKOT'O MOJICTHUPOBAHUS C MOMOIIBI0 MU HepeHINATLHBIX YPaBHEHUI

YMeHue omnepupoBaTh MOHATHAMHU: Tpapuk (QyHKIUH, oOpaTHas (GyHKUMS, KOMOO3MLUSA (QYHKIHHA, JWHEHHAs
GyHKIMA, KBagpaTUyHas QyHKIUS, pallMOHAIbHAS (QYHKIM, cTeTleHHas (QyHKINS, TPUTOHOMETPUYECKHe QYHKIIHH,
oOpaTHbIE TPUTOHOMETPHUECKUE ()YHKIIMHU, TOKa3aTeNbHast U Jorapupmudeckas QyHKINH; yMEHHE CTPOUTH rpaduku
U3y4YCHHBIX (QYHKIMH, BBINOJIHATH NMpeoOpa3oBaHusl rpaguKoB (YHKIUHA, WCIONB30BaTh IpadUKH JUIS U3YUCHHS
IPOLECCOB U 3aBUCUMOCTEH, IIPU PEIICHUHU 33/a4 U3 JPYrHX Y4eOHBIX NPEIMETOB M 3a/au U3 pealbHOH >KU3HMU;
BBIpaXaTh (OPMYyJIaMH 3aBHCUMOCTH MEXAY BEIMYMHAMH; HCIIOJIB30BAaTh CBOMCTBA M Tpaduku GYHKIMHA [Uis
pelIeHNs YpaBHEHMIA, HEPABEHCTB U 33734 C MapaMeTpaMu; M300paxarh Ha KOOPJMHATHOW ITIOCKOCTH MHOXKECTBA
pelIeHuil ypaBHEHU, HEPABEHCTB U X CUCTEM

YMeHue pernath TEKCTOBbIE 3a/1a4H PA3HBIX TUIIOB (B TOM YMCIIE HA IPOLEHTHI, I0JIM U YacTH, Ha IBXKEHUE, paboTy,
CTOMMOCTh TOBApOB W YCIYT, HAJOTH, 3a/ladyd W3 O0JAacCTH YIpaBJCHHUS JUYHBIMA W CEMEWHBIMU (DUHAHCAMMU);
COCTaBIISITh BBIPAKEHUS, YPAaBHEHHsI, HEPABEHCTBA M UX CHUCTEMBI 110 YCIIOBHUIO 3aJa4yd, MCCIENI0BATh MOTYYEHHOE
pelieHue U OICHUBATh MPABAOINOAOOHOCTh PE3YyIbTATOB; YMEHHUE MOJIETUPOBATh peajbHbIC CUTYyallMd Ha S3bIKE
MaTEeMaTHKHU; COCTaBISITh BBHIPAXKEHUS, ypPaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI [0 YCIOBHIO 3aJla4M, UCCIEI0BATh
MIOCTPOCHHBIE MOJICITN C HCIIOJIb30BAHKUEM allliapara areOpbl, HHTEPIPETUPOBATH MOTYICHHBINH pe3yIbTaT

YMeHue onepupoBaTh MOHATHIAMH: CpefqHee apudmMeThdeckoe, MeauaHa, HauOoJbllee W HAUMEHbIIEE 3HAYCHHS,
pa3max, JuCHepcHsi, CTaHJApTHOE OTKJIOHEHHWE YHCIOBOIO Ha0Opa; YMEHHUE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(pOpMalMIO, TPEICTABICHHYI0 B TaONMIAX, Ha AWarpaMMmax, rpadukax, OTPa)Karollyl0 CBOMCTBAa pealbHBIX
MIPOIIECCOB U SIBJICHUH; MIPEACTABISATH HH(OPMAIIUIO C TIOMOIIBIO TAOJIMII U TUAarpaMM; UCCIIEIOBATh CTATUCTHYECKUE
JaHHbIE, B TOM YHCIIe C TPUMEHEHUEM TpaUyecKuX METOJOB U AJIEKTPOHHBIX CPEACTB; rpauuecku UCCIeI0BaTh
COBMECTHBIE HAOJIOICHHSI C TIOMOIIBIO JTUATPaMM PACCEUBAHMS M IMHEWHOU PErpeccuu

YMeHue onepupoBaTh NOHSTUSMH: CIYHYalHBIN OMNBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTH CIIYYalHOIO COOBITHS;
YMEHHUE BBIYHMCIATH BEPOSATHOCTh C HMCIOJIb30BAaHHEM IpaUuecKUX METOJIOB; MPUMEHATh (HOPMYIBI CIOKEHUS U
YMHOXEHHUSI BEPOATHOCTEH, (POpMyiy IOJHON BEpOATHOCTH, (Qopmyiny bepHynnn, xkomMOWHaTOpHbBIE (QakThl U
(opMyIbl; OLIEHMBATh BEPOSTHOCTH PEANBbHBIX COOBITHI; YMEHHE ONEepHpOBATh MOHATUSAMU: ClydaiiHas BEIMYMHA,
pacnpeneleHue BEPOSTHOCTEH, MaTeMaTHYeCKOe OXHMAAHUE, NUCHEPCUS M CTaHAAPTHOE OTKIOHEHUE CIy4alHOU
BEJIMYMHBI, (QYHKIIMU pacrpeieeHus U INIOTHOCTH PAaBHOMEPHOTO0, IOKA3aTeIbHOTO M HOPMAJIBHOTO PAaCIpeeICHHI;
YMEHHE HCIOIb30BaTh CBOMCTBA M3YUEHHBIX pacHpeesIeHui sl peleHus 3a/1a4; 3HaKOMCTBO C MOHSATHSIMH: 3aKOH
OOJIBIINX YHMCET, METOJIbl BHIOOPOUHBIX UCCIICAOBAaHUI; yMEHHE NMPUBOANUTH IPUMEPHI POSIBICHUS 3aKOHA OOJBIINX
YHCeJl B MPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSX; YMEHHE ONIEPUPOBATh MMOHATUSAMU: COUETaHUE, TIEpPECTaHOBKA, YHUCIIO
COYeTaHuil, YuciIo nepecTaHoBOK; OnHOM HploTOHA; yMeHUE MPUMEHSATh KOMOUHATOPHBIE (DaKThI U PACCYKACHUS JUIS
pelieHuss 3a7ay; OLEHUBATh BEPOSTHOCTU pEAIbHBIX COOBITUH; COCTaBISATh BEPOSITHOCTHYIO MOJEIb U
MHTEPIPETUPOBATH IMOITYUEHHBIN pe3ysbTar

YMeHnue onepupoBaTh MOHATUAMU: TOUKA, IPSMAast, IIIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIA, IUIOCKUN
YTOJI, ABYTPAHHBIN yroJl, TPEXTPAHHBIN YToJl, CKPEIIUBAIOIIHNECS MPSIMbIE, TApaJUICIbHOCTh U MEPICHANKYISIPHOCTh
MPSMBIX M IUIOCKOCTEM, YIOJI MEXAY NMPSAMBIMHU, YIOJI MEXKIY NPSIMOM M INIOCKOCTBIO, YIOJ MEXAY IIIOCKOCTSMH,
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pacCToOAHNUE OT TOYKH MO0 INIOCKOCTH, paCCTOAHHUE MCEXAY MPAMBIMH, PACCTOAHUC MCKAY IINIOCKOCTSAMH, YMCHHUC
HCIIOJIB30BAaTh IMPU PCIICHUU 3ada4 H3YYCHHBIC (I)aKTBI U TCOPECMbI INIAHUMETPUH; YMCHUC OLICHUBATHL Pa3MCpPhI
00BEKTOB OKpYXaromero Myupa, CTPOUTh MaTEMAaTHYCCKHUEC MOJCIIN C IIOMOIIBIO TCOMETPHUICCKUX IMOHATUH U BCJIMYHH,
peliaTh CBA3aHHBIC C HUMH IMTPAKTUYCCKHUEC 3a/la1n

YMeHue oneprupoBaTh NOHATUSAMHU: IJIOUIAb GUTYPBL, 00BEM (PUTYpBI, MHOTOTPaHHUK, IPABUIBHBII MHOTOTPAHHHUK,
ceueHre MHOTrOrpaHHMKa, KyO, napajiesienunes, npusma, nupamuaa, Gurypa u moBEpXHOCTh BpaIllEHUs, LIMIUH/D,
KOHYC, mmap, cdepa, iomanb chepsl, MIomaab MOBEPXHOCTH MUPAMHUIBI, TPU3MBI, KOHYCa, IIHIUHIPa, 00BEM Ky0a,
IPSIMOYTOJIBHOTO MapajuleNieNANea, MUPaMHIbl, IPU3MbI, LHAIUHApA, KOHyca, IIapa, pa3BEPTKAa IOBEPXHOCTH,
CeueHHs KOHyCa M IUJIMHJPA, NapaIeIbHbIe OCH HJIM OCHOBAHHUIO, CEUYEHUE Iapa, IUIOCKOCTh, KAacaromasics: cepsl,
LWINH/PA, KOHYCa; YMEHHE CTPOUTh CEUEHUE MHOTOIPaHHUKA, N300pa)kaTh MHOIOI'PAaHHUKH, QUTYpBI U IOBEPXHOCTH
BpallCHUs, UX CEYEHHs, B TOM YHUCIE C IIOMOIIBIO DJJIEKTPOHHBIX CPEACTB; YMEHUE IIPUMEHATH CBOWMCTBA
reoMEeTpUYECKUX (pUryp, caMmocTosATeNIbHO (hOPMYIMPOBATh ONPEACICHUS U3y4aeMbIX (PUTYp, BBIIBUTaTh IMIIOTE3BI O
CBOWCTBAaX M TpPHU3HAKAX T'E€OMETPUYECKHX (UTyp, OOOCHOBBIBATH WIIM ONPOBEPraTh HX; yMEHHUE IPOBOIHTH
KJIaccu(uKaluo GUryp no pa3InuyHbIM IPU3HAKaM, BHIIOJIHITh HEOOXOAUMBIE IOMOJTHUTENIbHBIE TOCTPOCHHUS

11

YMeHue onepupoBaTh MOHATUAMU: IBUKEHHUE B IPOCTPAHCTBE, NapalljiesIbHbIA epeHOC, CHMMETPHSI Ha IJIOCKOCTH U
B [IPOCTPAHCTBE, IOBOPOT, MpeoOpa3zoBaHue 01001, 10100HbIE (UTYPbI; YMEHHE PACIIO3HABAThH PaBHbIE U [10100HbBIE
(Gurypsl, B TOM 4UCII€ B IPUPOJIE, HICKYCCTBE, ApXUTEKTYPE; UCIIOIb30BaTh FT€OMETPUUYECKHUE OTHOILIEHUS ITPU PEILICHUH
3aJa4; HaXOJUTh T€OMETPUYECKHE BEIMYMHBI ([UIMHA, yroj, IUIOmAab, 0OBEM) MPH PEIICHHH 3a/1a4 U3 JPYTuX
y‘~I66HI)IX npeaMETOB U U3 peanLHoﬁ JKU3HU; YMCHUC BBIYUCIIATE TCOMETPHUICCKUC BEJIMYNHBI (IIJII/IHa, yroJu, miomajib,
00BEM, TUIONIAb MOBEPXHOCTH), UCHOIb3Yysl U3yUYE€HHbIE (POPMYIBI U METOJIbl, B TOM YHUCJIE: IUIONIA/lb TOBEPXHOCTH
NUpaMU/Ibl, TPU3MBI, KOHYCa, LWIMHApA, IUIOWAAb cdepbl; 00bEM KyOa, MPSIMOYroJbHOIO MapajulesenuIesaa,
MpaMUIbl, IPU3MBIL, HIWIMHAPA, KOHYCA, [1apa; yMEHHE HAXOAUTh OTHOILIEHHE 0OBEMOB MOI00HBIX (QUTYP

12

13

YMeHue onepupoBaTh NOHATHAMU: NPAMOYTOJbHAs CUCTEMAa KOOPAMHAT, BEKTOP, KOOPANHATBHI TOYKH, KOOPIAUHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOM3BEJCHHE BEKTOpAa Ha YMCIO, pa3JIOKEHUE BEKTOpa IO 0a3ucy, CKaJspHOe
IIPOU3BEJICHUE, BEKTOPHOE IIPOM3BEIEHUE, YIrOl MEXAY BEKTOpPAMH; YMEHHME UCIIOJIb30BaTh BEKTOPHBIA U
KOOpJMHATHBIN METOA JUIsl pEIIeHHs TEOMETPUUECKUX 3a7a4 U 3a7a4 APYruX y4eOHBIX IPEIMETOB

YMeHue BbIOMpaATh MOAXOASIIMN METOA AJI pelIeHUs 3aJaud; NOHMMaHWEe 3HAYMMOCTH MaTeMaTUKU B U3Yy4E€HUU
HNPUPOJHBIX U OOIIECTBEHHBIX MPOIECCOB M SBICHUN; YMEHUE PACIO3HABATh MPOSBIEHHE 3aKOHOB MaTeMaTHKHU B
HCKYCCTBE, YMEHHE NPHUBOJINUTH NMPUMEPbl MAaTEMAaTUYECKUX OTKPBITHI POCCHMCKONM M MHUPOBOM MaTEMaTHYECKON
HayKH

HNEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, IPOBEPSAEMBIX HA EI'3 110 MATEMATUKE

Kon IIpoBepsieMblii 3JIEMEHT COJCPKAHUS
1 Yucna ¥ BEIYUCIICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku JenMMoCTy HETbIX YUCEel
1.2 Pammonanehbie uncna. OOBIKHOBEHHBIE M IECATUYHBIE TPOOH, TPOIICHTHI, OECKOHEYHBIC TIEPHUOIUUECKHIE TPOOH




1.3 Apudmernueckuii KOpeHb HATYpaIbHOU cTereHu. [IeficTBrs ¢ apuMeTUIEeCKMMU KOPHIMHU HATypaIbHON CTETICHU
14 CreneHns ¢ nenbM nokasareseM. CTeneHb ¢ palnoHalIbHbIM NT0Ka3aTesneM. CBONCTBA CTENEHU
1.5 Cunyc, KOCUHYC M TAaHT'€HC YUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC, apDKTAHI'€HC YHCIIOBOIO apryMeHTa
1.6 Jlorapudm uucna. /lecaTuyHble U HATYpaIbHbIE JOrapupMbl
17 JlelicTBUTENbHBIE YuCla. ApUPMETHYECKHE OIepaluu c NeUCTBUTENBHBIMU yucIaMH. [IpuOMKEHHBIE BBIYMCICHUS, MPaBHIIA
OKpYTJIEHUs, IPUKHU/IKA U OLIEHKA pe3yJIbTaTa BEIYUCICHHUH
1.8 [Ipeobpa3oBanue BbIpaxeHUI
1.9 KowmriekcHeie yncna
2 YpaBHEHUs U HEpPAaBEHCTBA
2.1 [enble 1 TpoOHO-pallOHATbHBIE YPaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
2.4 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenbie u 1poOHO-paIIOHAEHBIC HEPABEHCTBA
2.6 WpparnmonanbHble HEpaBeHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHIECKIE HEPABEHCTBA
2.8 Tpuronomerpuieckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuia cucteMsl JMHEHHBIX ypaBHEeHHH. Onpenenurens MaTpUIbl
3 OyHKIMH U TpaduKu
31 @Oynkius, cnocoObl 3amanusd ¢yHkuuu. ['padpuk ¢ynkumu. B3aummuo oOpathble ¢yHKuuu. YETHbIE M HEUETHBIE (DYHKIUH.
[Tepuonnueckue GyHKIUU
39 OO6nacte ompeneneHuss U MHOXeCTBO 3HaueHUM ¢yHkiuu. Hymn ¢ynkuuu. [IpomexyTku 3HakomocTosHCTBa. IlpomexyTku
MOHOTOHHOCTH (pyHKIH. MakcuMyMbl 1 MUHUMYMBI (yHKIIMHA. Hanbospiiee 1 HanMeHbIIee 3HaueHne (QYHKIMH Ha TIPOMEXYTKE
3.3 CrenenHas GyHKIIMS C HATypaJIbHBIM M LIeTbIM Noka3areneM. E€ cBolicTBa u rpaduk. CoiicTBa U rpaduK KOpHS N-0i CTENEeHH
3.4 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U IpaQUKu
3.5 [TokazarenbHas u sorapudmuueckas GyHKINHU, X CBOMCTBA U IrpaduKH
3.6 Touku paspsiBa. AcumnToTsl rpadukoB GyHkui. CBoiCTBa PYHKIIMIA, HENPEPHIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIbHOCTEH
3.8 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX TPOIIEHTOB
4 Hauana MmaTeMaTH4ecKoro aHajimsa
4.1 [TpousBonnas ¢pyHkuuu. [Ipon3BoaHbIEC AIeMEHTAPHBIX (HYHKIUN




[IpumeHneHne TPOU3BOAHOM K HCCIAEAOBaHUIO (YHKIIMM HAa MOHOTOHHOCTH M O3KCTpeMyMbl. HaxoskaeHue HamOOJBIIEro M

4.2 HAaUMEHBIIIETO 3HAUYCHUS (YHKIIUH HA OTPE3KE
4.3 [TepBoobOpasnas. MuTerpan
5 MHOXeCTBa U JIOTHKA
5.1 MHoecTBO, Onepanu HaJ MHOXKecTBaMu. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHoTrorpaHHUKH
7.4 Tena v MOBEPXHOCTH BpaleHUS
7.5 KoopauHatsl 1 BEKTOPBI
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