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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma 1o reomeTpuu pazpadoTaHa Ha OCHOBE:

— @egepabHOTO TOCYIAPCTBEHHOTO 00pa30BAaTENbHOTO CTaHAApPTa CPEAHEro  OOIIero
00pa3zoBaHMsl, yTBEP)KIECHHOTO MpukazoM MwuHoOpHayku Poccum ot 17.05.2012 Ne 413
(C I3BMEHEHUAMHU U JOTMOJIHEHUSIMU);

— @enepanbHON  00pa3oBaTENBHONW  NPOrpaMMbI  CpeIHEro  o0miero  oOpa3oBaHUs,
YTBEP)KJICHHOW Tpuka3zoM MuHnpocsemieHus Poccuu or 18.05.2023r. Ne 371
(C UI3MEHEHUSIMH U JIOTIOJIHCHHSIMHU );

— Tlonoxenuss «O paboueld mporpamMMe y4eOHOTO MpeaMeTa, Kypca TOCyJapCTBEHHOTO

OrokeTHOrO 00IIe00pa3oBarenbHOr0 yupexkaeHus aumeir Ne 373 MockoBckoro paiioHa
Cankr-IlerepOypra « JKOHOMUYECKHM TUIICI»

Hacrosias pabouast mporpamma sBJIsSIeTCs COCTaBHOM YacThI0 OCHOBHOM 00pa3oBaTesIbHOMN
nporpaMmel  cpenHero oOmiero o6paszoBanusi ['BOY nuumeit Ne 373 MockoBckoro paiioHa
Cankr-IlerepOypra (conepkareiabHbIi pa3aen).

['eomeTpust sBIsICTCS OMHUM M3 0a30BBIX KYPCOB Ha YPOBHE CPEIHEro 00Iero oopa3oBaHMUs,
TakK KakK obecrieynBaeT BO3MOXKHOCTb HU3YyUCHUA JUCHUITIINH GCTCCTBGHHO-Hay‘IHOﬁ
HAIpaBJICHHOCTH W MNPEAMCTOB TI'YMAaHHUTApHOT'O IHKIJIA. HOCKOJII)Ky JJOTNYECKOE€ MbIIIJICHUC,
dopMupyeMoe TpH H3YYCHHH OOYYArOIIMMHCS TOHATUHHBIX OCHOB T'€OMETPUH, MpPHU
JIOKa3aTeIbCTBE TEOPEM M MOCTPOCHHHM LEMOYKH JIOTUYECKUX YTBEPXKICHHH NpPU PpEIICHUU
TCOMETPHUUICCKUX 3aJad, YMCHHC BbBIABUIaTb W ONPOBCPrarb THUIIOTC3bI HCIMOCPEACTBCHHO
HCIOJIB3YIOTCA IIPHU PCHICHUH 3adad CCTCCTBCHHO-HAYYHOI'O ILHWKJIA, B YaCTHOCTHU (1)I/I3I/I‘~IGCKI/IX
3ajad.

Ieab ocBoeHus mporpammbl ydeOHOro kypca «l'eomeTpusi» Ha yriayOJIEHHOM YypOBHE —
pa3BUTHE WHIUBUIYalIbHBIX CHOCOOHOCTEH oOOyyaroumxcs MpU H3YYEHUM T[EOMETpPHH, Kak
cocTaBistolel mpeameTHol obOnactu «MaTtematuka U uHGpOpMaTuKa» uepe3 obecreueHue
BO3MOXHOCTH TNPHOOpPETeHHsT W HCIIOJIb30BaHUs Oojiee TMIyOOKMX TIE€OMETPHYECKUX 3HAHUU U
necTBul, crnenupUUHbIX TEOMETPUH, U HEOOXOMUMBIX JUIsl YCHEUIHOro Hpo¢ecCHOHATBLHOIO
00pa3oBaHusl, CBI3aHHOTO C HCIIOIb30BAaHUEM MAaTEMaTHKH.

[TpropUTETHBIMH 3aa4aMu Kypca F€OMETPHUH Ha yIriayOJIE€HHOM YPOBHE, paCHIUPSIONIUMU U
YCUJIMBAIOIIUMH Kypc 0a30BOTr0 YPOBHS, SBISIOTCS:

pacuIMpeHe MpeCTaBIeHUs O TeOMETPUH KaK YacTH MHPOBOHM KYJIbTYphl U (POPMHPOBAHUE
OCO3HAHMSI B3aHMOCBSI3U TEOMETPUH C OKPYKAIOIITIM MUPOM;

dbopMupOBaHUE TMPEACTaBICHHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJIENSX, MO3BOJIAIONINX ONUCHIBATh M U3Y4aTh Pa3HbIC SBICHHS OKPYKAIOLIETO
MUpa, 3HaHWE TOHATUIHOTO anmnaparta no paszzaeiny «CrepeoMeTpus» yd4eOHOro Kypca reOMeTpuu;

q)OpMHpOBaHI/Ie YMCHUA BJIAACTh OCHOBHBLIMH ITOHATUAMU O HNPOCTPAHCTBCHHBIX (i)I/Il"yan n
UX OCHOBHBIMU CBOICTBaMH, 3HaHHE TeopeM, (OpMysl U YyMEHHE HX MPUMEHSTb, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PEIIeHHUs 3a/ay;

dopMHpOBaHHE YMEHHUS paclo3HaBaThb Ha YepTeXax, MOJCNIAX U B pEalbHOM MHpE
MHOT'OT'PaHHUKHU U TeJla BpallCHUsl, KOHCTPYUPOBATb TEOMETPUUECKUE MOJECIIH;

dopMupoBaHNEe TOHUMAHHU BO3MOXXHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUSI MaTEMaTHUECKIX
Teopuii, HopMHUpOBaHHE TOHUMAHHS POJIM AKCHOMATHKH TPH ITPOBEICHUN PACCYKICHUI;

(I)OpMI/IpOBaHI/Ie YMCHHS BJIAACTh MCTOAAMU JOKA3aTCIbCTB U aJITOPUTMOB PCHICHUA, YMCHUSA
HUX OPUMCHATH, NPOBOJAUTHL AOKA3AaTCIBHBIC PACCYKACHUA B XOAC PCHICHHUA CTCPCOMCTPHUYCCKUX



3a/1a4 ¥ 3a/1a4 ¢ MPAKTUYECKUM cofepkaHueM, (popMHpOBaHUE MPEACTABICHUS O HEOOXOIUMOCTH
JIOKA3aTeNbCTB TPH OOOCHOBAaHWM MATEMAaTHYECKHX YTBEPXKICHUH W pOIM aKCHOMATHUKH B
MPOBEJICHUH JIEYKTUBHBIX PACCYXICHMUIA;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUIEKTYalIbHBIX M TBOPUYECKHX CIOCOOHOCTEM
0o0yJaromuxcsi, TMO3HABATEIILHON AaKTHBHOCTH, HWCCICIOBATEIIbCKIUX YMEHUH, KPUTHYHOCTU
MBIIUICHHSI, UHTEPECca K U3YICHHIO TE€OMETPUH;

dbopmupoBaHue (YHKIUOHAIBHOM TIPaMOTHOCTH, pEJIEBAHTHOW T'€OMETPUM: YMEHHS
pacro3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peasbHbIX
YKU3HEHHBIX CUTYalMSIX U MPU U3yYEHUH JAPYTUX y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN
¥ 3aKOHOMEPHOCTEH, MOACITUPOBAHUS PEATbHBIX CUTYAIIMH, HCCIICIOBAHUS TOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIMH TTOJTyYEHHBIX PE3YyIbTATOB.

OCHOBHBIMHU COZIEpKATEIBHBIMU JIMHUAMU yueOHOro Kypca «I'eomerpusi» B 10—11 kiaccax
apisatoTes: «[IpsiMble W TMIIOCKOCTH B MPOCTpaHCTBe», «MHoOrorpanHukn», «Tema BpaleHHs»,
«BeKTophI 1 KOOPIUHATHI B IPOCTPAHCTBEY, «JIBYKEHUS B IPOCTPAHCTBEY.

ChopmynmupoBannoe Bo PI'OC COO TpeboBaHME «YMETh OIEPHPOBATH MOHATHIME,
pElIeBaHTHBIMH T€OMETPUHU Ha YriayOn€HHOM ypoBHe oOyuenus B 10-11 kiaccax, OTHOCUTCS KO
BCEM COJIep)KaTelIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OpMHpOBaHHE JIOTUYECKUX YMEHUI
pacrpeaensercst He TOJIBKO MO COACPKaTEIbHBIM JIMHUAM, HO U 10 TojaM oOydenus. ConeprkaHue
00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil paboueit
MPOrpaMMBbI, paclpeAeNEHHBIM M0 ToJlaM 00y4YeHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPHUHIMIHAIBLHBIM BOMpOcaM oOyuaroluecss o0paliaiuch HEOJAHOKPATHO. DTO
MO3BOJISICT OPTaHU30BATh OBJIAJICHUE T€OMETPUUCCKUMHU TTOHIATHSIMH U HABBIKAMH TIOCIIE0BATEITHHO
U TIOCTYNATeNbHO, ¢ COOJIFOJICHUEM TPHUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHHS BKJIIOYATHh B
OOIIYI0 CHUCTEMY TE€OMETPUUYECKUX MPEACTaBICHUI OOYyYalOIIUXCs, paclupss W yrioyonsas eg,
00pa3yst MPOYHbIE MHOKECTBEHHBIE CBSI3U.

[Tepexos k U3y4EHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISET:

co3MaTh yCIOBUS i Au(QepeHnnanui o0ydeHUs, IOCTPOSHUS WHIUBHIYATbHBIX
00pa3oBaTeNbHbIX IpOrpamMmM, 00ecreunTh YrayOaeéHHOe U3yueHnEe TeOMETPUHU KaK COCTaBISIONICH
yuebHoro npeamera «MaTeMaTHKay;

MOJTOTOBUTH OOYYAIOMUXCSI K TMPOJOJDKESHUIO W3YYCHHS MaTEeMAaTHKU C y4&TOM BBIOOpa
Oynymeir mpodeccun, obecriedyuBas MPEEMCTBEHHOCTh MEXIY OOMMM U MpodecCHOHATHHBIM
o0Opa3oBaHHEM.

Ha usyuenue yaeGHOTO Kypca «['eomeTpusi» Ha yriyOnéHHOM ypoBHE oTBoauTcs 204 vaca: B
10 kmacce — 102 yaca (3 yaca B Hezenmo), B 11 xkmacce — 102 gaca (3 gaca B Heeno).

YYEBHO-METOJNYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI JIJIAA YUEHUKA

* Marematuka. I'eomerpus, 10 xnacc/ Mepsnsk A.I'., Homuposckuii JI.A., ITonskos B.M.; moz
penakuueit [Togonsckoro B.E., O0miecTBo ¢ orpaHu4eHHON OTBETCTBEHHOCThIO M3maTenbekuii
nenTp «BEHTAHA-I'PA®y»; AxunonepHoe o6miectBo «M3narensctBo «IIpocBemenne
* Maremaruka. ['eomerpus, 11 kimace/ Mepansak A.I'., Homuposckuii JI.A., [TonsikoB B.M.; oz
penakuueii [lononsckoro B.E., ObmiecTBO ¢ OrpaHn4eHHOM OTBETCTBEHHOCTHIO M31aTenbekuit
neHtp «BEHTAHA-TPA®»; Akironeproe o0miectBo «M3narensctBo «IIpocBerienne



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE OHATHA cTepeoMeTpHur. Touka, mpsmasi, IO0CKOCTh, MpocTpancTBo. IlonsaTue 06
AKCHOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUH: AKCUOMbI CTEPEOMETPUU U CIIEJICTBUS U3 HUX.

B3auMHOe pacrnosio)keHue NpsIMBIX B IPOCTPAHCTBE: MEPECEKAIoLIUecs, MapaulelbHbIE U
cKkpemuBaromuecs npsamele. [Ipu3Haku ckpenumBaromuxcs npaMbsix. [lapainenbHOCTh TPSAMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: MApaUICNIbHBIE IMPSAMbIE B IIPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IIPSIMBIX, NTAPAJIEIBHOCTD NPAMOM U IUIOCKOCTU. [lapamiensHoe U neHTpabHOE IPOSKTUPOBAHMUE,
nzoopaxenue ¢uryp. OCHOBHBIE CBOWCTBA MapalljieIbHOTO MpoeKkTupoBanus. M3o0paxenue uryp
B MApajUIeJIbHON MNPOEKUHMHU. YTJbl C COHANPABICHHBIMU CTOPOHAMH, YroJl MEXAY MNPsSMbIMU B
npocTtpancTe. [[apannenbHOCTh MIIOCKOCTEN: MapajiebHbIEe TIIIOCKOCTH, CBOMCTBA MapaJuIeIbHBIX
wiockoctell. [Ipocrelinme npocTpaHCTBEHHBIE (PUTYPBI HA MIIOCKOCTH: TETPadAp, Hapalieienue],
MOCTPOEHUE CEUEHHUIA.

[lepneHAUMKYISIPHOCTD MPSMOM U IJIOCKOCTH: NEPIEHAUKYJISPHbIE NPSMbIE B IPOCTPAHCTBE,
NpsIMbIE TapajuIeNibHble W MEPIEeHIUKYISpPHbIE K IUIOCKOCTH, NPHU3HAK MEPHEHIUKYISIPHOCTU
OpsIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOM MNEepHeHAMKYISPHON IIocKocTU. OpTOroHanbHOE
IIPOEKTUPOBaHUE. [IepreHINKYIIAp U HAKIIOHHBIE: PACCTOSHHUE OT TOYKH J0 INIOCKOCTH, PACCTOSHHUE
OT IPSAMOM 1O TUIOCKOCTHU, MPOEKIHUsS (GUTYphl HA TUIOCKOCTb. [leprneHaAnKyasspHOCTh MI0CKOCTEH:
IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX IUIockocTel. TeopeMa o TpEX mepneHuKyspax.

VYrael B IpOCTPAHCTBE: Yrod MEXKIY MNPSAMON M MIIOCKOCTBHIO, ABYTPAHHBIN YTOJ, JTUHEUHBINA
yroJl JBYTpaHHOrO yria. TpéXrpaHHbli W MHOrorpaHsHble yribl. CBOWCTBa IUIOCKHX YIJIOB
MHOrorpatoro yria. CBONCTBa IUIOCKMX W JBYTPaHHBIX YIJIOB TpEXTpaHHOro yria. Teopembl
KOCHUHYCOB Y CHHYCOB JUIsl TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuKHu

Bunibl MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yronpHas npusma, npsiMast v
HaKJIOHHAs MPU3MBbl, OOKOBas U MOJIHAS MOBEPXHOCTh NMpu3Mel. [lapamienenunen, npsiMoyroabHbIH
napajuleJienunen U ero cBoiicrsa. Kparyaiimme nytu Ha IOBEpXHOCTM MHOTOTpaHHHKA. Teopema
Oitnepa. [IpoctpancTBennas teopema I[ludaropa. [Tupamua: n-yronpHast nupamuia, MpaBUIbHAS U
yceuénHas nupamuabl. CBoiicTBa p€dep 1 OOKOBBIX TpaHell mpaBuiIbHON nupamuabl. [IpaBunbHbIE
MHOTOIPAaHHUKHU: TpaBUJIbHAs TMpU3Ma W NpaBWIbHAs NUpamMuia, MpPaBWIbHAs TpPEyrojbHas
nupaMua U TPaBUIBHBIA TeTpadap, KyO. I[IpeacraBneHue O TPaBUIBHBIX MHOTOTPAaHHUKAX:
OKTasp, JOJAEKAdIP U UKOCAIP.

Bbruncnenue 371€MEHTOB MHOTOTPaHHHUKOB: p&Opa, aAuaroHanu, yriel. [lnomanbs GoxoBoit
MOBEPXHOCTHU U TOJIHOM MOBEPXHOCTH MPSIMOI MPU3MBI, TUIOIIAAb OCHOBAHUH, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU MpsAMOM mpu3mbl. [lnomans OGOKOBON MOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOMN
MUPAMHU/JIBI, TEOpEMA O TUIOIIAIU YCEUEHHON TUPaMUJIBL.

CuMMeTpusi B MPOCTPAHCTBE. JIEMEHTbl CHUMMETPUU TPaBUIbHBIX MHOTOTPAHHUKOB.
CuMMeTpuss B IPAaBWIBHOM MHOIOTPaHHMKE: CHMMETpHs Mapajiesienuiena, CUMMETpUs
MPaBUJIBHBIX MIPU3M, CHMMETPUS MPABUIILHON MTUPaMUJIbI.

BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOpP B MPOCTPAHCTBE, HYJEBOW BEKTOP, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANPABJIECHHBIE M IPOTHUBOIIOJIOKHO HAIpaBJIE€HHbIE BEKTOpHl. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpaMM: CJIOXEHHE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4nciio. CBOMCTBA CIOXKEHHUS BEKTOPOB. CBOWCTBA YMHOKECHUS
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BeKTOpa Ha uucio. [IoHATHE KOMIUIaHApHBIE BEKTOPHI. 1IpU3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapautenenumnena. Teopema O pas3lIoKEHUU BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpsMoyronpHas cucrema KoopauHaT B npoctpaHcTBe. Koopaunatsl Bektopa. CBA3b
MEXy KOOpPAMHAaTaMU BEKTOpa M KOOPAMHATAMHU TOYEK. YTOJ MEXIy BekTopamu. CkanaspHoe
IIPOU3BEICHUE BEKTOPOB.

11 KUIIACC

Tesa BpameHus

[TonaTus: UMIMHIpUYECKAass IOBEPXHOCTb, KOHHMYECKas IOBEPXHOCTh, cdepuyeckas
MOBEPXHOCTh, OOpa3ymoire nopepxHocted. Tena BpalieHus: MHUIUHAP, KOHYC, YCEUEHHBINH KOHYC,
cdepa, map. BzaumHoe pacmnonoxenue chepbl U MIOCKOCTH, KacaTelbHas IMJIOCKOCTh K cdepe.
H300paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka uninnHapa u konyca. Cummerpus cepsl u
niapa.

O60béM. OcHoBHBIE cBoiicTBa 00BEMOB Tein. Teopema 00 00BEME MPSIMOYTOJIBHOIO
napajuienenunena u ciueActBus u3 He€. OO0BEM NpSIMONW M HAKIOHHOW NPU3MBI, LWIMHIPA,
nupaMuibl U KoHyca. O0bEM 11apa v MapoBOro CErMEHTa.

KomOuHanmu Ten BpamieHUss ¥ MHOTOTPaHHUKOB. llpm3Mma, BOHcaHHas B IMIIMHJD,
onucaHHas okoyio muiauHapa. Ilepeceuenne chepsl u mapa ¢ miockocTeio. Kacanue mapa u cdepsr
IUIOCKOCTBIO. [lOHSATHE MHOTOrpaHHUKA, OMUCAHHOTO OKOJO cdepsl, cheppl, BOUCAHHOW B
MHOTOTPaHHHK HJIM TEJIO BPAICHHUS.

[Tnomane MOBEPXHOCTH LWIMHJIpa, KOHYca, Iuiomianb cdepbl u e€ uvacred. [lomobue B
npoctpanctBe.  OTHomleHHe  00BEMOB, IUIOUIaJed  TMOBEPXHOCTEM  MOJOOHBIX  QUIYp.
[TpeoOpa3oBanue mnonodusi, romoreTHs. PemieHuwe 3amad Ha IJIOCKOCTH C HCIIOJIB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[TocTpoeHne ceueHnii MHOTOTPAaHHUKOB M TEJI BPALICHUS: CEUSHHs MMIMHAPA (MapajuieIbHO
U TIEPICHIUKYJSIPHO OCH), CE€YEHHUS KOHyca (TapauleibHBIE OCHOBAHHIO M TPOXOJSIIHNE Yepes3
BEpIINHY), CEUEHUs IIapa, METOJbl MOCTPOCHHsI CEUYEHHUIl: METOJ]l ClIeZI0B, METOJl BHYTPEHHETO
IPOEKTHUPOBAHUS, METO]] TIEpEHOCA CEKYILEH MITOCKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekropsr B mpoctpancTBe. Onepanuy HaJ BEKTOpaMHU. BeKTOpHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXeHHs. [IpsMoyroiibHas cucTeMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunatsl BekTopa. Paznoxenue BekTopa mo 6asucy. KoopAauHaTHO-BEKTOPHBIM METOA MpU
pEIICHHH T€OMETPHUYECKUX 3a7ad.

J{BH2KeHHsI B IPOCTPAHCTBE

JBmwxenus npoctpancTBa. OtobpakeHus. [[Bmxenus u paBeHCTBO ¢uryp. OOmme cBolicTBa
JBWDKEHUH. Buipl NBUOKEHUH: MapajuleNbHbI NEpeHOoC, LEHTpalbHas CUMMETpHS, 3epKalbHas
CUMMETpHs, TOBOPOT BOKPYT npsmoil. [IpeoOpazoBanus nogobus. [psmas u chepa Ditnepa.

NNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUS»
(YITJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJHET'O OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:xxnanckoe BoCIMTAHHE:
c()OPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MIMM  OOYy4alolmerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUUCKOTrO OOIIeCTBa, MPEACTABICHWE O MATEMAaTHYECKUX OCHOBAX
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(GYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SIBICHHI, TMPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U JPYyroe), YMEHHE B3aMMOJCHCTBOBATH C COIHMAILHBIMH HHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOW TPaXKAAHCKOM HMIIEHTHYHOCTH, YBAXEHUS K IMPOILIOMY H
HACTOAILLIEMY POCCUHCKON MAaTE€MAaTHUKH, LIEHHOCTHOE OTHOLICHHE K JOCTHXKEHUSAM POCCUUCKUX
MaTE€MaTUKOB U POCCUKCKOM MaTeMaTU4ECKOM IIKOJIbI, UCIIOJIb30BAaHUE ITUX JTOCTHKEHUH B JPYTUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMUKHU;

3) IyXOBHO-HPaBCTBEHHOE BOCTIMTAHME:

OCO3HaHHE JTYXOBHBIX IIEHHOCTEH POCCUUCKOro Hapona, chopMHUpPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOI0 MOBEJICHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKU
U IEATEIbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHHE YCTOWYMBOTO OyayIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOLIEHHE K MHPY, BKIIOYAs 3CTETUKY MAaTEMATHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, PEIICHUU, PACCYXKICHUHN, BOCIPUMMYMUBOCTh K MATEMATHUYECKUM AacleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH MaTEMAaTUUYECKUE 3HAHUS B MHTEPECax 3J0POBOTO U
0e30macHOro 00pasa KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0OPOBBIO (370POBOE MHUTAHUE,
cOanaHCUPOBAHHBIN PEXKHUM 3aHATUI U OTJbIXA, peryisipHas (pusudeckas akTUBHOCTD), (PU3HUECKOE
COBEPILECHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIIbHON JAESATENBHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HaHUE IIEHHOCTU TPYHOJIOOUs, MHTEPEC K pas3audHbIM chepam
npoecCHOHANBFHOM NeATeIbHOCTH, CBS3aHHBIM C MAaTeMAaTHKOW W €€ MPUIOKEHHUSIMH, YMEHUE
COBepIIIaTh OCO3HAHHBIN BBHIOOP Oyayiiel mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC )KU3HEHHbBIE
MJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHMIO M CaMOOOPA30OBAHHIO Ha
MPOTSHKEHUH BCEH KU3HM, TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B PEIICHUW MPAKTUYECKHX 3a]ad
MaTeMaTUYECKOW HaIlpaBJIE€HHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(hOPpMUPOBAHHOCTh  AKOJOTHYECKOM  KYJIbTYpPhl, TOHUMAHUE BJIMUSHUSA  COIHMAIBHO-
SKOHOMHMYECKHX IPOIECCOB HA COCTOSIHUE TPUPOAHOM M COLUMAIBHOM CpEeIbl, OCO3HAHUE
I00aLHOTO XapaKTepa dKOJOTHYECKUX MPOoOIeM, OpUEHTAIlMs Ha MPUMEHEHHE MAaTeMaTHYeCKUX
3HaHWMN JJI pelIeHHsl 3a/1a4d B 00J1aCTU OKPYKAIOIIEH Cpefibl, IMIIAHUPOBAHUE MMOCTYMKOB U OIEHKU
WX BO3MOXKHBIX MMOCIIEICTBUH JISl OKPYKAIOIEH CPEeJIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH W OOIIECTBEHHOW MPAaKTUKH, MTOHMMAHHE MAaTeMaTUYeCKOW HAyKH Kak c(hephl yeIoBeuecKoi
JIEATEIIbHOCTH, ATAIOB €€ pa3BUTHUS U 3HAUUMOCTH JJIsI PA3BUTHUS [IMBWIN3AIIUH, OBJIAICHUE SA3bIKOM
MaTeMaTUKd W MAaTeMaTHYeCKOW KyJIbTYpOM KaK CpEJCTBOM TIO3HAHUS MHpPA, TOTOBHOCTh
OCYILIECTBIISITh MPOEKTHYIO U UCCIIEI0BATENbCKYIO IESITEIbHOCTh UHMBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIEe YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jlornyeckue AecTBUA:
BBIABJIATE W XaAPAKTCPU30BATH CYIICCTBCHHBLIC TIPHU3HAKU MATCMATUYCCKUX 06I>CKTOB,
MOHITHUM, OTHOUICHUH MEXIy MOHATUSAMH, (POPMYIUPOBATH OIpeIeIeHHs IOHIATUN, YCTaHABIUBATh
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CYIIECTBEHHBIA MPU3HAK KIACCU(PUKALWUU, OCHOBAHUS JJsi OOOOIICHUS M CPABHEHHS, KPUTCPUU
MIPOBOJIUMOIO aHAJIN34;

BOCIIPUHUMATh, (OopMynHpoBaTh U MpeoOpa3oBBIBATh CYKICHUS: YTBEpAUTEIbHBIE H
OTpHULATENIbHbIC, EAMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTHBOpedHs B (akTax,
JAHHBIX, HAOMIOACHUSIX U YTBEPKACHUAX, TIPeIaraTh KPUTEPUH JJIs BBISBICHHS 3aKOHOMEPHOCTEH
Y IPOTUBOPEUUI;

JIeNlaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIIOUEeHUN, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEILHO JI0KA3aTEIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUH (MpSAMbIE U OT
MPOTUBHOTO), BBICTpAUBATh APTyYMEHTALUIO, MPUBOAUTH NPUMEPHI U KOHTPIPHUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BbIOMpaTh croco0 perieHus yueOHOU 3amaun (CpaBHMBATh HECKOJIBKO BAPHAHTOB PEILCHUS,
BBIOMPATh HaNOOJIee MOIXOIAIINN C YUETOM CaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbckme 1eiCTBUSA:

MCIIOJIb30BaTh BOIPOCH KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT IMO3HaHUA, (OpPMYIUPOBATH
BONPOCH, (UKCHUPYIOIIME NPOTHUBOpEYHE, MpodJieMy, YCTaHABJIMBAaTh HCKOMOE U JaHHOE,
(bopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHUE,

MPOBOJIUTh  CAMOCTOSITENIHO  CIUITAHUPOBAHHBIM ~ IKCIIEPUMEHT,  HCCIEIOBAaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEM MaTeMaTHYeCKOro OOBEKTa, SIBICHUSA, IPOIECCa, BBISIBICHHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, TTPOLIECCAMH;

CaMOCTOSITENILHO (POpMyYJUpOBaTh OOOOILIEHUS U BBIBOJBI IO pe3ysbTaTaM IPOBEAEHHOIO
HaOJIOZICHUS, MCCIICIOBAHHUS, OLICHHBATh JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTAaTOB, BBHIBOJOB U
0000I1IEHMI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOIIECCA, A TAKKE BBIABUTATh MPEATION0KEHHUS O €r0
Pa3BUTHHU B HOBBIX YCJIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISBJIATH Je(UINTH UH(OPMALIUY, JAHHBIX, HEOOXOIMMBIX AJisi OTBETa HA BOMPOC U IS
pELIeHMs 3a1a4H;

BHIOMpAaTh ~ MHPOPMAIMIO W3  HCTOYHMKOB  PA3IMYHBIX  TUIIOB,  aHAJU3UPOBATh,
CHUCTEMAaTHU3UpPOBATh W HHTEPIPETUPOBATH HHQPOPMALUIO PA3TUYHBIX BUAOB U  (opM
MPE/ICTABIICHHUS;

CTPYKTYpUPOBaTh MH(POPMAIIHIO, TPEACTABIATh €€ B pa3NuYHbIX (OpMax, WILTIOCTPHPOBATH
rpaduyecku;

OIICHUBATH HAJEKHOCTh HHPOPMAIIHH IO CAMOCTOSITEIbHO C(HOPMYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKAaTHBHBIE YHMBepCcaIbHbIe yueOHbIe AeiicTBUSA

O0menue:

BOCIIPHHUMATh W (HOPMYJIHPOBATH CYXIECHUS B COOTBETCTBHH C YCIOBHSMH W IICTSIMH
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOKO TOYKY 3pPEHHS] B YCTHBIX W IMHUCHMEHHBIX
TEKCTaxX, 1aBaTh MOSICHEHUS 110 X0y PELICHH 3aJaui, KOMMEHTHPOBATh TIOJYYEHHBINA PE3yINbTaT;

B XO0J¢ OOCYXIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TeMbl, MPOOIEMBI,
penraeMoi 3aja4M, BBICKA3bIBaTh HJICH, HAIlEJICHHBIC HAa TMOUCK DEIICHHS, COMOCTABISATH CBOU
CYXKICHHS C CYXICHHSAMH IPYIMX YYaCTHHUKOB JHAIOra, OOHAPY)KHBATh PAa3IMYMe M CXOJCTBO
MO3HLINH, B KOPPEKTHOU popme (HOpMyTHUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKECHHUS;



IIPEACTABIIATL PE3yJbTaThl PELICHUs 3aJadd, HKCIIEPUMEHTA, HCCIEAOBAaHUS, IIPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS C YYETOM 3aJau MMPE3eHTAUuN U OCOOCHHOCTEH
ayIUTOPHHU.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranusanus:

COCTaBIJIATh IUIAH, AITOPUTM pEIICHUS 3aJaud, BBIOMpPATh CHOCOO pEUICHHS C Y4ETOM
UMEIOLINXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATb U KOPPEKTHUPOBATh
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

BJIQJICTh HABBIKAMU MO3HABATEIILHON peiieKcHH KaKk OCO3HAHUWsI COBEPIIAEMBIX JCUCTBUN U
MBICITUTENIBHBIX MPOIECCOB, UX PE3Yy/IbTATOB, BIAJETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOIIS
mpolecca U pe3ysibTaTa pelieHusl MaTeMaTHYeCKO! 3a/1auH;

peIBUIETh TPYJHOCTH, KOTOpbIE MOTIYT BO3HUKHYTh IPU pEIICHWU 3aJaud, BHOCUTH
KOPPEKTUBBI B JESATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIbCTB, JAHHBIX, HAMJIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yjbTaTa Ied U YCIOBUSIM, OOBSICHATh MPUUUHBI JOCTHKEHUS
WIM HEJIOCTUKEHUS PE3yJbTaTOB JIEATENbHOCTH, HAXOAMTh OMIMOKY, /JaBaTb OLEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl /1eSITeIbHOCTh:

MOHMMATh W HWCIHOJB30BaTh MPEUMYIECTBA KOMaHAHOW W WHAMBHUIYAbHON pabOThI MpHU
pelmieHnd y4yeOHbIX 3ajay, MpPUHUMAaTh Ledb COBMECTHOW JESTeNbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW palOThI, pacmpenenarTh BUIbI PabOT, JOTOBApPUBATHCA, OOCYXKIATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHUS! HECKOJIBKUX JIFOJCH;

y4acTBOBaTh B TPYNIOBBIX (hopMax paboTel (0OCYXIEHHs, OOMEH MHEHHMH, «MO3TOBbIE
LITYPMBI» U UHBIE), BBIMOIHIATH CBOIO YacTh padOThl M KOOPAMHUPOBATH CBOM JEUCTBUA C IPYTUMU
WiIeHaMHd KOMaH/bl, OLIEHHMBAaTh KayeCTBO CBOEro BKJaJa B OOMIMI MPOAYKT IO KPUTEPHSIM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0ydaromuiicss HAyIuTCs:

CBOOOZHO OMEpPUPOBATH OCHOBHBIMU TOHATHUSMU CTEPEOMETPUU TPH PEHICHUH 3aJad U
MPOBECHUN MaTEMaTHYECKUX PACCYKACHUI;

MMPUMCHATE AKCUOMBI CTCPCOMETPHUH U CICACTBUA W3 HUX IPU PCIICHHUU TI'COMCTPHYCCKUX
3ajady;

KJIACCU(UIIMPOBATh B3aWMHOE PACIOJOXKEHHE TMPSMBIX B TMPOCTPAHCTBE, IIJIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBO60}1HO ONnepupoBaTh IOHATUAMH, CBA3AHHBIMHM C YIJIaMH B IPOCTPAHCTBE: MCKIY
MPSAMBIMH B IIPOCTPAHCTBE, MEXAY MPSMOM U TNIOCKOCTBIO;

CBO6OIIHO ONnecprupoBaTh NOHATUAMU, CBA3aHHBIMHU C MHOTOTPpaHHUKAMU,

CBOOOJHO  pPAacHO3HAaBAaTh OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (IpU3Ma, MUPaMUAA,
IpSMOYTOJIbHBIN Mapajienenunen, Kyo);

KJIacCCU(UIIMPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS AJIs KjIacCuPUKaIIK;

CBOOOJAHO OMNEpUPOBATH IOHATUSMHU, CBSI3AHHBIMH C CEUYEHHEM MHOTOTPaHHUKOB
IJIOCKOCTBIO;



BBINOJIHATh TMapajjieNibHOe, LEHTPAJIbHOE M OPTOTOHAJIbHOE MPOCKTHpPOBaHUE (GUTYp Ha
IUIOCKOCTB, BBIIOJHATH N300paXkeHHs (PUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHHS MHOTOTPAHHUKOB PA3IMYHBIMM METOJAMH, BBIIOJIHATH (BBHIHOCHBIE)
IUTOCKHE YEPTEKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y;

BBIYUCIIATH IUIOLIA/IN TIOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MMPaMH/Ia), TEOMETPUUYECKIX
TEJI C MPUMEHEHUueM (hopmy;

CBOOOZHO ONEPUPOBATH MOHATHAMHU: CHMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh
CHUMMETPHH, IIEHTP, OCh U IUIOCKOCTh CUMMETPUH (QUTYPHI;

CBOOOZHO OIEpUPOBATh IOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpIMHATaM B
POCTPAHCTBE;

BBITOJIHATH ICHCTBUS HAJl BEKTOPAMH;

pemiate 3aJaud  Ha JIOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOUICHWH W HAaXOXKICHHE
TEOMETPUYECKUX BEIMYUH, MPUMEHSSI U3BECTHBIC METOJBI IPU PELICHUH MaTEMAaTHYECKUX 3a/ad
MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CJIOXKHOCTH;

OPUMEHATh MPOCTEUIINE TPOrPaMMHBIE CPEICTBA W AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI ITPH PEIICHUH CTEPEOMETPUIECKHUX 3a/1a4;

U3BJIEKaTh, MPEOOPA30BBIBATE M WHTEPIPETUPOBATH HH(OPMALHUIO O TPOCTPAHCTBEHHBIX
reoMeTpUYECKUX (PUTrypax, MpeaCTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;

NPUMEHSTHh TOTyYEeHHBbIE 3HAHUS HA NPAKTUKE: CPaBHHMBATH M AHAJIM3UPOBATH peEalbHBIC
CUTyallMl, NPUMEHATh H3YYCHHBIC IIOHATUS B TIpOLECCE IIOMCKA PEIICHHS MaTeMaTH4ecKu
cOpMyTHPOBaHHON NPOOJIEMBI, MOJECIUPOBATH pEATbHBIE CUTyallMd Ha S3bIKE T'€OMETPHH,
UCCIIEIOBAaTh MOCTPOCHHBIE MOJIENN C HCIOJB30BAHUEM T'€OMETPUYECKHUX IOHATUH H TEOpeM,
ammapara anreOpbl, perarth MpaKTUYeCKUe 3a/1au, CBS3aHHBIE C HAXOXKJICHHEM T€OMETPUYECKHUX
BEJIMYMH;

UMETh MpPEJCTaBICHUs 00 OCHOBHBIX JTalax pPa3BUTHUS I'€OMETPUHM KaK COCTAaBHOM YacTu
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kiacca o0ydaromuiicss HayquTCs:

CBOOOJTHO ONEpUPOBaTh IOHATHSIMHU, CBSI3aHHBIMH C IIMJIMHAPUYECKOW, KOHMYECKOW U
cepruieckoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOTY4EHUS;

OTIEPHPOBATH TIOHATHIMH, CBSI3aHHBIMH C TEJIaMHU BpAIICHUS: IUJIMHIPOM, KOHYCOM, chepoit
U IIapoM;

pacrio3HaBaTh Teja BpalleHus (LMIMHAP, KOHyC, cdepa M 1map) U OOBACHATH CHOCOOBI
MOJIyYEHHUs Tell BPaIlleHUs;

KJIacCU(UITUPOBATh B3aUMHOE PACTIONIOXKEHHUE CEephI U TUIOCKOCTH;

BBIYUCIISITH BEJTMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpamleHHs, 00bEMBI U ILIOMIAIN
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAILIEHUS, TEOMETPUUYECKHX TeJl C IPUMEHEHHEM (HOpMYyT;

CBOOOJTHO OIEPHUPOBATH TMOHATHAMM, CBSI3aHHBIMM C KOMOMHALMSMHU TE€J BpalleHUs H
MHOTOTPAaHHHKOB: MHOTOTPaHHHK, BIUCAHHBIA B cdepy W ommcaHHBIA OKoilo cdepbl, cdepa,
BITMCAHHAs! B MHOTOTPaHHUK WJIH TEJIO BPAICHHS,;

BBIYHUCIISATH COOTHOILICHUS MEX/Y TUIOIAASIMU TOBEPXHOCTEN 1 00bEMaMU OJOOHBIX TEIT;

n300pakaTh M3ydaemble (PUTYpBHI, BBHIIOIHATH (BHIHOCHBIC) IUIOCKUE YEPTEKU M3 PUCYHKOB
HpOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TEJ BPAIICHUS;

U3BJIEKaTh, WMHTEPIPETHPOBATh W NPEOOPa30BHIBATH HMH(MOPMALHUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

CBOOOTHO OTIEPHPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OIIEpalliy HAJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JICKApTOBOW CHCTEME KOOPANHAT;



peliaTh TeOMETPUYECKUE 3a/1a4l Ha BBIUYMCIICHHE YTIJIOB MEXIY MPSMBIMH U TUIOCKOCTSIMH,
BBIUMCJIICHHE PACCTOSIHMM OT TOYKM IO IUIOCKOCTH, B II€JIOM, Ha TPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/Ia MPU PELICHUH;

CBOOOZHO ONEpUPOBATh MOHATHUSMHU, CBSI3AaHHBIMU C JBM)KEHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

BBITIOJHATh N300paKCHHUSI MHOTOTPAHHUKOB U TEJ BPAILICHUS MPH MApAILICIBHOM MEPEHOCE,
LHEHTPaJbHOW CHUMMETPHH, 3€pKaJIbHOM CHUMMETpUH, TMpPU TMOBOPOTE BOKPYr  MPSIMOH,
npeoOpa3oBaHusl OI00MS;

CTPOUTH CEUEHHUS MHOTOTPAHHUKOB U TeJl BpAIICHUS: CEUCHHS IWIMHApa (mapajuieIbHO U
NEPIEHINKYIISIPHO OCH), CEYeHHs KOHyca (TMapajuielbHbleé OCHOBAHUIO M TPOXOISIIUE Yepes3
BEpILMHY), CEYEHHUS L1apa;

UCIIONIb30BAaTh METOJBl IOCTPOCHHSI CEUEHHWIl: METOJ CIEeAO0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/]I TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKA3bIBaTh TEOMETPUICCKHIE YTBEPKICHUS;

NPUMEHSTh TCOMETpUYECKHE (aKThl IS PEHICHHS  CTEPCOMETPHUYSCKHX  3aJad,
MPEOJIaralollIuX HECKOJIbKO IIAroB PEIICHHUs, €CIH YCIOBUS MPUMEHEHHUS 3a/laHbl B SIBHOU U
HesiBHOU (opme;

pemiath 3adadyd  Ha  JIOKA3aTelIbCTBO MATEMAaTHYECKMX OTHONICHWUH W  HAXOXICHUC
TCOMETPHYCCKUX BEIIMYUH;

OPUMEHSTh TMPOTPAMMHBIE CPEICTBA M JIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI MPHU
pEIlIeHUU CTEPEOMETPUIECKIX 33/1aY;

MPUMEHSTh TOJydeHHBIC 3HAHUS HAa TPAKTHKE: CPAaBHUBAThH, aHAJTM3UPOBATH M OICHUBATH
peabHBIE CUTYaIlUW, MPUMEHSITh M3yUEHHBIC MOHSATHS, TEOPEMbI, CBOWCTBAa B MPOIECCE TOMCKA
pelieHns MaTeMaTuyecku cHOpMyIUPOBAHHON MPOOIEMBI, MOJIETHPOBATh peaibHbIE CUTYaI[MH Ha
S3bIKE TEOMETPHH, MCCIENOBAaTh IOCTPOCHHBIE MOJENU C HCIOJIb30BAaHUEM TE€OMETPUUECKUX
MIOHSITHIA B TEOPEM, arnapara aareOpsl, pemaTh TPaKTHIeCKUE 3a]a9H, CBSI3aHHBIC ¢ HAXOXICHHEM
TCOMETPHUYSCKUX BEIIMYUH;

UMETh TIpeJCTaBleHHs 00 OCHOBHBIX dSTamax pa3BUTUS T€OMETPUM KaK COCTaBHOM YacTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.

NEPEYEHb (KOAUP®UKATOP) IPOBEPSIEMBIX TPEBOBAHUIN K PE3YJIBTATAM
OCBOEHHUSI OCHOBHOH OBPA3OBATEJBHOM IIPOTPAMMBI CPEJIHEIO
OBLIET'O OBPA3OBAHUA U DJIEMEHTOB COJEPKAHUSA 11O MATEMATUKE

Jlis mpoBefieHHsT €IMHOTO TOCYJapCTBEHHOrO JK3aMeHa Mo MaremaTtuke (namee — EI'D mo
MaTeMaTHUKe) UCIOJb3YeTCs MepeueHb (KoaupukaTop) MpoBepsieMbIX TpeOOBaHUIl K pe3ylbTaTam
OCBOCHHSI OCHOBHOM 00pa30BaTEIHLHON MPOTrpaMMBbl CPEIHETO 001mero o0pa3oBaHUs U IJIEMEHTOB
COJIepKaHu4.

IIpoBepsiemblie Ha EI'J no MaTreMaTuKe TpeOOBaHMsA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero o01ero odpa3soBanus
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Kon
IPOBEPSIEMOTO
TpeboBaHUs

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pPe3yabTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMBI CPETHETO 0011er0 0Opa3oBaHus

1

Branenne meromamu 10Ka3aTeNnbCTB, AITOPUTMAMHU PEIICHHS 33/1a4; yMEHHE
dopMynupoBaTE W ONEPUPOBATH MOHATHUSAMH: ONpEICNCHHE, aKCHOMa,
Teopema, CJIEACTBUE, CBOWCTBO, NMPH3HAK, J0KA3aTelIbCTBO, PAaBHOCHIIbHBIC
(GOopMyIHpPOBKH; TPHUMEHATh HX; yMeHHE (OpMyIHpoBaTh OOpaTHOE U
IPOTUBOIIOJIOKHOE YTBEPKICHHUE, NPUBOJUTH NPHUMEPHl M KOHTPIPHUMEPHI,
UCTOJNB30BaTh ~ METOA ~ MaTeMaTW4ecKOH  WHAYKIIHH; IPOBOJIUTH
JIOKa3aTeJIbHbBIC PACCYXIEHHS MPH PEIICHUH 33/1a4, OLIEHUBATH JIOTHYECKYIO
NPaBUIBHOCTh PACCYKIIEHUI; yMEHHE ONEPUPOBATh MOHATUSAME: MHOXECTBO,
HOJIMHOKECTBO, OIEpallid HaJ MHOXKECTBAMH; YMEHHE HCIIOJIb30BATh
TEOPETUKO-MHOXKECTBEHHBIH armapat JJIsl OMUCAHUS PeaTbHBIX MPOIECCOB U
SBJICHUI WM TpW pEUIEHUH 3aJad, B TOM YHUCIE M3 JPYruxX Yy4eOHBIX
NPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU: Tpad, CBI3HBIN rpad, AepeBo,
OUKJI, Tpad Ha IUIOCKOCTH; YyMEHHE 3aJaBaTb M OMNKCHIBaTh Ipadbl
Pa3IMYHBIME CIIOCOOAMU; MCIIONIB30BaTh Ipadbl MPU PELICHUH 3a/1a4

YMeHue onepupoBaTh IMOHATHSAMHU: HATypajJbHOE YMCIIO, LEJI0E YHUCIIO,
CTENEHb C LIEJIBIM II0KAa3aTeJIeM, KOPEHb HAaTypaJIbHOM CTENEHU, CTENEHb C
paloHaIbHBIM II0Ka3aTelieM, CTENEeHb C JCHCTBUTENIBHBIM II0Ka3aTeleM,
Jorapu¢m 4ucia, CUHYC, KOCUHYC M TaHT'€HC ITPOU3BOJIBHOTO YMCIIA, OCTATOK
0 MOJYJI0, pPalMOHAJIBbHOE YHCJIO, MUPPALMOHAIBHOE YHCIIO, MHOXECTBA
HaTypaJIbHbIX, LEJIbIX, PAlMOHAJIbHBIX, IEHCTBUTEIIBHBIX YHCEN; YMEHHE
WCIIOJIb30BaTh MpPHU3HAKU JEJIIMMOCTH, HAaWMEHBIIMM OOIMH JenuTens U
HanMeHblIee oOllee KpaTHOe, alropuT™M EBKiIuaa mpu peleHud 3ajad;
3HAKOMCTBO C Pa3JIUYHbIMHU MO3UIIMOHHBIMU CUCTEMAMU CUHMCIICHUS; YMEHHE
BBIMOJIHATh BBIYMCICHUE 3HAYCHUH M MpeoOpa3oBaHUs BBIPAKEHHH CO
CTeNeHs MU U Jorapudmamu, MpeoOdpa3oBaHusl APOOHO-PAMOHATIBHBIX
BBIDQXCHHUM; YMEHHME OINEPUPOBATH TMOHATUSAMU: IOCIEI0BATEIBHOCTD,
apumeTrnyeckas MNpoOrpeccusi, reoMeTpudeckas MNporpeccusi, OECKOHEUHO
yOBIBaro1as reOMEeTpUYECcKast IIPOrpeccusi; yYMEHHE 3a/1aBaTh
MOCJIEZI0BATENbHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (HOpMyII;
YMEHHME ONEPUPOBATh TMOHATUSMU: KOMIUIEKCHOE YHCIIO, COIpPSDKEHHBIE
KOMIUIEKCHBIE YHCIa, MOIYJIb M apryMeHT KOMIUIEKCHOrO uucia, (opma
3allUCH KOMIUIEKCHBIX YHuceNl (reoMeTpudecKas, TPUTOHOMETpUYECKAs H
anreOpanveckas); yMeTh MPOM3BOAUTH apU(DMETHUYECKUE JIEUCTBHS C
KOMIUIEKCHBIMH ~ YHMCJIaMH;  HPUBOJUTH  IPHUMEPBl  HCIIOJIb30BAHHUSA
KOMIUIEKCHBIX YHCEJ; ONEpUpOBaTh MOHATHSAMHU: Marpuma 2 X 2 u 3 x 3,
ONPEAEINTEND MaTPUILIBl, TEOMETPUUYECKUI CMBICIT ONPEACITUTEINS

VYMeHre onepupoBaTh MOHATUSAMH: palUOHAIbHBIC, HWPPALMOHAIBHBIE,
MOKa3aTelbHblE, CTENEHHbIe, Jorapu@MUUYECKUe, TPUTOHOMETPHUUECKHE
YpaBHEHUS U HEPABEHCTBA, UX CHUCTEMbI; YMEHHE ONEPUPOBATH MOHITHUSIMU:
TOXKJIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHuE, YpaBHEHHE, HEPAaBEHCTBO,
CHUCTEMa YPaBHEHUN U HEPAaBEHCTB, PABHOCWIIBHOCTb YPAaBHEHMI, HEPABEHCTB
U CHCTEM; yMEHHUE peulaTh ypaBHEHHUs, HEPABEHCTBA U CUCTEMbI C TOMOIIBIO
pa3sIUYHBIX IIPUEMOB; pELIATh YpaBHEHWUSA, HEPABEHCTBA U CHCTEMEL C
napaMeTpoM; MPHUMEHSTh YPaBHEHMs, HEPABEHCTBA, HX CHUCTEMBbI IS
peiCHU MAaTEMAaTUYCCKUX 3aJJad U 3ada4 U3 pa3INYHbIX OGJIB.CTGI\/JI HAayKH U
peanbHOU KU3HU
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VYMeHue omnepupoBaTh MOHATHAMH:  (PYHKLUS, 4YETHOCTh  (PyHKIMH,
HNEPUOMYHOCTh  (PYHKIMHM, OTrPAaHMYCHHOCTh (DYHKIMH, MOHOTOHHOCTH
GyHKLIMH, SKCTpeMyM (YyHKIUHM, HauOojblllee W HAaUMEHbIIEe 3HAUYEHUS
(GyHKIMU Ha TPOMEXKYTKE, HEmpepbiBHAs (PyHKIUS, acCUMITOTHI rpaduka
GbyHKuMu, nepBas M BTOpas MPOU3BOAHAs (YHKIMH, F€OMETPUYECKHH U
¢u3nveckuif  CMBICT ~ TPOHM3BOJHOW, MEpBOOOpaszHas,  ONpENeICHHBIN
UHTErpaj; yYMEHHE HaxOJUTh AaCUMNOTOTHl TIpaduka (YHKIMH; YMEHHE
BBIYUCIIATH TPOU3BOIHBIE CYMMBI, POU3BEACHUS, YACTHOTO U KOMITO3UIIHH
(GyHKLINH, HAXOIUTh YpaBHEHUE KacaTeldbHOH K rpaduky (yHKLUHHU; yMEHUE
HAXOJUTh IPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIUH; YMEHHE HCIOJIb30BaTh
IPOM3BOJIHYIO JJIsl MCCIENOBaHUS (DYHKIMM, HaxoIuTh HauOOJbIIME H
HalMEHbIIME 3HAuYeHUs (YHKIUI;, CTPOUTH TpapuKd MHOTOUWICHOB C
UCMOJb30BAaHUEM  ammapara MaTeMaTU4YecKOro — aHaliu3a; IPUMEHSTb
MPOM3BOJIHYIO JUTSI HAXOXKICHUSI HAMITYYIIIETO PEIICHUs B IPUKIIAIHBIX, B TOM
YUCI€ COLMATbHO-DKOHOMHUYECKMX W (DU3MYECKMX 3ajayax; HaxOIUTh
IUIOIIAAN ¥ 00bEeMBbI (PUTYp C TOMOIIBIO MHTETpaia; MPUBOIUTH IPUMEPHI
MaTeMaTHYeCKOr0 MOJEIUPOBAaHUS C IMOMOLIbI  JU(QepeHIHaTbHbIX
ypaBHEHU I

YMenne onepupoBaTh MOHATUAMU: rpaduk ¢GyHKIuu, oOpatHas (QyHKIUS,
KoMIo3uuusl (GyHKUMN, JuHeHHas (yHKOMs, KBaJapaTUyHas (yHKIMS,
panvoHanmbHass (QYHKIUS, CTerneHHas (QYHKOHSA, TPUTOHOMETPUYECKHE
¢byHkuuy, oOpaTHble TPUTOHOMETPHUYECKHE (YHKIMH, IOKa3aTelbHas |
norapudmuueckas (YHKUUU; YMEHHE CTPOUTHh TIpadUKH HU3YyUEHHBIX
(GbyHKLIUH, BBIMOTHATH MpeoOpazoBaHMs rpaduKoB (DYHKIMMA, MCHOIb30BATH
rpaduky U1 U3ydeHHsl MIPOLIECCOB U 3aBUCHMOCTEH, IPU PELlIeHUH 3a/1a4 U3
Jpyrux y4eOHBIX MpeIMEeTOB M 3ajady M3 pealbHOW JKU3HHU; BBIpAXaTb
dbopMynaMu 3aBUCUMOCTH MEX]y BEIMYMHAMU; HCHOJIb30BaTh CBOMCTBA U
rpaduku  QYyHKIMA A7 pelieHus YpaBHEHUH, HEpaBEeHCTB M 3ajad ¢
napaMmerpamu; Hu300paxaTb Ha KOOPJAUHATHOM IJIOCKOCTH MHOXECTBA
pELIEeHNI ypaBHEHUH, HEPABEHCTB U X CUCTEM

VYMeHue pemath TEKCTOBbIE 3a/laud pa3HbIX TUIOB (B TOM 4HCIE Ha
IIPOLEHTHI, JOJU W 4YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTb TOBapOB H
yCIyT, HAJIOTH, 33/Ja4d W3 O0JacTH YIpaBiIeHUS JUYHBIMH U CEMEWHBIMU
¢buHaHCaAMM); COCTaBJISATh BBIPAXEHHS, YpPaBHEHHUS, HEpPaBEHCTBA M UX
CUCTEMBl II0 YCJIOBHIO 3aJaud, HCCIENOBATh IIOJIYYCHHOE pEUICHUE U
OLICHUBAaTh  IPaBAONOJOOHOCTh  PpE3yJbTaTOB; YMEHHE MOJAEIMPOBATH
pealbHBIE CUTyallUd Ha sA3BIKE MAaTEMAaTUKH;, COCTABJIATh BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CHCTEMBI IO YCJIOBHIO 3aJa4d, UCCIEN0BATH
MOCTPOCHHbIE ~ MOJEIM C  HCIOJB30BAaHMEM  ammapara  aiureOpsl,
MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHne onepupoBaTh TMOHATHAMHU: CpelHee apu(MeTHdecKoe, MenuaHa,
HauOoJplllee M HaMMEHbIIEee 3HAYEHUs, pa3Max, TUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIOBOTO HaOoOpa; yMEHHE H3BJIEeKaTh, HWHTEPHPETHPOBATH
uHpOpMaLKIO, MPEICTABICHHYI0 B TaOJHMIax, Ha JuarpaMmax, rpadukax,
OTPaXXAIOUIYI0 CBOWCTBAa pEaJbHBIX MPOIECCOB W SBICHU; NPEICTABIATH
uH(pOpMALMI0O ¢  TOMOIIBI0  Ta0NHWII W JUarpamMMm;  HUCCIEI0BaTh
CTaTHCTUYECKHE JaHHBIE, B TOM 4HCIE€ C NpPUMEHEHHEM Tpadudecknx
METOMOB M 3JIEKTPOHHBIX CPEICTB; IpadUYecKH HCCIE0BaTh COBMECTHBIC
HaOIIOCHNS C TOMOIIBIO JMarpaMM PacCEMBaHUs M JTMHEHHON perpeccuu
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YMeHue onepupoBaTh MOHATHUSAMH: CIYYalHBIA OMBIT U CIIy9ailHOE COOBITHE,
BEPOSTHOCTh CIYYalHOTO COOBITHS; yMEHHE BBIYUCIATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM I'pa)UUEeCKUX METOJI0B; PUMEHATh (HOPMYIIbI CIOKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, (opMyny TOJHOH BEpPOATHOCTH, (opMyy
bepuyniau, komOuHaTOpHbIE (BAKTBI M (POPMYJIBI; OLIEHUBATh BEPOSITHOCTU
peanbHBIX COOBITUI; YMEHHE OTIEPHPOBATH NOHATHAMMU: CITydaiiHasi BEIMYMHA,
pacnpeziesieHue BEPOSITHOCTEH, MaTeMaTHUYECKOEe OXXHMJIAaHUE, TUCIEpCUs U
CTaHJAPTHOE OTKJIOHEHUE CIyYailHON BEJWYHHBI, (PYHKIMH pacTpeieICHUs 1
IUIOTHOCTH PaBHOMEPHOI0, IIOKA3aTEJIBHOIO U HOPMAaJIbHOTO PaCIIpeleICHNN;
YMEHHUE HCIIOIb30BAaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN I peLleHUs
3ajja4; 3HAKOMCTBO C TMOHATHSMM: 3aKOH OOJBIIMX 4YHCEN, METOJbI
BbIOOPOYHBIX MCCIENOBAaHUM; YMEHHUE IPUBOJUTH INPUMEPHI MPOSBICHUS
3aKOHa OOJIBLIMX YMCEeN B INPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSX; YMEHHE
ONEPUPOBATh IOHATHAMM: COYETAHHE, IIEPECTAHOBKA, YHCIO COYETAHUU,
YHCIIO0 NePecTaHOBOK; OnHOM HbloTOHA; yMeHHe MPUMEHATh KOMOMHATOPHBIE
GakTbl W pacCyXACHMs i1 PpEUIeHHUs 3aJay; OLIEHUBAThb BEPOATHOCTH
peanbHBIX  COOBITHIA; COCTaBIATh  BEPOSITHOCTHYIO  MOJEIb U
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue  onepupoBarh  MOHATHAMM:  TOYKa, IpsMast,  IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIA, IJIOCKUM YroJj, IBYIPaHHBIN
YIOJ, TPEXTPaHHBIA YIoJI, CKPEIIMBAIOLIUECS MNpsAMbIC, MAPAILUICIBHOCTh H
NEPIEHIUKYJIAPHOCTD MPAMBIX U IJIOCKOCTEH, YroJl MEXKIY IPSIMbBIMH, YTOJI
MEXIYy NPSAMON U IIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSHHE OT
TOYKU JI0 IUIOCKOCTH, PACCTOSTHUE MEXKIY IMPSAMBIMU, PACCTOSTHUE MEXIY
IJIOCKOCTSIMHU; YMEHHE HUCIIOJIb30BaTh MPU PEIICHUH 3a/1a4 U3y4YEeHHbIE (PaKThI
U TEeOopeMbl IUIAHUMETPUM; YMEHHE OLIEHUWBaThb pa3Mepbl O00BEKTOB
OKPY’KalIIET0 MHpa; CTPOUTh MATEMATHYECKHE MOJEIM C IOMOIIBIO
FEOMETPUYECKUX TIOHATUM M BEIWYUH, pellaTb CBA3aHHBIE C HUMHU
IIPaKTHUYECKUE 3a7a4H
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YMeHue omnepupoBaTh MOHATUSAMHU: IUIOMIAAL (UTYpBl, 00bEM (UIYpHI,
MHOT'OI'PaHHMK, NPaBUJIbHBI MHOT'OIPAaHHMK, CEYEHHE MHOTOIpaHHHKA, KYyO,
napajulefienunen, MnpusMma, nupamuia, Qurypa U IMOBEPXHOCTb BpALICHMUS,
IWIMHAP, KOHYC, map, cdepa, miomanb cdepbl, IUIOMAAb MOBEPXHOCTH
NUPaMUJIbI, TPU3MBI, KOHYyCa, IWJIMHApA, 00beM Kyba, MNpSIMOYroJbHOTO
napajuleJenune1a, IupaMuibl, IPU3MbI, HIUIMHAPA, KOHYCA, 1l1apa, pa3BepTKa
MOBEPXHOCTH, CEUEHHUS KOHyca M LMIMHApA, M[MapayieibHble OCH WU
OCHOBAaHMIO, CEYCHME Ilapa, IUIOCKOCThb, Kacaromascs cgepsl, MUIUHIpPA,
KOHyCa; YMEHHE CTpPOUTh CEYEHHEe MHOTOrpaHHUKa, H300paxarb
MHOTOTPAaHHHUKH, (UTYpbl U MOBEPXHOCTU BPALICHUS, MX CEUCHHs, B TOM
YHUCJIe C TOMOIIBIO 3JIEKTPOHHBIX CPEICTB; YMEHHE NPUMEHSATH CBOMCTBA
reOMETPUYECKUX (QUTyp, CAMOCTOSTEIBHO (HOPMYIUPOBATH OMNpPEACTCHUS
u3ydyaeMbIX (GUryp, BBIIBUTaTh THUIOTE3Bl O CBOMCTBaAX M MpHU3HAKaX
reoMeTpuuecKkux (uryp, OOOCHOBBIBATH MJIM OINPOBEPraTh HUX; yMEHHE
IPOBOJUTH KiacCU(UKALUIO (UTyp MO pa3IUYHbIM IPU3HAKaM, BBINOIHATh
HE00XO0/IMMBIE TOTIOJTHUTEIbHBIE TOCTPOCHHS

11

YMmenue OIICpHUPOBATH INOHATUAMU: JABMOXKCHUC B IpOCTPAHCTBC,
napajulebHBId MEPEeHOC, CHMMETPHs Ha IUIOCKOCTH W B IIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue 1MoA0OWs, TMMOAOOHBIE (UTYpBI, YMEHHE
pacno3HaBaTh paBHBIE M IMOJOOHBIE (UTYpPH, B TOM YHCIE B TNPHUPOJE,
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HUCKYCCTBE, apXHTEKTYpEe; HCIIOIb30BaTh T'C€OMETPUUYCCKUE OTHOIICHUS IPH
peIIeHWH 3a/la4y; HaXOAWTh TEOMETPUYECKHE BEIWYUHBI (IJIMHA, YTOI,
II0MIa/1b, 00BEM) MPH PEIICHUHU 33Ja4 U3 IPYTHX y4eOHBIX MPEIMETOB M U3
peabHOH KU3HU; YMEHHE BBIUMCIISTH T€OMETPUUYECKUE BEIUYHHBI (IJIMHA,
yroJ, IUIom@aab, OO0bEeM, IUIOMIAJb IOBEPXHOCTH), HUCIOJb3YS H3YyYCHHBIC
GbopMyIIbI ¥ METOJBI, B TOM YHCIE: IUIOMIAJb IMOBEPXHOCTU IMUPAMHIBI,
IPU3MBI, KOHYCa, IWJINHJIPA, TUIOMaas chepbl; 00beM Kyda, MPIMOYTOJIbHOTO
napajuieNienune1a, TUpaMu/Ibl, TPU3MbI, HUIHHIPA, KOHYCa, [Iapa; YMEHHE
HAaxO0JIUTh OTHOIIICHHE 00bEMOB IMOJJOOHBIX PUTYD
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YMeHue onepupoBaTh MNOHATUSAMHU: HPSIMOYIOJIbHAsI CHUCTEMA KOOpPJAMHAT,
BEKTOpP, KOOpPJAMHATBI TOYKH, KOOPJAMHATBI BEKTOpPa, CYMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa HA YHMCIO, pa3lioKeHHWe BEKTopa Mo Oasucy,
CKAJLIDHOE  IIPOM3BEICHHUE, BEKTOPHOE MPOU3BEACHHUE, YIroJI  MEXAY
BEKTOPAaMHU; YMEHHE UCIOJIb30BaTh BEKTOPHBIM MU KOOPAMHATHBIN METOM IS
pelLIeHHs TEOMETPUUECKUX 3a]1a4 U 3a/1a4 JPYTruX y4eOHBIX TPEAMETOB
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YMmenune BI)I6I/IpaTI) HOIIXOI[?[HII/IfI MCTOH JIsA pCHICHUA 3adadr; IOHUMAaHHC
SHAYUMOCTH MATCMATHKU B HU3YYCHHU IIPUPOIHBIX H O6H.I€CTB€HHI>IX
nmponeccoB M ﬂBHGHHﬁ; YMCHHUEC paclio3HaBaTb IIPOABJICHHUEC 3aKOHOB
MAaTE€MaTUKH B HCKYCCTBC, YMCHUC IIPUBOAUTH HNPHUMEPbI MATCMATUYCCKHUX

OTKPBITHM POCCUICKON U MUPOBOM MaT€MaTHYECKOW HAYKH

Ilepedyens 31eMeHTOB cofepkaHusi, NpoBepsieMbIX Ha EI'D mo matemaruke

Kon [IpoBepsieMBIil 2JIEMEHT COACpKAHUS
1 Uucna v BBIYMCICHUS

1.1 Hatypanbhble u nenble yncina. [Ipu3Haku JeTuMOCTH HEeNbIX YHCell

1.2 Parmonanbhble unciaa. OObBIKHOBEHHBIE U IECITUYHbBIE JPOOU, TIPOLIEHTHI,
0eCKOHEeUHBIE TIEPUOIMUECKUE IPOOH

1.3 Apudmernueckuit KOpeHb HaTYPaJIbHON CTENEHH. C ApU(PMETHIECKUMU KOPHIMHU
HATypaJbHOW CTECTICHU

14 Crenensb ¢ 1enbM nokasareseM. CTeneHb ¢ palnoHaIbHBIM MoKa3zaTeneM. CBOHCTBa
CTETICHU

1.5 Cunyc, KOCHHYC M TAaHT€HC YUCIIOBOT'O apryMeHTa. ApKCUHYC, apKKOCHHYC,
ApKTaHTEHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm uncna. JlecaTuuHble U HATYpAJIbHBIE JOTapupMbl

1.7 JleiicTBuTenbHbIE YKichaa. ApudMeTndeckie onepalnnu ¢ 1eHCTBUTEIbHBIMU YHCIaMH.
[TpubnuKeHHbIe BEIYUCICHUS, TPaBUIIa OKPYTICHUS, IPUKUIKA U OLIEHKA pe3ysibTaTa
BBIYMCIICHUI

1.8 ITpeoOpa3oBaHue BbIpaXKEHUN

1.9 KommniekcHbie ynucna

2 YpaBHEHUS 1 HEPABEHCTBA

2.1 Ilesbie U 1pOOHO-paAIIOHANIbHBIE YPABHEHUS

2.2 HppanmonanbHple ypaBHEHHS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [TokazaTenbHbIC U JOTapu(MUUECKHIE YPABHECHUS

2.5 I{enpie u 1poOHO-paAIIMOHATILHBIE HEPABEHCTBA

2.6 WppanmonanbHbie HEpaBEHCTBA

2.7 ITokazaTenbHbIC U JOrapu(MHUUECKIE HEPABCHCTBA

14



2.8

Tpuronomerpuveckrne HepaBeHCTBA

2.9 CucreMpl ¥ COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 | YpaBHeHHUsI, HEpAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 | Marpuna cucteMsl JINHEHHBIX ypaBHEHUH. OnpeIeuTeNlb MaTPHIIBI
3 DyHKIIUU U Tpaduku
3.1 OyHK1uUA, criocoObl 3ananus Gyaknuu. ['paduk Gyakmuu. BzanmHo oOpaTHbie
¢ynkuuu. Yetnsle u HeueTHble pyHkuuu. [lepuoanyeckue GyHKImuu
3.2 OO6mactp onpeaesieHus] © MHOYKECTBO 3HaueHud Gynkiuu. Hynu dyHknmm.
[TpomexxyTkH 3HaKONOCTOSHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (DYyHKIIWH.
MaxkcuMymbl 1 MUHUMYMBI pyHKInu. Hanbosnbliee 1 HauMeHbliee 3HaueHue
(GYHKIMU HA TPOMEXKYTKE
3.3 CrenenHast GyHKIIMS C HATypaJlbHBIM U LI€TbIM MTOKa3zaresneM. Ee cBoiicTBa u rpaduk.
CBoiicTBa U rpaduK KOpHS N-0i CTENICHN
3.4 Tpuronomerpuyeckue QyHKINU, UX CBOWCTBA U rpauKu
3.5 IToka3zarenpHas u orapudmMudeckas QyHKINH, HX CBOHCTBA U TpaduKu
3.6 Touku pazpeiBa. AcuMmntoTsl rpadukoB GyHkiuit. CBoiicTBa PyHKUINN, HEMPEPHIBHBIX
Ha OTpe3Ke
3.7 ITocnegoBarenbHOCTH, CIOCOOBI 3aJaHUSI TOCJIEIOBATEILHOCTEN
3.8 Apudmernueckas U reomeTpuyeckas nporpeccuu. DopmMyia CI0KHBIX MPOIICHTOB
4 Hauana maTemMaTideckoro aHaimsa
4.1 ITpousBonnas dyukimu. [IpousBoiHbIe S71eMEHTAPHBIX (PYHKIIHIA
4.2 [TpumeHeHne TPON3BOTHON K UCCIENOBAaHHIO (DYHKIIHIT HA MOHOTOHHOCTD H
sKcTpeMyMbl. Haxoxenre HanOobIIero 1 HAaMMEHbIIEero 3HaYeHNs (yHKIIMK Ha
OTpe3Ke
4.3 ITepBooGpasnas. MHTerpan
5 MHo’xecTBa 1 JIOTUKA
5.1 MHo03€ecTBO, oniepaluu HaJl MHOKecTBaMu. Jlnarpammel Oitsiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTopuka
7 I'eomerpus
7.1 Purypsl Ha MIOCKOCTH
7.2 ITpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpAIICHHUS
7.5 Koopnnnats! 1 BEKTOpHI
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N‘_’ KOJ’II/I‘{GCTBO qacoB
HaunmenoBanue
n/ DJIeKTpOoHHbIe (LM (poBbIE)
pa3aeyioB U TeM Bcero KonTtpoJsbHbie
11 o0pa3oBaTe/bHbIE PeCypChl

NporpaMMbl padoThbI
BBenenue B crepeoMeTpuio
https://www.yaklass.ru/p/geomet
ria/10-klass/osnovnye-poniatiia-
stereometrii-10438/aksiomy-
stereometrii-i-ikh-prosteishie-

Brenere b sledstviia-9252/re-c0090990-

1 a 23 1 dec8-4417-8427-26130c2d5cfd

CTEPEOMETPUIO
AKCHOMBI CTEPEOMETPUHU
https://www.yaklass.ru/p/geomet
ria/10-klass/osnovnye-poniatiia-
stereometrii-10438/aksiomy-
stereometrii-i-ikh-prosteishie-
sledstviia-9252
B3anmuoe pacnonoxenue
NPSAMEBIX B IIPOCTPAHCTBE
https://www.yaklass.ru/p/geomet

B3aumuoe ria/10-klass/parallelnost-v-

5 pacrnosoxeHune 5 1 prostranstve-10435/opredelenie-

IPSAMBIX B i-svoistva-

NIPOCTPAHCTBE skreshchivaiushchikhsia-
priamykh-ugol-mezhdu-priam -
11302/re-a224bc37-6¢cce-4611-
b28c-1d8214149f6f
[TapannensHOCTh B

[TapannensHOCTH

OSMEIX I IIPOCTPAHCTBE

3 Hi 0 CKOCTEH B 8 https://www.yaklass.ru/p/geomet
DOCThAHCTES ria/10-klass/parallelnost-v-
poctp prostranstve-10435
I1
TTepreH Ky IpHO EpHECHINKYIAPHOCTDH B
CTh l'IpSIMBIX - HpOCTpaHCTBe
4 TOCKOCTEH B 25 https://www.yaklass.ru/p/geomet
OCTDAHCTEE ria/10-klass/perpendikuliarnost-
IT TPAHCTB
pocip V-prostranstve-10441
[ToHnsiTHE ABYrpaHHOTO yTIiia
Vsl u https://www.yaklass.ru/p/geomet
5 16 1 ) .
paccTosHuUs ria/10-klass/perpendikuliarnost-
v-prostranstve-10441/poniatie-
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Ne

HaumenoBanue

KoanuecTBo 4acoB

n/ JaekTpoHHbIe (HU(pPOBbHIE)
n pasieIon uTemM Beero Kontponurre o0pa3oBaTe/ibHbIE PeCypchl
NporpaMmMal padoTbI
dvugrannogo-ugla-priznak-
perpendikuliarnosti-ploskostei-
11035
[Tapannenenunen, npusma,
nupamuga. O0beMbl
MHOTOT'PAaHHUKOB
MHoOrorpaHHUKH 7 1 https://www.yaklass.ru/p/geomet
ria/10-klass/parallelepiped-
prizma-piramida-obemy-
mnogogrannikov-11037
BexTops! B mpocTpaHCTBE.
JleficTBHsI ¢ BEKTOpaMHu
Bekropsl B 12 https://www.yaklass.ru/p/geomet
MIPOCTPAHCTBE ria/11-klass/vektory-v-
prostranstve-deistviia-s-
vektorami-9248
IToBTOpEHME,
0000mIcHNE 1 5 )
CHCTEMAaTHU3allHs
3HAHUH
OBIIEE KOJIMYECTBO 102 6
YACOB
11 KJIACC
Ne HaumMeHnoBaHnue KosanuyecTBO 4acoB
n/ pa3iesioB U TeM DJIeKTpOHHbIe (LM (POBbIE)
n IPOrpaMMbI Beero KonTpoabmbie 06pa3oBaTebHBIE PeCypPChI
padoThI
BekTopsl B TpoCTpaHCTBE.
JIeliCTBHS ¢ BEKTOpPaMH.
I'eomerpus, 11 kiacc: ypokwu,
TeCThI, 3ajanus. (yaklass.ru)
AnamuTtuyeckas
15 1 IIpsiMmoyroabHas cucTeMa
reoMeTpuA KOOPJMHAT B IPOCTPAHCTBE.
Mertona koopauuar. I'eomerpus,
11 xyacc: YPOKHM, TECTHI,
3agadus. (vaklass.ru)
IToBTOpEHME, 15 1 IImoniaab MOBEPXHOCTHU TEII
00001IEeHne U Bpatenus. ['eomerpust, 11
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Ne HanmenoBanue

KoaunuyecTBO 4acoB

n/ pa3/iesioB U TeM DJIeKTpOHHbIe (LM (POBbIe)
n NMPOrpamMMbl Bceero KonTpoabubie o0pa3oBaTejibHbIE PeCypChI
padoThI
CHCTEMAaTH3alIHs KJIaCC: YPOKH, T€CThI, 3aJIaHHUS.
3HAHHH (yaklass.ru)
Ypok 16. MHOTOIpaHHHKH.
. METOJIbI pelIeHuUs - I'eomeTpus -
O0BéM ~
17 1 11 knacc - Poccutickas
MHOTOTpariuKa DJICKTPOHHAS IIKOJIa
(resh.edu.ru)
Ypok 6. Tena BpameHusl.
uIiHAp - I'eomerpus - 11
kjaacc - Poccuiickas
AJICKTPOHHAS ITKOJIa
(resh.edu.ru)
¥Ypok 7. konyc - ['ecomerpus - 11
Tena Bpaienus 24 1 kJsacc - Poccuiickas
DJICKTPOHHAS IIKOJIa
(resh.edu.ru)
Ypok 8. chepa u miap -
['eometpus - 11 kmacc -
Poccuiickas 3JIeKTpOHHAs 1IKOJIa
(resh.edu.ru)
ITnomanu [niuHAp, KOHYC, Iap — YPOK.
MIOBEPXHOCTH U 9 1 EuHBIN TOCyaapCTBEHHBIN
00BEMBI KPYTIIBIX sk3ameH |1 kirace, Maremaruka.
Te (yaklass.ru)
Oto0pakeHus IPOCTPAHCTBA Ha
ce0s. Buanl ABMOKCHHSL.
JBrxeHus 5 1
I'eomerpus, 11 kiacc: YpokH,
TecThl, 3a1anus. (vaklass.ru)
IToBTOpEHME,
000011IEHE N 17 9
CHCTEeMaTH3aIHs
3HAaHUH
OBIIEE KOJIMYECTBO 102 8
YACOB
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