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IHHOACHUTEJBbHAA 3AIINCKA

Pabouas nporpamma 1o reomeTpuu pa3paboTaHa Ha OCHOBE:

— @egepabHOTO TOCYIAPCTBEHHOTO 00pa30BAaTENbHOTO CTaHAApPTa CPEAHEro  OOIIero
00pa3zoBaHMsl, yTBEP)KIECHHOTO MpukazoM MwuHoOpHayku Poccum ot 17.05.2012 Ne 413
(C UI3MEHEHUSIMH U JIOTIOJIHCHHSIMHU );

— @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

Oro/keTHOrO 00IIe00pa3oBarenbHOr0 yupexkaeHus jumeir Ne 373 MocCKOBCKOro paiioHa
Cankr-IlerepOypra « JKOHOMUYECKHM TUIICI»

Hacrosias pabouast mporpamma sBJIsSIeTCs COCTaBHOM YacThI0 OCHOBHOM 00pa3oBaTesIbHOMN
nporpaMmel  cpenHero ooOmiero o6paszoBanuss ['BOY mumeir Ne 373 MockoBckoro paiiona
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 JJOT'MYC€CKOE€ MBIIJICHUC,
dopMupyemMoe TpH H3YYCHHHM OOYYAIOIIMMHKCS TOHSATUHHBIX OCHOB T'€OMETPUH, IPU
JIOKa3aTeIbCTBE TEOPEM M MOCTPOCHHHM LEMOYKH JIOTUYECKUX YTBEPXKICHHH NpPU PpEIICHUU
TCOMETPHUUICCKUX 3aJad, YMCHHC BbBIABUIaTb W ONPOBCPrarb THUIIOTC3bI HCIMOCPEACTBCHHO
HCIOJIB3YIOTCA IPU PCUHICHUH 3aaa4 CCTCCTBCHHO-HAYYHOI'O HHWKJIA, B YaCTHOCTHU (1)I/ISI/I‘I€CKI/IX
3ajad.

Ieab ocBoeHus mporpammbl ydeOHOro kypca «l'eomeTpusi» Ha yriayOJIEHHOM YypOBHE —
pa3BUTHE WHIUBUIYalIbHBIX CHOCOOHOCTEH oOOyyaroumxcs MpU H3YYEHUM T[EOMETpPHH, Kak
cocTaBisitolieil npeaMmeTHol obOsnactu «Martemaruka M uH(pOpMaTUKa» uepe3 obecrnedeHue
BO3MOXHOCTH TNPHOOpPETeHHsT W HCIIOJIb30BaHUs Oojiee TMIyOOKMX TIE€OMETPHYECKUX 3HAHUU U
necTBul, crnenupUUHbIX TEOMETPUH, U HEOOXOMUMBIX JUIsl YCHEUIHOro Hpo¢ecCHOHATBLHOIO
00pa3oBaHus, CBI3aHHOTO C UCIOIb30BAaHUEM MAaTEMAaTHKH.

[TpropUTETHBIMH 3aa4aMM Kypca FreOMETPUH Ha YriyOJIEHHOM YpPOBHE, paCHIMPSIOIIUMU U
YCUJIMBAIOIIUMH Kypc 0a30BOTr0 YPOBHS, SBISIOTCS:

pacuIMpeHe MpeCTaBIeHUs O TeOMETPUH KaK YacTH MHPOBOHM KYJIbTYphl U (POPMHPOBAHUE
OCO3HAHMSI B3aMMOCBSI3M TEOMETPUH C OKPYKAIOIINM MHUPOM;

dbopMUpOBaHHE TMPEACTABICHHUS O TMPOCTPAHCTBEHHBIX (UIYypax KaK O BaKHEHIIHMX
MaTeMaTHYECKUX MOJIENSX, MO3BOJIAIONINX ONUCHIBATh M U3Y4aTh Pa3HbIC SBICHHS OKPYKAIOLIETO
MUpa, 3HaHWE TOHATUIHOTO anmnaparta no paszzaeiny «CrepeoMeTpus» yd4eOHOro Kypca reOMeTpuu;

q)OpMHpOBaHI/Ie YMCHUA BJIAACTh OCHOBHBIMH IMOHATUAMU O IPOCTPAHCTBCHHBIX q)Hl"yan n
UX OCHOBHBIMU CBOICTBaMH, 3HaHHE TeopeM, (OpMysl U YyMEHHE HX MPUMEHSTb, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PEIIeHHUs 3a/ay;

dopMHpoBaHHE YMEHHUS paclio3HaBaTb Ha YEpTEXkax, MOJACNAX M B pPEaIbHOM MHUPE
MHOT'OT'PaHHUKHU U TeJla BPalCHUsl, KOHCTPYUPOBATh TECOMETPUYECKUE MOECIIH;

dopMupoBaHNEe TOHUMAHHU BO3MOXXHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUSI MaTEMaTHUECKIX
Teopuii, HopMHUpPOBaHHE TOHUMAHHS POJIM AKCHOMATHUKH TIPH MTPOBEJICHUN PACCyKICHHIA;

(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 COJepkKaHueM, (POPMHPOBAHHE MPEACTABICHUS O HEOOXOIUMOCTH
JIOKA3aTeNbCTB TpH OOOCHOBAaHWM MATEMaTHYECKHX YTBEPXKICHUH W pONM aKCHOMATUKH B
MPOBEJICHUH JIEYKTUBHBIX PACCYXICHMUIA;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUIEKTYalIbHBIX M TBOPUYECKHX CIOCOOHOCTEM
0o0ydJaromuxcsi, MO3HABATEIILHON AaKTHBHOCTH, HWCCIICIOBATCICKUX YMEHUH, KPUTUIHOCTH
MBIIUICHHSI, UHTEPECca K U3YICHHIO TE€OMETPUH;

dbopmupoBaHue (YHKIUOHAIBHOM TIPaMOTHOCTH, pEJIEBAHTHOW T'€OMETPUM: YMEHHS
pacro3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peasbHbIX
YKU3HEHHBIX CUTYalUsIX U TPU U3yYEHUHU JPYTUX Y4eOHBIX MMPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH
¥ 3aKOHOMEPHOCTEH, MOACITUPOBAHUS PEATbHBIX CUTYAIIMH, HCCIICIOBAHUS TOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIMH TTOJTyYEHHBIX PE3YyIbTATOB.

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

ChopmynmupoBannoe Bo PI'OC COO TpeboBaHME «YMETh OIEPHPOBATH MOHATHIME,
pElIeBaHTHBIMH T€OMETPUHM 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
o0pa3oBaHMs, COOTBETCTBYIOIIEEC MPEIMETHBIM pe3yibTaTaM ocBocHHs DenepanpHOil paboueii
MPOrpaMMBbI, paclpeAeNEHHBIM M0 ToJlaM 00y4YeHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPHUHIMIHAIBLHBIM BOMpOcaM oOyuaroluecss o0paliaiuch HEOJAHOKPATHO. DTO
MO3BOJISIET OPTaHU30BaTh OBJIA/ICHUE TEOMETPUUISCKUMHU TTOHITHSIMH U HaBBIKAMU TI0CJICI0OBATEIIEHO
U TIOCTYNATeNbHO, ¢ COOJIFOJICHUEM TPHUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHHS BKJIIOYATHh B
OOIIYI0 CHUCTEMY TE€OMETPUUYECKUX MPEACTaBICHUI OOYyYalOIIUXCs, paclupss W yrioyonsas eg,
00pa3yst MPOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexon k U3yYEHUIO TEOMETPUH HA YTITYOJIEHHOM YPOBHE MO3BOJISIET:

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

MOJITOTOBUTH OOYYAIOMUXCSI K TMPOJOJDKESHUIO W3YYCHHS MAaTeMaTHKH C Y4ETOM 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 YYEBHBIE MATEPHAJIBI JIJIS YVHEHUKA

* Marematuka. I'eomerpus, 10 xnacc/ Mepsnsk A.I'., Homuposckuii JI.A., ITonskos B.M.; moz
penakuueit [Togonsckoro B.E., O0miecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO M3marensckuii
nenTp «BEHTAHA-I'PA®y»; AxunonepHoe o6miectBo «M3narensctBo «IIpocBemenne
* Maremaruka. ['eomerpus, 11 kimace/ Mepansak A.I'., Homuposckuii JI.A., [TomsikoB B.M.; mox
penakuueii [lononsckoro B.E., O61iecTBO ¢ OrpaHUYeHHOM OTBETCTBEHHOCTHIO M31aTenbeKuit
neHtp «BEHTAHA-TPA®»; Akironeproe o0miectBo «M3narensctBo «IIpocBerienne



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBIE IOHATHA cTepeoMeTprur. Touka, npsmasi, II0CKOCTh, MpocTpancTBo. [loHsTe 006
AKCHOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUH: AKCUOMbI CTEPEOMETPUU U CIIEJICTBUS U3 HUX.

B3auMHOe pacrnosio)keHue NpsIMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECs, MapaulelibHbIe U
cKkpemuBaromuecs npsamele. [Ipu3Haku ckpenumBaromuxcs npaMbsix. [lapainenbHOCTh TPSAMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE: MapajliebHbIE INPSAMbIE B IPOCTPAHCTBE, MAPaIEIBHOCTh TPEX
IPSIMBIX, IAPAJUIEIBHOCTD NPSIMON M MIocKocTH. [lapannenbHoe U LEeHTpaIbHOE IPOEKTUPOBAHUE,
nzoopaxenue ¢uryp. OCHOBHBIE CBOWCTBA MapalljieIbHOTO MpoeKkTupoBanus. M3o0paxenue uryp
B MApaJUIeJIbHON MNPOEKUMH. YTJbl C COHANPABICHHBIMU CTOPOHAMH, YroJl MEXAYy MNPsSMbIMU B
npocTtpaHcTe. [lapannenbHOCTh MIIOCKOCTEN: napaJuiebHbIE TNIOCKOCTH, CBOMCTBA NapalIeIbHBIX
wiockoctell. [Ipocrelinme npocTpaHCTBEHHBIE (PUTYPBI HA MIIOCKOCTH: TETPadAp, Hapalieienue],
MIOCTPOEHUE CEYEHHUI.

[lepneHAUMKYISIPHOCTD MPSMOM U IJIOCKOCTH: NEPIEHAUKYJISPHbIE NPSMbIE B IPOCTPAHCTBE,
NpsIMbIE TApajuIeNIbHble W MEPIEHIUKYJAPHbIE K IUIOCKOCTHU, NPHU3HAK IEPIEHIUKYISIPHOCTH
OpsIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOM MNEepHeHAMKYISPHON IIocKocTU. OpTOroHanbHOE
IIpOEKTUPOBaHUE. [IepreHINKyYIIAp U HAKIIOHHBIE: PACCTOSHHUE OT TOYKH J0 INIOCKOCTH, PACCTOSTHHUE
OT HPSAMOM 10 TUIOCKOCTH, MPOEKIUsS (GUTYphl HA TIOCKOCTh. [leprneHauKyIapHOCTh MIOCKOCTEH:
IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX IUIockocTel. TeopeMa o TpEX mepneHuKyspax.

VYrael B IpOCTPAHCTBE: YroJa MEXKy MPSAMOW U IUIOCKOCTBIO, ABYTPAHHBIN yroJj, TUHECUHBINA
yroJl JBYTpaHHOro yria. TpéXrpaHHbli W MHOrorpaHHble yribl. CBOICTBa IJIOCKUX YIJIOB
MHOrorpatoro yria. CBONCTBa IUIOCKMX W JBYTPaHHBIX YIJIOB TpEXTpaHHOro yria. Teopembl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOTIO yIJIa.

MHoOrorpaHHuKHu

Bunibl MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yronpHas npusma, npsiMast v
HaKJIOHHAs MPU3Mbl, OOKOBas U MOJIHAS TOBEPXHOCTh Mpu3Mel. [lapamienenunen, npsiMoyroabHbIN
napajuleJienunen U ero cBoiicrsa. Kparyaiimme nytu Ha IOBEpXHOCTM MHOTOTpaHHHKA. Teopema
Oitnepa. [IpoctpancTeennas teopema I[ludaropa. [Tupamua: n-yronpHast nupamuaa, MpaBUIbHAS U
yceuéHHas nupamubl. CBoiicTBa pédep U OOKOBBIX I'paHell npaBuWiIbHON nmupamuibl. [IpaBuibHbIE
MHOTOIPAaHHUKHU: TpaBUJIbHAs TMpU3Ma W NpaBWIbHAs NUpamMuia, MpPaBWIbHAs TpPEyrojbHas
nupaMuja U TPaBUIBHBIA TeTpadap, kyO. [IpeacraBneHue O TpPaBUIBHBIX MHOTOTPAaHHUKAX:
OKTasp, JOAEKAdIP U UKOCAIP.

Bbruncnenue 371€MEHTOB MHOTOTPaHHHUKOB: p&Opa, aAuaroHanu, yriel. [lnomanbs GoxoBoit
MOBEPXHOCTHU U TOJHOM 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.
CuMmMeTpuss B IPAaBWIBHOM MHOIOTPaHHHMKE: CHMMETPHsl MapajulelenuIena, CHUMMETPUs
MPaBUJIBHBIX MIPU3M, CHMMETPUS MPABUIILHON MTUPaMUJIbI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOpP B MPOCTPAHCTBE, HYJEBOW BEKTOP, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABIECHHBIE M IPOTHUBOIIOJIOKHO HAIpPaBJIEHHBIE BEKTOphl. PaBeHCTBO
BEKTOPOB. JIeHCTBUS C BEKTOpaMM: CJIOKEHHUE W BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4nciio. CBOMCTBA CIOXKEHHUS BEKTOPOB. CBOWCTBA YMHOKECHUS
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BeKTOpa Ha uucio. [IoHATHEe KOMIUIaHAapHBbIE BEKTOPHI. [IpU3HaK KOMIUIAHAPHOCTU 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
IIPOU3BEJICHUE BEKTOPOB.

11 KUIIACC

Tesa BpameHus

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

O60béM. OcHoBHBIE cBoiicTBa 00BEMOB Tein. Teopema 00 00BEME MPSIMOYTOJIBHOIO
napajuienenunena u ciueActBus u3 He€. OO0BEM NPSMOW M HAKIOHHOW MPU3MBI, IWIMHIPA,
nupaMuibl U KoHyca. O0bEM 11apa U apoBOTro 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 cdepbl, cdeppl, BIUCAHHOU B
MHOTOTPaHHHK HJIM TEJIO BPAICHHUS.

[Tnomane MOBEPXHOCTH LWIMHJIpa, KOHYca, Iuiomianb cdepbl u e€ uvacred. [lomobue B
npoctpanctBe.  OTHomleHHe  00BEMOB, IUIOUIaJed  TMOBEPXHOCTEM  MOJOOHBIX  QUIYp.
[TpeoOpa3oBanue mnonobusi, romorteTus. PemieHune 3agady Ha IUIOCKOCTH C HCHOJIb30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

[TocTpoeHne ceueHnii MHOTOTPAaHHUKOB M TEJI BPALICHUS: CEUSHHs MMIMHAPA (MapajuieIbHO
U TIEPICHIUKYJSIPHO OCH), CE€YEHHUS KOHyca (TapauleibHBIE OCHOBAHHIO M TPOXOJSIIHNE Yepes3
BEpIINHY), CEUEHHs IIapa, METOJbl MOCTPOCHMsI CEUYEHUI: METOJl CIIeJIOB, METOJ BHYTPEHHEIrO
IPOEKTHUPOBAHUS, METO]] TIEpEHOCA CEKYILEH MITOCKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekropsr B mpoctpancTBe. Onepanuy HaJ BEKTOpaMHU. BeKTOpHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOrO YMHOXeEHHUs. [IpsMoyroimpHas cucTeMa KOOpPAMHAT B MPOCTPAHCTBE.
Koopnunatsl BekTopa. Paznoxenue BekTopa mo 6asucy. KoopAauHaTHO-BEKTOPHBIM METOA MpU
pEIICHHH T€OMETPHUYECKUX 3a7ad.

J{BH2KeHHsI B IPOCTPAHCTBE

JBmwxenus npoctpanctBa. Otobpakenus. [[Bmxenus u paBeHCTBO ¢uryp. OOmme cBoiicTBa
JBWDKEHUH. Buipl NBHOKEHUH: MapajuiedbHBI MEpeHoc, LEeHTpaldbHAas CUMMETpUs, 3epKajbHas
CUMMETpHs, TOBOPOT BOKPYT npsmoil. [IpeoOpazoBanus nogobus. [psmas u chepa Ditnepa.

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

JIMUHOCTHBIE 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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(GYHKIIMOHUPOBAHHSI PA3NUYHBIX CTPYKTYp, SIBICHHI, TMPOIENyp TpakIaHCKOrO o00IIecTBa
(BBIOOpBI, OMPOCHI U JPYyroe), YMEHHE B3aMMOJCHCTBOBATH C COIHMAILHBIMH HHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUICKOW TPa)KTaHCKOW HMIEHTHUYHOCTH, YBRKEHHUS K MPOIUIOMY U
HACTOAILLIEMY POCCUKUCKOM MAaT€MaTHUKH, LIEHHOCTHOE OTHOLICHHE K JOCTHXKEHUAM POCCHUMCKHX
MaTE€MaTUKOB U POCCUKCKOM MaTeMaTU4ECKOM IIKOJIbI, UCIIOJIb30BAaHUE ITUX JTOCTHKEHUH B JPYTUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMUKHU;

3) IyXOBHO-HPaBCTBEHHOE BOCTIMTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOI0 MOBEJICHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKU
U IEATEIbHOCTHIO YUEHOTO, OCO3HAHHE JIMYHOTO BKJIA/a B IOCTPOCHHE YCTOMYUBOTO Oy IyIIEro;

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 MaTeMaTUUECKHE 3HAHUS B MHTEpEcax 3I0pOBOrO 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/I0POBUTEIHON JAESATENBHOCTbIO;

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 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbBIE
MJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHMIO M CaMOOOPA30OBAHHIO Ha
MPOTSHKEHUH BCEH KU3HM, TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B PEIICHUW MPAKTUYECKHX 3a]ad
MaTEeMaTUYeCKOW HaIlpaBJIE€HHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(hOPpMUPOBAHHOCTh  AKOJOTHYECKOM  KYJIbTYpPhl, TOHUMAHUE BJIMUSHUSA  COIHMAIBHO-
SKOHOMHMYECKHX IPOIECCOB HA COCTOSIHUE TPUPOAHOM M COLUMAIBHOM CpEeIbl, OCO3HAHUE
II00aTFHOTO XapaKTepa dKOJOTHYECKUX MPOOIeM, OpUEHTAIMs Ha MIPUMEHEHHE MaTeMaTHYeCKUX
3HAHWUM U peuIeHus 3a/1ad B 00JacTU OKPYKAIOIIeH Cpe/ibl, MIIAHUPOBAHNE MMOCTYMKOB U OIEHKU
WX BO3MOXKHBIX MMOCIIEICTBUH JISl OKPYKAIOIEH CPEeJIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIECTBEHHOW MPAaKTUKHU, TOHUMAHHE MAaTEeMaTUYeCKOW HAyKH Kak chephl 4eIoBeueCKoi
JIEATEIIbHOCTH, ATAIOB €€ pa3BUTHUS U 3HAUUMOCTH JJIsI PA3BUTHUS [IMBWIN3AIIUH, OBJIAICHUE SA3bIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTYpOM KaK CpEJACTBOM TIO3HAHUS MHUpPA, TOTOBHOCTH
OCYIIECTBIISITh MPOEKTHYIO U UCCIEA0BATENbCKYIO ACSITENbHOCTh MHIUBUAYATIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIEe YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jlornyeckue AecTBUA:
BBIABJIATE W XapPAKTCPU30BATH CYIICCTBCHHBLIC TPHU3HAKK MATCMATUYCCKUX OGT:CKTOB,
MOHSITHUN, OTHOUICHUIH MEXIy MOHATUSAMH, (POPMYIUPOBATH OIpe/ieieHHs TOHATUH, YCTaHABIUBATh
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CYIIECTBEHHBIA MPU3HAK KIACCU(PUKALWUU, OCHOBAHUS JJsi OOOOIICHUS M CPABHEHHS, KPUTCPUU
MIPOBOJIUMOIO aHAJIN34;

BOCIIPUHUMATh, (OpMynHpoBaTh U NpeoOpa3oBbIBATH CYXKACHHS: YTBEPAUTEIbHBIE U
OTpHULATeNIbHbIE, eAMHUYHbIC, YACTHBIE U 00IIUE, YCIOBHBIE,

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

JIeNIaTh BBIBOJABI C HCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIIOUEeHUN, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEILHO JI0KA3aTEIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUH (MpSAMbIE U OT
MPOTUBHOTO), BBICTpAUBATh APTYMEHTALUIO, MPUBOJAUTH TPUMEPBI U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXICHHS U BHIBOJIBI;

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

ba3oBble nccienoBarejbckme 1eiCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK HMCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HaHHs, (HOPMYIUPOBATH
BONPOCH, (UKCHUPYIOIIME NPOTHUBOpEYHE, MpodJieMy, YCTaHABJIMBAaTh HCKOMOE U JaHHOE,
(bopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHUE,

MPOBOJIUTh ~ CAMOCTOSATENLHO  CIUIAHUPOBAHHBIM ~ HKCIIEPUMEHT,  HCCIEJOBAaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCKoro OOBEKTa, SBJICHMsS, IPOLIECCa, BBIIBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, TTPOLIECCAMH;

CaMOCTOSITENILHO (POpMyYJUpOBaTh OOOOILIEHUS U BBIBOJBI IO pe3ysbTaTaM IPOBEAEHHOIO
HAOJIOZICHUS, MCCIICIOBAaHUsI, OLIEHUBATh TIOCTOBEPHOCTh MOJYUYEHHBIX PE3YJIHTATOB, BBHIBOJOB H
0000I1IEHMI;

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

Pabora ¢ undpopmanmeii:

BBISBJIATH e(UINTH UH(GOPMAIIUU, AaHHBIX, HEOOXOAMMBIX ISl OTBETa HA BOMPOC M IS
pELIeHMs 3a1a4H;

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

CTPYKTYpUpPOBaTh MH(POPMAIIHIO, TPEJCTABIATh €€ B Pa3NUYHBIX (opMaxX, UILTFOCTPUPOBATH
rpaduyecku;

OIICHUBATH HAJIEKHOCTh HH(POPMAIIHH 10 CAMOCTOSITEIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKAaTHBHBIE YHMBepCcaIbHbIe yueOHbIe AeiicTBUSA

O0menue:

BOCIIPHHUMATh W (HOPMYJIHPOBATH CYXIECHUS B COOTBETCTBHH C YCIOBHSMH W IICTSIMH
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIP@XXaTh CBOIO TOYKY 3pPEHHsS] B YCTHBIX M ITHChMEHHBIX
TEKCTaxX, 1aBaTh MOSICHEHUS 110 X0y PELICHH 3aJaui, KOMMEHTHPOBATh TIOJYYEHHBINA PE3yINbTaT;

B XO0J¢ OOCYXIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TeMbl, MPOOIEMBI,
penraeMoi 3aja4M, BBICKA3bIBaTh WJICH, HAllEJICHHBIE HAa IMOWCK pEIICHHS, CONOCTABIISATH CBOM
CYXKICHHS C CYXICHHSAMH IPYIMX YYaCTHHUKOB JHAIOra, OOHAPY)KHBATh PAa3IMYMe M CXOJCTBO
MO3HLINH, B KOPPEKTHOU popme (HOpMyTHUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKECHHUS;



IPEACTABIIATh PE3yJbTaThl PELICHUs 3aJadd, JKCIIEPUMEHTa, HCCIECIOBAaHUs, IIPOCKTA,
CaMOCTOSITENIFHO BBIOMpaTh (popMaT BBICTYIUICHHUS C YYETOM 3a/au MPEe3eHTAUUuN U OCOOCHHOCTEH
ayIUTOPHHU.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranusanus:

COCTaBJIATh IUIAH, AJITOPUTM pEIICHUS 3aJaud, BBIOMpPATh CIOCOO pELICHHS C Y4ETOM
UMEIOLINXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBATb M KOPPEKTHUPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

BJIQJICTh HABBIKAMU MO3HABATEIILHON peiieKcHH KaKk OCO3HAHUWsI COBEPIIAEMBIX JCUCTBUN U
MBICITUTENIBHBIX IPOIECCOB, UX PE3YyIbTATOB, BIAJETh CIIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3ysibTaTa pelieHusl MaTeMaTHYeCKO! 3a/1auH;

peIBUIETh TPYJHOCTH, KOTOpbIE MOTIYT BO3HUKHYTh IPU pEIICHWU 3aJaud, BHOCUTH
KOPPEKTUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX, HAMIEHHBIX 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 HWCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOM M WHIUBUAYAIbHONW PabOTHI HpH
pelmieHnd y4yeOHbIX 3ajay, MpPUHUMAaTh Ledb COBMECTHOW JESTeNbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW palOThI, pacmpenenarTh BUIbI PabOT, JOTOBApPUBATHCA, OOCYXKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TIPYyNIOBBIX (opMax paboTel (0OCYXIeHHs, OOMEH MHEHMMH, «MO3TOBbIE
LITYPMBI» U UHBIE), BBIMOIHIATH CBOIO YacTh padOThl M KOOPAMHUPOBATH CBOM JEUCTBUA C IPYTUMU
WIeHaMH KOMaH/bl, OLEHMBAaTh KayeCTBO CBOEro BKJIaJa B OOIIMHA MPOAYKT IO KPUTEPUSM,
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 AKCHUOMBI CTCPCOMETPHUH U CICACTBUA W3 HHUX IPU PCHICHUHU TCOMETPUUCCKHUX
3ajady;

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

CBO60}1HO ONEprupoOBaTh IOHATUAMHU, CBA3AHHBIMHU C YyIJIaMH B IIPOCTPAHCTBC: MECKOY
MPSIMBIMH B IPOCTPAHCTBE, MEXKY MPSMOM U IIOCKOCTBIO;

CBO6OIIHO ONnecprupoBaTh NOHATUAMU, CBA3aHHBIMHU C MHOTOTPpaHHUKAMU,

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

KJIacCCU(UIIMPOBATh MHOTOIPAHHUKH, BEIOUpAsi OCHOBaHUS JJIs KiIacCU(PUKAIUY;

CBOOOJAHO OMNEpUPOBATH IOHATUSMHU, CBSI3AHHBIMH C CEUYEHHEM MHOTOTPaHHUKOB
IJIOCKOCTBIO;



BBINOJIHATh TMapajjieNibHOe, LEHTPAJIbHOE M OPTOTOHAJIbHOE MPOCKTHpPOBaHUE (GUTYp Ha
IUIOCKOCTb, BBITIOJHATH N300paXkeHUs (GUTyp Ha MIOCKOCTH;

CTPOUTH CEYEHHs MHOTOTPAHHUKOB pPA3JIMYHBIMH METOAAMH, BBIIOJHATH (BBIHOCHBIC)
IUTOCKHE YEPTEKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y;

BBIYUCIIATH IUIOLIA/IN TIOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MMPaMH/Ia), TEOMETPUUYECKIX
TN ¢ MPUMEHEHUEM (OPMYIT;

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

CBOOOZHO OIEpUPOBATh IOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpIMHATaM B
POCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJl BEKTOPAMH;

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

OPUMEHATh MPOCTEUIINE TPOrPaMMHBIE CPEICTBA W  AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUN CTEPEOMETPUYECKHX 3a/1a4;

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

NPUMEHATHh TOTyYEeHHBIE 3HAHUS HA NPAKTUKE: CPaBHUBATh W AHAIM3HPOBATH pealibHbIC
CUTYyallMd, NPUMEHATh H3y4YCHHBIC IIOHATUS B IIpOLECCE IIOMCKA PEIICHHS MaTeMaTH4ecKu
cOpMyTHPOBaHHON NPOOJIEMBI, MOJECIUPOBATH pEATbHBIE CUTyallMd Ha S3bIKE T'€OMETPHH,
UCCIIEIOBAaTh MOCTPOCHHBIE MOJIENM C HCIOIB30BAHUEM T'€OMETPHYECKUX IOHATHH M TEOpeM,
ammapara anreOpbl, pelarh MPaKTUYeCKUe 3a/1a4d, CBSI3aHHBIE C HAXOXKJIECHHEM T€OMETPHYECKHX
BEJIMYMH;

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

K xoniy 11 kiacca o0ydaromuiicss HayquTCs:

CBOOOJTHO ONEpUPOBaTh MOHATUAMHU, CBSI3aHHBIMH C LMJIMHJIPUYECKOW, KOHMUYECKOW U
cepruieckoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOTY4EHUS;

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

pacrio3HaBaTh Teja BpalleHus (LMIMHAP, KOHYyC, chepa M map) U OOBACHATH CIIOCOOBI
MOJIyYEHHUs TeJl BPALLCHUS;

KJIacCU(UITUPOBATh B3aUMHOE PACTIONIOXKEHHUE CEephI U TUIOCKOCTH;

BBIYUCIISITH BEJTMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpamleHHs, 00bEMBI U ILIOMIAIN
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPALIEHUS, TEOMETPUUYECKHX TEJ C MPUMEHEHUEM (OpMYII;

CBOOOJTHO OIEPHUPOBATH TMOHATHSAMHM, CBSI3aHHBIMH C KOMOMHAIMAMHU TeJd BpallleHUs W
MHOTOTPAaHHHKOB: MHOTOTPaHHHK, BIUCAHHBIA B cdepy W ommcaHHBIA OKoilo cdepbl, cdepa,
BITMCAHHAs! B MHOTOTPaHHUK WJIH TEJIO BPAICHHS,;

BBIYUCIISATH COOTHOIICHUS MEXY TUIOIIAIsIMUA TOBEPXHOCTEN 1 00bEMaMU TOJJOOHBIX TEIT;

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

U3BJIEKaTh, WHTEPIPETHPOBATh W MPEOOpa30BHIBATH MH(MOPMALHUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, npercTaBiIeHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOOTHO OTIEPHPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OIIEpalliy HAJl BEKTOPaMH;

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



peliaTh TeOMETPUYECKUE 3a/1adll Ha BBIYMCIICHUE YTIIOB MEXKIY MPSIMBIMUA M TIOCKOCTSIMH,
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;

BBITIOJTHATH N300paKeHUST MHOTOTPAaHHUKOB M TEJ BPAIEHUs MPH MapaieIbHOM MepeHoce,
LHEHTPaJbHOW CHUMMETPHH, 3€pKaJIbHOM CHUMMETpUH, TMpPU TMOBOPOTE BOKPYr  MPSIMOH,
npeoOpa3oBaHusl OI00MS;

CTPOUTH CEUEHUS MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS IMIMHIpA (MapaulebHO U
NEePIEHINKYIIIPHO OCH), CEYeHHs KOoHyca (mapajuielibHble OCHOBAaHHMIO M TPOXOJSIINE dYepe3
BEpILMHY), CEYEHHUS L1apa;

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

JIOKA3bIBaTh TEOMETPUICCKHIE YTBEPIKICHHUS;

NPUMCHSTh TCOMETpHYECKHE (aKThl IS PEIICHUS  CTEPEOMETPUYECKHX  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 U AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI MPHU
pEIlIeHUU CTEPEOMETPUIECKIX 33/1aY;

MPUMEHSTh TOJydeHHBIC 3HAHUS HAa TPAKTHKE: CPAaBHUBAThH, aHAJTM3UPOBATH M OICHUBATH
peabHBIE CUTYaIlUH, MPUMEHSTh M3yUeHHBIC MOHSATHUS, TEOPEMBI, CBOHCTBA B IMPOIECCE IMOUCKA
pelieHns MaTeMaTu4ecKu c(hOpMyIUPOBAHHON MPOOIEMBI, MOJICTHPOBATh peaibHbIe CUTYaI[MH Ha
S3bIKE TEOMETPHH, MCCIENOBAaTh IOCTPOCHHBIE MOJENU C HCIOJIb30BAaHUEM TE€OMETPUUECKUX
TIOHSITHIA B TEOpEM, armapara ajareOpsl, pemaTh IPaKTHISCKHUE 3a/1a49M, CBSI3aHHBIC C HAX0XKICHUEM
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 OBPA3OBATEJIBHOM ITPOITPAMMBI CPEJHEIO
OBILIEI'O OBPA3OBAHUA U DJIEMEHTOB COAEP KAHUS 11O MATEMATHUKE

s mpoBeneHWs €QUMHOr0 TOCYJapCTBEHHOIO 3K3aMeHa o MaremaTuke (nanee — EI'D mo
MaTeMaTHUKe) UCIOJb3YeTCs MepeueHb (KoaupukaTop) MpoBepsieMbIX TpeOOBaHUIl K pe3ylbTaTam
OCBOCHMSI OCHOBHOI 00pa3zoBaTeIbHON MPOrpaMMbl CPEAHEr0 OOLEero oOpa3oBaHUs U 3JIEMEHTOB
COJIepKAHUS.

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 Pe3yIbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMBI CPETHETO 0011er0 0Opa3oBaHus

1

Branenne meromamu 10Ka3aTeNnbCTB, AITOPUTMAMHU PEIICHHS 33/1a4; yMEHHE
dopMynupoBaTE W ONEPUPOBATH MOHATHUSAMH: ONpEICNCHHE, aKCHOMa,
Teopema, CJIEACTBHE, CBOWCTBO, NMPH3HAK, J0KA3aTEIbCTBO, PAaBHOCHUIIbHBIC
(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 PACCYKIICHUI; yMEHHE ONEPUPOBATh MOHATUSIMH: 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 ONIEPUPOBATh 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 IIEJIBIM II0KAa3aTelIeM, KOPEHb HATypaJbHOW CTENEHU, CTEIEHb C
paloHaIbHBIM II0Ka3aTeleM, CTENEeHb C JEHCTBUTEIBHBIM IIOKa3aTeleM,
Jorapu¢m 4ucia, CUHYC, KOCUHYC M TaHT'€HC ITPOU3BOJIBHOTO YMCIIA, OCTATOK
0 MOJYJI0, pPalMOHAJIBbHOE YHCJIO, MUPPALMOHAIBHOE YHCIIO, MHOXECTBA
HaTypaJIbHbIX, LEJbIX, PAlMOHAJIbHBIX, IECHCTBUTEIIBHBIX YHCEN; YMEHHE
MCIIOJIb30BaTh MPHU3HAKU JEIMMOCTH, HAaWMEHBIIMM OOIIMH JenuTens U
HanMeHblIee oOllee KpaTHOe, alropuT™M EBKiIuaa mpu peleHud 3ajad;
3HAKOMCTBO C Pa3JIUYHbIMHU MO3UIIMOHHBIMU CUCTEMAMU CUHMCIICHUS; YMEHHE
BBIMOJIHATh BBIYMCICHHE 3HAYCHWM U MpeoOpa3oBaHUs BBIPAKEHHH CO
CTeNeHs MM U JorapudMamMu, Mpeodpa3oBaHus APOOHO-PAIMOHATIBHBIX
BBIDQXCHHUM; YMEHHME OINEPUPOBATH TMOHATUSAMU: IOCIEI0BATEIBHOCTD,
apumeTrnyeckas MNpoOrpeccusi, reoMeTpudeckas MNporpeccusi, OECKOHEUHO
yOBIBaro1as reoMeTpHuyecKas IIPOrpeccus; YMEHHE 3aJ1aBaTh
MOCJIEI0BATENbHOCTH, B TOM YHCJE C TMOMOILIBIO PEKYPPEHTHBIX (OpMYII;
YMEHHME ONEPUPOBATh TMOHATUSMU: KOMIUIEKCHOE YHCIIO, COIpPSDKEHHBIE
KOMIUIEKCHBIE YHCIa, MOIYJIb M apryMeHT KOMIUIEKCHOrO uucia, (opma
3allUCHU  KOMIUIEKCHBIX Yucel (reoMeTpudeckasi, TPUTOHOMETpUUYecKas |
anreOpanveckas); yMeThb MPOM3BOAUTH apu(METHUECKHe JEHCTBUS C
KOMIUIEKCHBIMH ~ YHMCJIaMH;  HPUBOJUTH  IPHUMEPBl  HCIIOJIb30BAHHUSA
KOMIUIEKCHBIX YHCEJ; ONEpUpOBaTh MOHATHSAMHU: Marpuma 2 X 2 u 3 x 3,
ONPEAEINTEND MaTPUILIBI, FEOMETPUUECKHUI CMBICIT ONPEAECIUTENS

YMeHne onepupoBaTh MOHATUSMH: palMOHAIbHBIE, HpPpPALUOHAIBHBIC,
MOKa3aTelbHblE, CTENEHHbIe, Jorapu@MUUYECKUe, TPUTOHOMETPHUUECKHE
YpaBHEHUS U HEPABEHCTBA, UX CHUCTEMbI; YMEHHE ONEPUPOBATH MOHITHUSIMU:
TOXKJIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHuE, YpaBHEHHE, HEPaBEHCTBO,
CUCTEMa YPaBHEHUU U HEPABEHCTB, PABHOCUIIBHOCTh YPABHEHUI, HEPABEHCTB
U CHCTEM; yMEHHUE peulaTh ypaBHEHHUs, HEPABEHCTBA U CUCTEMbI C TOMOIIBIO
pa3sIUYHBIX IIPUEMOB; pELIATh YpaBHEHWUSA, HEPABEHCTBA U CHCTEMEL C
napaMeTpoM; MPHUMEHSTh YpPaBHEHUs, HEPABEHCTBA, HUX CHUCTEMBI JUIS
peICHUA MAaTEMAaTUYCCKUX 3aJlad U 3aa4 U3 Pa3JIMYHbIX O6HaCTeﬁ HAayKHu U
peanbHOU KU3HU
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VYMeHue omnepupoBaTh MOHATHAMH:  (PYHKLUS, 4YETHOCTh  (PyHKIMH,
HNEPUOMYHOCTh  (PYHKIMHM, OTrPAaHMYCHHOCTh (DYHKIMH, MOHOTOHHOCTH
GbyHKLIMU, SKCTpeMyM (yHKIMM, HauOojblllee W HaUMEHbIEe 3HAYECHUs
(GyHKIMK Ha TPOMEXKYTKE, HENmpepbiBHAS (DYHKIUSA, aCHMITOTHI Tpaduka
GbyHKuMu, nepBas M BTOpas MPOU3BOAHAs (YHKIMH, F€OMETPUYECKHH U
¢u3nveckuif  CMBICT ~ TPOHM3BOJHOW, MEpBOOOpaszHas,  ONpENeICHHBIN
UHTErpajl; yMEHHE HaxOJUTh AaCUMNTOTHl TIpaduka (YHKIMH; YMEHHE
BBIYUCIISATh MPOU3BOAHBIE CYMMBI, TIPOU3BEACHUS, YACTHOTO M KOMIIO3HMIIUU
(GyHKLINH, HAXOIUTh YpaBHEHUE KacaTeldbHOH K rpaduky (yHKLUHHU; yMEHUE
HAXOJUTh IPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIUH; YMEHHE HCIOJIb30BaTh
IPOM3BOJIHYIO JJIsl MCCIENOBaHUS (DYHKIMM, HaxoIuTh HauOOJbIIME H
HalMEHbIIME 3HAaueHUs (QYHKIUH; CTPOUTh TpaQUKd MHOTOUWIEHOB C
UCMOJb30BAaHUEM  ammapara MaTeMaTU4YecKOro — aHaliu3a; IPUMEHSTb
MPOM3BOJIHYIO JUTSI HAXOXKICHUSI HAMITYYIIIETO PEIICHUs B IPUKIIAIHBIX, B TOM
YUCI€ COLMATbHO-DKOHOMHUYECKMX W (DU3MYECKMX 3ajayax; HaxOIUTh
IUIOIIAAX ¥ O00bEMBI (PUTYp C TIOMOIIBIO WHTETpaia; 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
rpaduku U1 U3y4eHHsl IPOLIECCOB U 3aBUCHMOCTEH, IPU PELICHUH 3a/1ad U3
Jpyrux y4eOHBIX TpeIMEeTOB M 3ajady M3 peabHOW JKU3HHU; BBIpAXaTb
dbopMynaMu 3aBUCUMOCTH MEX]y BEIMYMHAMU; HCHOJIb30BaTh CBOMCTBA U
rpaduku  QYyHKIMA A7 pelieHus YpaBHEHUH, HEpaBEeHCTB M 3ajad ¢
napaMmeTrpamu; Hu300paxaTb Ha KOOPJAWHATHOW IJIOCKOCTH MHOXECTBa
pELIEeHNI ypaBHEHU, HEPABEHCTB U UX 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 00JacTW YNpPaBICHHs JUYHBIMU M CEMEHHBIMU
(¢buHaHCaAMM); COCTaBJISTh BBIPAXKEHHS, YpaBHEHUS, HEPABEHCTBA M UX
CUCTEMBl II0 YCJIOBHIO 3aJaud, HCCIENOBATh IIOJIYYCHHOE pEUICHUE U
OLICHUBAaTh  IPaBAONOJOOHOCTh  PpE3yJbTaTOB; YMEHHE MOJAEIMPOBATH
peanbHBIE CUTyallUd Ha A3BIKE MAaTEMaTHUKH;, COCTAaBJIATb BBIPAKEHMUS,
YPAaBHEHUs, HEPABEHCTBA U UX CHCTEMBI IO YCJIOBHMIO 3a/1a4M, MCCIIEIOBATh
MOCTPOCHHbIE ~ MOJEIM C  HCIOJB30BAaHMEM  ammapara  aiureOpsl,
MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHne onepupoBaTh TMOHATHAMHU: CpelHee apu(MeTHdecKoe, MenuaHa,
HauOoJplllee M HaMMEHbIIee 3HAYEHUs, pa3Max, TUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YHCIJIOBOTO HaboOpa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uHpOpMaLKIO, MPEICTABICHHYI0 B TaOJHMIax, Ha JuarpaMmax, rpadukax,
OTPaXXAIOUIYI0 CBOWCTBAa pEaJbHBIX MPOIECCOB W SBICHU; NPEICTABIATH
uH(pOpMAILMI0O C TOMOIIBI0 Ta0NWIl W  JUarpamMm;  HCCIIEIOBATh
CTaTHCTUYECKHE [aHHBIE, B TOM 4YHCJIE C NPUMEHCHHEM TpaduiecKux
METOMOB M 3JIEKTPOHHBIX CPEICTB; IpadUYecKH HCCIE0BaTh COBMECTHBIC
HaOIIOCHNS C TOMOIIBIO JMarpaMM PacCEMBaHUs M JTMHEHHON perpeccuu
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YMeHue onepupoBaTh MOHATHUSIMH: CIIYYalHBIA OTBIT U CIIy4ailHOE COOBITHE,
BEPOSTHOCTh CIYYalHOTO COOBITHS; yMEHHE BBIYUCIATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM I'pa)UUEeCKUX METOJI0B; PUMEHATh (HOPMYIIbI CIOKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, (opMyny TOJHOH BEpPOATHOCTH, (opMyy
bepuyiiau, komOuHaTOpHBIE (BAKTBI M (QOPMYJIBI; OLEHUBATH BEPOSTHOCTU
peanbHBIX COOBITUI; YMEHHE OTIEPHPOBATH NOHATHAMMU: CITydaiiHasi BEIMYMHA,
pacnpeziesieHue BEPOSITHOCTEH, MaTeMaTHUYECKOEe OXXHMJIAaHUE, TUCIEpCUs U
CTaHJAPTHOE OTKJIOHEHUE CIy4ailHON BENIWYHHBI, PYHKIUH paclpeaeeHUs U
IUIOTHOCTH PaBHOMEPHOTO, IIOKA3aTEJIBHOIO U HOPMAJIbHOTO PACIIpeleICHUM;
YMEHHUE HCIIOIb30BAaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN I peLleHUs
3ajja4; 3HAKOMCTBO C TMOHATHSMM: 3aKOH OOJBIIMX 4YHCEN, METOJbI
BbIOOPOYHBIX MCCJIENOBAaHUMN; YMEHUE NPUBOIAUTH INPUMEPHI IPOSIBICHUS
3aKOHa OOJIBLIMX YMCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSX; YMEHUE
ONEPUPOBATh IOHATHAMM: COYETAHHE, IIEPECTAHOBKA, YHCIO COYETAHUU,
YHCIIO0 NePecTaHOBOK; OnHOM HbloTOHA; yMeHHe MPUMEHATh KOMOMHATOPHBIE
GakTbl W pacCyXACHUsS JMJI1 PpEUIeHHs] 3a]ad; OLIEHWBATh BEPOSTHOCTU
peanbHBIX  COOBITHIA; COCTaBIIAITh  BEPOSTHOCTHYIO  MOJEIb U
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue  onepupoBarh  MOHATHAMM:  TOYKa, IpsMast,  IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIA, IJIOCKUM YroJj, IBYIPaHHBIN
YIOJ, TPEXTPaHHBIM YIoOJI, CKPEIIMBAIOLIUECS IPsMBIE, NAapaJLIEIbHOCTh 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 PEILIEHUH 3a/1a4 U3yuYeHHbIE (aKThI
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 onepupoBaTh MOHATUSAMU: IUIOWAAbL (GUTYpBl, 00BEM (QUIYpHI,
MHOT'OI'PaHHMK, NPaBUJIbHBI MHOT'OIPAaHHMK, CEYEHHE MHOTOIpaHHHKA, KYyO,
napajulefienunen, MnpusMma, nupamuia, Qurypa U IMOBEPXHOCTb BpALICHMUS,
IWIMHAP, KOHYC, map, cdepa, miomanb cdepbl, IUIOMAAb MOBEPXHOCTH
MUPaMUJIbI, TPU3MBI, KOHYyCa, LWIUHApPA, 00beM KyOa, MPsSMOYrOJbHOTO
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 CEYeHHE MHOTOIpaHHHKa, H300pa)kaTh
MHOTOTPAaHHHUKH, (UTYpbl U MOBEPXHOCTU BPALICHUS, MX CEUCHHs, B TOM
YHUCJIe C TOMOIIBIO 3JIEKTPOHHBIX CPEICTB; YMEHHE NPUMEHSATH CBOMCTBA
reOMETPUYECKUX (QUTyp, CAMOCTOSTEIBHO (HOPMYIUPOBATH OMNpPEACTCHUS
u3ydaeMbIX (GUryp, BBIJIBUraTh THIOTE3bl O CBOMCTBaX 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,
napayulebHBId MEPEeHOC, CHUMMETPUS Ha IUIOCKOCTH W B TIPOCTPAHCTBE,
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
pelleHnH 3a/lady; HaXOAWTh TI'E€OMETPUYECKHE BEIWYWHBI (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
bopMyIlbI ¥ METOJABI, B TOM YHCIE: IUIONIA[b IMMOBEPXHOCTH MMHPAMUJIBI,
IPU3MBI, KOHYCa, IWJINHJIPA, TUIOMaas chepbl; 00beM Kyda, MPIMOYTOJIbHOTO
napajuieNienune1a, TUpaMu/Ibl, TPU3MbI, HUIHHIPA, KOHYCa, [Iapa; YMEHHE
HAaxO0JIUTh OTHOIIICHHE 00bEMOB IMOJJOOHBIX PUTYD

12

YMeHue onepupoBaTh MOHATHSAMHU: NPSIMOYIOJbHAas CHUCTEMa KOOpPJIMHAT,
BEKTOpP, KOOpPJAMHATBI TOYKH, KOOPJAMHATBI BEKTOpPa, CYMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa HA YHMCIO, pa3lioKeHHWe BEKTopa Mo Oasucy,
CKAJLIDHOE  IIPOM3BEICHHUE, BEKTOPHOE MPOU3BEACHHUE, YIroJI  MEXAY
BEKTOPAaMHU; YMEHHE UCIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METOH s
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 pPaClIO3HABATb MPOABIICHHEC 3aKOHOB
MAaTE€MaTUKNU B HUCKYCCTBC, 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 Yucna v BBIYUCIICHUS

1.1 HatypanbHble 1 nenble uncina. [Ipu3Haku JeTMMOCTH LENbIX Yncell

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

1.3 Apudmernueckuit KOpeHb HaTYPaJIbHON CTENEHH. C ApU(PMETHIECKUMU KOPHIMHU
HATYpaJbHOW CTENEHU

14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ pallioHaIbHBIM MoKa3zaTesneM. CBOHCTBa
CTETICHU

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

1.6 Jlorapudm uncna. JlecsTUUHbIE U HATYpaJIbHBIE JTOTapH(PMbI

1.7 JleiicTBuTenbHbIe yricina. ApudMeTndeckue onepannui ¢ AeHCTBUTEIbHBIMU YHCIaMH.
[TpubnuKeHHbIe BEIYUCICHUS, TPaBUIIa OKPYTICHUS, IPUKUIKA U OLIEHKA pe3ysibTaTa
BBIYMCIICHUI

1.8 ITpeoOpa3oBaHue BbIpaXKEHUN

1.9 KommniekcHbie ynucna

2 YpaBHEHUS 1 HEPABEHCTBA

2.1 Ilesibie U 1pOOHO-paAIIIOHAIBHBIE YPAaBHEHHUS

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 OyHKIIUU U Tpaduku
3.1 OyHK1UA, criocoObl 3ananus Gynkiuu. ['paduk Gynkiuu. Bzanmuo o6patHbie
¢ynkuuu. Yetnsle u HeueTHble pyHkuuu. [lepuoanyeckue GyHKImuu
3.2 OO6mactp onpeaesieHus] © MHOYKECTBO 3HaueHud Gynkiuu. Hynu dyHknmm.
[TpomexxyTkH 3HaKONOCTOSHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (DYHKITUH.
MaxkcuMymbl 1 MUHUMYMBI QpyHKIMH. Hanbosbiiee 1 HaMMeHblee 3Ha4eHHe
(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 Tpuronomerpruyeckue GyHKIMH, UX CBOWCTBA U rpaQuKu
3.5 IToka3zarenpHas u orapudmudeckas GyHKIMH, IX CBOWCTBA U TPaQUKU
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 TPOIEHTOB
4 Hauana maTemMaTideckoro aHaimsa
4.1 ITpousBonnas dyukimu. [IpousBoiHbIe S71eMEHTAPHBIX (PYHKIIHIA
4.2 [TpumeHeHne TPON3BOTHON K UCCIENOBAaHHIO (DYHKIIHIT HA MOHOTOHHOCTD H
sKcTpeMyMbl. HaxoxeHrne HauOobIero 1 HAaMMEHbIIETo 3Ha4eHus1 GYHKIIMU 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
Ne HaumenoBanue KoJuinyecTBo 4yacoB JuekTpoHHbIE (HUGPOBHbIE)
n/n pa3esioB U TeM Bcero KonTpoabn | o0pa3oBaTebHbIE PECypPChl
MporpaMMbl ble paboThI
1 Brenenue B 23 1 BBenenue B ctepeoMeTpuio
CTEPEOMETPHUIO https://www.yaklass.ru/p/geometria/l
0-klass/osnovnye-poniatiia-
stereometrii-10438/aksiomy-
stereometrii-i-ikh-prosteishie-
sledstviia-9252/re-c0090990-dec8-
4417-8427-26130c2d5cfd
AKCHOMEI CTCPCOMETPHUHA
https://www.yaklass.ru/p/geometria/l
0-klass/osnovnye-poniatiia-
stereometrii-10438/aksiomy-
stereometrii-i-ikh-prosteishie-
sledstviia-9252
2 B3anmHuoe 6 1 B3anMHOe pacmnoiokeHHe IPSIMbIX B
pacroioxeHue IIPOCTPAHCTBE
pSIMBIX B https://www.yaklass.ru/p/geometria/l
POCTPAHCTBE 0-klass/parallelnost-v-prostranstve-
10435/opredelenie-i-svoistva-
skreshchivaiushchikhsia-priamykh-
ugol-mezhdu-priam_-11302/re-
a224bc37-6c¢ce-4611-b28c-
1d8214149f6f
3 [MapannensHOCTH 8 [apannenbHOCTh B MPOCTPAHCTBE
TPSAMBIX U https://www.yaklass.ru/p/geometria/l
IUTOCKOCTEH B 0-klass/parallelnost-v-prostranstve-
MIPOCTPAHCTBE 10435
4 [IepnieHauKyIsIpHO 25 [lepneHMKyISAPHOCTD B
CTb IPAMBIX U IPOCTPAHCTBC
IUTOCKOCTEH B https://www.yaklass.ru/p/geometria/l
POCTPAHCTBE 0-klass/perpendikuliarnost-v-
prostranstve-10441
5 Vbl u 16 1 [TonsTne nByrpaHHoro yria
paccTostHUS https://www.yaklass.ru/p/geometria/l
0-klass/perpendikuliarnost-v-
prostranstve-10441/poniatie-
dvugrannogo-ugla-priznak-
perpendikuliarnosti-ploskostei-11035
6 MHororpaHHuKu 7 1 [Tapannenenunen, npuszmMa, nUpamMuaa.
O06BeMBbI MHOTOTPaHHUKOB
https://www.yaklass.ru/p/geometria/l
0-klass/parallelepiped-prizma-
piramida-obemy-mnogogrannikov-
11037
7 BekTops! B 12 Bexrops! B ipocTpancTse. JleiicTBUs
[IPOCTPAHCTBE C BEKTOpaMH
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https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037

Ne HaumenoBanue KoJunyecTBO 4yacoB dyeKkTpoHHbIe (LM pPOBbLIE)

n/n pa3aeyioB U TeM Bcero KonTpoabn | o0pa3oBaTenbHbIE peCypChI
MPOrpamMmbl ble padoThI

https://www.yaklass.ru/p/geometria/l
1-klass/vektory-v-prostranstve-
deistviia-s-vektorami-9248

8 [ToBTOpeHwme, 5 2
0000111eHE U
cucTeMaTu3aIus
3HAHUU

OBUIEE KOJIMYECTBO 102 6
YACOB
11 KJIACC

Ne HaumenoBanue KoJunyecTBo 4yacoB JuekTpoHHbIE (UG POBbIE)

n/n pa3aesioB U TeEM Bcero KonTpoabn | o0pa3oBaTesibHBIC peCypChl
NMPOrpamMmbl ble padoThI

1 AHamnuTnuyeckas 15 1 BekTopsl B ipocTpancTBe. JlelcTBUS
TeOMETpHUS ¢ BekTopamu. ['eomerpus, 11 kiacc:

VPOKH, TecThl, 3amanus. (vaklass.ru)
[IpsiMoyTobHAs CUCTEMA KOOPIUHAT
B IIpOCTpaHcTBE. MeToa KOOpAMHAT.
leomerpus, 11 kaacc: ypokH, T€CThI,
3ajanus. (yaklass.ru)

2 IToBTOpEHME, 15 1 [Inomanb NOBEPXHOCTH TEN
00o0011IeHE U Bpamenus. 'eomerpus, 11 kiacc:
cucTeMaTu3alus YDOKH, TECTHI, 3aaHus. (yaklass.ru)
3HAHUM

3 O0BEM 17 1
MHOTOI'PaHHHUKA

4 Tena BpaieHus 24 1

5 ITmomamu 9 1 Imuaap, KOHYC, MIap — VPOK.
IIOBEPXHOCTH U Enusbli 1oCy1apCTBEHHBIN DK3aMeH
00BEMBI KPYTIIBIX 11 xnacc, Maremaruka. (yaklass.ru)
Tel

6 JIBro>xeHus 5 1 OTo0OpakeHus MPOCTPAHCTBA HA ceOsl.

Bunn! nsukenns. 'eomerpust, 11
KJIACC: YPOKH, TE€CTHI, 3aaHus.
(yaklass.ru)

7 [ToBTOpEHue, 17 2
000011IEHE U
cucTeMaTu3aIus
3HAHUU

OBUIEE KOJIMYECTBO 102 8
YACOB
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https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-83c1a73c-5c39-4d8b-82b9-ecb38c9de333?ysclid=llxyko6h6z593984771
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-83c1a73c-5c39-4d8b-82b9-ecb38c9de333?ysclid=llxyko6h6z593984771
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-83c1a73c-5c39-4d8b-82b9-ecb38c9de333?ysclid=llxyko6h6z593984771
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-12444
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-12444
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-12444
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-12444

DJIeKTPOHHbIE 00pa3oBaTe/ibHbIE pecypcChl, HCIOJIb3yeMble MPHU peaTu3anuu

NporpaMMbl

Ne B
denepaabHoM
nepeune JOP

IIpeamer, kiaace

I0P. onucanue

Y4eOHsbIii oHmaiiH-Kype 1t 10 kiacca, BKIIFOYAIOMUT
TEOPETUYECKHE MaTepHUaIbl, 3aJaHUSI U TECTHI C
ABTOMAaTUYECKOHN IIPOBEPKOM IMPABUIIBHOI'O OTBETA JJI BCEX
pasnenoB denepanbHON pabodeit mporpaMmbl. 3a1aHus
HarpaBJIeHbl HAa POPMHUPOBaHUE UH(OPMAITIOHHBIX

O0P: . N .
" KOMIETEeHIIN 1 6a30BBIX 3HAHHI B OCHOBHOM 00J1acTH
1.3.4.1.3. I'eometpus, 10
race” 00y4eHUs, a TAKKE B CMEKHBIX 00JIACTAX; CIOCOOHOCTH K
aHaJIM3y U CUHTE3Y, CIIOCOOHOCTH K PElIeHHIO 3a7ad,
po0JieM, K MPUMEHECHUIO 3HAHWI Ha TipakTuke. OcoOOEHHOCTh
3aJJaHU} 3aKIII0YaeTCs B HAJTHMYMU TeHEpalHii, MO3BOJIIOIINX
oOpamiaThCs K yIpaKHEHHUSIM HEOTHOKPATHO, a TAKXKE B
HAIMYUU TOIPOOHOTO OOBSCHEHUS PEIICHHUS
VY4eOHblil onnaiiH-Kype st 11 kiacca, BKIIOYAOIIUN
TEOPETHUECKUE MaTepHaIbl, 3aJaHUSI U TECTHI C
ABTOMATUYECKOM MPOBEPKON MPABUILHOTO OTBETA JJISl BCEX
pasnenoB denepanbHON pabodeil mporpaMmbl. 3a1aHus
S0P: HampaBlieHbl Ha (HOPMUPOBaHKUE WH(DOPMAIIMOHHBIX
" ' KOMITETEHIMI U 0a30BbIX 3HAHUI B OCHOBHOM 00J1aCTH
1.3.4.14. I'eomerpus, 11
cace" o0OyueHus1, a TAK)Ke B CMEXHBIX 00JIaCTIX; CIIOCOOHOCTH K
aHaJIM3y ¥ CUHTE3Y, CIIOCOOHOCTH K PEIIeHHUIO0 3a1ad,
npo0GyieM, K MPUMEHEHUIO 3HaHU Ha TpakTuke. OcoO0eHHOCTh
3aJIaHUM 3aKJTF0OYAETCs B HATMYUU TeHEPAIUid, TTO3BOJISIOIINX
oOpatathecs K ynpaXHEHUSIM HEOJJTHOKPATHO, a TAKXKe B
HaJUYUH MOJIPOOHOTO OOBSICHEHUS PeIIeHUs
Maremaruka 10 - 11 xmacc. YrayOaeHHbIi ypoBeHb. 10
1.34.1.5. Maremartuka it P
MoayJen
Tpenaxep
"O6mnako .
o Tpenaxep "O06naxo 3Hanuit". Marematuka 10 kinacc, OOO
1.3.4.1.6. 3HAHUM". " "
®usukon Jlab
Marematuka. 10
KJ1acc
Tpenaxep
"O6mnako .
o Tpenaxep "O0nako 3Hanuil". Maremaruka. 11 kmacc, OOO
1.3.4.1.7. 3HaAHUM". " "
®usukon Jlab
Maremaruxka. 11
KJ1acc
MaremaTtuka. D0P ¢ UHTEPaKTUBHBIMU 33JIaHUSIMH pa3padOTaH s
13.41.10 I'eomerpusi. UCIIOJIb30BAaHUs B YPOUHO! U BHEYPOUYHOU JEATEIBHOCTH B
R HNHTepakTUBHBIE | KaueCcTBE BCTIOMOTATEBHBIX MaTeprasioB. Kypc comepxut
3ananus. 10 TIOJIHBIH MepedeHb 00y4YalomuX MaTepHaioB sl OCBOCHUS
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Ne B
(penepaabHoM
nepeuyne JOP

IIpeamer, kiaacc

I0P. onucanue

KJ1acc porpaMmMbl 6a30BOr0 YpOBHS II0 MaTeMaTHKE Kypca
reomerpun 10-ro knacca. DOP npeanasHaueH AJi1 HOMOLIU B
peanu3anuu 00s13aTeIbHON YacTH 00Ie00pa3oBaTeIbHOM
MIPOrpamMMbI
DO0P ¢ UHTEPaKTUBHBIMU 33/IaHUSIMH pa3padOTaH JUIs
MaTeMATHKA UCIOJIb30BAaHUS B YPOUHOU U BHEYPOUHOU JESATEIbHOCTH B
TeoMeTpus. KaueCTBE BCMOMOTaTeNbHBIX MaTCPHAIIOB. Kypc conepxur
134111 VHTepaKTHBHbIE MIOJIHBIN MepeueHb 00yJaroLIX MaTepHuajoB JJIsi OCBOCHHUS
samanms, 11 porpaMMbl 6a30BOTO YPOBHS IO MaTeMaTHKE Kypca
Lace reometpuu 11-ro kinacca. 0P npegHazHayeH sl TOMOIIM B
peanzanuu 00s13aTeNIbHOM YacTH 00111e00pa3oBaTeNbHON
POTrpaMMBI
KommnekcHblit 00pa3zoBaTeabHbIil MaTepuall 0 MaTeMaTHKe,
Maremaruxa. 10 BKJTIOYAOIIMI CLIEHAPUH YPOKOB, CIICHAPHH U3YUEHUS TEM,
1.3.4.1.17. - 11 KJ'IaCCI:I BUJICOYPOKH, JIEKTPOHHBIE y4eOHBIE TOCOOUS U TECTHI C
aBTOMATHYECKOW TPOBEPKOH JUIsl NCTIOIB30BAHUS HA YPOKAX H
CaMOIOJTrOTOBKH y4allluXCsl
Hudposoii kypc pazpaboTaH B COOTBETCTBHHU C
denepanbHBIMUA TOCYAapCTBEHHBIMH 00pa30BaTEIbHBIMU
CTaHJapTamH, ¢eiepaabHbIMU OCHOBHBIMU
[Mudposoii kypc 00pa3oBaTeIbHBIMU MPOTPaMMaMH U YHUBEPCAIbHBIM
1.3.4.1.20. "T'eomerpusa”" 10 | TeMaTHUECKUM KJIACCU(PUKATOPOM JUIS UCTIOIb30BAHUS IPU
KJ1acc pean3anuy yacTu 0011eo0pa3oBaTeaIbHON IPOrpaMMBl,
dbopmHpyeMoii yuaCTHUKaMHU 00pa30BaTeIbHBIX OTHOILIECHHH
no npenmety "['eomerpus" (cpennee obiiee oopasoBaHue,
0a30BbIil YPOBEHB)
Hudposoii kypc pazpaboTaH B COOTBETCTBUU C
denepanbHBIMU TOCYAapCTBEHHBIMH 00pa30BaTEIbHBIMU
CTaHJapTamH, GpenepaabHBIMA OCHOBHBIMA
[Tudposoii kypc 00pa3oBaTeNbHBIMU MPOTPaMMaMH U YHUBEPCAIbHBIM
1.3.4.1.21. "T'eometrpusa" 11 | TemMaTH4eCcKUM Ki1accU(UKATOPOM JIs UCIOJIb30BAaHUS MIPU
KJ1acc peanu3aluy 4acTu 001eo0pa3oBaTeIbHON IPOTrPaAMMBI,
dopmHpyeMoii yuaCTHUKaMHU 00pa30BaTeIbHBIX OTHOILICHHH
no npenmety "['eomerpus" (cpennee obmee oopa3oBaHue,
0a30BbIi YPOBEHB)
bubnnoreka DNeKTPOHHBIN 00pa30BaTENbHbIN pecypc (MHTEPaKTUBHOE
AIIEKTPOHHBIX yuebHoe nocobue) pazpadoran ¢ yuetom ®I'OC u
obpa3oBaTenbHbl |  DenepanbHbIX OCHOBHBIX 00pa30BaTEIbHBIX IPOrPAMM 110
13.4.1.26. X pEcypcoB. MaTeMaTHKe OCHOBHOT'O U CPEAHEro 00IIero oopa3oBaHusl.
I'eomerpus. 10 - | Marepuan HHTEpaKTUBHOTO y4eOHOTO TTOCOOHS COTEPKUT
11 xnaccsl. TeMbI y4eOHBIX KypcoB 1o reomerpuu 10 - 11-x kmaccos.
MHOrorpaHHuKH. D0OP MOXHO UCIOJIB30BATH C JIIOOBIMH YIYCOHHKAMU,

Tena BpaieHus.

BXoAmKumMu B DeniepanbHblid IEPEUCHbD.
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Ne B
(penepaabHoM
nepeuyne JOP

IIpeamer, kiaacc

I0P. onucanue

CrepeomeTpusi.
Harnsgueie
YPOKH

B TeMBI BKIIIOUCHBI TSCTOBEIC KOHTPOJIbHBIC 3a/IaHUA,

WHTEPAKTUBHBIC YIIPAKHEHNS HA YCBOCHUE TEOPETHUUECKOTO

Marcpualia 1 Ha 0Tpa6OTKy MMPAKTUYCCKUX HABBIKOB
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