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1. IMOACHUTEJIbBHASA 3AIIMCKA

['eomeTpus siBnsieTcss OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpeJHEro oOuiero oopasoBaHus, Tak
Kak oOecrieyuBaeT BO3MOXHOCTb H3YyYEHHUS ITUCHUIUIMH €CTECTBEHHO-HAyYHOW HAINpaBICHHOCTH U
MpeIMETOB T'yMaHUTApHOro LuKJa. [I0CKONbKY JOrMueckoe MbIIUIeHHE, (OPpMUPYEMOE MPHU HU3YUEHHH
00yYaromyUMHUCs MOHATUIHBIX OCHOB T'€OMETPUH, MPU JI0KA3aTENbCTBE TEOPEM M IMOCTPOCHUHU LEMOYKH
JIOTHYECKHUX YTBEP)KICHUM MpU PElIeHUH T'e€OMETPUUYECKHUX 3aJad, YMEHHE BBIIBUraTh U ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS IPU PELIEHUM 3aJad €CTECTBEHHO-HAyyHOro IMKJIa, B
YaCTHOCTH (PU3MUYECKHX 3a/1a4.

Llenb ocBOeHUs MporpaMMbl yueOHOTro Kypca «I'eomeTpusi» Ha yriyOoJaéHHOM ypOBHE — pa3BUTHE
WHIWBHIYAIbHBIX CIIOCOOHOCTEH OOYydYalImMUXCAd TMPU HM3YYCHHH TEOMETPUH, KaK COCTaBIISAIOIICH
npeaMeTHoOM obsactu «MaTeMmaTuka U HHpopMaTHKa» yepe3 odecredeHrne BO3MOKHOCTH PUOOpEeTeHUs
U WCIIOJIb30BaHUs OoJiee IIyOOKHX I€OMETPUUECKUX 3HAHUU U JEHCTBUH, CIeUU(PUUHBIX T€OMETPHUH, U
HEOOXOJUMBIX JJISl YCIEIIHOro Npo(ecCHOHANIBHOrO0 00pa3oBaHMs, CBA3aHHOIO C HCIOJIb30BAHUEM
MaTeMaTHKH.

[IpropuTeTHBIME 3aladaMH Kypca T€OMETpHH Ha YriyOn€HHOM YpOBHE, PACHIUPSIONMIUMU U
YCHJIMBAIOIIUMU Kypc 6a30BOT0 ypOBHS, SIBISIOTCS:

pacidpeHe MPEeACTaBICHUS O T€OMETPUM KaK YacTH MHPOBOU KYJbTYpPHl U (OpMHpOBAHUE
OCO3HAaHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOLUIIM MHPOM;

dbopMUpOBaHHE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypaXx Kak O BaKHEHUIIUX
MaTeMaTHYECKUX MOJEJIAX, TO3BOJISIIOIINX ONUCHIBATh U U3Yy4aTh pa3HbIE SIBJICHUS OKPYXKAIOLIEro MUpa,
3HaHUEe NMOHATUIHHOIO anmnapara no paszeny «CrepeoMeTpus» y4eOHOro Kypca reOMeTpuH;

(dbopMUpOBaHNE YMEHHMSI BIIAJIETh OCHOBHBIMU MOHSATUSIMH O IPOCTPAHCTBEHHBIX (UIrypax U UX
OCHOBHBIMH CBOMCTBaMH, 3HaHUE TeopeM, (opMyn M yMEHUE UX MPUMEHSITh, YMEHHUS JO0Ka3bIBAaTh
TEOpPEMBbI U HAXOJAUTh HECTaHAaPTHBIE CIIOCOOBI pELIeHHUs 3a/1a4;

dbopMUpOBaHME YyMEHHsI pacloO3HaBaTh Ha 4YepTekax, MOJENSIX U B pealbHOM MHUPE
MHOTOTPaHHHUKH U TeJla BPALEHUs, KOHCTPYHPOBATh FEOMETPUUECKHE MOJIENH;

¢dbopMHpoBaHHE TMOHMMAHHUS BO3MOKHOCTH AaKCHOMAaTHYECKOTO MOCTPOEHHSI MaTeMaTHYeCKUX
Teopui, popMUpPOBAHUE TOHUMAHUS POJIM AKCUOMATHKHU IPU IPOBEECHUH PACCyKICHUI;

dbopMUpOBaHHE YMEHUS BJIaJeTh METOJaMU OKA3aTENbCTB M aTOPUTMOB PEIICHUS, YMEHHUS UX
MIPUMEHSITh, MPOBOJUTh JI0OKA3aTelIbHbIE PACCYXKACHUS B XOJI€ PELICHHUsS CTEPEOMETPUYECKHX 3adad U
3aJa4 ¢ MPaKTHUYECKUM COZepKaHueM, (OPMHUPOBAHUE MPEACTABICHUS 0 HEOOXOIMMOCTH J10Ka3aTEIbCTB
py 00OCHOBAaHMM MaTEMaTHUUYECKUX YTBEP)KIEHUH M POJIM aKCMOMAaTUKHU B IPOBEJACHUM JEAYyKTHBHBIX
paccyKIeHUH;

pa3BUTHE H  COBEPUICHCTBOBAHWE WHTEJUIEKTyallbHBIX M  TBOPYECKHX  CIOCOOHOCTEH
o0yJaromuxcsi, MO3HaBaTeIbHOW aKTHUBHOCTH, UCCIIEIOBATENLCKUX YMEHHH, KPUTUYHOCTH MBIIUICHHUS,
MHTEpeca K U3YyYEHHIO T€OMETPUH;

dbopMupoBanre pyHKIIMOHAIBHON I'PAaMOTHOCTH, PEIEBAHTHON T€OMETPUU: YMEHUS PACcIIO3HABATh
MPOSIBJIEHUSI T€OMETPUUECKUX MOHITUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHbIX >KU3HEHHBIX
CUTyallUsiX W TPU U3YYCHUHU JAPYTUX YYEeOHBIX TMPEAMETOB, TMPOSBICHHUS 3aBUCHUMOCTEH W
3aKOHOMEPHOCTEM, MOJEIUPOBAHUS pEAIbHbIX CUTYyallMi, HCCIEIOBAaHUS IIOCTPOEHHBIX MOJENEH,
HWHTEpIPETAIMHU OJyYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMHU COZEp)KATENBHBIMUA JIMHUSAMH y4eOHoro Kypca «['eomerpms» B 10-11 xmaccax
sBisitores: «lIpsiMble U TIOCKOCTU B IPOCTPaHCTBE», « MHOTOrpaHHUKNY, «Tena BpanieHus», «BekTopbl
1 KOOPAMHATHI B IPOCTPAHCTBEY, «/[BUKEHUS B IPOCTPAHCTBEM.

ChopmynupoBannoe Bo DPI'OC COO TtpeboBaHHE «YMETh OINEPUPOBATH MOHATHUIMUY,
pEJICBAaHTHBIMU T€OMETPUHM HA yriayOnéHHOM ypoBHE oOydenus B 10—11 kimaccax, OTHOCHTCS KO BCEM
COJIepKaTeIbHBIM JIMHHUSIM Y4EOHOTro Kypca, a (OpMUpPOBaHUE JOTHUECKUX YMEHHMM pacmpenensiercs He
TOJIbKO TI0 COJIEp’KaTelbHbBIM JIMHUSAM, HO M 1o roaaMm oOydeHus. CoxepkaHnue oOpa3oBaHMUs,
COOTBETCTBYIOIlIEE MpPEeIMETHBIM pe3ylbTaTaM ocBoeHusi @DenepanbHON pabouell  IPOrpaMMBL,
pacnpenenéHHbIM 10 ToAaM OOYYeHHs, CTPYKTYPHPOBAHO TaKHUM OOpa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHIUIIMATBHBIM BOMPOCaM O0ydvaromrecs: oopanaiuch HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh
OBJIaJICHUE TEOMETPUUYECKUMHU NOHATUAMHM M HaBBIKAMM IIOCJIEIOBATEIbBHO M IIOCTYHATEJbHO, C



COONIOZICHHEM TMPHUHIIMIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHHUS BKIIOYaTh B OOMIYIO CHUCTEMY
TEOMETPUUYECKUX TIPEJCTABICHUNH OOydJarOIMXCs, pacmupsis W yrayomss e€, oOpasys NpodHbIC
MHOECTBEHHBIE CBS3H.

[Tepexo k U3yUeHUIO T€OMETPUH HA YIITYOJIEHHOM YPOBHE MO3BOJISIET:

co3mate ycioBus s auddepeHnmanyu  o0ydeHHUs, TMOCTPOCHHS  WHAWBHUAYaIbHBIX
o0Opa3oBaTeNbHbIX MporpamMMm, OOeCHedHuTh YIIIyOJIEHHOE HW3y4YeHHE TEeOMETPUU KaK COCTaBIISIOIIECH
ydeOHoro npeamera «MareMaTukay;

MMOATOTOBUTH 00YUAIOIINUXCS K MPOJAOHKCHUIO H3YUYCHHSI MaTEeMAaTUKHU ¢ YU4E€TOM BbIOOpa Oyaymei
npodeccuu, odecreurBas MPeeMCTBEHHOCTh MKy OOIITUM U MPodecCHOHATBHBIM 00pa30BaHUEM.

Ha usyuenue yueO6HOTO Kypca «I'eomerpusi» Ha yriay0iaéHHOM ypoBHe oTBoAMTCS 204 waca: B 10
knacce — 102 ygaca (3 gaca B Hezenio), B 11 kiacce — 102 vaca (3 daca B HeIemo).

HopmatusHsbie akTbl 1 yueOHo- | denepanbblii 3aKoH oT 29.12.2012 Ne 273-03 «O6 o6pa3oBaHuu B
METOIUYECKUE TOKYMEHTHI, Ha Poccuiickoii @enepanumn» (B 1eHCTBYIOMIEH peaaKIin);

OCHOBAaHHMH KOTOPBIX Oenepanpubiii 3akoH oT 19.12.2023 Ne 618-®3 «O BHeceHuu
pa3zpaboTaHa mporpamMma m3meHenui B DenmepanbHblii  3akoH «O0 o00pa3oBaHWUU B

Poccuiickoit deneparuny;

O6nacthoii 3akoH oT 14.11.2013 Ne 26-3C «O6 oOpa3oBanuu B
PocroBckoii o6mactiy» (¢ namenernsmu ot 07.11.2024);

[Ipuka3z MunucrepctBa npocsenieHus Poccuiickoin denepauun OT
12.08.2022 No 732 «O BHeceHMHM H3MEHEHUU B QeaepaabHbIi
rOCYJapCTBEHHbIN 00pa30BaTENbHBIA CTaHIAPT CpEIHEro OOIIero
oOpa3oBaHwsI, YTBEPKICHHBIN MIPUKA30M MunucrepcTBa
oOpazoBanus u Hayku Poccmiickoit @eaepammu ot 17 mas 2012 r.
No 413y (3apeructpuponan 12.09.2022 Ne 70034);

IIpuka3z MunucrepcrBa npocseuieHuss Poccuiickonr denepanuu ot
09.10.2024 Ne 704
"O BHeceHHMM HM3MEHEHHH B HEKOTOpbIe MpHKa3bl MHHHCTEpCTBa
MPOCBEIICHUS Poccuiickoi denepanuu, Kacarolmecs
benepanbHBIX 00pa30BaTENbHBIX MPOrpaMM HAyaJIbHOTO OOIIEro
o0pa3oBaHMsI, OCHOBHOT'O 0011ero 00pa3oBaHUs U CPETHETO OOIIETO
oOpazoBanus"

(3apeructpuponan 11.02.2025 Ne 8§1220)

OcHoBHast ~ oOpaszoBaTenbHas IMporpaMma CpeAaHero oOIIero
obpazoBanust MBOY «Jlumeid Ne 13» ma 2025 — 2026 y4ueOHbIH 1O
(mpuka3z ot 29.08.2025 Ne 302);

Y4eOHblit J1aH MYHULUNAJIBHOTO OI01>KETHOTO
00111e00pa30BaTeILHOrO  yupekJaeHus ropoga PoctoBa-Ha-JloHy
«JTuneit Ne 13» nma 2025-2026 yuebubiii Ton (nmpuka3z mo MBOY
«JIumeit Ne 13» ot 29.08.2025 Ne 300);

Kanennapusiii yueonsiii rpadpux MBOY «JIuneit Ne 13» na 2025 —
2026 yueOuwlii rox (mpukaz no MBOY «Jlumeit Ne 13» ot
22.08.2025 Ne 295);

Pa6ouas nporpamma Bocniutanust MbOVY «Jluneit Ne 13»;
denepanpHas pabouas mporpaMma CpeHero oomero oopa3oBaHUs
«MaremaTuka (yriryOJIeHHBIA YPOBEHB )»

OO1ee KoIM4ecTBO 4acoB B ron, | B coorBerctBun ¢ YueOueiM mianoM MBOY «JIumeit Ne 13»
KOJIMUYECTBO YacOB B HEJIEIIO, (ITpukasz ot 29.08.2025 Ne 300) na 2025-2026 yueOHBIH roa Ha




IJIJAHUPYEMBIX Ha U3y4YECHHE u3ydeHue JaHHoOro Kypca B 2025-2026 y4eGHOM Toay OTBOIUTCS
JAHHOTO Kypca B cooTBeTcTBUM | 102 waca (3 waca B Hemeno); Ha OCHOBaHMH KaneHmgapHOTo
C y4eOHBIM TJIAHOM JIHIICS yueonoro rpadpuxa MBOY «Jluneit No 13» (ITpukas ot 22.08.2025
Ne 295) na 2025-2026 yuebusblif rog mnpenycmoTpeHo 104 daca, 2
yaca OTBEJCHBI Ha MOBTOPEHUE MPOIIEHHOTO MaTeprasa o TeMaM:
1 yac — «O6bEM MHOTOrpaHHUKa», 1 yac — «OOBEM KPYTIIbIX TEI»

2. COAEP/KAHUE OBYYEHUSA
11 KJIACC

Tena Bpamenus

[ToHATHS: MWIMHAPUYECKas: TOBEPXHOCTh, KOHUUECKasi MOBEPXHOCTh, chepuyeckasi HOBEPXHOCTH,
oOpasyromue moBepxHocTed. Tenma BpallleHHs: MWJIUHIP, KOHYC, YCEUEHHBIM KOHyC, cdepa, mmiap.
B3auMHoe pacnonoxeHue cdepbl M IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cepe. M3o0pakenue ten
BpaleHust Ha TIOCKOCTH. Pa3BépTka nmnmHapa u KoHyca. CuMMeTpus cepsl U mapa.

OO0BvéMm. OcHoOBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME NPAMOYTOJIBHOTO
napajuienenunena u cieAactsus u3 He€. OObEM NpSAMON M HAKIIOHHOM MPU3MBbI, IUIUHAPA, THPAMUIbI U
koHyca. O0bEM I1apa U MAapoBOrO CErMEHTA.

KomOuHnanmu Ten BpalieHUss 1 MHOTOTPAaHHUKOB. [Ipu3Ma, BHmcaHHas B IMJIMHIApP, OMHCAHHAs
okono muiuHapa. Ilepeceyenne cdepsl u mapa ¢ WIOCKOCThi0. Kacanue mapa u cdepbl MmiI0CKOCThIO.
[lonATHE MHOTOTpAaHHWKA, OMHCAHHOTO OKOJIO C(epbl, chepbl, BIUCAHHON B MHOTOTPAaHHHUK WU TEJIO
BpAaIlCHUS.

[Inomank NOBEPXHOCTM LMIMHApA, KOHyca, Iulomans cdepbl u e€ dyacrteid. IlogobOue B
npoctpancTBe. OTHoLIEHHE 00BEMOB, IUIOMIaNel moBepxHocTel MoaoOHbIX ¢uryp. IIpeoOpa3oBanue
nonoo6ust, roMmoTeTus. Perenne 3a1a4 Ha MIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceyeHH! MHOTOTPAaHHUKOB M TN BpALICHHs: CEUEHHUs UWIMHIApa (MapajjielibHO U
MEPIEHIUKYIISIPHO OCH), CEUYEHUsI KOHYyca (IapajuleJibHble OCHOBAHMIO M MPOXOJSILUE Yepe3 BEPLIMHY),
CEYEeHMs IIapa, METOAbl MOCTPOCHUS CEUYECHMI: METOJ CJEAOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA,
METO]1 IEPEHOCa CEKYIIEH MITOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTtopsl B mpoctpanctBe. Onepauuu Haja BeKTOpamMH. BekTOpHOE yMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOr0 yMHOXeHHUs. [IpssMoyroibpHas cuctema KoopAauHaT B npocTpanctse. KoopanHarsl
BekTopa. Pasnoxenue Bekropa mno 0Oaszucy. KoopAMHATHO-BEKTOpPHBIM METOA NpU  PELICHUU
F€OMETPUUYECKHUX 3a/1au.

JIBM2KeHMS B IPOCTPAHCTBE

JIBwxenus mpocTtpaHcTBa. OtoOpakenus. [IBuxenus u paBeHCTBO ¢uryp. OOmme cBoiicTBa
JIBW)KEHUW. Buapl JBWKEHUN: MapaJUIeIbHbIA [EPEHOC, LEHTPAJIbHAs CHUMMETPHS, 3€pKajbHas
CUMMETpPHSsI, TOBOPOT BOKPYT mpsimoit. [IpeoOpazoanus mogodus. [psamas u chepa Diinepa.

3. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPU S
(YTJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJTHET'O OBIIETI'O OBPA3OBAHUS

JINYHOCTHBIE PE3YJIbTATHI

1) rpa:xxnanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW IMO3UIMHM OOYYAIOLIETrocss KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHHCKOrO OOIIecTBAa, IPEJICTAaBICHHE O MAaTEMAaTHYECKHMX OCHOBaX (DyHKIMOHMUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBICHHUH, MPOIENyp Tpa)kIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI U JIPYroe),
yMEHHE B3aWMOJICHCTBOBATh C COLMAIBHBIMH WHCTUTYTAMH B COOTBETCTBHM C HMX QYHKIHSIMH M
Ha3HAYEHUEM;

2) naTpUOTHYECKOEe BOCTIMTAHME:



C(OPMHPOBAHHOCTh POCCUICKON Tpa)IaHCKOW HJIECHTUYHOCTH, YBAXXCHUS K NPOLUIOMY H
HACTOSIIIEMY POCCHMCKOM MAaTE€MAaTHKH, LEHHOCTHOE OTHOLIEHHWE K JIOCTHKEHUSM POCCHUHUCKHUX
MaTEMaTUKOB M POCCUMCKONH MaTEMaTHMYECKOHM IIKOJbI, MCIOJIb30BAaHUE JTUX IOCTHKEHUH B JIPYTUX
HayKaXx, TEXHOJIOTHSIX, Cepax 3KOHOMUKU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIMTAHHE:

OCO3HaHHE IYXOBHBIX IIEHHOCTEH pOCCHIiCKOro Hapojaa, chopMHpPOBAaHHOCTH HPABCTBEHHOIO
CO3HaHMsI, STUYECKOTO IMOBEICHMSI, CBSI3aHHOTO C MPAKTUYECKHM NPUMEHEHHEM JIOCTHIKEHUN HAyKH U
NeSITeNIbHOCTBIO YYEHOT0, OCO3HAHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHWE K MHUpY, BKIIOYas 3CTETUKY MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajJa4, peIIeHUH, pacCy X /IeHUH, BOCIPUUMUYMBOCTh K MATEMAaTHYECKUM aCIEKTaM Pa3IMUHBIX
BUJIOB HCKYCCTBA;

5) pusuyeckoe BocmuTAHME:

c(OpPMUPOBAHHOCTh YMEHUS NPUMEHATh MaTeMaTHYECKHE 3HAaHUS B HMHTEpecax 370pPOBOr0 U
6e3omacHoro obpasza >XH3HH, OTBETCTBEHHOE OTHOIIEHME K CBOEMY 310pOBBIO (310pOBOE IMUTAHMUE,
cOaNaHCUPOBAHHBIM PEXUM 3aHITHUH M OTIbIXa, peryispHas (usuueckas aKTUBHOCTh), (U3NYECKOE
COBEPUICHCTBOBAHUE IIPH 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JAEATENIBHOCTbIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYIy, OCO3HaHME IIEHHOCTU TPYJOJIIOOMs, HHTEpEeC K pazIMuHbBIM cdepam
npodeccroHabHOM 1eATENbHOCTH, CBSI3aHHBIM C MaTEMATHUKOMN U €€ MPUIIOKEHUSIMU, YMEHHE COBEpLIATh
OCO3HAaHHBIM BbIOOp Oyaymied npodeccun W pealn30BbIBaTh COOCTBEHHBbIE >KU3HEHHBIC IUIAHBI,
TFOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa30BaHUI0O U caMOOOpa30BaHHUIO Ha MPOTSKEHUU
BCEH >KM3HHM, FOTOBHOCTb K AKTMBHOMY YYacTHIO B PELICHUM NPAKTHUUECKHUX 3aJad MAaTeMaTUYECKOU
HaIpaBJIEHHOCTH;

7) 3K010THYECKOE BOCTINTAHME:

c(OPMHUPOBAHHOCTb IKOJIOTUYECKOHN KYJIbTYpbl, IOHUMAaHUE BIMSHHS COLUATbHO-IKOHOMUYECKUX
MPOIIECCOB HA COCTOSIHME TNPHUPOJHOW M COLMAIBHOW Cpe/bl, OCO3HAHHE TIJIO0AIbHOTO XapakTepa
9KOJIOTMUECKUX MpoOieM, OpUEHTallMsd Ha MPUMEHEHHEe MaTeMaTHUeCKUX 3HAHUM JJIs pelleHus 3a1ad B
00JIaCTH OKpY’Karolle cpesbl, TNIAHUPOBAHKUE MOCTYIKOB M OLIEHKH MX BO3MOKHBIX MOCJIEICTBHM s
OKpYKarollei Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HayKM M OOILECTBEHHOM NpaKTHUKH, MOHUMAaHHE MaTeMaTH4eCKONl Hayku Kak cgepbl 4eIoBEeYEeCKOMH
NeSITEIbHOCTH, 3TANoOB €€ pa3BUTUS M 3HAYUMOCTU JJISl Pa3BUTHSI LIMBUIN3ALMU, OBJIAJECHUE SI3BIKOM
MaTeMaTUKU M1 MaTeMaTHYeCKON KyJIbTypol Kak CpeACTBOM IMO3HAHMUS MHPA, FTOTOBHOCTb OCYILECTBIISAThH
MIPOEKTHYIO U MCCIIEA0BATEIbCKYIO A€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATBI
IMo3naBaTebHBbIE YHUBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jlornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKM MAaTEMaTUYECKHX OOBEKTOB, MOHSTHH,
OTHOIICHUN MEXAY MOHITUSIMH, POPMYIUPOBAThH ONpEAeNICHUs TOHITHI, YCTAHABINBAThH CYIIECTBEHHBIH
MPU3HAK KJIAacCU(UKAIIMK, OCHOBAHUS i1 00OOIIECHUS U CPAaBHEHUSI, KPUTEPUHU TIPOBOJUMOTO aHAIH3a;

BOCIPUHUMATh, (OPMYyIHUPOBaTh M  MPeoOpa3oBBIBATH  CYXKICHUS: YTBEPAUTENbHBIE U
OTpHUIIaTENbHbIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITH MAaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpEUHs B (dakTax, JaHHBIX,
HaOMIONEHUSAX W YTBEPXKICHUSX, TMpeNIaratb KpPUTEPUU MJisi BBISBICHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEYNIL;

JIeJaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKIJIIOUeHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;



MPOBOANTHh CAMOCTOSATEIBHO JOKA3aTeNbCTBA MATEMAaTHYECKUX YTBEPXKICHHUH (MPSMBIE U OT
MIPOTHBHOTO), BBICTPAWBATh APTyMEHTAIMIO, MPUBOIUTH TPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CYKJICHUS U BHIBOBI;

BbIOMpaTh croco0 pemeHus y4yeOHOH 3ahauu (CpaBHHUBAaTh HECKOJIBKO BapHAHTOB pELIEHUS,
BBIOMpATh HanOoJIee MOIXO AN C YYETOM CaMOCTOSTENILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3zoBble uccienoBarebckme aeidCTBUS:

UCIIONIb30BaTh BOMPOCHI KAaK HCCIEA0BATENbCKUI HWHCTPYMEHT TMO3HaHUA, (HOPMYIHpPOBATH
BOIPOCHI, (PUKCUPYIOIINE TPOTUBOPEYHE, MPOOIeMy, YCTaHABIMBATh NICKOMOE U JaHHOE, (OpPMHPOBATH
TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIUI0, MHEHHUE;

MIPOBOAMTH CaMOCTOSITEIbHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIEIOBAHUE MO yCTaHOBJICHUIO
OCOOCHHOCTEH MaTEeMaTHYeCKOro OOBEKTa, SBJICHHS, TMPOIECcCa, BBIABICHUIO 3aBUCUMOCTEH MEXKIY
00BbeKTamMu, SIBJICHUSIMHU, TTPOIIECCAMU;

CaMOCTOSTENIbHO (POpPMYTHpPOBAaTH OOOOIIEHHWSI W BBIBOJBI IO pe3yibTaTaM MpPOBEAEHHOTO
HaOIOJICHUSI, HCCIEOBAaHUSA, OIEHHWBATh JOCTOBEPHOCTh TMIOJYYEHHBIX pE3yJbTaTOB, BBIBOJOB W
0000I1IeHHIT;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MpOIECCca, a TAaKXK€ BBIIBUIATH MPEIINOJOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JAepUINUTHI HHPOpPMAIMK, NAHHBIX, HEOOXOAMMBIX [UIsi OTBETa HA BOMPOC W JUISA
pelieHus 3a1a4u;

BBIOMpaTh UH(DOPMALIMIO U3 UCTOYHUKOB PA3ITUYHBIX THUIOB, aHAM3UPOBATh, CUCTEMATU3HPOBATh
Y UHTEPIPETHPOBATH HH(POPMAIIHIO PA3IMYHBIX BHIOB U (DOPM MPE/ICTABIICHNUS,

CTPYKTYypUpOBaTh HH(OpPMAIHIO, TPEACTaBIATh €€ B pa3NIU4YHBIX (opMax, HIIIOCTPUPOBATH
rpaduyecky;

OLICHHBATh HAAEKHOCTh MH(DOPMAIIMH TTO CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.
KoMMyHuKaTHUBHBbIE yHUBEPCAIbHbIE YUeOHbIe 1elCTBUA

Oo0wmenne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXJICHHSI B COOTBETCTBUU C YCIOBUSAMH M ILEJISAMH OOIICHUS,
SICHO, TOYHO, IPAaMOTHO BbIpaXXaThb CBOIO TOYKY 3pEHHUSI B YCTHBIX U NHCbMEHHBIX TEKCTaX, J/1aBaTh
TIOSICHEHUS 10 X0y pelIeHUs 3a/1a4yi, KOMMEHTUPOBATh MOJIYYCHHBIN PE3yJIbTaT;

B X0Jie 00CYK/IeHHUs 3a/1aBaTh BOIIPOCHI O CYIIECTBY 00CYX1aeMOU TeMBbI, IPOOIEMBI, pelaeMoit
3a/1aud, BBICKA3bIBATh WJIEW, HAICJICHHBIE HAa TIOMCK PEIICHHS, COIMOCTaBIATH CBOHM CYXXIEHUS C
CY)KICHHUSIMH JIPYTUX YYaCTHUKOB JMajnora, OOHApyKMBAaTh pa3duU4he U CXOJCTBO TO3MIIUN, B
KOPPEKTHOH Gopme (HopMyITHUpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEJICTaBIATh pPE3yJAbTaThl pEIIeHUs 3aJayd, OJKCIEPUMEHTAa, HCCIEJOBAHMs, TMPOCKTa,
CaMOCTOSITEIIEHO BBIOMPATh (opMar BBICTYIUICHUS C YYETOM 3aJad IMPE3CHTAIMd M OCOOCHHOCTEH
ayJTIMTOPUH.

PerynasiTuBHbIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eiicTBUSI

Camoopranmn3anus:

COCTABJIAITH TUJIaH, AJITOPUTM PEIICHUS 3a]1a4H, BEIOMPATh CIIOCOO PEIICHUs C YIETOM UMEIOITUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C
y4€TOM HOBOM MH(pOpPMAITUH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HABBIKAMHU II03HABATEIHHOW pPEeQIIEKCHH KaK OCO3HAHHS COBEPIIAEMBIX JCUCTBUU U
MBICIIUTENBHBIX TPOIECCOB, HX PE3yJIbTaTOB, BIAAETh CINOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3ysibTaTa pelieH!sl MaTeMaTH4eCKON 3a/1auH;

MPEeBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH PEIICHUU 3a/1a4H, BHOCUTh KOPPEKTUBBI
B JICATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSITCNIBCTB, JAHHBIX, HAWJICHHBIX OIIMOOK, BBHISBICHHBIX
TPYJIHOCTEH;

OIICHWBATh COOTBETCTBHE PE3yJIbTAaTa IEIU U YCIOBUSAM, OOBSICHATH MPUYMHBI JOCTHKCHUS WIIH
HEJIOCTH)KEHUS PE3yJIbTATOB JIEATEIbHOCTH, HAXOIUTh OLINOKY, 1aBaTh OI[EHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHasi 1eSITeJIbHOCTD:



MMOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAH/IHON ¥ HHIWBUYyaTbHOW paOOThI MPU PEIICHUN
y4eOHBIX 3aJ1a4, PUHUMATH IeJIb COBMECTHOM JICATEIHLHOCTH, TUTAHUPOBATh OPTaHMU3AIMI0 COBMECTHOM
paboThl, pacmpenensiTh BHUIABI Pa0OOT, IOTOBApHBATHCH, OOCYKIaTh MPOLECC W pPE3yiabTaT paboTHl,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOJIEH;

y4acTBOBAaTh B TPYMIIOBLIX opMax paboThl (00CykaeHUS, 0OMEH MHEHUN, «MO3TOBBIE IITYPMbBD)
W WHBIC), BBIOJIHATH CBOIO YacTh PAOOTHI M KOOPJWHUPOBATH CBOM JICHCTBUS C JIPYTUMH UYICHAMH
KOMaH/Ibl, OIICHUBATh Ka4eCTBO CBOETO BKJaJa B OOIIMN MPOIYKT MO KPUTEPHSIM, cPOPMYITUPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBUSI.

HNPEAMETHBIE PE3YJIBTATbBI
K xoniry 11 kaacca oOydaromuiicss HAy4YnuTCS:
® CcBOOOJHO OINEPUPOBATH TMOHATHUSMH, CBS3aHHBIMU C LHUJIUHAPUYECKOW, KOHMYECKOH H
cheprudecKoit MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI MOTY4EHUS;
® OnepupoBaTh MOHATUSAMH, CBSI3aHHBIMH C Te€JlaMU BPAILLEHUS: [HINHAPOM, KOHYCOM, cepoil u
1apom;
® pacrno3HaBaTh Teja BpalleHus (LUMIUHAP, KOHYC, cepa M Imap) U OOBACHATH CIIOCOOBI
IOJTyY€HUS TEJl BpallleHUs;
® KJIacCU(pHUIMPOBATh B3aHMHOE PACIOJIOKEHUE CPepbl U MII0CKOCTH;
® BBIYHUCIATH BEIMYUHBI 3JIEMEHTOB MHOTOIPAaHHMKOB W TeJ BpallleHus, 0OBbEMBI M IUIOIIAIH
MOBEPXHOCTE MHOTOTPAaHHUKOB M TeJI BpAICHMs, T€OMETPUUYECKHX Tel C MPUMEHEHUEM
bopmy;
® CcBOOOAHO ONEpUPOBATH MOHATHSIMH, CBSI3aHHBIMM C KOMOMHAIMSIMU TeJl BpalleHUS U
MHOT'OI'PAaHHMKOB: MHOTOI'PAaHHHK, BIMCAHHBIA B cepy M ONMUCAHHBIM OKOJO cdepsbl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WMJIU TEJIO BPAICHMUS,;
®  BBIYMCIATH COOTHOIICHUS MEXAY IUIOLIAIIMU MIOBEPXHOCTEH U 00bEMaMU 1OT0OOHBIX TET;
® u300paxarb M3yyaemble (DUTYpBI, BHINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKHU U3 PUCYHKOB
IPOCTHIX O0BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BPAIICHUS;
® u3BJEKaTh, HMHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, npeJCcTaBIeHHYIO Ha YepTekaxX U pUCYHKaX;
CBOOOHO ONEPUPOBATH IOHATHEM BEKTOP B IIPOCTPAHCTBE;
BBITIOJIHATH ONIEPALUU HaJl BEKTOpaMH;
3aJ1aBaTh INIOCKOCTh YPABHEHUEM B JIEKapTOBOM CHCTEME KOOpMHAT;
pelaTe T€OMETPUYECKUE 3aJaud HAa BBIYMCICHHUE YIJIOB MEXKIY NPSIMBIMHU M IIJIOCKOCTSIMH,
BBIUMCJICHUE PACCTOSHUM OT TOYKM A0 IUIOCKOCTH, B IL€JIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METO/a NIPU PELICHUY;
® CcBOOOJHO OIEpPUPOBATh MOHATHSAMH, CBA3aHHBIMU C JBHKEHHMEM B NPOCTPAHCTBE, 3HATh
CBOMCTBA JIBMKCHMI,
® BBHINOJHATH M300pa)KE€HHsI MHOTOTPAaHHMKOB W TE€J BpallleHUs MpHU MapajljieIbHOM IEepeHoce,
LEHTPaJIbHOW CUMMETPHUH, 3€pPKaJIbHONM CHUMMETPUH, IPU IIOBOPOTE BOKPYI IPSMOM,
peoOpa3oBaHus MOI00HS;
® CTPOUTh CEYEHHMsS MHOTOTPAHHUKOB M TeJ BpALICHUSA: CEYEHHUS IMIMHApa (MapaiielbHO U
NEPIEHIUKYISPHO OCH), CEUYEHHUs1 KOHyca (MapajielbHble OCHOBAHUIO M MPOXOASILNE Yepes3
BEPIINHY), CEUEHUS 1I1apa;
® UCHOJB30BaTh METOJbl IIOCTPOEHUS CEUEHUI: METOJX CJIEeAO0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYLIEH IIIOCKOCTH;
®  J0Ka3bIBaTh FEOMETPUUECKUE YTBEPKACHMUS;
® [PUMEHATh TeoMeTpuueckue  (axkThl A PEUICHHs  CTepeOMEeTPUYECKHX  3ajad,
IIPEIoJIaratoiuX HECKOJIBKO I1aroB PELIeHMs], €CIM YCIOBUS IPUMEHEHHUS 3aJlaHbl B IBHOU U
HessBHOU (popme;
® pewaTh 33Jayd  Ha JOKa3aTeIbCTBO MATEMaTHYECKUX OTHOIIEHUH M  HaxOXKICHHE
reOMETPUUYECKUX BEJINYUH;



® [PUMEHATH NPOrpPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHMKAI[MOHHBIE CHUCTEMBI IIPH
pEIIEHNN CTEPEOMETPUUECKHX 3a/1aY;

® [pPUMEHATH IIOJyYEHHBbIE 3HAHMWA HA NPAKTHKE: CPAaBHUBATh, aHAJIU3UpPOBATb MU OLICHUBATH
peasibHble CUTYalluu, IPUMEHITh U3YUYECHHBIE MTOHITHS, TEOPEMbI, CBOMCTBA B MPOLIECCE MOUCKA
peleHust MaTeMaTHYeCKu c(hOpMYITUPOBAHHOM NPOOIEeMbI, MOJETUPOBATh pealbHble CUTyallun
Ha SI3bIKE T€OMETPHH, MCCIIE0BATh TOCTPOCHHBIE MOJIETH C MCIIOIb30BAaHHUEM I'€OMETPUUYECKUX
NOHATUM W TeopeM, ammapata aireOpbl, pelaTh MPaKTHYECKUE 3aJlaud, CBSI3aHHbIE C
HAXO0X/IEHHEM T€OMETPUYECKUX BEJTNUHH;

® UMeTh INpEACTaBICHUS OO0 OCHOBHBIX JTalax pa3BUTHS TI'€OMETPUM KaK COCTaBHOM YacCTH
(dbyH1aMeHTa pa3BUTHSI TEXHOJIOTHH.

IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

11 KJIACC
Kon . o
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa30oBaTe/ibHOI
NpoBepsieMoro
poBep NMPorpaMMbl cpeiHero oouero oopa3oBaHus
pe3yJbTarTa
6 I'eomerpus

OnepupoBaTh  MOHATUSAMHU:  LWJIMHAPUYECKass  IOBEPXHOCTh,  oOpa3yroliue
6.1 UWIHHIPUYECKON TMOBEPXHOCTH, HUJIMHJIpP, KOHUYECKas MOBEPXHOCTh, 00pa3yrolne
KOHMYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKasi HOBEPXHOCTh

6.2 Pacnio3znaBats Tena BpameHus (LWIMHADP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI OJyUEHUS TeJl BpallleHUs
6.4 Krnaccuduuuposats B3auMHOE pacroiokeHue chepsl U MI0CKOCTH

OnepupoBarb MOHATUSMHU: IHAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
6.5 CErMEHTa, IIApOBOM CJIOM, OCHOBAHHME IIAPOBOr0O CJIOS, BBICOTA LIAPOBOTO CJOS,
IapOBOM CEKTOP

Brruncisate 00bEMBI 1 IIomaigun HOBerHOCTeﬁ TCJI BpalllCHUA, TCOMCTPUICCKUX TCJI

6.6
C IpUMEHEHUEM GopMyJT
6.7 OmnepupoBaTh MOHATUAMHU: MHOTOTPAaHHHUK, BOUCAHHBINA B cpepy U OMHCAHHBIA OKOJIO
' cdepsl, cepa, BHUCaAaHHAS] B MHOTOI'PAaHHUK WJIM TEJIO BpallleHus
6.8 BblUMCIATE  COOTHOIIEHHS MEXIy IUIOMIAJIMH IOBEpXHOCTEH U 00BbEMamu
' MTOTO0HBIX TEJ
6.9 N300paxkaTh u3zydaemble (GUTYPHI OT PYKH M C MPUMEHEHHEM IPOCTBIX YEePTEKHBIX
' WHCTPYMEHTOB
6.10 BbINonHATE (BBIHOCHBIC) TNIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD:
' BU/JI CBEPXY, COOKY, CHU3Y; CTPOUThH CEUEHHUS TEJ BPAILCHUS
W3BnekaTb,  WHTEPHpPETUPOBaTH U  MpeoOpa3oBbIBaTH  HH(OpMAIio O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (PHUTypax, MPEJCTABICHHYI0 Ha YepTekax H
pHUCYHKax

[IpumensTh TeomeTpudeckue (aKThl IS PEHICHHS CTEPESOMETPUYCCKHX 3ajad,
6.12 MIPEIIOIAraoIIuX HECKOIBKO [IATOB PEIICHUS, €CIIM YCIOBUS IPUMEHECHHUS 3a/IaHbl B
SIBHOU (popMme

6.13 OnepupoBaTh NOHSATUEM: BEKTOP B TPOCTPAHCTBE

6.14 BbINOMHATE IEWCTBUS CIIOKEHHMS BEKTOPOB, BBIYUTAHHUS BEKTOPOB M YMHOKCHHS




BEKTOpPa Ha YUCJIO, OOBACHSITH, KAKUMH CBOMCTBAMHU OHH O0JIa1af0T

6.15

[IpumeHsTH paBUIIO NapasuIeTenuIe1a Py CI0KEHUH BEKTOPOB

6.16

OHCpI/IpOBaTB MOHATHUAMU: NCKAPTOBBI KOOPAHWHATEI B ITPOCTPAHCTBE, BCKTOP, MOAYJIb
BCKTOpPA, PaBCHCTBO BECKTOPOB, KOOPAWHATHI BEKTOpPA, Yrojl MCEXKAY BCKTOpaMu,
CKaJIApHOC IMMPOMU3BCACHUEC BEKTOPOB, KOJJIMHCAPHBIC 1 KOMILIAHAPHBIC BEKTOPLI

6.17

Haxomuth cymmy BEKTOPOB M TNPOU3BEIACHUE BEKTOpAa Ha YHUCIO, YroJl MEXIY
BEKTOpaMH, CKaJsipHO€ TPOU3BEJACHWE, paCKIaiblBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOpaM

6.18

3aJIaBaTI) IIJIOCKOCTH YPAaBHCHHUEM B )IeKapTOBOfI CUCTEMEC KOOpAUHAT

6.19

Pemrate HpOCTGﬁHIHG TCOMECTPUYCCKUC 3aJaduu Ha HNPHUMCHCHUC BCKTOPHO-
KOOpAWHATHOI'O METOJa

6.20

Pemrate 3aa4u Ha J0Ka3aTCJIbCTBO MAaTCMAaTUYCCKUX OTHOIIICHUN H HaXO0XJICHUC
TCOMETPUICCKUX BCIUYHH II0 06pa3uaM WX aJilrOpuTMaM, MNPUMCHAA H3BCCTHBLIC
MCTOJBI ITPU PCIICHUU CTAHAAPTHBIX MATCMATUYCCKUX 3a/1a1

6.21

[IpumensaTh MpOoCTeNIINE IIpOrpaMMHBIE cpeacraa 51 3JIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPH PELICHUH CTEPEOMETPUUYECKUX 3a1a4

6.22

[IpuBOaUTE HpUMEPBI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEHW B MPUPOJIE U KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHATh MOTyYEHHBIE 3HAHMS HAa NPAKTUKE: aHAIU3UPOBATH PEAIBHBIE CUTYAIIMH
U IPUMEHATH U3YYEHHBIE IIOHATHS B IIPOLECCE MOUCKA PELICHUS MaTeMaTHYECKH
c(OpMyIMPOBaHHONW MNpPOOJIEMBI, MOAEIUPOBATH pEaJbHBIC CHUTyallUd Ha S3bIKE
TE€OMETPHH, UCCIIEIOBATh IIOCTPOCHHBIE MOJEIHN C UCIIOJIB30BAaHUEM I'€OMETPUUECKUX
MOHATUM U TEOpeM, amnmapara aareOpbl, peniarb NpakTUUYECKUE 3aJaul, CBA3aHHBIE C
HAaXO0XKJICHUEM IeOMETPUUECKUX BEIIMYUH

11 KJIACC

IMPOBEPSEMBIE DJIEMEHTbBI COAEP KAHUSA

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA

6

['eomeTpus

6.1

Hunuaapuyeckas TOBEPXHOCTh, 00pa3yronive HMUJIMHAPUYIECKON MOBEPXHOCTH, OCh
IWINHAPUYECKON MOBEpXHOCTU. LlunmHap: ocHOBaHUS U OOKOBas IMOBEPXHOCTb,
oOpasyrolias u ock, IJIOLIa b OOKOBOM M MOJTHON OBEPXHOCTH

6.2

Konnueckasi moBepXHOCTb, 00pa3yronie KOHUYECKOW TOBEPXHOCTH, OCh U BEpPLIMHA
KOHMYECKOW mMoBepxHOCTH. KoHyc: ocHOBaHME M BeplIMHA, oOpasyrolias U OCbh,
IoImaab OOKOBOW W TOJIHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC: OoOpasyromue u
BbICOTA, OCHOBAaHU U OoKoBas IMOBEPXHOCTDH

6.3

Cdepa u map: meHTp, paauyc, JMaMeTp, IIOMIaas MOBEPXHOCTH cepbl. BzanmHoe
pacnojiokeHue cdepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIomaib

chepnl

6.4

N3o0paxenue Ten BpalieHus Ha TIOCKOCTH. Pa3BépTka nmiMHapa u KOHyca

6.5

KomOunanuu ten BpamieHus 1 MHOTOTPaHHUKOB. MHOTOTPaHHUK, OMMCAHHBINA OKOJIO
cdepsl, cepa, BucaHHasi B MHOTOI'PaHHUK, WM TEJIO BpallleHus

6.6

[Tonstne 06 oO0BEMe. OcHOBHBIE cBOiicTBa 00BEMOB Ten. Teopema 00 00BEME
IPSMOYTOJIBHOTO Tapajuiesienuneaa u cieacTpus u3 He€. O0bEM HMIMHAPA, KOHYCA.




O06bEM 1mapa u mIoma s chepbl

[TomoOHBIe Tena B mpocTpancTBe. COOTHONMICHUS MEXIY TUIOMIAASIMU TTOBEPXHOCTEH,

6.7 R
00BEMaMHU MTOOOHBIX TEI
6.8 Ceuenust nwivHapa (MapalieNbHO M TEPIEHIUKYISPHO OCH), CEUEHHsS KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY ), CEUSHUS LIapa
Bextop Ha muiockocTM M B mpocTpaHcTBe. CII0)KEHHE U BBIYMTAHHE BEKTOPOB.
6.9 YMHOKeHHE BEeKTOopa Ha 4Hciio. PasnokeHue BeKTOpa MO TPEM HEKOMIUIAHAPHBIM
' BekTopaM. lIpaBuno napannenenunena. Pemenne 3a1a4, CBsI3aHHBIX ¢ TPUMEHEHUEM
IIpaBUJI IEUCTBUH C BEKTOPaMHU
[IpssmMoyronbpHas cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatsel BekTOpa.
6.10 [Ipocreiimme 3amaum B KOOpAMHATax. YTon Mexay Bekropamu. CkansipHoe

IIPOU3BEJICHUE BEKTOPOB. BbIUMCICHHE YIVIOB MEXAY NPSIMBIMH U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO/I ITPU PEIICHUH F€OMETPUYECKHX 3a/1a4

ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHMUSA OCHOBHOHU OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJJTHEI'O OBILIETI'O

OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpedOBaHMSI

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM Pe3yJibTATaAM OCBOEHUSI OCHOBHOI
00pa3oBaTeJIbLHON MPOrPaMMBbI CpeHero 001ero odpasoBanusi

Brnanenne wmeromamm 10Ka3aTeNbCTB, ANTOPUTMAMHU pEHICHUS 3a/1a4; YMEHHUE
(dbopMynIHpOBaTH M ONEPUPOBATH IMOHATUSAMH: OINpEAEICHHUE, AKCUOMa, Teopema,
CIIC/ICTBHE, CBOWCTBO, NPHU3HAK, JOKA3aTEIbCTBO, PAaBHOCWIBHBIC (HOPMYIHUPOBKH;
NPUMEHATh UX; YMeHHe (OpMYJIHpOBaTh OOpaTHOE W  MPOTUBOIIOJIOKHOE
yTBEpXK/IEHHE, NPUBOJUTH IPUMEPHl M KOHTPIPHUMEPHI, HCIOIB30BAaTh METO]
MaTeMaTUYeCKOM MHIYKIMHU; TPOBOJUTD JJOKA3aTeIbHbIE PACCYKIACHHS IIPH PEILICHUH
3aja4, OLEHMWBATh JIOTHUECKYIO MPABWIBHOCTh PACCYKICHUH; yMEHHE ONEepPHPOBAThH
MOHATUSIMH: MHOKECTBO, IMOJMHOXECTBO, OINEPALMU HAaJ MHOXXECTBAMHU; YMEHHE
UCTIONIB30BATh TEOPETUKO-MHOXKECTBEHHBIN ammapar Ul OIMCAHUS  PeaJbHBIX
MIPOIIECCOB U SIBJICHUN W NpPU PEIICHUH 337134, B TOM 4YHCIE M3 APYTruX y4eOHBIX
IPEAMETOB; YMEHHE ONEpHUpOBaTh MOHATHAMU: Tpad, CBSI3HBIN rpad, AepeBo, UK,
rpa¢ Ha IJIOCKOCTH; YMEHHUE 331aBaTh U OMUCHIBATh Ipadbl pa3IMuHBIMU CIIOCO0AMH;
UCIIOJIb30BATh IPa()bl IPU PEIICHNUH 3a/]1a4

VYMeHue onepupoBaTh MOHATUSAMH: HATypalbHOE YHUCIIO, LIEJI0€ YUCIO, CTENEHb C
LENbIM TI0Ka3aTelIeM, KOPEHb HAaTYpPaJbHOM CTENEHH, CTENEHb C PpalUOHAIBHBIM
IIOKa3aTeeM, CTENEHb C JEHCTBUTEIBHBIM IIOKa3aTeseM, JorapudM 4ucia, CHHYC,
KOCUHYC M TaHI€HC IPOM3BOJIBHOIO YHUCJIA, OCTATOK 10 MOJYJIIO, PAlMOHAJIbHOE
YHCII0, UPPALMOHATILHOE YHCII0, MHOXKECTBA HATYpaJbHbIX, LIEJIbIX, PAl[MOHAIbHBIX,
JEHCTBUTENBHBIX YNCEN, YMEHUE UCIOJIb30BaTh IPU3HAKU JEIMMOCTH, HAUMEHBIINN
oOuuii nenurenb U HauMeHbllee o0liee KpaTHoe, anroputM EBkiuaa npu pemeHun
3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMU IO3ULIMOHHBIMU CUCTEMAMM CUMUCIICHMS; YMEHHE
BBIIIOJIHATH BBIUMCIIEHUE 3HAUYEHUN U MpeoOpa3oBaHUs BBIPAXKEHHUM CO CTENEHSIMH U
norapupmamy, TpeoOpa3oBaHUs JPOOHO-pAlIMOHAIBHBIX BBIPAXKEHUH; yMEHUE
ONEpUpPOBATh TMOHATUSMU: IIOCIEAOBATEIbHOCTh, apUpMeTHUecKas IpOrpeccus,
reoMeTpuueckass — mporpeccusi,  OeCKOHEYHO  yObIBarolass  reoMeTpuyeckas
IIpOrpeccusi; yMEHHe 3aJaBaTh IIOCIEJOBATEJBHOCTH, B TOM YHUCJIE C MOMOILBIO
PEKYPpPEHTHBIX (DOPMyYJI; yMEHHE ONEpUpPOBATH MOHATUSAMH: KOMIUIEKCHOE YHUCIIO,
CONpsKEHHBIE KOMIUIEKCHBIE YHUCIIA, MOJYJb M apryMEHT KOMIUJIEKCHOTO YHUCIa,




¢bopMa 3amucu KOMIUIEKCHBIX 4YHCeNl (reoMeTpuyecKasl, TPUTOHOMETpUYecKas u
anreOpanyeckast); yMeTb IPOU3BOAUTH apu(PMETHUECKHUE NEHCTBUS ¢ KOMIUIEKCHBIMU
YUCJIAMH; NIPUBOJAUTH NIPUMEPHI UCIIOJIb30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
HNOHATHSMM: MaTpuua 2x2 u 3X3, olnpeaeauTeslb MaTPULIbl, TEOMETPUUYECKHI CMBICII
ONIpEACIIUTEIS

YMenue ONEPUPOBATH MTOHATUSIMH: paluMOHAJIbHBIE, UPpALMOHAJIBHEIE,
NoKa3aTeJIbHbIC, CTENEHHbIE, JOrapu(pMHUUECKUE, TPUTOHOMETPUUYECKUE YPABHEHUS U
HEpPAaBEHCTBA, HUX CHCTEMBl; YMEHHUE OIEpUPOBATh IOHATHUAMH: TOXKAECCTBO,
TOXAECTBEHHOE NpeoOpa3oBaHKE, YpaBHEHHE, HEPABEHCTBO, CUCTEMa YpPaBHEHUH U
HEPABEHCTB, PaBHOCWIBHOCTh yYPaBHEHUH, HEPABEHCTB U CUCTEM; YMEHME DPEIIATh
YPaBHEHHUs, HEPABEHCTBA M CHCTEMbBI C IIOMOLIbIO PA3NMYHBIX NPUEMOB; pEIIATH
YPABHEHUS, HEPaBEHCTBA M CHCTEMBI C IIapaMETPOM; IIPUMEHATH YPaBHEHHS,
HEPABEHCTBA, UX CHUCTEMBbl Ul PEIICHHs MaTeMaTHMYECKMX 3alad U 3ajad u3
pa3IuyYHbIX 00JacTel HAyKU U peasIbHOM JKU3HU

YMeHue onepupoBaTh MOHATUAMHU: (YHKIHA, YETHOCTh (DYHKIMH, MEPUOTUIHOCTD
(GyHKIMH, OrpPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb (YHKIHH, 3KCTPEMYM
¢byHKIMM, HaumOoNbllee W HaWMEHbIIee 3HAYeHHA (QYHKIUM Ha MPOMEXYTKE,
HernpepbiBHass (QYHKIMSA, AacUMOTOTHI rpaduka (QyHKUMH, @epBas M BTOpasd
Npou3BOIHAS (DYHKIUH, TEOMETPHUECKUH H (U3UYECKUN CMBICT TNPOU3BOIHOM,
nepBooOpasHasi, ONpeaesIEHHbI UHTErpall; YMEHUE HAaXOJUTh aCUMIITOTHI rpaduka
(GYHKIMU; yMEHHUE BBIYHCIATH MPOU3BOJIHBIE CYMMBI, MPOM3BEIEHUS, YAaCTHOTO W
KOMIIO3ULMU (PYHKUUH, HAXOAWUTh YpaBHEHUE KacaTeJbHOW K rpaduky (QyHKIUM;
YMEHHE HAXOAWUTh MPOU3BOAHBIE JIEMEHTAPHBIX (YHKUMH; YMEHHE HCIOJIb30BATh
IIPOU3BOJIHYIO Ul UCCIIEAOBAaHU (DYHKIMI, HAXOAUTh HAUOOJBIINE U HAUMEHBIINE
3Ha4eHUs1 (YHKIUN; CTPOUTH Tpa(UKH MHOTOUWIEHOB C HCIIOJIB30BaHUEM armapara
MaTEMaTUYECKOIr0 aHaJIN3a; IIPUMEHATDH TPOU3BOJHYIO ISl HAX0XKICHUS HAaWITyqIlero
peleHusl B MPHUKJIAIHBIX, B TOM YHCJE COLUAIBHO-IKOHOMHUYECKUX U (PU3NIECKUX
3aJadax; HaXOAMUTh IUIOMAAN U 00BEMBI QUTYp C MOMOIIBIO MHTErpajia; NPUBOAUTH
IpUMEPHl MATEeMaTHYECKOTO MOJECIUPOBAaHUS C TOMOILIBIO TU(PepeHIINATbHBIX
ypaBHEHUH

YMeHue omnepupoBaTh TOHATHSAMU: Tpaduk GyHKIMH, oOpaTHas QyHKIHS,
KoMIO3uIus (pyHKIMM, TuHEHas QyHKIUS, KBaApaTHIHAs (YHKIUS, pallMOHAIbHAS
byuknus, creneHHas (QYHKUOWS, TPUTOHOMETpUYecKkue GyHKIHUH, OOpaTHBIC
TPUTOHOMETpUYECKHe (YHKIMH, TOKazaTeslbHas M Jorapugmuyeckas (QyHKIUH;
YMEHHE CTPOUTh TIpadUKH H3YYEHHbIX (GYHKIUH, BBINOIHATH MPeoOpa3oBaHUS
rpa¢puKoB (QyHKUMIH, HWCHONB30BaTh TpadUKU s M3YYCHHUS MPOIECCOB H
3aBUCHMOCTEH, MpH pEIIeHUuH 33Jad M3 JIPYruX Y4eOHbIX MpPeIMETOB U 3ajad U3
peanbHOM KHM3HH;, BBIpaKaThb (HOPMYJIaMU 3aBHCUMOCTH MEXIY BEIUYUHAMM;
HCIOJIb30BaTh CBOMCTBA U rpa@UKu (QYHKIMH Ui pelIeHus] ypaBHEHH, HEPaBEHCTB
U 3a7ad ¢ napaMeTpamu; u300pakaThb Ha KOOPJMHATHOW IJIOCKOCTH MHOXKECTBa
pElLICHUI YpaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 337aUl Pa3HbIX TUIIOB (B TOM YHCIIE€ HA MPOLIEHTHI, 10JIU
U 4acTH, Ha JBM)KEHHe, paboTy, CTOMMOCTb TOBApOB M YCIYT, HAJOTH, 3aJaud U3
o0JacTy ynpaBJlieHHUs TMUYHBIMU U CEMEMHBIMHU (PMHAHCAMM); COCTABIISITh BhIPAXKEHUS,
YPAaBHEHUs, HEPAaBEHCTBA W HUX CHUCTEMBl II0 YCIOBHUIO 3aJayd, HCCIECN0BAThH
MOJIy4YEHHOE pEIIEHWe M OILIEHWBATh NPaBIOMNOJO0OHOCTh pE3YyJIbTaTOB; yMEHHE
MOZEJIMPOBATh PEAIbHBIE CUTYALMH HA SA3BIKE MATEMATUKH; COCTABIATH BBIPAKEHHUS,
YPAaBHEHUs, HEPABEHCTBA M HX CHUCTEMBl II0 YCIOBHIO 33Jlayd, HCCIEN0BATH
MOCTPOEHHbIE MOJEIM C HCIOJb30BaHUEM armapara anreOpbl, WHTEPHIPETHPOBATH
TIOJIYYEHHBIN pe3ypTaT

YMeHue onepupoBaTb IMOHSATHSIMU: CpeAHEE apuU(pMETHUecKoe, MeJauaHa,




HauOoJiblllee ¥ HAWUMEHBIIEE 3HAYCHWs, pa3Max, JHUCIIEPCUs, CTAHIAPTHOE
OTKJIOHEHHE  YHCJIOBOrO Habopa; yMEHHE W3BJIEKaTh, HHTEPIPETUPOBATH
nH(popMaIKio, TPENCTABICHHYI0O B Ta0nWIax, Ha Jauarpammax, Trpadukax,
OTPAXAIOLLYID CBOMCTBA pEAJbHBIX NPOLECCOB M  SABJICHUH; IPEACTABIIATH
“HpOpPMAIIMIO C TOMOIIBIO TaONHI] U AWArpaMM; HCCJIEAOBAaTh CTATUCTUYECKHE
JaHHbIE, B TOM YHUCJIE C TPUMEHEHUEM TrpapUuecKuX METOJOB U JIIEKTPOHHBIX
CpenACTB; TpapueCcKu UCCIIEA0BATh COBMECTHBIC HAOIIOICHHSI C TIOMOIIBIO JHArpaMMm
paccerBaHus U JIMHENHOW PErpeccuun

YMeHue onepupoBaTh MOHATUSAMH: CIy4allHbIH ONBIT M cly4ailHoe coObITue,
BEPOSITHOCTh ~ CIIy4YalHOTO  COOBITHS; YMEHHE BBIYUCIATH BEPOATHOCTH C
UCIOJb30BaHUEM TIpaUUeCKUX METOAOB; INPUMEHATh (QOPMYINbI CIOXKEHUS U
YMHOXXEHUSI BEPOSITHOCTEH, (POpMyIly IMOJIHOW BeposTHOCTH, (opmyny beprymmm,
KOMOMHATOpHbIE (aKThl U (POPMYJIbI; OLIEHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHIA;
YMEHUE OIIepUpOBaTh IIOHATUSAMH: CiIydalHas BEJIMYMHA, PaCIpEICIICHUE
BEPOATHOCTEM, MaTeMaTU4YECKOE 0’KMJIAHUE, IUCIIEPCHUs U CTaHJAPTHOE OTKIOHEHHE
CIly4aifHOM BEJIMYMHBI, (YHKIMH pPACIpPEIeNICHUs] W IUIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTEJIbHOIO U HOPMAJBbHOIO PAaCIpE]CIICHU; YMEHHME HCIIOJIb30BaTh CBOWMCTBA
M3YYEHHBIX PAaCIpENeIeHUN Ul PELICHUs 3a/1ad; 3HAKOMCTBO C IOHATHSMU: 3aKOH
OOJIBIINX YHMCEN, METO/bl BHIOOPOUHBIX MCCIIEIOBAHNIN; YMEHUE PUBOIUTH PUMEPHI
MIPOSIBJIEHUSI 3aKOHA OOJBIIMX YHCEN B IMPUPOAHBIX M OOIECTBEHHBIX SIBICHUSIX;
YMEHHME OIEPUPOBATH INOHATHAMM: COYETAHUE, MEPECTAHOBKA, YHUCIO COYETaHUM,
YHCII0 TIePeCcTaHOBOK; OMHOM HBI0TOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (DAaKThI
U pacCyXIeHMs JUIsl PELIeHUs 3a/1a4; OLEHUBATh BEPOSITHOCTU PEaIbHBIX COOBITHIA;
COCTABJISITh BEPOSITHOCTHYIO MOJIENIb M MHTEPIIPETUPOBATH MOJYYECHHBIN PE3YJIbTAT

YMeHue onepupoBaTh NOHATHUSAMHU: TOYKa, MpsiMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIyY, BEJIMYMHA YIJIa, IJIOCKUH YroJl, ABYTPAHHBIN YroJ, TpEXTpaHHbIN yTo,
CKpEILIUBAIOIINECS TMpsSMble, NapaJICIbHOCTh U MEPHEHIUKYISPHOCTD MPSMBIX U
IUIOCKOCTEH, Yroidl MEXIy HNpSIMBIMHU, YToJl MEXAy HpSMOH U IJIOCKOCTBIO, YTOJ
MEXIYy IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHE MEXKIY
MPSIMBIMHU, PACCTOSIHUE MEX]Y IJIOCKOCTSMHU; YMEHHUE HCIOJIb30BaTh MPHU PEHICHUU
3a/la4 U3y4eHHbIe (HaKThl U TEOPEeMbI TUIAHUMETPUH; YMEHHE OILICHHWBATh pPa3MephI
O0BEKTOB OKpY)KAIOIIET0 MHpPA; CTPOUTh MAaTeMaTUYECKHUE MOJENH C IOMOIIBIO
F€OMETPUUYECKUX TOHSITUH U BEIWYWH, PEIIaTh CBS3aHHbIE C HUMH MPAKTUYECKHE
3a/1a4mn

10

YMeHue omnepupoBaTh MOHATHAMH: IUIOMIAAb  (urypel, o00bEM  Qurypsl,
MHOTOTPAaHHHUK, TPaBHJIbHBIH MHOTOTPaHHUK, CEUYE€HHE MHOTOTPaHHUKA, KyO,
napajuiesienunes, npu3Ma, nupamuza, Gurypa u nNoBepXHOCTh BpaIICHUS, UIHHIID,
KOHYC, IIap, cdepa, IIOmaab cepsl, IO MOBEPXHOCTU MUPAMUIBI, TPU3MBI,
KOHyCa, LWINHApaA, 00BEM Ky0Oa, MPSAMOYTOJIBHOIO MHapajuiesienunena, MUpaMubl,
MIPU3MBl, LMIUHApA, KOHYyca, LIapa, pa3BEPTKA IMOBEPXHOCTH, CEUEHMsI KOHyca H
LWINHApA, MapajUleJbHble OCH WIM OCHOBAaHUIO, CEUEHHE IIapa, IUIOCKOCTb,
Kacaroniascs cdepsl, WINHAPA, KOHYCa; YMEHHE CTPOUTh CEUYeHHEe MHOTOIpaHHHKA,
n300paxkaTb MHOTOTPAHHUKH, (QUTYpbI M IOBEPXHOCTH BpAIllEHUs, UX CEYEHUS], B TOM
YHhClIE C TIOMOILIBIO DBJIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHATh CBOMCTBA
reoMeTpUUYECKUX (UTYyp, CAMOCTOSTENLHO (POPMYIUPOBATH ONPEAETICHHUS N3y4aeMbIX
¢uryp, BbLABUraTh TMIIOTE3bl O CBOMCTBAaX M IMpPHU3HAKAX T€OMETPUYECKUX (Uryp,
00OCHOBBIBaTh UJIM ONPOBEPTaTh MX; YMEHHUE MPOBOJIUTH Kilaccudukaiuo Guryp mno
Pa3JIMYHBIM [TPU3HAKAM, BBIIOJIHATH HEOOXOAMMBbIE JJOMOJHUTEIbHbBIE TOCTPOSHUS

11

YMeHue omnepupoBaTh MOHATUSAMH: JIBIDKEHHE B MPOCTPAHCTBE, MapajuIeNbHBIN
MEepeHOC, CUMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE, IMOBOPOT, MPEOOpa3OBaHHE
moa00us1, MoAo0HbIe (PUTYPHI; YMEHHE Paclio3HaBaTh PaBHBIC M MOI00HBIC (PUTYPHI, B




TOM 4YHCIIE B TPUPOJAE, MCKYCCTBE, apXHUTEKTYpE; HCIIOIB30BaTh T'€OMETPUYCCKHE
OTHOIICHMS TPH PEIICHUH 337ay; HAXOIUTh TNEOMETPUYECKHE BETUYMHBI (AJUHA,
yTOJI, TUIOIIAh, O0BEM) TIPU PEIICHUH 33134 U3 JPYTHX y4eOHBIX MPEIMETOB U W3
peanbHON KM3HM; YMEHHUE BBIYUCIATH T'€OMETPUYECKHE BEIUYMHBI (JJIMHA, YTod,
mwiouaab, 00bEM, IUIOMAJb MOBEPXHOCTH), HUCHOJIb3YS H3Y4YEHHbIE (DOpPMYIBl H
METO/bl, B TOM YMCIE: IUIOUIAJb IOBEPXHOCTH NHMpaMUIbI, NPU3MBI, KOHYCa,
UWIMHApa, IUomanas cdepbl; 00bEM KyOa, NPsSMOYTOJLHOTO TMapalieenuIe/a,
NUpaMM[Ibl, TPU3MBI, LWIMHApA, KOHYCa, MIapa; YMEHHE HAaXOIMTh OTHOLICHHUE
00bEMOB MOAOOHBIX UTYP

12

YMeHue omnepupoBaTh MOHSATHUSMHU: MPSMOYTOJbHAs CUCTEMa KOOPJHMHAT, BEKTOD,
KOOPJIMHATBI TOYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB, MPOU3BEICHHE BEKTOPA
Ha YHCIIO, pa3joKEeHHWE BEKTopa Mo 0a3ucy, CKaIsIpHOE MPOU3BENIEHHE, BEKTOPHOE
MPOU3BEACHUE, YIrOJ MEXIy BEKTOPAMH; YMEHHE KCIIOJIb30BaTh BEKTOPHBIA H
KOOPJIWHATHBIA METOJ| IS PEIICHUS TEOMETPHUYSCKHX 3a7ad W 3aJ]ad JIPYrux
y4eOHBIX TPEJIMETOB

13

VYMmeHue BbIOMpaTh NOAXOMAIIMHA METOA JUId pELIeHHWs 3aJadyd; IOHUMaHHe
3HAYUMOCTH MAaTEMaTUKU B W3YYEHMM NPUPOAHBIX U OOIIECTBEHHBIX IPOLECCOB U
SBJICHUN; yMEHHME pAacIO3HaBaThb IPOSBICHUE 3aKOHOB MAaTEMATHKM B HCKYCCTBE,
yYMEHUE IIPUBOAMUTH IPUMEpPbl MATEMATUYECKUX OTKPBITUM POCCUHUCKOW U MUPOBOU
MaTeMaTU4ECKON HAYKH

IHEPEYEHD 2JIEMEHTOB COAEP)KAHUSA, ITPOBEPAEMBIX HA EI'D [10 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 Yucna v BBIYMCIEHUS
1.1 Harypasbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
12 Pammonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOHM, MPOILCHTHI,
’ OeCKOHEUYHBIE IEPUOANUECKHE JPOOU
13 Apudmerndeckuil KOpeHb HaTypaibHOH cTemneHu. JlelicTBus ¢ apupMeTHUECKUMHU
' KOPHSIMHM HaTypajibHON CTENIEHU
14 Crenensb ¢ nenbIM nokaszatesneM. CTENeHb ¢ pallMOHAIBHBIM MTOKa3zarenaeM. CBolcTBa
] CTETIeHN
15 CuHyC, KOCHMHYC M TaHIE€HC YHUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm uuncna. JlecaTuunbie 1 HATYpaabHBIC JTOTapU(MBI
JleiicTBuTenpHbIC Ynca. ApudMeTHIecKre ornepannu ¢ IeHCTBUTEIHHBIMHA YUCIAMH.
1.7 [TpuGnnxEHHBIE BHIYNCIIEHUS, IIPABUIIa OKPYTJICHUS, IPUKKJIKA U OLICHKA pe3yJbTaTa
BBIYMCIICHUI
1.8 [IpeoOpazoBanue BhIpaKEeHUN
1.9 KowmruiekcHeie uncna
2 VYpaBHEHMs U HEpaBEHCTBA
2.1 Henble u 1poOHO-paliiOHATbHBIE YPaBHEHUS
2.2 HppanuonaibHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
2.4 [TokazarenbHble U IorapupMUIECKUE YpaBHEHHS
2.5 Lensle u 1poOHO-paliOHaIbHBIE HEPABEHCTBA




2.6

HppanmonanbHble HEPABEHCTBA

2.7 [oka3zaTenbHbIE U JTOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUs1, HEpABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeeTuTeNb MaTPUIIbI
3 OyHKIMU U TpaduKu
31 Oynkuus, crnocodbl 3amanus (Gyskuuu. ['padpuk (ynknun. B3aumbHo oOpaTHbIE
' ¢ynkunu. YétHpie 1 Heu€THBIC QyHKIMU. [leproanueckue GyHKINH
OOGnactp ompeneneHuss M MHOXECTBO 3HaueHMM ¢yHkouu. Hymm ¢dyHkmm.
319 [IpomMexXyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MakcumymMbl 1 MUHUMYMBbI GyHKIuM. HaunOonbliee W HauMeHblee 3HAUYCHUE
(YHKLINU HAa IPOMEKYTKE
33 CrenenHast QyHKIHSI ¢ HATypaJIbHBIM U LIEJBIM TTOKa3zateneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa u rpadUK KOPHS 1-0i CTETICHU
34 Tpuronomerpuieckne GyHKINN, UX CBOHCTBA U TPaQUKH
3.5 [Toka3zaTenbHast u norapudmudeckas QyHKIUH, UX CBOUCTBA U IpauKU
36 Toukm paspeiBa. AcumntoTel rpadukoB  ¢yHKiuA. CBoiicTBa  (QyHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 IlocnenoBaTeaLHOCTH, CIIOCOOBI 3aJaHUS MOCIEA0BATEILHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyra CI0XKHBIX MPOLIEHTOB
4 Hayana maTemaTnueckoro anaausa
4.1 [IpousBonnas ¢pyukuuu. [Ipon3BoaHbIe 371€eMEHTAPHBIX (PYHKIIHIMA
[IpuMeHeHre TPOM3BOAHOM K HCCIEAOBAaHHIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 sKkcTpeMyMbl. HaxoxkieHne HamOoJbIIero M HAaMMEHBIIET0 3HAaYeHHs] (QYHKIUU Ha
OTpE3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHOXeCTBa U JIOTUKA
5.1 MHoOecTBO, Onepanu HaJ MHOXecTBaMuU. [{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnmucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [Ipsimble U TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena u NOBEpXHOCTH BpaLlCHUSI
7.5 KoopauHaTsl 1 BEKTOPEI




4. TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosmuecTBo yacos D1eKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM Kourponsmbie | TIpakTuueckue (uugpossbie)
n/n NMPOrpamMmmbl Bcero paGoThi paGoThi oOpa3oBaTeJibHbIE
pecypcsl
1. AHanuTn4eckasi reOMEeTpHs 15 1
5 HOBTOPCHI/IG, 00o0111eHue U cUcTeMaTH3alus 15
3HaHUHI
OOBEM MHOrOrpaHHUKA 17 1
4. Tena BpaeHus 24 1
5 [Tnomaau MOBEpXHOCTH U OOBEMBI KPYTIIBIX 9
TeN
6. JIBroKeHUS 5 1
7 HOBTOPGHI/IC, 000011IeHHE U CUCTEMATU3ALIHS 17 1
3HaHUHU
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 5 0




5. MOYPOYHOE IIVIAHUPOBAHUE
11 «A» KJIACC

KoauuyecTBo yacoB

Ne Hara DJIeKTpPOHHbIe U (ppoBbIE
Tema YpoKka Beero Konrtpoabsnsie | IIpakTuueckune 6

n/n ce paGoTI paGoTbI u3ydeHusi | odpasoBaTe/bHbIe PecypcChl

1 IToBTOpEHME TCMB'I' "KoopauHathl BEKTOpa Ha INIOCKOCTH 1 02.09.2025
U B IIPOCTPAHCTBE

2. [ToBTOpenue Tembl "CkansipHoe TPoOU3BeACHUE BEKTOPOB" 1 02.09.2025

3 [ToBTOpEeHMe Tel\'/fI)I "Bbrurcnenue yria Mex,1y BEeKTopaMu ] 04.09.2025
B IIPOCTPAHCTBE

4 IToBTOpeHue TeMHH "VpaBHeHHE IPSIMON, IPOXOASILEH 1 09.09.2025
4yepes3 IBe TOYKU

5 YpaBHEHHE MJIOCKOCTH, HOPMaJlb, YPaBHEHHUE IJIOCKOCTU 1 09.09.2025
B OTpe3Kax

6. YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPaBHEHHUE INIOCKOCTU 1 11.09.2025
B OTpe3Kax
BekropHoe nmpousseneHue 1 16.09.2025
JIuHeliHbIe HEPABEHCTBA, JIMHEHHOE MPOTPaMMHPOBAHNE 1 16.09.2025

9. JIunHeiiHble HEPAaBEHCTBA, JINHEHHOE IPOrPAMMHUPOBaHKE 1 18.09.2025

10. AHaJIUTUYECKHE METO/IbI pacu€Ta yIiia Mexay IpsMbIMU 1 3.09.2025
B MHOTOTPaHHHUKAaX

11, AHanUTHYECKUE METOBI PACUETA YIIIA MEXKITY 1 3.09.2025
IUIOCKOCTSIMU B MHOT'OI'PaHHUKAX

12, ®dopmysa pacCTOSHUS OT TOUKH JI0 TNIOCKOCTH B 1 75.09.2005
KOOpAMHATaX

13. | HaxoxneHue pacCTOSHUH OT TOYKH J0 TUIOCKOCTH B Ky0Oe 1 30.09.2025

14, Haxoxcj:[eHI/ie paccTosHUM OT TOYKHU A0 INIOCKOCTH B 1 30.09.2025
IIPaBWJIbHON NUpamMuze

15. | KourpoabHas pa6ora "BekTopbl B mpocTpancTse' 1 1 02.10.2025




CeueHus MHOTI'OI'PaHHUKOB: CTAHAAPTHBLIC

16. 07.10.2025
MHOTOTPaHHUKH

17. | CeyeHnss MHOTOTPaHHHUKOB: METOJ CJIEIOB 07.10.2025
CeueHnst MHOTOTPAHHUKOB: CTaHIAPTHEIE INIOCKOCTH,

18. P Aap 09.10.2025
MepeceYeHMs MPSMBIX U TIOCKOCTEH
[TapamiensHble OPSAMBIE U ITIOCKOCTH: HapasliciabHbIE

19. P P P 14.10.2025
ceueHus
ITapamiensHble IPSMBIE U IDIOCKOCTH: PACYET

20. P YHPIC TP P 14.10.2025
OTHOIIEHUH
ITapamnensHble IPSIMBIE U IDIOCKOCTH: YTIIBI MEXK

21, P P y w 16.10.2025
CKPEIIUBAIOIIUMUCS MTPSIMBIMH
[TeprieHIUKYIISIpHBIC TIPSAMBIC U TUIOCKOCTH: CTAHIAPTHBIC

22. | mapel NEPICHINUKYJISIPHBIX MJIOCKOCTEH M MPSMBIX, 21.10.2025
CUMMETPHH MHOTOTPAaHHUKOB
[lepneHIUKYIIPHEIE IPAMBIE U INIOCKOCTH: TEOPEMA O

23, PHCHAMIKYJAPHBIC TP P 21.10.2025
TPEeX MepIeHINKYISIpax
[leprneHIUKYISIPHEIE IPAMBIE U INIOCKOCTH: BEIUUCIIEHUS

24, PTCHAHIYIVIPHBIC TIp 23.10.2025
JUIMH B MHOTOTI'PaHHUKAX
IToBTOpEHHe: IWIOMAANH MHOTOYTOJIBHUKOB, (hOPMYIIBI IS

25, per tHan Y popmys! 06.11.2025
TJI0MIA e, COOOpaKEHUS MTO00US
IToBTOpEHue: WIOMAINH MHOTOYTOJIBHUKOB, (hOPMYIIBI IS

26. per tHan Y popmystI A 11.11.2025
TJI0IIAJeH, COOOpaKEHUS TTO00US
IToBTOpEHue: WIOIMAIH MHOTOYTOJIBHUKOB, (hOPMYIIBI IS

27. per tHan Y (opyzb 2 11.11.2025
TJIOIIAJIEH, COOOPaKEHUS TTO00US
IToBTOpEHHe: IOIMAAH MHOTOYTOJIBHUKOB, (DOPMYIIBI IS

28. per ta Y (popmyiI A 13.11.2025
TJIOMIAJIEH, COOOpaKEHUS TOJ00US
[Tmomaau ceyeHnii MHOTOrpaHHUKOB: TIOIIAAN

29. | moBepXHOCTEH, pa3pe3aHns Ha YAaCTH, COOOPAKEHHS 18.11.2025
monoous

30. | [Inomanu ceueHnit MHOTOTpaHHUKOB: TIJIOIA TN 18.11.2025




MTOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpaKCHHUS
nmonoous

31. | O6bém Tena. OO6beM MPSAMOYTOIBFHOTO apaieNeunea 20.11.2025

3. 3anaun 00 yABOEHHHM Ky0a, 0 KBaJpaType Ky0a; o 25.11.2025
TPUCEKLUH yIiia

33, CrepeoMeTrpuyeckue 3aauu, CBsI3aHHbIE ¢ 00bEMOM 25.11.2005
IPSAMOYTOJIBHOTO Napajuiesenunesia

34, [TpuknanHble 3ajauu, CBSA3aHHbIE C BBIYMCICHUEM 00bEMa 27 11.2005
NPSAMOYTOJIBHOTO Napajuiesenunesia

35. | OOBEM nIpsAMON TTPU3MBI 02.12.2025

36, CTCPCOMCT})I/I‘IGSKI/IG 3aJ]auu, CBSI3aHHbIE C BBIYMCICHHEM 02.12.2005
00BEMOB MPSAMOI IPU3MBI

37 [TpuknaaHeie 3a7auu, CBA3aHHBIE C 00BEMOM MIPIMOI 04.12.2025
TIPU3MBI

13, Brruucnenue 06?eMOB TeJI C HvOMOIuLIo OIpeAeaEHHOTO 09.12.2025
uHTerpana. OObEM HaKJIOHHOW TPU3MBI

39, Brruucnenue O6’f>€MOB TeJI C TIOMOIIBIO ONpeAEIEHHOTO 09.12.2025
uHTerpaia. O0bEM nupamMust

40. ®opmyina 06béMa nmupamuipl. OTHOILIEHHE 00BEMOB 11.12.2025
OUpaMUJL ¢ OOIIUM YIIIOM

41 ®opmyna 06béMa nmupamuiel. OTHOIIEHHE 00BEMOB 16.12.2025
OUpaMUJL ¢ OOIIUM YIIIOM

4 CTepeOMe”prquKHe 3aJjauu, CBA3aHHbIE C 00bEMaMU 16.12.2025
HaKJIOHHOH NMPU3MBbI

43, CrepeomeTpHuuecKue 3aa4u, CBsI3aHHBIE C 00BEMaMHU 18.12.2025
UPaMUIbI

44, HpI/IK{IaHHHe 3aa4u 1;[0 teme "OO0bEMBI Ten", CBSI3aHHbIE 3.12.2025
¢ 00bEMOM HAKJIOHHOMN IPU3MBI

45. | KonTpoabHas pa6ora "O0béM MHOrOrpaHHuka" 23.12.2025




[Tpuxnanueie 3anaun no teme "OObEMBI TeN", CBA3aHHbBIE

46. N 25.12.2025
¢ 00bEMOM IUPAMUIBI

47, [Tpumenenne o0bEMOB. BolunciieHue paccTosiHUS 10 30.12.2025
IUIOCKOCTH

43, L[I/IJII/IHI[pI/I‘-IeCKaiI MOBEPXHOCTb, 00pa3yroIue 30.12.2025
LHMJIMHIPUYECKON TOBEPXHOCTH

49, HMumuuap. Ipsamon kpyrosoy nunuaap. Inomans 13.01.2026
MOBEPXHOCTH LIMJINHPA

50. Konnueckasi moBEpXHOCTb, 00pa3yIoe KOHMYECKON 13.01.2026
nosepxHoctu. Konyc

51 Ceuenne KOHyca MJIOCKOCTBIO, NAapAJUIEIbHON MIIIOCKOCTH 15.01.2026
OCHOBaHUs

50 VYceuéHnblil konyc. M300paxeHne KOHYCOB U YCEUEHHBIX 20.01.2026
KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTHU U MOJIHOW NOBEPXHOCTH 20.01.2026
KOHyca

54. [Tnomaas 60KOBOM MOBEPXHOCTHU U MOJHOW NOBEPXHOCTH 22.01.2026
KOHyca

55, CrepeomeTrpruuecKkue 3ajaun Ha ,Z[OKflSaTeJ'IBCTBO u 27.01.2026
BBIYHCJICHHE, TIOCTPOCHUEM CEYECHUI IWJIMHIPA, KOHYyCa

56. CrepeoMeTpuyecKkue 3ajauu Ha )IOK"f’l3aTeJ'H>CTBO u 27.01.2026
BBIUHCJICHHE, TIOCTPOCHUEM CEYECHUI IWIIMHIPA, KOHYyCa

57. | Ilpuknaanble 3a7a4u, CBSI3aHHbIE C HUIMHIPOM 29.01.2026

58. [Ipuknagneie 3a1auu, CBSI3aHHBIE C UIUHIAPOM 03.02.2026

59. | Codepa u map 03.02.2026

60. [Tepeceuenue chepsl 1 mapa ¢ miockoctrio. Kacanue 05.00.2026
mapa u cepsl mIockocTho. Bun u nzo0paxxkenue mapa

61 [Tepeceuenue chepsl u mapa ¢ miockocteio. Kacanue 10.02.2026

mapa 1 chepsl II0CKOCThI0. Bua u n3o0paxenue mapa




62. | YpaBuenue ctepsl. [Inomans cepst u e€ gacreit 10.02.2026

63. | CummeTpus cepsl U 1mapa 12.02.2026
CrepeoMeTpHUecKHe 3a]aul Ha JOKa3aTeIbCTBO U

64. | BBIUUCIICHUE, CBSA3aHHBIC CO CHEPOH U IMapoM, 17.02.2026
MOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO
CrepeoMeTpHUeCKHE 3a]]aul Ha JOKa3aTeIbCTBO U

65. | BbIUMCIIEHHE, CBA3aHHBIE CO Cepoii U mapom, 17.02.2026
MMOCTPOEHUEM UX CEUEHUH TIJIOCKOCTHIO

66. | [IpukiamHble 3a7a4M, CBSI3aHHbBIE CO cPepoii U IIapoM 19.02.2026
[ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH, BRIYMCIICHUS B

67. P by 24.02.2026
OKPY>KHOCTH, CTaH/IaPTHBIC TTOI00US
Pasznuynable KOMOWHAIIMY TEJT BPAIICHUS U

68. B patt 24.02.2026
MHOTOT'PaHHHKOB

69. | 3amauu no Teme "Tena U MOBEPXHOCTH BpareHus " 26.02.2026

70. 3agauym o Teme ""Tena u MOBEpXHOCTH BpalleHus" 03.03.2026
KonTposbHas padora "Tesia u noBepxHoCTH

71. POTIBRATP P 03.03.2026
BpallleHusI
O06Bém nmmmnapa. Teopema 00 00bEME IPSIMOTO

72. HIHIARa. Seop P 05.03.2026
UTHH]IPA
Brruncienue 00EMOB Tell C MOMOIIBIO ONPEAETIEHHOTO

73. : HbIo OTiped 10.03.2026
uHTerpana. O6bEM KoHyca

74. | IInomaau 60KOBOM 1 MOJTHOI MOBEPXHOCTH KOHYCa 10.03.2026
CrepeoMeTpHyeCcKHe 3a1a4H, CBSI3aHHbIE C BEIYMCICHHEM

75. DEOMETD P 12.03.2026
00BEMOB IHITUH]IPA, KOHYCa
[Tpuknagaeie 3agaun 1o Teme "OOBEMBI U TUIOIIAIH

76, | - PHICTAMRIC S e 17.03.2026
MOBEPXHOCTEH Tel
O0bEM mapa u mapoBoro cekropa. Teopema 00 00bEMe

77. | mapa. [lnomanp cdeppl. CTepeomMeTpuuecKe 3a1a4H, 17.03.2026

CBSI3aHHBIC C BEIYUCICHUEM 00BEMOB mrapa, mapoBoro




CEIrMCHTA U IApOBOI'0 CCKTOpa

78.

[Tpuknanueie 3ana4yn mo Teme "OO0bEMBI Ten", CBSI3aHHbBIE
¢ 00BEMOM T1apa ¥ mromaasio chepbl. COOTHOMEHUS
MEXy TUTONIAIIMH MIOBEPXHOCTEH B 00bEMaMu
MOOOOHBIX TEN

19.03.2026

79.

[Tono6ubIe Tena B mpocTpaHcTBe. M3mMeHeHne 06bEéMa
npu nonooun. CTepeoMeTpuiecKue 3aJaqm, CBsI3aHHBIE C
BbIUUCIIEHEM 00BEMOB Tel U IUIOIIAJei MOBEpXHOCTEH

24.03.2026

80.

JBwxenus mpoctpancTBa. OToOpakeHus. J[BrkeHus U
paBeHCTBO (puryp. OOmue cBolcTBa ABMKEHUN

24.03.2026

81.

Buapl nBukeHuil: napaiesbHbIN NEPEHOC, [IEHTPpaIbHas
CUMMETpHUS, 3epKaJIbHAsi CAMMETPHS], IOBOPOT BOKPYT
IPsIMOI

26.03.2026

82.

Bubl [BMKEHWI: TapaJlJIeNIbHbIN IEPEHOC, LICHTPaIbHAS
CUMMETpHUs, 36pKaJIbHAsi CAMMETPHS, IIOBOPOT BOKPYT
IPsIMOM

07.04.2026

83.

[IpeobpaszoBanus nonodbus. [Ipsmas u chepa Ditnepa

07.04.2026

&4.

FCOMeTpI/I‘IGCKI/IC 3ala41 Ha MPUMCHCHUEC IBUKCHUA

09.04.2026

85.

KonTpouabnasi padora "Ilnomany noBepxHoCTH H
00bEMBI KPYTIJIBIX TeJ"

14.04.2026

86.

Ob6o6matomiee nopropenue 11 moHATHI U METOZIOB Kypca
reomerpun 10—-11 knaccos, cucremarnu3anys 3HaHUM:
"[lapayienbHOCTh MPSAMBIX U INIOCKOCTEN B
npocTpaHcTBe"

14.04.2026

87.

Oo6o0maroiee moropenue 11 moHATHIT U METOZOB Kypca
reomerpun 10—11 kiaccoB, cucteMaTu3anus 3HaHUM:
"BekTopsl B mpocTpaHcTBe"

16.04.2026

88.

Oo6o0maromee moBTopenue 11 moHATHII 1 METOZIOB Kypca
reomerpuu 10—11 kiaccoB, cucteMaru3anus 3HaHUM:
"BexTopsl B mpocTpaHcTae”

21.04.2026




89.

Oo6o6maromee moBTopeHue 11 moHATHIT U METOZIOB Kypca
reomerpuu 10—11 kiaccoB, cucteMaTu3anus 3HaHUM:
"O6beM MHOTOrpaHHUKa"

21.04.2026

90.

O6o6maromee moTopenue 11 moHATHII 1 METOZOB Kypca
reometpuun 10—11 kiaccoB, cucTeMaTu3anus 3HaHUM:
"O6beM MHOTOTpaHHUKA"

23.04.2026

91.

Oo6o6maromee moBTopenue 11 MoHATHIA 1 METOAOB Kypca
reomerpun 10-11 knaccos, cucremarn3anys 3HaHUM:
"O6beM MHOTOTpaHHUKA"

28.04.2026

92.

O6o0maromiee nopTopeHue 11 moHATUI U METOA0OB Kypca
reomerpun 10—-11 knaccoB, cucremMaTru3anys 3SHaHUM:
"ITmomany MOBEPXHOCTU U OOBEMBI KPYTIIBIX TENT"

28.04.2026

93.

O6o0maromiee noBTopenue 11 moHATUH 1 METOAOB Kypca
reomerpun 10—-11 xnaccoB, cucremaru3zanus 3SHaHUM:
"[Tmomrany MOBEPXHOCTH U OOBEMBI KPYTIIBIX TET"

30.04.2026

94.

Oo6o06matomiee moBropenue 11 moHATHI 1 METOIOB Kypca
reomerpun 10—-11 Kiraccos, cucreMaru3anus 3HAHUIM:
"[Tmomrany MOBEPXHOCTH U 0OBEMBI KPYTIIbIX TEI"

05.05.2026

95.

[ToBTOpenue, 0600IIEHNE U CUCTEMATU3A1IMs] 3HAHUN

05.05.2026

96.

HToroBas kKoHTpPOJIBbHAsSE padoTa

07.05.2026

97.

[ToBTOpeHME, 0600IIEHNE U CUCTEMATH3AIIMsI 3HAHUN

12.05.2026

98.

Hcropus pa3BUTHS CTEpEOMETPUH KAaK HAYKH U €€ pOJIb B
Pa3BUTHHU COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

12.05.2026

99.

Hcropus pa3sBUTHA CTEPEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

14.05.2026

100.

Uctopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B
Pa3BUTHHU COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

19.05.2026




101.

Uctopus pa3BUTHS CTEpEOMETPUH KaK HAYKHU U €€ pOJib B
Pa3BUTHHM COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

19.05.2026

102.

Uctopus pa3BuTHs CTepeOMETpUH KaK HAyKH U €€ poJib B
Pa3BUTHHM COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

21.05.2026

103.

Uctopus pa3BuTHs cTepeoMeTpUn Kak HayKH U €€ pojib B
Pa3BUTHHU COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

26.05.2026

104.

Hcropus pa3BuTHS CTEpEOMETPUM KaK HAYKU U €€ pOJIb B
Pa3BUTHHU COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

26.05.2026

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

104




6. YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YHEHUKA
I'eomerpus, 10-11 : yueGHUK 111 00OHIe00pa30BaTENbHBIX YUpEXKIEHUN : 0a30BbI M MPOQUIBHBIH
ypoBuu / [JI.C. Aranacsn, B.®. Byty3os, C.b. Kagomiies u ap.] — M. : IIpocsemienne, 2023

METOJUYECKHUE MATEPHUAJIBI AJIS1 YYUTEJIA

1. Teomerpus, 10-11 : yueObHuk Ui 0011e00pa30BaTENbHBIX YUPEXKIEHUH : 0a30BbIil U MPOQUIBHBIH
ypoBuu / [JI.C. AranacsiH, B.®. Byty3os, C.b. Kagomies u ap.] — M. : IIpocsemienune, 2023

2. Maremaruka: anrebpa W Hayalla MaTeMaTHYeCKOro aHanu3a, reomerpus. ['eomerpus : 10—11-e
KJacchl : 0a30BbI M yIayONEHHBI ypOBHM : MeTOIMYECKHe pekomeHmanuu K yueOHuky JI. C.
ArtanacsHa, B. @. Byry3osa, C. b. Kagommesa u ap. — Mocksa : [Ipocsemenue, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH HUHTEPHET

Ne | HaumenoBanwue KpaTkoe onucanue 3J1eKTpOHHOTO [TpaBooOnanarens
/T | DJIEKTPOHHOTO 00pa3oBaTeNbHOTO pecypca (BKI0Yast CTPYKTYPY, | DJIEKTPOHHOTO
00pa30BaTeNbHOrO | MPEIMETHOE COJEpKaHUE U METaJlaHHbIE, 00pa30BaTeNbHOTO
pecypca, MO3BOJIAIOIINE OJTHO3HAYHO UICHTU(UIINPOBATH pecypca
COCTaBUTEIh AIEKTPOHHBINA 00pa30BaTENBHBIN PECYPC) (HanMeHOBaHUE
(coctaBuTeNN) FOPUIUYECKOTO JTUIA
3JIEKTPOHHOTO 60 pamunms, ums,
00pa30BaTeNbHOTO 0TYecTBO (TIpU
pecypca HaJUYUN)
¢bu3nvecKoro auIa,
KOTOpOMY B
YCTaHOBJICHHOM
3aKOHOATEIHCTBOM
Poccuiickoit
®denepanuu NOpsIKe
MIPUHA]ICKUT
UCKITIOYUTEILHOE
MpaBo Ha
3JIEKTPOHHBIN
o0pa3oBaTeNbHBIH
pecype)
1. | O0P: VYuebnsIit onnaitH-kype 11 11 kmacca, 000 "AKmnacc"
"T'eometpus. 11 BKJIIOYAIONTUN TEOPETUUECKUE MAaTepUAIIbI, 3aIaHUS
kiacc" U TECTHI C aBTOMATHUYECKON IPOBEPKO
MPaBUJILHOTO OTBETA JJISl BCEX Pa3esioB
denepanbHON pabouelt mporpaMmbl. 3aaHUsS
HamnpaBlieHbl HAa (OPMUPOBAHKE WH(OPMALIMOHHBIX
KOMTICTCHIIMIA U 0a30BBIX 3HAHWI B OCHOBHOM
o0ractu 00y4eHHUs, a TAK)KEe B CMEXKHBIX 00JIaCTAX;
CIIOCOOHOCTH K aHaJIM3y U CUHTE3Y, CIIOCOOHOCTH K
peIIeHuIo 3a/1a4, TPo0ieM, K TPUMEHEHHUIO 3HAHUH
Ha npakTuke. OcCOOEHHOCTD 3a/laHNi 3aKIII0YAETCS
B HAJIMYUU T€HEPALIHii, TO3BOJISIONINX 00paaTbes
K YIPaXHEHUSIM HEOJHOKPATHO, a TAKXKE B
HAJIMYUH OAPOOHOT0 00BSICHEHHS! PEIICHHUS




O0P: "EnunbIi
roCyIapCTBEHHbBIN
sk3ameH 11 kiacc.
MaremaTuka"

MaTepI/IaJIBI IJI IOATOTOBKU K €AUHOMY
roCcyIapCTBEHHOMY dK3aMmeHny aiis 11 kiacca.
[ToaroroBka k 3K3aMeHy MOCTPOEHA B BUJIE
TPEHAKEPOB, MOCBSIIEHHBIX KaXXI0MY 3a/1aHUIO
9K3aMEHAIIMOHHOW PabOThI, M BKIFOYAET
TEOPETUUECKHE MaTepHallbl, 3alaHUS
MMpeaAIOATOTOBKHU, SK3aMCHAIIUOHHBIC 3a/IlaHN,
NpUOIMKEHHBIE [0 COACPKAHUIO, TEXHUUECKUM
Tpe60BaHHHM K 3aI1MCu OTBE€TAa U TECTOB C
ABTOMAaTUYECKOUM MPOBEPKOM OTBETOB.
Oco0eHHOCTD 3a/IJaHuH 3aKITI0YACeTCS B HATMYUU
reHepanui, Mo3BoJSIONINX 00palaThes K
YHOpaxHCHHUAM HCOOAHOKPATHO, a4 TAKKC B HAJIMYNU
OAPOOHOT0 OOBSICHCHHUS PEIICHHS

000 "AKnacc"

Marematuka

Marematuka. 10 - 11 xnacce. YrinyOneHHbIH
ypoBeHb. 10 moxysei

OI'BHY "UncturyT
CTpaTeruy pa3BUTHSA
o0Opa3zoBanus"

I conam EI'D.
Maremartuka

O0P "4 cnam EI'D. Cpennee obiiee o6pa3oBaHue.
Y4eOHBII MOYIJIb IO PELICHUIO TPYAHBIX 331aHUIH
1o yueOHoMy mipeamMeTy "MaTtemaTuka
(yrinyOnennsiit yposens)". 10 - 11 knaccer". AO
NzparensctBo "lIpocBeniecHue"

AQO N3narenscTBO
"[Ipocsenienue"

JomamHue
3a/TaHMS.
I'eomeTpus

D0P "Jlomamnaue 3ananus. CpegHee olriee
obpazoanue. ['eomerpus", 10 - 11 xkmacc. AO
Mz nmareasctBo "llpocBenienue"

AQO U3parenscTBO
"IIpocBenienue"

Tpenaxep
"Ob6nako 3HaHUH".
Marematuka. 11
KJ1ace

Tpenaxep "O06nako 3Hanwuit". Maremaruka. 11
knacc, OO0 "duzukon Jlad"

000 "®u3ukoH JIad"

MaremMaruka. DO0P ¢ UHTEpaKTUBHBIMU 33/1aHUSIMU pa3paboTaH 000 "Ckaenr"
I'eomerpus. JUISl CTIOJIb30BaHUS B yPOYHOU U BHEYPOUHOU
WHTepakTUBHBIE | ACSTEIBHOCTH B KAUECTBE BCIIOMOIATEIbHBIX
3amanus. 11 knace | matepuanoB. Kypc copep:kuT moJiHbli nepedyeHb
00yyaromux MaTepuanoB sl OCBOCHUS
pOTrpaMMbI 0230BOTO YPOBHS TI0 MaTeMaTHKE
Kypca reomerpud 11-ro knacca. S0P
IpeIHa3Ha4YeH JUIsl IOMOILHU B peaan3aluu
00s13aTenpHOM YyacT 0011e00pa3zoBaTebHOM
IPOrpaMMbl
[udposoii kypc Hudposoii kypc pa3paboTaH B COOTBETCTBHH C OI'AOY II1O0
"T'eomerpus” 11 ®denepanbHBIMU TOCYAAPCTBEHHBIMU "Akanemus
KJ1acc 0o0pa3oBaTeNbHBIMU CTaHAAPTAMU, (peepanbHbIMU | MUHIIPOCBEIEHUS
OCHOBHBIMH 00pa30BaTeIbHBIMU MPOrpaMMamMu U Poccun"

YHUBEPCAILHBIM TEMAaTHYECKUM KIaCCU(PHKATOPOM
TSl ICTIOJTb30BAHMS TIPU PEaTH3alluK YacTH
00111e00pa30BaTeIbHON MPOTpaMMBl,
(hopmupyeMoit yuacTHUKaMU 00pa30BaTEIbHBIX
OTHOIIEHUH 10 npenMety "I'eomeTpus” (cpennee
obmiee oOpazoBaHue, 0a30BbIi YPOBEHB)




7. JUCT ®UKCUPOBAHWSA U3SMEHEHHU U JOMMOJTHEHU B PABOUEN ITIPOTPAMME

JMama Coznacoseanue c
Iloonucw nuua,
6HeceHUsn 3amecmumenem OUpeKmopa
. Cooepotcanue eéHecuieco
U3MeHeHUil, (noonucw, pacuugposexa ANy

00noIHeHull noonucu, oama)




COI''TACOBAHO COI''TACOBAHO
[TpoTokoit 3aceaHusl METOAMYECKOTO

cosera MBOY «JTnmeii Ne 13» 3amecTtuTenp nupektopa mo YBP
ot 29 aBrycra 2025 roma Ne 1 Kapune I'epmanosna Epemsn
AmiHa BnagumuposHa JleMunosa 29 aprycra 2025 ronia

JOKYMEHT IIOANMUCAH
BJIEKTPOHHOM TTOITUCHIO

" amecturens Jqupektopa no YBP 3amecTuTens aupekropa mo YBP
JlemnyioBa Anmna Bragumunposna " Epemsn Kapune I'epmanona
[Toarmucano: 29.08.2025r. Toanucano: 29.08.2025r.

JIOKYMEHT IOJIITMCAH
DJIEKTPOHHOM HOAITUCHIO

KBanudunuposanHas moamnmcs: Ksanuduuupopannas moanucse:
40B360942F31E16FDBEABOE18D96FA88 677BA1C73E46C12F8003EE391E5956F4

17.11.2024r. - 10.02.2026r. 15.10.2024r. — 08.01.2026r.




