[TpunoxeHne K OCHOBHOI 00pa3oBaTeLHON
mporpamme COO

MYHHUIMIIAJIBHOTO 00111€00pa30BaTeIbHOrO
yuapexaenns «Cpennsis mkomna Ne 83
IentpansHoro paiiona Boarorpaaa»

BBejieHa B jaerctBue [Ipukasom No252 ot
29.08.2023;

¢ mameHeHnsimu ot 28.08.2024, TTpukaz Ne 207;

¢ u3MeHeHusiMu oT ot 27.08.2025, mpukaz Ne 226

PaGouas mporpaMmMa y4e0HOro nmpeamera

«Maremaruka/l'eomerpus»

CocTaBiieHa Ha OCHOBE:

OG0 obpaszoBanun B Poccuiickoit @eneparmn: denepanbHblii 3akoH oT 29.12.2012 Ne273-3.

IIpuka3er MunucrepcTBa npocseieHus Pocculickon @enepanuu:

006 ytBepkaeHnH (peaepalbHOro rocyJapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa HaYaJIbHOTO OOIIEro
obpaszoBanus: ot 31.05.2021 Ne286 (c uamenenussmu ot 18.07.2022 Ne 569);

006 ytBepkaeHnH (peaepabHOro rocyJapCTBEHHOIO 00pa30BaTEeIbHOIO CTaH1apTa OCHOBHOTO OOIIIEr0
obpaszoBanust: ot 31 mast 2021 r. Ne 287 (c usmenenusimu ot 18.07.2022 N 568)

006 ytBepxkneHnn (eaepaTbHOro rocyaapcTBEHHOI0 00pa30BaTeIbHOTO CTAHAAPT CPEeHEro 00MIero
ob6pasoBanust: ot 17 mast 2012 r. Ne 413» (¢ usmenenusimu ot 12 aBrycra 2022 r. Ne 732);

006 ytBepxkaeHun (eaepanbHO 00pa3oBaTebHON MPOrpaMMBbl HAYaIbHOTO 00IIero 00pa3oBaHust: OT 16
HOs10ps 2022 1 Ne 992 (c uzmenenusmu ot 18.05.2023 Ne 372)

006 ytBepxkaeHun (eaepalbHON 00pa3oBaTelbHOM MPOrpaMMbI OCHOBHOTO 00I1Iero oopa3zoBanus: ot 16
HOs10ps 2022 1. Ne 993 (c uzmenenusimu ot 18.05.2023 Ne 370)

006 ytBepxkaennn eaepanbHO 00pa3zoBaTeNbLHOM MTPOrpaMMBbl CpeTHEro 00IIero 00pa3oBaHust: OT 23
HOs10pst 2022 1. Ne 1014» (c u3menenusimu ot 18.05.2023 Ne 371)

O BHeceHMH U3MEHEHHI B HEKOTOpBIE MpHKa3bkl MUHUCTEpCTBa pocBelienns Poccuiickoi denepanny,
Kacaronmecs QeeparbHbIX 00pa30BaTEIbHBIX MPOrPaMM HaYaIbHOTO O0IIEr0, OCHOBHOT'O OOIIETO,
cpemHero oomero oopazosanus: ot 09.10.2024 Ne 704

O BHeceHMU U3MEHEHHH B HEKOTOpbIE MpuKa3bl MuHMCTEpCTBa 00pa3oBaHus U HayKu Poccuiickoit
Oeneparnu 1 MunncTepcTBa pocselenus Poceuniickoii @enepannu, kacatomuecs (eaepanrbHbIX
rOCY/IapCTBEHHBIX 00Pa30BaTEBFHBIX CTAHAAPTOB HAYAIBHOTO OOIIEro 1 OCHOBHOTO OOIIEro
oOpa3zoBanus: ot 18 urons 2025 r. 467,

OcHoBHas oOpa3oBarenbHast mporpamma MOY CII Ne 83 Ha yposae HOO, OO0, COO

Ycera MOY CIL Ne 83 .



INOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma ydeOHOrOo Kypca «I'eomeTpus» 0a30BOrO YpOBHS IS
oOyuarommmxcs 10 —11 kmaccoB pa3pabotaHa Ha ocHoBe DenepanibHOroO
rOCYJapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJAapTa CPEeIHEro 00IIero oopa3oBaHus,
C yd€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAaHMM, TPEIBABIIEMBIX K
MaTeMaTU4eCKOMy oOpa3oBaHUI0, U TpaJAUIUid POCCHIICKOr0 00pa3oBaHMs.
Peanmuzanus nmporpaMMbl 00€CIICUMBACT OBJIAJICHUE KIHOUEBBIMA KOMITCTCHIIHSIMH,
COCTaBIIIIONIMMHU OCHOBY JIJII CaMOPa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHMs,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TI03HABATEILHOTO PAa3BHUTHSI
JMYHOCTU 00YUYaIOIIIUXCA.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

BaxHocTe y4yeOHOro Kypca TI€OMETpPUHM Ha YPOBHE CPENHEr0 OOIIEro
o0Opa3oBaHus O00YCIOBIEHA MPAKTUYECKOM 3HAUYUMOCTHIO METANpeIMETHBIX H
OPEIMETHBIX PE3YJIbTATOB OOYYEHHsS] T€OMETPUU B HANPABICHUM JIMYHOCTHOTO
pa3BuThs oOyvaromuxcs, (GopMupoBaHusi (YHKIMOHAIBHOW MAaTEMAaTHUYECKOU
IPaMOTHOCTH, U3YYEHUS IPYruX Y4eOHBIX TUCUUIUIMH. PazBuTue y oOydaromuxcs
IPABWIBHBIX MPEICTABICHUN O CYHIHOCTH M HPOUCXOXKICHHH TI'€OMETPHUYECKHX
aOCTpakilMii, COOTHOIIEHUH PEATbHOTO M HWICAIBHOIO, XapaKTepe OTpaKeHUs
MAaTeMaTH4YECKOW HAyKOM SBJIICHUM W TPOLIECCOB PEAIBHOIO MHpaA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MAaTeMaTHUYECKOro MOJEIMPOBAHUS B HAYYHOM
NO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yJaluxcsi, a TakKe KauecTB MBbIIUICHUS, HEOOXOAMMBIX Ul aJanTalud B
COBPEMEHHOM OOIIIECTRE.

['eomerpus sABisseTCA OIHUM M3 0a30BBIX NPEAMETOB Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak oOecrnedynBaeT BO3MOMKHOCTb H3YYEHHS Kak
JUCUUIUINH €CTECTBEHHO-HaYYHOM HAIIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MbIUIeHHE, (GOpPMUpPYEMOE TMPU HU3YYEHUU OOYJarOIIMMHUCS
HNOHATUIHBIX OCHOB I'€OMETPUU U ITOCTPOCHUU LENOYKH JIOTHYECKUX YTBEPIKICHUN
B XOJ€ pEUICHUS T'€OMETPUYECKHX 3a/lad, YMEHUE BBLABUIaTh M ONPOBEPrarh
TMIIOTE3bl HEIOCPEICTBEHHO HCIIOJB3YIOTCSA IPU PEIICHWH 3aJa4 €CTECTBEHHO-
Hay4HOI'O [IMKJIa, B YaCTHOCTHU U3 Kypca (PU3HKHU.

YMeHHe OpUEHTUPOBATHCS B IPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJIb BO
BCEX 00acTAX NEATeNbHOCTH uesoBeka. OpueHTalus uyejloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COUUaJIbHOro ObITHs, (opma
OTPaXEHUSI OKPYXKAIOIIEr0 MHpA, YCIOBUE YCHEIIHOIO IMO3HAHUS W aKTHMBHOIO
npeoOpa3oBaHusi  JeHCTBUTENbHOCTH.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3amMu OOBEOUHSET pa3Hble BUABl Y4eOHOM U TPYAOBOM JI€ATENbHOCTH,



ABJIAETCA OJHUM M3 MPOQPECCHOHAIBLHO BAXKHBIX KAauyecTB, MOITOMY aKTyajbHa
3amaya (opMUPOBaHUS y OOYYAIOMIMXCA MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpPAa3HOTO MBIINIJICHUS — CYIIECTBEHHOTO KOMIIOHCHTA B
MOJIFOTOBKE K MIPAKTUYECKOMN NEeATETLHOCTH TI0 MHOTUM HaIlpaBJICHUSIM.

Ilens ocBoeHusi mporpamMmbl ydeOHoOro Kypca «l eomerpusi» Ha 06a30BOM
ypoBHE 00y4deHusi — 001meo0pazoBarebHOE UM OOIIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecleueHue  BO3MOXXHOCTH  MPUOOPETEHHS |
VCIOJIb30BAHUSA CUCTEMATUYECKUX TE€OMETPUUECKUX 3HAHUM W JIEUCTBUH,
cnenu@UUHBIX TEOMETPHUH, BOZMOXXHOCTH YCIIEITHOTO TPOJOJDKEHUST 00pa30BaHUSs
IO CTICIIHAIILHOCTSIM, HE CBS3aHHBIM C TTPUKJIATHBIM HCIIOB30BaHUEM TCOMETPHH.

[Iporpamma mo reoMerpun Ha 0a30BOM YpOBHE MpeAHA3HAUYECHA IS
O0OyJaroMMXCsl CPeIHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHHM
Ha YpOBHE OCHOBHOTO o0Iero oopazoBanus. Takum oOpa3om, oOydaromuecs: Ha
0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIME MATEMATHUYECKHE YMCHHUsI, CBSI3aHHBIC
Cco creuu@uKoil TeoMeTpUHM UM HEOOXOAMMBIE JIsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh U3YYUTh T'€OMETPHUIO OoJiee
rIyOOKO, €ClTi B JajbHEHIIEM BO3HHUKHET HEOOXOAMMOCTh B TE€OMETPHYCCKHUX
3HAHMSX B MPOPECCUOHAIBHOMN JESTEIbHOCTH.

JlocTkeHHe 1Lenu OCBOEHHS MpOrpaMMbl OOECHEUMBAETCA PEIICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpHOpUTETHHIMH 3aJauaMH  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kaccax siBISrOTCS:

e (opmupoBaHHe TPEACTABICHHS O TEOMETPUU KaK YacTH MHPOBOU

KyJbTYPBI 1 OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHHE MpEACTaBICHUS O MHOTOIPAaHHUKAX M TEJIaX BpaIlCHHUS
KaK 0 BOXHEHIIMX MaTeMaTUYECKHX MOJIENSIX, MO3BOJISIONIUX OMUCHIBATH
Y U3y4aTh pa3HbIE SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHre ymeHUS pACHO3HaBaTh Ha YEPTEkKaX, MOJCIAX H B
peaTbHOM MUPE MHOTOTPAaHHUKH W TeJia BPAICHHUS,;

e OBJAJICHHME METOJAMH PEIICHUS 3aJa4 Ha MOCTPOCHMS Ha M300paKEHUSIX
IIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHre yMEHHUS OINEPUPOBATH OCHOBHBIMU TIOHSTUSIMH O
MHOTOTpaHHUKaX M TelaX BPaIICHHS U MX OCHOBHBIMH CBOWCTBAMU;

e OBJAJCHHEC  aIrOPUTMAMH  PEIICHWS  OCHOBHBIX  THIIOB  3aJ]1ad;
dbopMupoBaHUE  yYMEHHUS TPOBOJUTH  HECJOXKHBIE  JIOKa3aTelbHbIC
paccyXIeHUsT B XOJl¢ PEIICHHS CTEPEOMETPUYECKUX 3ajad U 3a1ad C
MIPAKTUYECKUM COCPKAHUEM;

e pa3BUTHE WHTEUICKTyallbHBIX ~ W TBOPYECKUX  CITOCOOHOCTEH
OOyJarommxcs, TMO3HABATEJIbHONM  aKTUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHHH, KpUTUIHOCTH MBIIUICHUS;



e (opmupoBanue (G yHKIMOHATIBHOM IPaMOTHOCTH, PEJIEBAHTHOM
F€OMETPUU: YMEHHUE PpAaCIlO3HABaThb INPOSBICHHUS TIE€OMETPUUECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B pPEAIbHBIX KU3HEHHBIX
CUTYyallUsIX M MpPHU U3YYEHUHU JPYTUX YUYE€OHBIX MPEIMETOB, IPOSBICHUS
3aBHCHUMOCTE M 3aKOHOMEPHOCTEH, (QOpMyNIHpOBaTH HMX Ha S3bIKE
IrE€OMETPHUH U CO3/1aBaTh T€OMETPUUECKUE MOJEIH, IPUMEHITh OCBOCHHBIN
r€OMETPUYECKUI armapar il PEelIeHUs PaKTUKO-OPHUEHTHUPOBAHHBIX
3aJ1a4, HHTEPIIPETUPOBATH U OIICHUBATH MOJIYYEHHbIE PE3YJIbTATHI.

OTIUYUTENH HON OCOOCHHOCTHIO MPOTpPaMMbl SIBIISIETCSI BKJIIOUEHHE B KYpPC
CTEpEOMETpPUM B Hayaje €ro M3y4yeHWs 3ajay, pellaeMblX Ha YPOBHE
WHTYUTUBHOTO TIO3HAHHUA, U ONpeeIEHHBIM 00pa30M OpraHrn30BaHHAasA paboTa Hax
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JNanbHEUIIEMY U3YUEHUIO IIPEAMETA.

[Ipennourenue oTAAETCS HAMIIAIHO-KOHCTPYKTUBHOMY METOAY OOy4EHHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTHb IPEIMETHO-
MMPAKTUYECKON JEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluuxcsi B Kypce CTEpEOMETPHM ITPOBOJAMTCS 3a CYET pelleHus 3a1ad Ha
CO3IaHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  33Jad Ha  OIEpPUPOBAHME
IpOCTPAaHCTBEHHBIMU oOOpa3zamu. CoznaHue oOpaza MNPOBOAUTCS C OMNOPOM Ha
HarJsiIHOCTh, @ ONEpPUPOBaHHE oO0pa3oM — B YCIOBUAX OTBJICYECHHS OT
HaIJIIIHOCTH, MBICJIEHHOIO U3MEHEHUS €r0 HCXOJAHOI0 COAECPIKAHMS.

OcHoBHBIE cojiepxaTreiibHble TUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B MPOCTPAaHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenensieTcsi He TOJbKO M0 COAEPXKATENbHBIM JHMHUAM, HO W IO TOoJaM
oOydJeHHs Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHmsl.

Conepxanue o0Opa30BaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTam
OCBOEHHUsI paboyeill mporpamMmbl, pacnpelei€HHbIM [0 TojJaM OOydeHHs,
CTPYKTYPHUPOBAaHO TakuM oOpa3oM, 4YTOObl OBJIAJIEHHE T€OMETPHUUYECKUMU
MOHATHSMU U HABBIKAMH OCYILECTBIISIIIOCH MTOCJIEI0BATENBHO U MOCTYNATENbHO, C
COOJIIOZIEHUEM MPUHIINIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYYaIOLIMXCs, pacUIupss H
yriayossis e€, 00pa3ysl IpOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpuun oTBoAUTCS 2 yaca B Henemo B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a nBa roga o0ydeHus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U MVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, TmpsMas, IJIOCKOCTb,
npoctpancTBo. [loHsTHE 00 AaKCHMOMATHMYECKOM TMOCTPOCHHHM CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUSA U3 HUX.

B3anmMHOE pacnoyiokeHUe MpsAMBIX B MPOCTPAHCTBE: MEPECEKAIOLINECH,
napajyielbHble W CKpeluBaromuecss mnpsmeie. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: NApPAJUICIbHBIE IPSAMBIE B  IPOCTPAHCTBE;
NapaJUIETbHOCTh TPEX MPSAMBIX; MApPaJUIEIbHOCTh NPSIMOM U IUIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMH CTOPOHAMM; YIroJl MEXKAY TMPSIMBIMH B IIPOCTPAHCTBE.
[TapamienbHOCTH ITIOCKOCTEM: rapasieibHbIe ILUIOCKOCTH,; CBOKWCTBA
napajuleNibHbIX  MiockocTed. Ilpocreiiue mnpocTpaHCTBEHHbIE (GUTYpPHl Ha
MJIOCKOCTH: TETPadip, KyO, mapauieenure; MTOCTPOCHUE CEUCHUH.

IleprieHAUKYIAPHOCTD NPSAMON U IIOCKOCTH: MEPIIEHAUKYIISIPHBIC MIPSAMBIE B
MIPOCTPAHCTBE, NPSMBIE MMApaJUICIIbHBIE W NEPICHAUKYISPHBIE K IUJIOCKOCTH,
MpPU3HAK TMEPHEHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TEopeMa O NpsSMOu
MIEPIICHAUKYJISIPHON IIJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJl MEXAY NPSAMOU U
IJIOCKOCTBIO;  ABYIPaHHBIA  Yroyi, JIMHEHHBIA yroJa JABYTPAaHHOrO  yrJa.
[IeprieHAUKYISIP U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSTHUE
OT MOpsIMOM [0  IUIOCKOCTH,  TPOEKIuss  GUrypel  Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCT  TUIOCKOCTEW: MPHU3HAK MNEPHEHIMKYIIPHOCTH  JBYX
JI0cKOocTer. Teopema 0 TpEX NMEePIECHANKYIAPAX.

MHororpaHHuKu

IToHsiTHE MHOTOrpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAaHHHMKA, BBITYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKU; Pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHu U OCHOBAHHS MPU3MBIL; MpsMas U HAKJIOHHAs MPU3MbL; OOKOBas U
MOJIHAas MTOBEPXHOCTH MIPU3MBI. [lapannenenunen, MPSAMOYTOJIbHBIN
napajuieJienuren U ero coiictBa. Ilupammupaa: N-yronpHas nmupamMuaa, TpaHd U
OCHOBaHUE MUPaMUJIbl; OOKOBAs 1 MOJTHAS TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHASL U
yceu€HHas MNHupaMuia. OIJIEMEHTbl Npu3Mbl M nupamuabl. [IpaBuiibHbIE
MHOTOIPAaHHUKHU: TOHATHE MPABUJIBHOIO MHOTOTPAaHHUKA; MPAaBUIbHAS MPU3MaA U
MpaBWIbHAA NUpaMKAa; MpaBUJIbHAS TPEYrojbHas NHUpPaMUAA W MPABUIIbHBIN
TeTpadap; Kyo0. IlpencraBienne o0 TPaBHIIBHBIX MHOTOIPAHHUKAX: OKTadp,
noaekadaAp v ukocaxap. CedeHus Npu3Mbl U MTUPAMHUJIBL.

CumMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTH.  DJIEMEHThl CHUMMETPUM B  TNHUpPaMHUIAX, HNapajuiesienuIenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.



Bbluucienne 5J1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, IUaroHaliv, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSMON MPHU3MBI,
IJIOIaJb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH HPSIMOU IPU3MBIL
[Inomans OOKOBOW TOBEPXHOCTH M MOBEPXHOCTU MNPABUIBHOW MHpPaMUIbI,
TeopeMa O IUIomaau yceuéHHOW mnupamuabl. [lonstue o0 o00béme. OOBEM
NUPaMU/JIbl, TPU3MBL.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAIAMU
MOBEPXHOCTEM, 00bEMaMu OI00HBIX TEJl.

11 KUIACC

Tesia Bpalenust

[umuaaprdeckas ITIOBEPXHOCTb, oOpa3yromue HWIAHAPUYECKON
MMOBEPXHOCTH, OCh UWIHHAPUYECKON TMOBEPXHOCTHU. [lunuHap: OCHOBaHUSA W
OOKOBasi TMOBEPXHOCTh, oOOpasylolasi U OCh; IUJIOMAab OOKOBOM U TMOJHOMU
ITIOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yrolue KOHUYECKOM MOBEPXHOCTH, OCh U
BEPILIMHA KOHUYECKOW MOBEpXHOCTU. KOHYyC: OCHOBaHME M BEpIINUHA, 00pa3yromast
U OCb, IUIOMIaJlb OOKOBOM W TMOJHOM TMOBEPXHOCTH. Y CEUEHHBIM KOHYC:
o0pa3yrolue 1 BbICOTa; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAJlb MOBEPXHOCTH C(hEephl.
B3auMHoe pacnonokenue cdepbl U TUIOCKOCTH; KacaTeabHas TII0CKOCTh K cdepe;
Iomaas cepsl.

N3o0pakenue Tes BpalleHus Ha TII0CKOCTH. Pa3BEpTka IIMHApPA U KOHYCA.

KoMOuHanuu Ten BpalieHusi ©W  MHOTOTPAHHUKOB. MHOrOrpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAI B MHOTOTPAaHHUK, WA TEJO
BpaIlCHUS.

[Tonstue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEMe
IpSIMOYTOJIBHOTO TMapajuiefienumnena u cienctsus u3 He€. OObEM UMIMHApA,
konyca. O0BEM mmapa u miomaasb chepsl.

[lono6ubeie Tenma B mpocTpaHcTBE. COOTHOIICHHMS MEXIY IUIOMAIIMU
MOBEPXHOCTEMN, 00BEMaMU MOJOOHBIX TEIL.

Ceuenus mmiauHApa (MapajUielbHO U TEPIEHIUKYJISIPHO OCH), CEUEHUS
KOHyca (TapajijieIbHOE OCHOBAaHHUIO W MPOXOSIIEe Yepe3 BEPIIMHY), CEUCHHS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTy U B pocTpaHCcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpA HAa 4uCio. Pasmoxenue BekTopa mo TpéM HEKOMILUIAHAPHBIM
BekTopam. IlpaBusio mapauienenunena. Pemenwe 3agay, CBA3aHHBIX C
IIPUMEHEHUEM MpaBUJl JEUCTBUU € BekTopamu. [IpsmoyronsHas cucrema



KoopauHAaT B TmpocTtpaHcTBe. Koopaunatel Bektopa. IIpocreiimme 3amadn B
KOOpAMHAaTax. YToll Mexay Bekropamu. CKalsipHOE NPOM3BEICHHE BEKTOPOB.
Boeluucienne yriioB Mex1y HNpSIMbIMH M IUIOCKOCTAMH. KoopanHATHO-BEKTOPHBIN
METOJI ITPH PELIEHUU T€OMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE PE3yNIbTAaThl OCBOEHUS MPOrpaMMbl y4yeOHOro MpeaMeTa
«MaremMaTuka» XapakTepHU3yIOTCs:

I'paxknanckoe BocmuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIUU 00Y4arOIIerocsi Kak akTUBHOTO
M OTBETCTBEHHOI'O WJIEHA POCCHIICKOr0 O0IecTBa, NPEICTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3NIUUYHBIX CTPYKTYp, SIBICHHIA,
MpOLeyp TpakIaHCKOro oOmecTBa (BBIOOPBI, OMPOCHl W TP.), YMEHHEM
B3aMMOJICHCTBOBATh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUH C HX
(GYHKIUSIMHU 1 Ha3HAYECHUEM.

IIaTpuoTrnyeckoe BoCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMUCKON IPask/IaHCKON MIEHTUYHOCTH, YBAKEHUS K
MPOLUIOMY U HACTOSLIEMY POCCUMCKOM MaTEMAaTUKH, [IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHKEHUSAM POCCUHMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTeMaTU4eCKOM MIKOJIBI,
K HCIIOJNb30BAaHUIO 3THUX JOCTHKEHUH B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax

SKOHOMMKH.
JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSA:
OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO Hapoa;

c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO TIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUMBOTO Oy TYIIIEro.

JcTeTH4YecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOUAs ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, peleHun, pacCyXJIeHUM;
BOCIIPUMMYHBOCTHIO K MATEMATUUYECKUM aClEKTaM PA3JIMYHBIX BUJIOB HCKYCCTBA.

DuznyecKoe BOCIHUTAHME:

chOPMUPOBAHHOCTBIO YMEHUS TPUMEHSATH MaTEeMaTUYeCKWe 3HaHUS B
MHTEpecax 370pOBOro U 6€30MacCHOro oopas3a >KU3HU, OTBETCTBEHHOI'O OTHOIIICHHUS
K CBOEMY 3JI0POBBIO (3J0pOBOE NMUTaHKE, COATaHCUPOBAHHBIA PEXXUM 3aHATUU U

OT/IbIXA, peryssipHast dbuznueckas aKTHUBHOCTD); busruecKoro
COBEPIIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHHOMN
JEeSTENbHOCTBIO.

Tpynosoe Bociuranme:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILIEHHOCTU TPYIOIIOOMS; UHTEPECOM K
pa3nuyHbiM  cdepaMm  MpPO(EeCcCHOHATBHOM  JESATeNbHOCTH,  CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMHU, YMEHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccun U pearr30BbIBATH COOCTBEHHBIC JKW3HEHHBIC IIJIaHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTreéMaTHYeCKOMY OOpa3OBaHUIO U
caMo00pa30BaHUIO0 Ha MPOTSIKEHUU BCEH J>KU3HU; TOTOBHOCTBIO K aKTHBHOMY
Y4aCTHIO B PEUIEHUU PAKTUYECKUX 337a4 MaTeMaTH4e€CKOW HAIPaBIEHHOCTH.

IKOJOrHYeCcKoe BOCIIMTAHUE:

c(OpMUPOBAHHOCTBIO HKOJIOTMYECKOW KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
cpedbl, OCO3HaHMEM TIJI0O0AJIBHOIO  XapakTepa JSKOJOIMUECKHX IpodseM;
OpUEHTalMeld Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWUW AJI1 pelleHus 3ajlad B
o0lacTu OKpy’Karollel cpeabl, IJIAaHUPOBAaHMUSI TMOCTYNKOB M OIEHKHM HX
BO3MOXKHBIX MOCIEACTBUMN JJIsl OKPY>KAIOIIEH Cpe/ibl.

ILleHHOCTH HAYYHOI' 0 IO3HAHMA:

C(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKH M  OOIIECTBEHHONM MPAKTUKH, IOHUMaHUEM
MaTeMaTUYeCKOM HAayKH Kak CQepbl YEJIOBEYECKOW NEATEIbHOCTH, 3TaloB €€
pa3BUTHs M 3HAYUMOCTH JUIS PAa3BUTHsA LHMBWINA3ALMHU; OBJIAJCHUEM SI3BIKOM
MareMaTUKd W MATeMAaTHYECKOM KyJIbTYpOW KakK CpeICTBOM IO3HAHMS MUPa;
TOTOBHOCTBIO OCYHIECTBJIATh NPOEKTHYIO M HCCIEAOBATEIBCKYIO JI€ATEIbHOCTD
MHIUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO IpenMeTa
«MaremaTuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0eliCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OeLlCMEUAMU.

1)  Vuueepcanvmuvie  nosnaeamenvuvlie  Oelicmsus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NpOYeccos oobyuarowuxca (oceoeHue
Memoo0o8  NO3HAHUA  OKpYJcaroujeeo  Mupda,  NpuMeHeHue  J02U4ecKUX,
uccnedosamelbCKux onepayuil, ymeHnutl pabomams ¢ uHgpopmayueti).

ba3oBble Joruueckue JeMCTBUA:

e BBUIBIITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHITHH, OTHONICHHH MEXIY MOHATHAMHU, (OPMYIHPOBATH
ONpe/eNieHUs]  TMOHSATUW; yCTaHABIMBATh  CYIIECTBEHHBIA  IPU3HAK
KJIacCU(UKAIMM, OCHOBaHUS i1 OOOOIIEHHS U CpPaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3A,

e BOCHpUHUMATh, (GOpMyTUpOBATH MW  MPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIIbHBIC, C€IWHUYHBIC, YacTHBIC W OOIIWE,
YCIIOBHEIE;

e BBIBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npotuBopeunsi B (akTax, JaHHBIX, HAOIOMCHUSIX W YTBEPKIACHHUIX,



npenjaratb  KpUTepUM  JJIL  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BHIBOABI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUECHUN, YMO3AKIIOUSHHH 0 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITLHO J0Ka3aTeIhCTBA MaTeMaTHYeCKUX
YTBEp)KJAEHUHN (MPSIMBIE U OT MPOTHUBHOIO), BHICTPAUBATh APT'yMEHTAIIHIO,
MPUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXXIICHUS 1 BBIBOJIBI;

e BBIOMpPATH CMOCOO perieHus ydyeOHOW 3amgadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEIIeHUs, BBIOUpATh HaubojIee TMOAXOMSAINIMNA C Y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTe1bCKue 1eHCTBUSA:

e HCIOJb30BaTh BOMPOCHI KAK MCCIENOBATEIbLCKUI MHCTPYMEHT IO3HAHUS;
dbopmMynmupoBaTh BOMPOCHL, (PUKCUPYIOIIHE MPOTHBOpPEUHE, MPOOIeMYy,
yCTaHaBJMBaTh  MCKOMOE W  JaHHoe, (OopMUpOBAaTH  TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

e TPOBOIUTH CaMOCTOSATEITHLHO CTUTAaHWPOBAHHBII IKCIICPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEM MAaTeMaThu4ecKoro
Oo0BEKTa, SBJICHUS, TPOIECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMH, TPOIIECCAMU;

e  CaMOCTOATEJILHO (POopMyIUpPOBaTH 000OIIEHUS U BBIBOJIBI MO PE3yjIbTaTaM
MPOBEIEHHOTO HAOIIOJCHUS, MCCIIEIOBAHUSI, OIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

e TPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIIECCa, a TaK)KE BBIABUTATH
MIPENNONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

e BBIBIATH JAePUIIUTHI WHGOPMAIIUN, TaHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOMPOC U JJIS PEIICHUS 3aa4H;

e BbIOMpAaTh UH(OpPMAIMIO U3  UCTOYHUKOB  PAJNIUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIIHIO
pa3IMYHbIX BUIOB U POPM IPE/ICTABICHUS;

e CTPYKTYpHUPOBAaTh HH(POPMAIIHIO, MPEACTABIATL €€ B pa3IMIHBIX (Gopmax,
WJUTIOCTPUPOBATh TpauyecKH;

e OIICHUBATH HaJE&KHOCTD uHdopmaru o CaMOCTOSITEIbHO
chOpPMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUGHblE  Oelicméus,  0becnevusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oomenue:



BOCIIPUHUMATh W (QOPMYIHPOBATh CYXKIEHHS B COOTBETCTBUH C
YCIOBUSIMHU U LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
X0y pelIeHus 3a1a4i, KOMMEHTHPOBATh [OJIyYE€HHBIN pe3yJIbTaT;

B X07/1€ 00CYXKACHHUS 3a1aBaTh BOIPOCHI IO CYLIECTBY 00CYXK/1a€MOW TEMBI,
npoOJIeMBbl, pelaeMoil 3a7auu, BEICKa3bIBaTh WU, HALIEJICHHbBIE HA MMOMCK
pELlIEHUs; COIMOCTABJIATh CBOM CYXIEHHS C CYXICHUSIMHU JApYrHX
YY4aCTHUKOB AHaiora, OOHApYKHUBAaTh pasziMYMe U CXOJCTBO IMO3UIUH; B
KOppeKTHOM popme hopMynupoBaTh pa3HOTIaCcHsl, CBOM BO3PAXKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pEIICHWs  3aJadd,  OKCIICPHUMEHTA,
UCCIICZIOBAHUS,  TPOEKTa;  CAMOCTOATENbHO  BBIOMpaTh  (popmar
BBICTYIICHHUS C YIETOM 3a]a4 NMPE3ECHTAIMU U OCOOCHHOCTEN ayIUTOPUH.

Corpyanun4ectBo:

3)

NOHMMATh W HWCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHJAHOW  H
MHAVBUAYAJILHOW paOOTHI TP pElIEHUH YU4eOHBIX 3a7a4; IPUHUMATh LIETb
COBMECTHOM JESTEIIbHOCTH, IUIAHUPOBATh OPraHU3alfil0 COBMECTHOM
paboTBhI, pacpeessiTh BUABI padO0T, AOrOBAPUBATHLCS, OOCYXKAATH IPOLIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIO/ICH;
y4acTBOBATh B IPyNNOBBIX (hopMax pabOThl (00CYxkaeHUSI, 0OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» U UHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOpAUHUPOBATb CBOM JEHUCTBUA C JAPYTMMH YJ€HAMU KOMAaH/bI,
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPUSM,
c(OpMYyITUPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBHUSL.

Vuueepcanvnuvie  pecynamuenwvie  Oeiicmeus, obecneuugarom

Gopmuposane cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranmzanmsi:

COCTaBIISITh IJIaH, AITOPUTM PEUICHUS 33auu, BHIOMPATh CIOCO0 pelieHus
C y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOJIb:

BJIQJICTh HaBBIKAMHU IIO3HABaTeJIbHOW pedIeKCud KakK OCO3HaHMS
COBEPIIAEMbBIX JICUCTBUM M MBICIMTEIBbHBIX IPOILIECCOB, UX PE3YJIHTATOB;
BIIAJETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTpPOJISL —mpolecca |
pe3ysbTara peueH!us MaTeEMaTHIECKOM 3a/1a4u;

NPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh IpPU PEUICHUU
3aa4d, BHOCHUTb KOPPEKTHBBI B JEITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAUICHHBIX OIMMOOK, BBISIBIEHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBl JOCTHKECHUSA WIM HEAOCTHKECHHUSA DPE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIbTATDBI

10 KVIACC

OnepupoBaTh MOHATUSMH: TOUKA, IPSIMAasi, TUIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU WM CICICTBHUS W3 HUX TNPU PEIICHUH
T€OMETPUYECKUX 3a/1a4.

OnepupoBaTh MOHATUSIMU: MAPAIETBHOCTD U NEPHEHAUKYISIPHOCTH MPSIMBIX
Y IUIOCKOCTEM.

KnaccuduuupoBaTh B3aMMHOE paCMONIOKEHHWE NPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHSATHUSMH: JABYIPAHHBIA YTOJN, TPaHW ABYTPAHHOTO YIJIa,
pedpo ABYrpaHHOrO yria; JUHEHHBIA Yrojl JBYTPAHHOTO YIJia; TpaJycHas Mmepa
JBYTPAHHOTO yTIJIa.

OnepupoBaTh TMOHATUSMH: MHOTOTPAHHMK, BBIMYKJIBIM ¥  HEBBITYKJIBINA
MHOTOT'PaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABIIIbHBIA MHOTOI'PaHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBl MHOTOTPDAaHHUKOB (MMpamMuia; TpHU3Ma,
IPSAMOYTOJIbHBIN TapaIesICIIe ], Ky0).

KnaccupunmupoBaTh ~ MHOTOTpaHHUKH,  BBIOMpas  OCHOBAaHHS  JUIS
KjacCuuKay  (BBITYKJIBIE W HEBBIYKJbIE MHOTOTPAHHUKHU; TPABUIIbHBIC
MHOTOTPAaHHUKH; TIPSIMBbIE U HAKJIOHHBIE PU3MBbI, TTAPAJUICTICITUTIC B ).

OnepupoBaTh MOHATUAMH: CEKYIas MIOCKOCTh, CEYCHUE MHOTOTPAaHHUKOB.

OOBSICHATH IPUHITUIIBI IOCTPOSHUS CEYSHUH, UCTIONB3YS METO/I CIIE/IOB.

Ctpoutb ceyeHUss MHOTOIPAaHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIC) TIJIOCKHME YEPTEKHM W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXYy, COOKY, CHU3Y.

PemaTte 3a1aun Ha HAXOXKJACHUE TEOMETPUUECKUX BEITMYUH 10 0Opas3am Hiu
QIrOpUTMaM, TIPUMEHSSI HW3BECTHBIC AHATUTHYCCKHE METOABl TIPU PEIICHUU
CTaHJApTHBIX MAaTEMAaTUYECKHUX 3a/1ad HAa BBIYUCICHHE PACCTOSHUN MEX]Y IBYMS
TOYKaMH, OT TOYKHA JO TPSMOH, OT TOYKHA JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIONTUMUCS TPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKICHHE TEOMETPUUYECKUX BEJIIMYUH MO 00pasiiaM Uiu
QITOpUTMaM, TIPUMCHSS HW3BECTHBIC AaHATUTHYCCKHE METOAbl TIPU PEIICHUU
CTaHJAPTHBIX ~MAaTeMAaTHYECKUX 3a7a4 Ha BBIUKHCIEHHUE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCS ~TPSIMBIMH, MEXKIYy TPSIMOA H  TUIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI U IJIOAAN MTOBEPXHOCTEW MHOTOIPAaHHHUKOB (IIpU3Ma,
nupaMyuja) € TpUMEHEHUEM (QOpMYN; BBIYMCISATh COOTHOIICHHUS MEXAY
IJIOLIAASIMU TTOBEPXHOCTEM, 00bEMaMH TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh H
IJIOCKOCTh CHUMMETPHUH; LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (DUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPHIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKAX.

[IpumensaTs reomerpuueckue (HakThl M PEIICHUS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANoJaralolnX HECKOJIbKO IaroB PELICHUs], €CIU YCIOBUS TPUMEHEHUS
3a7aHbl B IBHOM opme.

[IpuMeHsaTs NpoOCTEHMIIME MNPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHMKAllHOHHBIE CHCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOAMTE IpPUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H
’KU3HHU, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh NMOJYy4YEHHBIE 3HAHWS Ha IMPAKTUKE: AHAJIU3UPOBATHh DPEAbHBIC
CUTyalluld W IPUMEHATh HU3YYECHHBIE IOHATUSA B IPOLECCE ITOMCKA PEHICHUs
MaTeMaTuyecku C(HOpMYyJIMPOBaHHOM MpOOIEMBbI, MOJEIUPOBATH pEallbHBIC
CUTyallul Ha S3bIKE TE€OMETPUHM, HCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKUX TOHITUI U TEOpEM, allliapara aireopsl; pemarb
IIPAKTUYECKHUE 3a/1a4H, CBA3AHHBIE C HAXOXKJAECHUEM I'€OMETPUUYECKUX BEIMYHH.

11 KVIACC

OnepupoBaTh MOHATUSIMU: IMWJIMHIPUYECKAs TOBEPXHOCTh, OOpPa3yOIIHE
UWIMHIPUYECKON  TTOBEPXHOCTH; UWJIUHID; KOHHUYECKAasi  IOBEPXHOCTb,
oOpa3yrolue KOHUIECKON TOBEPXHOCTH, KOHYC; c(hepriecKasi TOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (UIUHIP, KOHYC, cepa u map).

OOBSACHATH CITOCOOBI TTOJIYYCHUS TEJ BpaAIICHHUS.

KnaccudunmpoBaTs B3aiMHOE pacroyiokeHue chepbl U MIIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CErMEHTA; IIAPOBOW CJIOW, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOTO CJIOH;
IapOBOM CEKTOP.

Beuucnare  o0bEMBI M IUIOHMIQAM  TMOBEPXHOCTEM  Tea  BpalleHWUs,
FEOMETPUUECKHUX TeN C MPpUMEHEHUEM (hOopMYIJL.

OnepupoBaTh TOHATHSMH: MHOTOIPAaHHUK, BIIMCAaHHBIM B chepy u
OMUCaHHBIH oOKoJIO cdepbl; cdepa, BOUCAaHHAS B MHOTOIPAHHUK WJIH TEJO
BpAILICHUS.

BbIUUCIATh COOTHOIIEHUS MEXIY TUIOMIAASIMHU MOBEPXHOCTEH U 0O0BEMaMHU
IMOJOOHBIX TE.



N300paxxate u3ydaemble (UIYpbl OT PYKH U C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BbINONIHATH (BBIHOCHBIE) TJIOCKUE YEPTEXH M3 PUCYHKOB MPOCTHIX O0BEMHBIX
¢uryp: BUa cBepxy, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJl BPaL[CHUSI.

W3BrekaTh, HWHTEPOPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIUMTAaHUS BEKTOPOB U
YMHOXEHUSI BEKTOpa HA YHUCIIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHH 00JIaJaIOT.

[IpuMeHATH MPAaBUIIO NapAJLIEIEIUIIEAA.

OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOPAMHM, CKAILIPHOE MMPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuts cymMMy BEKTOPOB M IIPOU3BEICHHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOPAMH, CKAJSIPHOE TIPOMU3BEICHHME, PACKIAABIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHHEM B IEKapTOBOW CUCTEME KOOPAMHAT.

[TpumenaTs reomerpuueckue (GakThl Il PEHICHUS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANOJaraoX HECKOIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3aJIaHbI B SIBHOH (hopme.

Pemwars mpocredmme reoMeTpu4ecKue 3aJayd Ha INPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT O METOAA.

Pemarp 3amaum  Ha J0KAa3aTeNbCTBO MATEMAaTHYECKUMX OTHOLICHUW U
HaXO0KJEHUE T€OMETPUUYECKUX BEJIMUUH 10 00pa3liaM UM adrOpUTMaM, IPUMEHSA
M3BECTHBIE METOBI IPY PELICHUH CTAaHAAPTHBIX MAaTEMATUYECKHUX 3a/1a4.

[IpuMeHsATs NpoCTEHMIIME NPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOOMTE IpUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPONE U
JKU3HHM, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHU B UCKYCCTBE.

[IpuMeHATh NOJYyYEHHBIE 3HAHWS Ha MPAKTUKE: AaHAJIUM3UPOBATHh DPEAbHBIC
CUTyalluld W IPUMEHATh HW3YYEHHBIE NOHATHUSA B IPOLECCE ITOMCKA pEIICHUs
MaTeMaTuyecku C(HOpMYyJIMPOBaHHOM MpPOOIEMBbI, MOJEIUPOBATH pEallbHBIC
CUTyallul Ha S3bIKE TE€OMETPUHM, HWCCIECI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKHUX MOHSITUI U TEOpPEM, alllapara aireopsl; pemarb
IIPaKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOKJACHUEM I'€OMETPUY €CKUX BEJTUYHUH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
Konrpoasbnsie | IlpakTuyeckue
n/n NporpaMmel Bcero oOpa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
bubmioreka [IOK
0 0
L Brenerine B cTepeomerpitio 10 https://m.edsoo.ru/1c209e37
) [IpsiMbIe U MIIOCKOCTH B TPOCTPAHCTBE. 12 1 0 bubmotexa [JOK
[TapanienbHOCTh NPSIMBIX U IIIOCKOCTEH https://m.edsoo.ru/1c209e37
3 IlepneHIUKYIApHOCT NPAMBIX U 12 0 0 bubmuorexa [IOK
MJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
4 10 1 0
VYTIb1 MEXIy TPSIMBIMH U TIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
M 11 1 0
> HOTOT PATHITIH https://m.edso00.ru/1c209e37
.. bu6moreka [JOK
9 1 0
6 OObemB1 MHOTOrpaRHHKOB https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
: 0
7 IToBTOpEHHKE: ceueHus, paCCTOSIHUS U YTJIbl 4 1 https://m.edso0. (/1620937
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 ) 0



https://m.edsoo.ru/1c209e37
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11 KUIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | IlpakTnueckue
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
but6mmoreka [JOK
T 12 0 0
©1a BpaeniA https://m.edso0.ru/1c209e37
bu6moreka [IOK
& 5 1 0
OOnEmbt Ten https://m.edso00.ru/1c209e37
bu6moreka IIOK
B 1 1
E€KTOPBI U KOOPAMHATEI B IPOCTPAHCTBE 0 0 https://m.edso0.ru/Lc209e37
[ToBTOpeHue, 0000IICHHE, 7 1 0 bu6morexa [IOK
cUcTEMATU3AalU 3HAHUH https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Jara nudpoBbie
Ne i/ Tema ypoka Konrtpoasbnbie | IlpakTudeckue bp
Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE ITOHATHS CTEPEOMETPHH:
TOYKa, MpsiMasi, MI0CKOCTb,
npoctpaHcTBO. IIpaBuia
1 I/I§06T§)KCHI/I}I Ha pI/IC HKaX: 1 0 0 bubmorexa TIOK
p pHcy o https://m.edsoo.ru/aecc77cd
M300payKEHUS TJIOCKOCTEH,
napajuieIbHBIX MPAMBIX (OTPE3KOB),
cepearHbI OTpe3Ka
[TonsaTHs: nepecekaromuecs
2 IJIOCKOCTH, IIepECEKArOIIUECS IIpsIMas 1 0 0 bubmiorera TTOK
- 11ep p https://m.edsoo.ru/2d8a9c99
1 IJIO0CKOCTh
ITonsTHs: IEepeceKaromuecs
3 IJIOCKOCTH, IIEPECEKAIOIIUECS IpsIMast 1 0 0 bubmorera HOK
> TP - P https://m.edsoo.ru/db685e73
1 IJIOCKOCTh
3HaKOMCTBO C MHOTOIpaHHUKaMH,

4 M300payKeHUEe MHOTOTPAaHHUKOB Ha 1 0 0 bu6mmoreka [JOK
pUCYHKAaX, Ha MPOEKI[MOHHBIX https://m.edso00.ru/a63959ed
gepTexax
HauanpHble cBeIeHUS O KyOe

5 MMUpaMUIE, UX PA3BEPTKHU U MOIEIU 1 0 0 bubmorexa HOK

DAMHNS, Ux passep A https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPaHHUKOB
bu6mmoreka [JOK
6 Hauannuele cBegenus o kyoe u 1 0 0
4 y https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

IMAPAMUJIE, UX PA3BEPTKU U MOJICIIU.
CeueHust MHOT OIPaHHUKOB

[ToHsATHE 00 aKCHOMATHYECKOM

7 0oCTpOE cTepeoMe aKCcHo bubmorexa [OK
[MIOCTPOEHUU CT METPHUU: aKCUOMBI
p p ™ https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHH U CJICICTBUSI U3 HUX
ITousaTHe 00 aKCMOMATHYECKOM
8 IIOCTPOEHUHU CTEPEOMETPHUH: AaKCHOMBI bubmorexa TIOK
P P TPHI: https://m.edso00.ru/239c8ch4
CTEPEOMETPHH U CIEICTBUS U3 HUX
ITonsarre 00 akCHOMAaTHYECKOM
9 IIOCTPOEHUN CTEPEOMETPUU: aKCHOMBI bubmrorera ITOK
P P pi: https://m.edso00.ru/65c6b106
CTEPEOMETPHH M CJICICTBUSI U3 HUX
ITonsarue 00 akCHOMATHYECKOM
10 MIOCTPOEHUU CTEPEOMETPHH: aKCHOMBI butmmorexa [IOK
) https://m.edso00.ru/258fc245
CTEPEOMETPHH U CJICICTBUSI U3 HUX
B3anMHOe pacrionoxeHue npsMbIX B
1 MIPOCTPAHCTBE: MEepEeCceKaroIrecs, bubmmorexa [IOK
napajiesibHbIE U CKPEIIUBAIOIIUECS https://m.edsoo.ru/1a2520f6
psIMbIe
[TapanienbHOCTh PSIMBIX U
MJIOCKOCTEN B MPOCTPAHCTBE:
12 rapajuiejibHbIE IIPSMEBIE B bubmorexa TIOK
P P . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPaUIETbHOCTh TPEX
TIPSIMBIX
[TapanneapbHOCTh MPSAMBIX U
13 IUIOCKOCTEW B IPOCTPAHCTBE: bubmmorexa [IOK
[TapannenpbHOCTH IPSAMON U https://m.edsoo.ru/ee1d19b9
ILIOCKOCTH
Bbubmmoteka LIOK
14 VYTI1BI € COHAINIpaBIEHHBIMU 1

https://m.edso00.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
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https://m.edsoo.ru/9f4071b9

CTOpPOHAMU

15 Yroa Mexay npsiMbIMHU B bubmoteka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMHU B bubmotexa [JOK
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapanneapbHOCTb MIIOCKOCTEN: bubmmorexa [IOK
napajjieiabHble NIOCKOCTH https://m.edso00.ru/2e18f255
18 CBolicTBa napajuieNbHbIX ITOCKOCTEH br6amorexa [IOK
P https://m.edso0.ru/e504d656
[Ipocreiime npocTpaHCTBEHHBIE
19 (GuUrypsl Ha IJIOCKOCTH: TETpad, bubmmorexa [IOK
P  THAPESAPs https://m.edsoo.ru/4a28dc02
KyO, mapasienenumnes
. bu6mmorexka IIOK
20 Hoctpoertite ceernit https://m.edsoo.ru/1d434d0f
. bubmotexa [JOK
21 I1
OCTPOCHHE CCACHIH https://m.edsoo.ru/ec26fe5d
KonTtponsHas paboTa o reme
99 "ITpsiMble U IIIOCKOCTHU B bubmmoreka LIOK
npoctpancTse. [lapamiensHOCTh https://m.edsoo.ru/9a0a9e56
HPSIMBIX U TIJIOCKOCTEN"
Ilepne ocC )
23 HH(I:CHK:?TI:;}S:ZHGH T:I’KHIJ);MHI;: brbmrorexa LIOK
 IEPHERIHRY AP https://m.edsoo.ru/b19f6a5d
MPsIMBIE€ B IPOCTPAHCTBE
24 [Ipsimble mapannenbHble U bubmuorexa [IOK
MePHEHIUKYJISIPHBIE K TIIIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsimble napanienbHbIe U bubmuorexa LIOK
MIEPIIEHIUKYJIIPHBIE K IIIIOCKOCTH https://m.eds00.ru/ba545966
26 [Ipu3Hak nepreHIuKyJJIspHOCTH bubmmorexa [IOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
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https://m.edsoo.ru/ba545966

IPSIMOM U IIJIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Tpu3Hak nepneHanuKyJIIpHOCTH bubmmoreka [IOK
MPSIMOM U MJIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubmotexa [JOK
MEPHEHINKYJISIPHON MIIOCKOCTH https://m.eds00.ru/635¢5087

29 Teopema o npsmoit bubmmorexa [IOK
MEPIEHIUKYJIIPHOM TUIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubmmoreka LIOK
MEPIEHAUKYJIIPHOMN IUIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHANKYIAp U HAKIOHHBIE:

31 paccTosTHUE OT TOYKH J10 MJIOCKOCTH, Egggjﬁ?ﬁ:ﬁ;?zg 3c477d3
PacCTOSHUE OT NPSIMOM 10 IIOCKOCTH o '
[TeprienAMKYIISAp U HAKJIOHHBIE!

32 PacCTOSIHUE OT TOYKH J10 TIIIOCKOCTH, :];tlfsg;//lr:;(;ougg 6fefadd
paccTosTHUE OT MPSMOH JI0 TIOCKOCTH — '
[TepneHaUKysp U HAKJIOHHBIE:

33 paccTosHUE OT TOUKH J10 IJIOCKOCTH, Egggg&fgg?ggwm 863
paccTosTHUE OT MPSMOH 10 TIOCKOCTH T '
[TeprieHANKYIAp U HAKJIOHHBIE!

bu6 OK

34 paccTosHUE OT TOUKH J10 IJIOCKOCTH, htPtIsz'I/I;I;Tg;(;z)lru Idbee22be
PacCTOSIHHE OT IPSMOM JI0 TUTOCKOCTH T '

35 Vribl B IPOCTPAHCTBE: YIOJI MEXKIY bubmotexa [JOK
MPSMOM U TITIOCKOCThIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJl, JIMHEUHBINA YO bubmuorexa LIOK
JBYTPaHHOI'O yIiia https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJ, JUHEWHBIN yToJl bubmmorexa [IOK
JBYTPAHHOT'O yIja https://m.edsoo.ru/c7c777ed

38 [TepnieHAUKYIISIPHOCTh TUTIOCKOCTEH: bubmotexa [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
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https://m.edsoo.ru/66fefadd
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https://m.edsoo.ru/c7c777ed

MPU3HAK MEePIEHANKYISIPHOCTH ABYX
IJIOCKOCTEHN

https://m.edsoo.ru/ec3e2da3

[lepnieHIMKYIISIPHOCTD TIOCKOCTEN:

bu6moreka [JOK

39 HpHSHAK HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
IlepnieHIMKYJISIPHOCTD IUIOCKOCTEHN:
40 MIPU3HAK MEPICHANKYISIPHOCTH JIBYX brbmorexa [TOK
& https://m.edsoo.ru/ba75dc57
MJI0CKOCTEN
41 Teopema o TpEx MepIEHIUKYIApax bubmorexa [JOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEx MEPIEHIUKYIIApax bubamorexa [IOK
https://m.edso0.ru/52188a7d
43 Teopema o TpEX MepreHIUKYIIIpax bubmorexa [JOK
https://m.edso00.ru/9f246736
KonrtponsHas pabora mo remam
44 "TleprieH UKy IApPHOCTD NPSIMBIX U bu6mmoreka LIOK
mIockocTer" u "YTIbl MeXIy https://m.edsoo.ru/5b971ef3
IPSMBIMH U IIJIOCKOCTAMU "
[ToHsITHE MHOTOTpaHHHUKA, OCHOBHBIE
AJIEMEHTHl MHOT OTPAaHHHUKA,
45 BBIITYKJIBIE U HCBBIII)IyKJIBIe Bubmorexa [OK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKa
MHOTOI'paHHHKA
[Tpusma: N-yroypHas mpusMa; rpaHd U
46 OCHOBaHMUS IPU3MBL; IpsiMasi U bubmmorexa [IOK
HaKJIOHHAs ITPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJTHAS TOBEPXHOCTH MPU3MBI
47 [Tapannenenunesn, TpAMOYTOJIbHbBIN bubmotexa [JOK

napauieJiclnunea u €ro CBOIICTBA

https://m.edsoo.ru/8a7be683
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48

IInpamupaa: N-yroapHas nupamMuia,
I'PaHU U OCHOBAHME ITUPAMHUJIBI;
O0KOBas U MOJIHAs IOBEPXHOCTh
NApaMUIbl; IPaBUIIbHASA U yCCUEHHAS
nupamuia

bu6mmoreka [JOK
https://m.edsoo.ru/fblcd0a5

49

[IpaBuabHBIC MHOTOTPAHHUKH:
MOHATHE MTPABUIHHOTO
MHOTOTpaHHHUKA; MpaBUJIbHAS TPU3Ma
U MpaBUJIbHAS MUPAMKJIA; TPABHIIbHAS
TpeyrojbHasi MUpaMuIa 1
MPaBUJIBHBIA TETPAdAP; KyO

bu6mmoreka [JOK
https://m.eds00.ru/074c8865

50

IIpencraBienne 0 IpaBUIBHBIX
MHOI'OIrpaHHHKax: OKTasap,
JOAEKadIp U UKOCAIP.

bubmioreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CumMmeTpusi B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIBHO TOUKH,
MPSAMOM, TNIOCKOCTU. DJIEMEHTBI
CUMMETPHUH B TUpaMUax,
napajuiesienuneaax, mpaBuiIbHbIX
MHOTOT'paHHHUKaX

bu6moreka [JOK
https://m.edsoo.ru/b9e777d9

52

Briunciienue 3j1eMeHTOB
MHOTOI'paHHUKOB: pEOpa, TMaroHau,

YIJIBI

bubmioreka [IOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOW MOBEPXHOCTH U
MOJTHOM IMOBEPXHOCTH HPSIMOM
MIPU3MBI, IUIOIIaAb OCHOBAHUH,
TeopeMa 0 OOKOBOM MMOBEPXHOCTH
MPSAMOUN MPU3MBI

bu6moreka [JOK
https://m.edsoo.ru/37d84157

54

[Tnomans 60KOBOM MOBEPXHOCTH U

bu6mmoreka [JOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
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MOBEPXHOCTH MTPABUIBHON MTUPAMUJIBI,
TeopeMa o IUIOoNIaau 00KOBOM
MOBEPXHOCTH YCEYEHHOM TUPAMMUIBI

https://m.edsoo.ru/5603e30b

KonTtponpHas pabota o teme

bu6moreka [JOK

55
"MHororpaHHuKn" https://m.eds00.ru/a95f5c04
N bu6moreka [JOK
56 Honsmue 06 0bpEMe https://m.edsoo.ru/7ad0020b
N bu6mmoreka [JOK
> OObEM mupamuel https://m.eds00.ru/235171b3
N bu6mnoreka [JOK
58 00
DM THpaMUIET https://m.edsoo.ru/f47dfefd
N bu6mmoreka [JOK
59 00
DM TTHPAMIAB! https://m.edso00.ru/79¢10312
bu6moreka [JOK
60 O0Bé
DM TTHPAMIAB! https://m.edsoo.ru/2faadc3f
N bubmoteka IJOK
61 OOBEM mpusMEI https://m.edso0.ru/79853608
" bubmotexa [JOK
62 OOBEM mpH3MbI https://m.edso0.ru/1e053890
N bu6mmoreka [JOK
03 O0bEM npiaMbI https://m.edso0.ru/482d3f51
64 KontposnpHas pabora 1o reme bubmmoreka LIOK
"O06BEMBI MHOTOTPAaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpEeHue, 0000IICHHE
65 cucreMaTu3anug 3HaHuil. [loctpoenune bubmrorexa ITOK
. a ’ p https://m.edso00.ru/098bedad
CEYEHUH B MHOI'OI'PAHHHUKE
66 [ToBTOpenue, o6odIIeHNE bu6mmoreka [IOK

cUCTEMAaTU3alg 3HAaHUN.

https://m.edsoo.ru/f7792ba9
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Beruucnenne paccTOSHUN: MEXIY
JBYMsI TOUKAMHM, OT TOUKH J10 NIPSIMOH,
OT TOYKH J0 IIJIOCKOCTH, MEXKIY
CKPELIMBAIOILUMHUCS IIPIMBIMU

67

Htoroasi KOHTpoJbHas paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/b9146bcO

68

IToBTOpeHue, o6o0IIEeHNE
CUCTEMaTH3aLlHsl 3HAHUM.
Beruucnenue yriioB: Mexay
CKPEILMBAIOIUMUCS TPIMBIMH,
MEXAY IPSAMOU U INIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IJIOCKOCTAMHU

bubmioreka [IOK
https://m.edsoo.ru/56765e8b

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68
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11 KUIACC

KosnuecTBo 4yacoB DJIeKTPOHHbBIE
ara ungpoBbie
Ne n/m Tema ypoka Konrpoabnsie | Ilpakrnueckue A bp
Bcero u3yuyeHus | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcbl
Cdepa u map: 1ieHTp, paanyc,

1 HaMeTp; IUIOIAIb IOBEPXHOCTH 1 0 0 bubmorexa HOK
A P s P https://m.edsoo.ru/0341bc2b
cdepsl
B3aumnoe pacrnosioxkenue chepsl u

bubmioreka [IOK
2 IUIOCKOCTH; KacaTelIbHas IIOCKOCTh 1 0 0
https://m.edsoo.ru/bed12a43
K cepe; momanb chepor
N3o6pakenue cdepsl, mapa Ha bubmmoreka [IOK

3 1 0 0
mwrockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7{2
Humuaapryeckasi OBEPXHOCTb,

4 00pa3yromue MIINHIPUYECKOM 1 0 0 bubmotexa [JOK
TOBEPXHOCTH, OCh ITUJIMHAPUYECKOMN https://m.eds00.ru/6054b8c1
MTOBEPXHOCTH
unuaap: ocHOBaHMS U OOKOBas

5 MIOBEPXHOCTh, 00pa3yromas u och;, 1 0 0 bu6mmoreka [JOK
IUIONIAasL OOKOBOU M IOJIHON https://m.edso00.ru/18816216
MOBEPXHOCTH
N3006paxenne nuiMHapa Ha
iockocTh. Pa3Béprka munuHpa.

6 Ceuenus nunHApPa (MIIOCKOCTHIO 1 0 0 bubmorexa HOK

AP ’ https://m.eds00.ru/016e25eb
MapajuIeIbHON WA
TIePIICHINKYJIIPHOW OCH ITUIIH]IPA)
bubmioreka [IOK
7 Konnueckas mmoBepXHOCTS, 1 0 0
HHACCKA TIOBEPXHOCTS https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

o0pa3yrolme KOHUY eCKOH
MOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHue U BepIInHA,

8 obpa3 asi 1 OCh; TIJIOMIAb bubmorexa [JOK
pasyiom »- THIOTHEA https://m.eds00.ru/897dd3b2
OOKOBOM M TIOJIHON TTOBEPXHOCTH
VYceuéHnslii KoHyC: 00pa3yrolue u
9 BBICOTA; OCHOB&IZI/I?I " goszaH: bubmorexa TIOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N306paxenne KoHyca Ha MIOCKOCTH.
Pa3Béptka konyca. CeueHus KoHyca
10 (TUTOCKOCTBIO, TTapasuIeIbHOM bubmorexa [TOK
> 1P https://m.edsoo.ru/Obde1be8
OCHOBAHUIO, U TJIOCKOCTBIO,
MPOXOAAIIEH Yepe3 BEPUINHY)

11 KoMOuHnanust Ten BpanieHus u bubmotexa [JOK
MHOT'OI'PaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMCaHHBII OKOJIO

12 cdepsr; cepa, BUcaHHAS B bubmuotexa [JOK
MHOT'OI'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpalleHus

13 [Tonsarue 06 06bEMe. OCHOBHBIE bu6moreka [JOK
cBolicTBa 00BEMOB TEN https://m.edso00.ru/26a03fb7

N bu6mmnoreka [JOK
14 06
DEM THIHEApS, KoRyea https://m.eds00.ru/5513d87b
" bubmotexa [JOK
15 O6béMm 1mapa omans che
BEM LIAPA I MLIOWAAL Cepel https://m.edsoo.ru/d189bde2
16 [Tomo6HEBIE TENa B TPOCTPAHCTBE. bubmotexa [JOK

CooTHOomeHH MCXAY IJIomaaaMnu

https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

MOBEPXHOCTEH, 00BEMaMU TTOAOOHBIX
Tel

KonTtponbshas pabora o remam

bu6moreka [JOK

17
"Tena Bpamenus" u "O6bembI Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha nitockocTH U B bubmotexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Clio)XeHue U BBIYUTaHUE BEKTOPOB bubmorexa TIOK
P https://m.eds00.ru/23f4f089
bubmioreka [IOK
20 v
MHOEHE BeiTopa Ha JueHo https://m.edsoo.ru/dee379eb
Pasnoxxenue BekTopa mo TpémM
21 HEKOMILJIaHAPHBIM I1:eKT0 T:M bubmmorexa [IOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamuienenunena
Pemenue 3a1a4, CBSI3aHHBIX C
22 MPUMEHEHUEM MPaBUJ ACUCTBUH C bubmorexa [JOK
P P A https://m.edso00.ru/5a827900
BEKTOPaMH
KoopanHaTHO-BEKTOPHBIA METO,
23 I I/IpimeHI/H/I 1“e0Mei3 HYIECKUX ’ bubmorexa HOK
prp P https://m.edsoo.ru/d3alfe30
3a7a4
[IpsimoyrosnbHas cucTeMa KOOpAuHAT
24 B npoctpaHcTBe. Koopauuars! bubmmoreka LIOK
BekTopa. [Ipocreitmme 3a1aun B https://m.edsoo.ru/48db7058
KOOpJIMHATAX
o5 VYron Mmexay BekTopamu. CKaisipHOe bubmuorexa [IOK
MPOU3BEACHUE BEKTOPOB https://m.edsoo0.ru/725effc4
Brruuciienue yrioB Mexay bubmotexa [JOK
26
MPSIMBIMU U TIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
27 KonTtponbsHas paborta o reme bu6mmorexa [IOK



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

"BeKTopbl 1 KOOPAMHATEI B
npocTtpaHcTae"

https://m.edsoo.ru/77c22fc5

[ToBTOpEeHue, 0600IICHHE U

98 cucrteMaTu3anus 3HaHui. OCHOBHBIC 1 bubmoteka [JOK
¢burypsl, paxTel, TEOPEMBI Kypca https://m.edso00.ru/1780ba5d
TJIAHUMETPHH
[ToBTOpeHue, o6o0LIEHNE 1

29 cuctemaTu3anus 3HaHuii. OCHOBHBIE 1 bubmuorexa [JOK
¢burypsl, paxTel, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPHH
[ToBTOpEHUE, 0000IICHHE U

30 CHUCTEMAaTU3ALMs 3HAHUN. 3a1auyn 1 bubmrorexa ITOK

https://m.edsoo.ru/7491efe0
IJIAHUMETPUH U METOBI UX PEIICHUS
[ToBTOpeHue, 06001IeHNE U
31 CHCTeMaTH3alusl 3HaHUH. 3a1a9n 1 bubmorexa [JOK
https://m.edsoo.ru/4dffda97
TUTAHUMETPHUH U METOJBI UX PEIICHUS
[ToBTOpeHue, 0000IIeHHE U

39 cucteMaru3anus 3Hannii. OCHOBHBIC 1 bu6moreka [JOK
¢burypsl, paxkTel, TEOPEMBbI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPHH

bubmioreka [IOK

33 Hrorosas kouTpobHas pagora 1 https://m.edsoo.ru/ec24dfc2

34 [ToBTOpEHUE, 0000IICHHE U 1 bubmuorexa [IOK
cUCTeEMaTHU3allUs 3HAHUH https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM ITPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemMblie npegMeTHBbIE Pe3y/1bTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHIATUSIMU: TOUKA, IpsiMasi, HJIOCKOCTh
29 [TprMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPH PEIICHUU
' reoMEeTpUYECKUX 3a/1a4
- OnepupoBaTh MNOHIATHSMH: TAPAIICIBHOCTh U MEPHEHAUKYISIPHOCTD
' HPSMBIX U TIOCKOCTEH
24 KnaccuduimpoBaTs B3auMHOE PACHOJIOKEHUE MPAMBIX U MJIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBarh MOHSATUSIMU: JIBYIPAaHHBIA yroj, PaHd JBYTPAHHOIO yria,
7.5 peOpo ABYrpaHHOTO YIJIa, TMHEWHBIH yrol ABYTPAHHOTO yria, TpaaycHas
Mepa JIBYI'paHHOI0 yria
26 OnepupoBaTh MOHITUSIMU: MHOTOTPAHHUK, BBIMTYKJIBIA W HEBBITYKIIBII
' MHOTOT'PaHHUK, 3JIEMEHThI MHOTOTPaHHUKA, TPAaBUJIbHBIA MHOTOI' PAHHUK
27 Pacnio3naBaTh OCHOBHBIE BMJIbI MHOT'OTPaHHUKOB (IUpaMula, MpU3Ma,
' IPSIMOYTOJILHBIN Mapasienenumnen, Kyo)
KnaccuguuupoBaTh ~ MHOTOI'paHHUKH, BBIOMpas  OCHOBAHHUS  JUIS
- KJaccupuKanuu  (BBIMYKJIblE W HEBBIIYKJIbIE  MHOTOTPaHHHKH,
' NpaBUJIbHBIE MHOTOTPAHHUKH, TPSMBIE M  HAKJIOHHBIE TPHU3MBI,
napaIeIeIHIIe bl )
- g OnepupoBatb MOHATUSMU : ceKyuias MJIOCKOCTb, ceueHue
' MHOT'OIPaHHUKOB
210 OOBACHAT, MNPUHIUNBI  MOCTPOSHHUS  CEYEHHH  MHOTOTPAHHHKOB,
' UCIIOJIb3Yysl METOJ, CIEN0B
CtpouTh Ce€4YEHUS MHOTOIPAHHUKOB METOJOM CJIE€IOB, BBINOJHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX QUTYD:

BU/J] CBEPXY, COOKY, CHU3Y




7.12

Pemats 3a/la4i Ha HAXOXKJACHUC I'COMETPUUCCKHUX BCJIUYHH I10 o6pa3uaM
HIIM aJIrOpuTMaM, INPHUMCHASA HW3BCCTHLIC AHAJIMTUYCCKHUC MCTOAbI IIpHU
peicHn CTaHAApPTHBIX MATECMATHYCCKUX 3aJa4 Ha BbIYHUCICHHUC
paCCTOSIHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKHU OO pr[MOI?I, OT TOYKHU OO0

IJIOCKOCTH, MEKIY CKPCIINBAIOMIUMHUCA MTPSAMBIMU

7.13

Pematsn 3aJa4i Ha HAXOXKACHUC I'COMETPUUCCKHUX BCJIWYHH I10 06pa3uaM
WM aJITOpUTMaM, IIPHUMCHASA HW3BCCTHLIC AHAJIMTUYCCKUEC MCETOJAbI IIPU
PCHICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3aJa4 Ha BBIYUCIICHUC YIJIOB
MCKAY CKPCHIUBAOIIHUMHUCA HPIAMBIMU, MCKIY HpHMOfI 1 ITIJIOCKOCTBIO,

MCKIY INIOCKOCTAMU, IBYI'PAaHHLIX YI'JIOB

7.14

Bbuucnsate 00bEMBI W IIIOIIAAM TOBEPXHOCTEH MHOIOIPaHHHUKOB
(mpusMa, nmupamMua) ¢ IpuUMeHeHueM (GopMyJl, BEIUUCISATh COOTHOLIEHUS
MEXITY MJTOIIAISIMH MTOBEPXHOCTEH, o0BbEéMamMu MO100HBIX

MHOTI'OI'paHHHUKOB

7.15

OnepupoBaTh MOHATUSMU: CUMMETPHUS B IPOCTPAHCTBE, I[EHTP, OCh U

IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUN GUTYPBI

7.16

W3BnekaTh, mpeoOpa3oBbIBATH M HHTEPHPETHPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpPEICTaBICHHYIO Ha

YepTekKax U pUCyHKaxX

7.17

[IpumensTe reoMmerpuueckue (akThl A PELICHHs] CTEPEOMETPHUECKUX
3a/a4y, MNPEANoJaraloluX HECKOJIBKO IIaroB pEHIeHUs, €CIIU YCIOBHS

IMPUMCHCHUS 3a/IaHbI B SIBHOM (bopMe

7.18

[Ipumenats mnpocrelinue NpOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-

KOMMYHUKAITUOHHBIC CHUCTCMbI ITPH PCHICHUU CTCPCOMCTPUICCKUX 3a/lav

7.19

[IpuBoauTs NMpUMEpPB MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOIE U

JKHU3HH, PaCIIO3HABATh IMPOABJICHHUC 3aKOHOB I'€OMCTPUU B UCKYCCTBC

7.20

[IpuMeHsITh MOTy4YeHHbIE 3HAaHUS HA IPAKTUKE: aHAJIM3UPOBATh pealibHbIe
CUTyallud U IPUMEHATh M3yYEHHBbIE IIOHATUS B IPOIECCE IOHCKa
peLieHus MaTeMaTH4eCKH copMyIMpoBaHHON po0IeMBl,
MO POBaTh peajibHbIe CUTYallMH Ha S3bIKE T€OMETPUH, MCCIIEN0BATh
IIOCTPOEHHBIE MOZENIN C HCIIOJIb30BAHMEM T€OMETPHUUECKUX MOHATHH U
TeopeM, armapara aiareOpsl, pemaTh NPaKTHYECKUEe 3a/1a4M, CBSI3aHHbBIE C

HaXO0XJICHHUEM I'€COMCTPUUCCKUX BECIINYNH

11 KJIACC




Kon

IIpoBepsiemMble peaAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM

NpoBepseMOoro .
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBarh MOHATUSAMH: IUIUHAPHUYECKasi MOBEPXHOCTh, 00pa3yIoLHe
61 IMIMHAPHYECKON TTOBEPXHOCTH, IMJIMHAP, KOHUYECKas IOBEPXHOCTh,
' oOpa3yrole KOHHYECKOM  IIOBEpXHOCTH, KOHYC, cepuueckas
HIOBEPXHOCTb
6.2 PacnioznaBaTh Tena BpanieHus (MUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI IMOTYUEHHUS TEJ BPAIIICHHS
6.4 KrnaccuguiuposaTs B3auMHOE pacrnojokeHne chepsl U II0CKOCTH
OmnepupoBaTh MOHATUSAMHU: HIAPOBOH CErMEHT, OCHOBAaHUE CETMEHTa,
6.5 BBICOTa CErMEHTA, LIApOBON CJIOH, OCHOBAHME IIApOBOrO CJIOS, BBICOTA
IIapOBOI'0 CJIOS, IIAPOBOI CEKTOP
6.6 Bbruncnsate 00bEMBI M IJIOLIAAM TIOBEPXHOCTEW Tl BpallleHus,
' reOMEeTPUYECKUX Te C IPUMEHEHHEM (HOopMYyII
OmnepupoBaTh MOHATUSAMHU: MHOTOI'DAaHHUK, BIIMCAHHBIA B cdepy u
6.7 OINMMCaHHBINA 0KOJIO chepsl, chepa, BIHCAaHHAST B MHOTOTPAHHUK WM TEO
BpaIICHHUS
6.8 BbUUCIATE COOTHOMIIEHUS MEXIYy IUIOMAJIMH TOBEPXHOCTEH U
' 00BbEMaMH MOJTOOHBIX TeJ
6.9 N3o0paxkaTs m3yyaembie QUTYpBl OT PYKH H C IIPUMEHEHHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbImonHATE  (BBIHOCHBIE) IIJIOCKHE YEPTEeXKH W3 PHCYHKOB IIPOCTBIX
6.10 00BEMHBIX (QUIyp: BHUJ CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpALICHUS
W3Bnekatp, MHTEpHpETHpOBaTh U NpeoOpa3oBbIBaTh HHPOPMALUIO O
6.11 IPOCTPAaHCTBEHHBIX T'€OMETPHUUYECKUX (urypax, NpeacTaBIEHHYIO Ha
yepTexax U puCyHKax
[TpumeHsTh TeoMeTpudeckne (aKThl I PEHICHHs CTEPEOMETPUIECKUX
6.12 3aa4, MPEANONArarIliX HECKOJBKO IIAroB pPEIIEHHs, €CIH YCIOBHS
NPUMEHEHUS 3a/1aHbl B IBHOU (opme
6.13 OnepupoBaTh NOHIATHEM: BEKTOP B MPOCTPAHCTBE
6.14 BbIMONHATE EHCTBHUS CIIOKEHHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB U




YMHOXCHHA BCKTOpa Ha 4YHUCIIO, O6’b${CH5{TL, KakKuMH CBOMCTBAMHM OHHU

00J1agaroT

6.15

[IpuMeHsTh MpaBUIIO MapaiesenuIeaa Npyu ClI0KEHUU BEKTOPOB

6.16

OnepupoBarh MOHATUSIMH: JEKAPTOBBI KOOPAMHATBHI B IMPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA,
YrojJl MEXAYy BEKTOpaMH, CKaJsIpHOE MPOU3BEIEHUE BEKTOPOB,

KOJIJIMHECAPHBIC U KOMITIJTAHAPHBIC BEKTOPBI

6.17

HaxoauTts cymMMy BEKTOpOB M IPOU3BEIEHUE BEKTOpPAa HAa YMUCIO, YroJl
MEXJy BEKTOPAMHM, CKaJIIPHOE MPOU3BEIACHUE, PACKIAAbIBATh BEKTOP 110

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aznaBaTh IJIOCKOCTh YPAaBHEHUEM B 1€KapTOBOM CUCTEME KOOPIUHAT

6.19

Pemats HpOCTCfII.HHC TCOMCTPUUCCKUEC 3a/laid Ha TPUMCHCHUC

BCKTOPHO-KOOPAUWHATHOT'O METO1a

6.20

Pemats 3aJa4u Ha J0Ka3aTCJIbCTBO MATEMAaTHUYCCKHUX OTHOIIICHUN H
HaX0XJICHUC T'COMCTPUUCCKUX BCIIMYNH I10 06pa3uaM HJIK aJIropuT™MaMm,
IMPUMCHAA HU3BCCTHBIC MECTOABbIL Ipn PCUICHUHA CTaHJAapPTHBIX

MAaTEMaTH4YCCKHX 3aJa4

6.21

[IpumenaATs mnpocTeimme NPOrpaMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPHU PCIICHUU CTEPCOMETPUICCKUX 3ada4

6.22

[IpyBOINTH MpPUMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U

JKHU3HH, PaCliO3HAaBaTh IMPOABJICHNUEC 3aKOHOB I'COMCTPHUU B UCKYCCTBEC

6.23

[IpumeHsATs MOJNydYeHHBbIE 3HAHUS Ha TMPAKTUKE: aHAJIM3UPOBATH
peasibHble CUTYyallud M TPUMEHSATb H3y4YEHHBbIC TOHSTHUS B MpPOIECCE
MOWCKAa pEeLIeHHs] MaTeMaTU4ecKd CcHOpPMYIMpPOBAaHHONH MPOOIEMBI,
MOJIENTUPOBATh peajibHble CUTYAllMH HA SI3bIKE T€OMETPHUH, UCCIEA0BaTh
MOCTPOEHHBIE MOJEIN C HUCIOJb30BAHUEM T'€OMETPHUYECKUX IOHATUN U
TEopeM, amnmnapaTa aiareopbl, pelarb MIPaKTUYECKUE 3a/1a4i, CBS3aHHbIE C

HaxXO0XJACHHUEM I'€COMCTPUUCCKUX BCIINYNH




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJTIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

7.1

OcHOBHBIE TOHATHUS cTepeoMeTpuu. Touka, mpsMas, TIOCKOCTb, MPOCTPAHCTBO.
[TonsTve 00  aKCMOMATHYECKOM  TOCTPOCHHU  CTEPEOMETPHHM:  aKCHOMBI

CTCPCOMCTPUHN U CICACTBUA U3 HUX

7.2

B3auMHOe pacnosiokeHMe HOpsAMBIX B [POCTPAHCTBE:  IE€PECEKAIOLIUecs,
MapajulesibHble W CKpeliuBarommecs mnpsmele. [lapainenbHOCTs HOpAMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapaJUleIbHbIE NpsAMbIE B  MIPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX NPSAMBIX, NAPAIIIEIbHOCTh MPAMOM M IIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, YroJl MEXKAy MpsSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEN: MapaliesibHbIe TIOCKOCTH, CBONCTBA MapasjiedbHbIX
miockocter. Ilpocrelimme mpocTpaHCTBEHHBIE (UIYPhl HA TJIOCKOCTH: TETpaj’Jp,

Ky0, mapajuienenurnes, IoCTpOeHHe CedeHHM

7.3

[lepnieHIMKYJISAPHOCT NPSAMOM U IUIOCKOCTH: IEPHEHAUKYISAPHBIE MpsSMbIC B
IIPOCTPAHCTBE, MPSIMBbIE MTApaJUIENIbHBIE U TIEPIIEHINKYJISIPHBIE K INTIOCKOCTH, IPU3HAK
MEPIIEHIUKYJIIPHOCTH MPSIMON U MJIOCKOCTH, TEOpPEMA O PSAMOM MEPIEeHIUKYIISPHON
IJIOCKOCTU. YTJBl B MPOCTPAHCTBE: Yrol MEXAy HpsIMOA M IJIOCKOCTBIO,
IBYTPaHHBIM YroJ, JIMHEWHBIA Yroys JBYrpaHHOro yria. IlepneHaukynsap wu
HAKJIOHHBIEC: PACCTOSHUE OT TOYKHM [0 INIOCKOCTH, PACCTOSHHE OT HIPSIMOM JI0
IUIOCKOCTH, IPOEKLHUs (PUIyphl Ha IJIOCKOCThb. llepneHauKyIspHOCTh IUIOCKOCTEMN:
IIPU3HAK  NEPHEHIUKYJISAPHOCTH  JBYX  IUIOCKOocTed. Teopema o  Tpéx

nepreHaNKyIspax

7.4

IlonsiTME MHOrOrpaHHHKAa, OCHOBHBIE 3JIEMEHTbl MHOIOI'DAHHMKA, BBIIYKIBIE M
HEBBIIIYKJIbIE MHOTOIPaHHUKHM, pa3BEPTKA MHororpaHHuka. IIpusma: n-yrosbHas
npu3Ma, TPaHd U OCHOBAHUS MPHU3MBI, MpsAMas M HAKJIOHHAS MPHU3MBbL, OOKOBasl H
IIOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunes, npsMOyroJbHbIN Napaieaenun e
u ero cBoictia. [ImpamMua: N-yrojapHas nupaMuia, TpaHd U OCHOBAHUE ITUPAMU/IBI,
OoKOBas M TOJHAs MOBEPXHOCTh MUPAMUABI, paBUIbHAS M yCeUuEHHas MHUpaMUAaA.
OnemMeHTsl MNpuU3Mbl M NHUpaMubl. [IpaBuibHBIE MHOIONpaHHUKH: IOHSTHE
[IPaBUJIBHOIO MHOTOI'PDAaHHMKA, IpaBUJIbHAs IPU3Ma M IIPaBWIbHAs INHUpaMUia,

IIpaBWIbHAs TPEYrojbHas NUpaMUAa U MPaBWIbHBINA TeTpasap, KyO. [IpeacraBnenue




O NpaBUJIbHBIX MHOTOTPAaHHMKAX: OKTa’Jp, JOJAEKa’dp M ukocadapyrue CeueHus
MIPU3MBbI U TUPAMU/IBL
CummeTpusi B TNPOCTPAHCTBE: CHMMETPHS OTHOCHUTEIBHO TOYKH, MPSIMOH,
7.5 IJIOCKOCTU. DJIEMEHThl CUMMETPUM B UpaMuax, napajjiejaenunenax, IpaBuibHbIX
MHOTOI'paHHHUKAX
Brruucnenne »1eMEHTOB MHOTOIPaHHHMKOB: pEOpa, amaroHanw, yribel. [lnomans
OOKOBOM TOBEPXHOCTH M TIOJHOW IOBEPXHOCTH MPSAMON NPU3MBI, ILIOLIAAb
7.6 OCHOBaHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTH MPsAMON mpu3Msl. [1nomans 00KoBoi
MOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOM MHUPAMU[BI, TEeOpeMa O I[UJIOLAIN
yceu€HHoi nupamusl. [Toasatre 06 00béMe. OO0BEM MUPaAMUIBI, TTPU3MBI
-4 [Tono6usbie Tena B mpocTpancTBe. COOTHOLICHHUS MEXAY IUIOMIAISIMH TTIOBEPXHOCTEH,
' 00BEMaMU MOTOOHBIX TEJ
11 KUIIACC
Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA
6 ['eomerpus
[unmuHapuyeckas MOBEPXHOCTh, 00pa3yOUIUe IIHMHIPHIECKON TTOBEPXHOCTH, OCh
6.1 MUJIMHAPUIECKON TOBEpXHOCTH. LlunmHAp: ocHOBaHWS W OOKOBas MOBEPXHOCTB,
o0pa3yromas u 0Ch, IJIOMIA/Ib OOKOBOK M MOJHOM MOBEPXHOCTH
Konunyeckas moBepxHOCTh, 00pa3yroIe KOHUIECKOW MOBEPXHOCTH, OCh U BEPIIMHA
6.2 KOHMYECKON moBepxHOCTH. KOHyc: OCHOBaHME M BeplIMHA, 0Opa3yiomas U OcCh,
' Ion@aab OOKOBOM M TOJHOW TMOBEPXHOCTH. Y CEUYEHHBIH KOHYC: oOpa3yroiue U
BBICOTA, OCHOBAHMSI U OOKOBasi TOBEPXHOCTh
Cdepa u map: neHTp, paauyc, 1uaMeTp, IIOMIab MOBEpXHOCTU chepbl. B3anMuoe
6.3 pacmonoxeHue cdepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cdepe, MIoNanb
cdepsl
6.4 N300paxkeHre Te BpalleHUsI Ha TUIOCKOCTH. Pa3BEépTKa IMIIMHIPA  KOHYyCa
6.5 KomOunanuu Ttenm BpalleHUs W MHOTOIPAaHHUKOB. MHOTIOrpaHHUK, ONMHCAaHHBIN
' okoio cdepsl, chepa, BIUCAHHAS] B MHOTOTPAHHUK, WJTH TEJIO BPAIICHHS
[Tonstue 06 o0béme. OcHOBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
6.6 npSMOYTOIILHOTO Tapajuienenunena u cueactBus u3 He€. OOBEM UMIMHIpA,
koHyca. O0BEM mmapa u nomans cheps
6.7 [Tomobusie Tema B mpocTpaHcTBe. COOTHONMICHHS MEKIY  IUIOMIAISIMH
' MOBEPXHOCTEHN, 00bEMaMu OT0OHBIX T




Ceuennsi umiauHapa (MapajuleNlbHO M TMEPHEHAUKYJISPHO OCH), CEUYEHHS KOHyca

o8 (mapasuiesibHOEe OCHOBAHUIO U MIPOXOJAIIEe YEPE3 BEPIIUHY), CEUCHHUS LIapa
BekTop Ha miockoctd M B mpocTtpaHcTBe. CllOK€HHME W BBIYMTAHHE BEKTOPOB.
6.9 YMHOXEHHe BEKTOpa Ha 4uciio. PaznoxeHue BeKTOpa Mo TpEM HEKOMILJIaHAPHBIM
' BekTopam. [lpaBuno mapamnenenunena. Pemenne 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM IIPABUII IEHCTBUI C BEKTOPAMHU
[IpsMoyronbHas cucTteMa KOOpIMHAT B HpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [TpocTeifmme 3amauyn B KOOpAMHATax. Yroid Mexay BekTopamu. CkaispHoe

IMPONU3BCACHUEC BCKTOPOB. Breraucnenue YIJI0B MCXKAY MNPAMBIMU U IINIOCKOCTAMMU.

KOOp}IHHaTHO-BeKTOpHBIﬁ MCTOJ ITPpHU PCUHICHUU I'COMCTPUUCCKUX 3aaa4




ITPOBEPAEMBIE HA EI'S 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
IHPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeGOBaHUS K MPEeIMETHBIM Pe3yJIbTATAM 0CBOCHHS
NpoBePsAEMOro OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMBbl CpeJIHero o01ero
TpeOOBaHNUs o0pa3oBaHus

Bnanenue MeromaMu J1OKa3aTelIbCTB, AJITOPUTMAMH DPEIICHHS 3aJad;
yMeHHe (OPMYJIMPOBATh W ONEPUPOBATH MMOHITHIMH: OMNpEICICHUE,
aKcHoMa, Teopema, CIIEICTBUE, CBOWCTBO, MPH3HAK, I10KA3aTENLCTBO,
pPaBHOCHJIbHBIE (DOPMYIIHPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBATH
0o0paTHOE W MPOTUBOIOJOXKHOE YTBEPKIECHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, WCIOJIB30BaTh METOJl MATEeMATHYECKON WHIYKIIHH;
NPOBOJMTL  JOKa3aTebHbIC PACCYXKICHHS TpU pEIICHUH 3ajad,
1 OLICHMBATh  JIOTMYECKYI IPABWILHOCTh  PACCYXKICHHI; yMEHHE
OIEPUPOBATh MOHSATHUSIMH: MHOXXECTBO, IMOJMHOXECTBO, OMEpAIlMH HaJ
MHOXKECTBAMHU; YMCHHE HCIOJb30BATh TEOPETHUKO-MHOMXKECTBECHHBIM
amnmapar JJIsl OMMMCAHUS PEaTbHBIX MPOIIECCOB U SBJICHUI U TIPH PEIICHUH
3ala4, B TOM 4YHCJIE W3 JIPYTUX YYCOHBIX TNPEIMETOB, YMCHHE
OTIEpPHPOBATh MOHATUAMU: Tpad, CBSI3HBIN rpad, nIepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJlaBaTh M OMNKCHIBATH Tpadbl pa3IHYHBIMU

crioco0aMu; UCIOIb30BaTh rpadbl MpH peIeHUH 3a1a4

YMeHue omnepupoBaTh MOHATUSAMH: HATYpPaJbHOE YUCIIO, II€J0€ YHUCIIO,
CTENEHb C LEJIbIM MoKa3aTesieM, KOPeHb HAaTypaJbHOU CTENEHU, CTEIEHb
C palUOHANBHBIM  T[IOKa3aTeJIeM, CTElNeHb C  JEHCTBUTEIbHBIM
mokazaTteneMm, JiorapumM dYHMCclIa, CHHYC, KOCHHYC U  TaHTEHC
IPOU3BOJIBHOIO YMCIA, OCTaTOK IO MOAYJIO, PAlMOHAJIBHOE YHUCIIO,
UppalMoOHaJbHOE  YHUCJIO,  MHOXECTBA  HATYPaJbHBIX,  IEJBIX,
2 palMOHABHBIX, JCHCTBUTENBHBIX UHCEN; YMEHHE HCIOJb30BaTh
NpPU3HAKK JEIMMOCTHA, HAMMEHBIINI OOIIMIA JeJUTEeNb U HauMEHBIIEee
of1iee KpaTHOE, anropuT™M EBKIHMAa mpu pelieHnn 3a1a4; 3HAaKOMCTBO C
pa3IMYHBIMA ~ TO3WLHUOHHBIMM ~ CHUCTEMAaMH  CUMCIEHUS; yMEHHE
BBHITMIOJIHATh BBIYUCIICHUE 3HAYEHUN M TpeoOpa3oBaHUsS BBIPAXKEHUH CO
cTeneHsMH U Jyorapudmamu, mpeoOpa3zoBaHus JAPOOHO-PAMOHAIBLHBIX

BBIpa)KeHPIﬁ; YMCHHC OIICPpUPOBATL IMOHATHAMMU: IMOCICAOBATCIIbBHOCTD,




apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccus,
OeCKOHEYHO yObIBaomass TreOMETpHYecKas IPOrpeccHs; yMEHHEe
3a/1aBaTh MOCIEI0BATEIBHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dopmys; yMeHHE OINEepuUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
CONpPsKEHHBIE KOMILJIEKCHBIE YHCIIa, MOYJb U apryMEHT KOMILIEKCHOT O
yucna, ¢opmMa 3amuCH  KOMIUIEKCHBIX 4Hcesnl (TeomeTpudeckas,
TPUTOHOMETpUYeCcKass M  aiaredpamdeckas); yMeTb  IPOU3BOJUTH
apudmMernueckue IEHCTBUSA C KOMILJIEKCHBIMU 4YMCIAaMH; IPUBOAHUTH
OpUMEpbl  MCIOJIb30BAaHUS  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATh
MOHATUAMM: MaTpuua 2X2 u  3x3,  onpenenuTeslb  MaTPHILbI,

TCOMCTpHUY €CKHU CMBICII OIMPECaACINUTECIIA

YMeHue onepupoBaTh MOHATHAMM: PalMOHAJBHBIC, UPPALUOHAIBHBIC,
MoKa3aTeNbHbIE, CTENEHHbIE, JorapudMUUYEcCKUe, TPUTOHOMETPUUECKHE
YpPaBHEHHUsI U HEPABEHCTBA, HX CHCTEMbI; YMEHHE OIEPUPOBATH
MOHATUSIMU: TOXJIECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHuE, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHHM M HEPABEHCTB, PaBHOCUJIBLHOCTh
YPaBHEHMII, HEPaBEHCTB M CUCTEM; YyMEHUE pelaTb YypaBHEHUs,
HEPaBEHCTBA M CHCTEMBI C IIOMOILIBIO pa3JIMYHBIX NPUEMOB; peHIaTh
YPaBHECHMs, HEPAaBEHCTBA U CHUCTEMBl C IapaMeTpoOM; IPUMEHATH
YPaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI IJIs PEIICHUS MaTEMaTUYECKUX

3a/1a4 U 3a]1a4 U3 pa3IMuHbIX 001acTell HAayKU U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (YHKIHS, YETHOCTH (YHKIHUH,
NePHOANYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
(GyHKUIMH, SKCTpEeMyM (QYHKLHH, HanOOJbIlIee U HaUMEHbIIEE 3HAYEHUS
GbyHKIMM Ha TPOMEXKYTKE, HempepbIBHAS (DYHKIMS, aCUMITOTH Tpaduka
¢byHkuMU, IepBas ¥ BTOpas NPOU3BOHAS (YHKIUH, T€OMETPHUYECKUNA U
(GuU3MYECKHil CMBICI TPOM3BOJAHON, IepBOOOpa3Has, OmpeneaEHHbIN
MHTErpajl; yMEHHE HaxOJUTb ACUMITOTHI Ipaduka (QYHKLUHUU; YMEHHE
BBIUMCIATH MPOU3BOJIHBIE CYMMBI, TPOM3BEIACHMS, YacCTHOIO U
KOMIO3UIIMM (PYHKLIMH, HAXOAUTh ypaBHEHHE KacaTeIbHOH K rpauky
GyHKIMK;, YMEHUE HAXOAWTh MPOM3BOAHBIC DJIEMEHTAPHBIX (DYHKIUN;
YMEHHUE HCIIONB30BaTh IIPOU3BOJIHYIO JUISI HCCIENOBAaHUS (DYHKIIHIA,
HaXOJUTh HamOOJbIIME M HAUMEHBbIIME 3HAYeHHs (QYHKIHH; CTPOUTH
rpaduky MHOTOYJIEHOB C MCIOJIb30BAaHHUEM allllapaTa MaTeMaTH4ecKoro
aHajau3a; MPUMEHATHh MPOU3BOJHYIO JUII HAXOXKJIECHHUS HaWIy4dLIero

peUICHUA B IMPUKIAAHBIX, B TOM YHCJIC COLMAJIBHO-9KOHOMHYCCKHUX U




bu3MUecKrX 3a/Jadax; HaXOIUTh IJIOMAIN U 00bEMBI (DUTY C TIOMOIILIO
WHTErpaja; MPUBOJUTH MPUMEPbl MaTEMaTHUYECKOrO MOJCIMPOBAHUS C

MOMOIIBI0 U (P epeHITNaNbHBIX YPaBHEHUN

YMeHue omepupoBaTh TMOHATHAMH: Tpaduk QyHKIUH, oOpaTHas
GyHKIMS, KOMITO3UIUA (DYHKUWMA, TUHEWHas (QYHKIHS, KBaIpaTUYHAS
byHKIHSA, panuoHabHas byHKIHS, CTereHHas byHKIHSA,
TPUTOHOMETpUYEeCKUe  (YHKIUH, OOpaTHbIE TPHUTOHOMETPHUYECKHUE
GyHKIMM, TOKa3aTelbHas | Jorapudmudeckas QYHKIMH, YMEHHUE
CTPOHTh T'paUKU M3YYCHHBIX (YHKIUH, BBINOJHATH MPEOOPa30OBAHMS
rpadukoB (pYHKLIMHA, HCIOJIB30BAaTh IPaQUKH A1 U3ydEHHUS IPOLECCOB U
3aBUCHMOCTEH, TPU PEIISHUH 3aJa4 U3 JAPYTUX Y4eOHBIX MPEIMETOB U
3a/lay U3 pealbHOW KU3HU; BRIPAXKATH (HOPMYIIaMUA 3aBHCUMOCTH MEXKIY
BEIMYMHAMH; HCIOJb30BaTh CBOMCTBA U rpaduku QyHKOMA IS
pelleHus: ypaBHEHUH, HEPaBEHCTB U 3a/1ay C MapaMeTrpamu; u300pakath
HAa KOOPAMHATHOM IUIOCKOCTH MHOXECTBA pELICHH ypaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHue peniate TEKCTOBBIE 3aJadyM pa3HbIX TUIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, I0JIU U YacTH, Ha ABIMXKEHHUE, paboTy, CTOUMOCTh TOBApPOB U
yCIIyT, HAJOTH, 3a7a4y U3 00JaCTH YIPaBJICHUS JIMYHBIMU U CEMEUHBIMU
¢uHaHCaMM); COCTaBJIATh BBIPAXKEHUS, ypaBHEHUS, HEPAaBEHCTBA U MX
CHUCTEMBI O YCJOBHMIO 3a/Jaud, UCCIENOBATh MOJYYEHHOE DPEIICHHE M
OLICHMBATh MPABIONONO0OHOCTh PE3YJbTAaTOB; YMEHHE MOJCIHUPOBAThH
peasbHbIE CHUTyallUd HA SI3bIKE MAaTEMAaTHKHU; COCTaBIITH BBIPAXKEHUS,
YpaBHEHMS, HEPAaBEHCTBA M HUX CHCTEMBI II0 YCIOBUIO 3aJa4H,
UCCIIEN0BAaTh IIOCTPOCHHBIE MOJEIM C HCIIOIb30BAHMEM allapara

anreOppl, UHTEPIPETUPOBATH MOJIYUEHHBINA PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAME: CpelHEe apu(PMETHIECKOe, MeIuaHa,
HauOonblllee W  HAWMEHbIIEEe 3HAUYCHHS, pa3Max, JAHCIEpCHs,
CTaHJapTHOE OTKJIIOHGHHE YHCIOBOrO Ha0Opa; YMEHHUE W3BIICKATh,
UHTEPIPETUPOBATh HH(OPMAINIO, MPEICTABICHHYIO B Ta0JmMIax, Ha
qUarpammax, rpaukax, OTpaXkarollyl CBOHCTBA peabHBIX MPOIECCOB U
SIBJICHHIA; TIPEJCTABIISITh MHPOPMAITUIO C TIOMOIIBIO TAOIHII U TUATPaMM;
UCCIIEZIOBATh CTAaTHCTUYECKHE JAaHHBIE, B TOM YHCIE C MPUMEHEHHEM
rpa@u4ecKkux  METOJOB UM  DIEKTPOHHBIX CPENCTB; TpadudecKu
UCCIIEZIOBATh COBMECTHBIC HAONIONEHUS C TIOMOIIBIO JHArpamMm

paccerBaHus U JIMHEHHON perpeccuu




YMeHue omnepupoBaTh IMOHSITUSIMHU: CIyYalHBIM OIBIT W CIIy4ailHOE
COOBITHE, BEPOSTHOCTh CIy4alHOTO COOBITHUS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIOJb30BAaHUEM TpapUuecKuX METOMOB; MPUMEHSITh
(bopMyJIbl CIOKEHUS UM YMHOXKEHHsI BEpOATHOCTEH, (hopMyny mHoJHOM
BeposiTHOCTH, (popmyiy bepHynu, komOuHaTopHbIE (aKThl U HOPMYIIBL;
OIICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; YMEHHE OIepHPOBATh
MOHATUAMM: CIIydaliHasT BEJIMYMHA, paACIpPEIEIICHHE BEPOSTHOCTEN,
MaTeMAaTHYECKOE OKHMIAHUE, OUCIEPCHS W CTAaHIApTHOE OTKJIOHEHHE
Clly4allHOM BENWYUHBI, (DYHKIUU paclpeieneHuss U IIJIOTHOCTH
PaBHOMEPHOr0, II0Ka3aTeJIbHOIO M HOPMAJbHOIO pacIpe/iesieHul;
YMEHHUE HCIIOIb30BaTh CBOMCTBA M3YyYEHHBIX pacHpenesieHuid JJis
pelieHuss 3a7ad; 3HAKOMCTBO C TOHSATUSMHU: 3aKOH OOJBIIMX 4YHUCEN,
METOJIbI BBIOOPOYHBIX HCCIEAOBAHHI; YMEHHE TPUBOAUTH MPUMEP b
MPOSIBJICHUS] 3aKOHA OOJBIINX YUCET B NMPUPOIHBIX U OOIIECTBEHHBIX
SABJICHUSIX; YMEHUE ONEPUPOBATH NOHATHAMU: COYETAHUE, IEPECTAHOBKA,
YUCIIO COYETAaHUH, YUCIO IEPECTAaHOBOK; OMHOM HpIOTOHA; yMeHme
IPUMEHSTh KOMOMHATOPHBIE (PAKTHI U PACCYKICHUS AJI PEIICHUS 3a/1a4;
OLICHUBATh BEPOATHOCTH peanbHBIX COOBITHIA; COCTaBIIATh

BEPOSTHOCTHYIO MOJI€NIb U HHTEPIPETUPOBATH MTOTYYEHHBIM pe3yabTaT

YMeHue onepupoBaTh MOHATHAMM: TOYKa, MpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEIMYMHA yria, IUJIOCKUH  Yroll,
JBYTPAaHHBIN yroi, TPEXTPAaHHBIA Yroji, CKPELIMBAIOIIMECS MpPSIMBIE,
NapaJUIeIbHOCTh U MEPHEHIUKYISAPHOCTh MPAMBIX M MJIOCKOCTEH, yroJl
MEXIY NPSAMBIMU, YroJI MEXIy NPAMOH M IJIOCKOCTBIO, YroJl MEXKIY
IJIOCKOCTSIMM, PACCTOSIHUE OT TOYKH O INIOCKOCTH, PACCTOSHHE MEXKIY
IPSIMBIMH, PACCTOSIHUE MEXY IIJIOCKOCTSIMHU; YMEHHE HCII0JIb30BaTh IIPH
pELIEHUH 3a/1a4 M3y4YEHHblE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHUpPA; CTPOUTh
MaTEMaTUYECKUE MOJAEIU C IOMOIIbI0 T€OMETPUYECKUX IOHATHH U

BCJIIMYKH, PCHIATh CBA3aAHHBIC C HUMHU ITPAKTHYCCKUC 3a1a4r
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YMeHue onepupoBaTh MOHATHAMU: ILIOIMIAAL (QUIYPhI, 00bEM (QHUIYPHI,
MHOTOT'PaHHUK, MPAaBWIBHBI MHOTOI'PAaHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0O, Mapajienenures, Mpu3Ma, nupamuaa, ¢GuUrypa u TOBEPXHOCTH
BpalleHus, UIUHIP, KOHYC, map, chepa, miomans chepsl, MIOMaIb
MOBEPXHOCTH MHPAMUJIbI, MPU3MBI, KOHyCa, MHIUHApPA, 00bEM KyOa,

MMpsAMOYTOJIbHOI'O IMapauICIICIUIICAd, HHUpaMubl, IMPU3MbI, LNUWJIIMH/IpPA,




KOHYyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHsSI KOHYCa M IMIMHIPA,
napajuleibHble OCH WJIM OCHOBAaHHWIO, CEUYECHHE Ilapa, IUIOCKOCTb,
Kacatomasicsi cepsl, IMIMHAPA, KOHYCa; YMEHHE CTPOMTh CEUYCHHE
MHOTOTpaHHUKa, N300pakaTh MHOTOTPAHHUKH, (DUTYPHI B TIOBEPXHOCTH
BPAIICHUS, HX CEUYCHHS, B TOM YHCJIE C TIOMOIIBIO DJIEKTPOHHBIX CPECTB;
YMEHUE MPUMEHSTh CBOHCTBA T€OMETPUYECKUX (HUTYP, CAMOCTOSITEIBHO
GopMynupoBaTh ONpeAeNeHNs U3ydyaeMbIX (Uryp, BBIABUTATh THIIOTE3BI
0 CBOICTBax M MPU3HAKAX T€OMETPHUYECKUX (PUTyp, 0OOCHOBBIBATH HIIU
OIpoOBEpraTh HMX; yMEHHE NPOBOAMTH KIACCUPHUKAIMIO GHUTYp MO
Pa3IMYHBIM TIPU3HAKAM, BBIIOJIHATH HEOOXOJMMBIC JONOJIHUTEIHHbIE

IMOCTPOCHUA
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YMeHue omnepupoBaTh IOHSATHUSMHU: JBIDKEHHE B  IPOCTPAHCTBE,
napauiesibHbIi MepeHoC, CHMMETPHUSI Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE IMOAO00UsS, MOAOOHBIE (DUTYpPBI; YMECHHE
pacrio3HaBaTh paBHbIC U MOAOOHBIC (PUIYPBI, B TOM 4YHCJE B IPUPOJE,
UCKYCCTBE, ApXHTEKType; HCIOJIb30BATh T'€OMETPUYECKUE OTHOILICHHS
NPy pEIICHUH 3aJa4; HaXOIUTh TI'€OMETPUYECKHE BEIMYMHBI (IJIMHA,
yroy, IJOW@Ab, 00bEM) MpU pEHIeHHH 3a7ad U3 JPYruX YyueOHBIX
NPEAMETOB U U3 PEabHOW KU3HU; YMEHHUE BBIUUCISITH T€OMETPUICCKHE
BEIMYUHBI (IJIMHA, YTOJ, IUIOMAIb, O0OBEM, IIIOIIAIL MMOBEPXHOCTH),
UCTIONIB3YSl M3y4YeHHbIE (OPMYIbl M METOABI, B TOM YHCIE: IJIOIIAIb
MIOBEPXHOCTH THPAMHIbI, TIPHU3MBbI, KOHYCA, MWIMHAPA, TUIOMAIb CHEpHI;
00BEM Ky0a, MPSIMOYTOJIBHOTO Mapajuiefieluea, MTUPaMHIbI, TPH3MBI,
IWIMHIPA, KOHycCa, Iapa; yMEHHE HaXOAWTh OTHOIIEHHEe OO0OBEMOB

oJ00HBIX pUryp
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YMeHue onepupoBaTh NOHATUSIMU: NPAMOYTOJIbHAsA CUCTEMA KOOPAMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOpPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOM3BEJCHUE BEKTOpa Ha YHUCJIO, Pa3JIO)KEHUE BEKTOpa o Oasucy,
CKaJSIPHOE TPOU3BENECHHE, BEKTOPHOE IPOU3BEICHHE, YrOl MEXKIY
BEKTOPAMU; YMEHUE HUCIOJIb30BATh BEKTOPHBIA MU KOOPAMHATHBIA METOL
JUI  pelIeHHus TEeOMEeTPUYEeCKHX 3a7ad M 3aJad JpYrux ydeOHBIX

MPEeMETOB
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YMmenue BbIOMpaTh TOAXOASAIIMN METOA [ pelIeHus 3ajayy;
[IOHMMaHUE 3HAYMMOCTH MATEMaTUKUM B W3YyYEHUU IPUPOAHBIX U
OOIIECTBEHHBIX IPOLIECCOB U  SBIEHUI; YMEHHE pAaclO3HABaTh

IMMPOsABJICHUC 3aKOHOB MATCMATUKHU B HCKYCCTBC, YMCHUC IIPpUBOAUTH




NpUMEPHl  MAaTEMAaTHYECKHUX OTKPBITUA POCCUUCKOM H  MHUPOBOH

MaTeMaTUYECKON HayKH




INEPEYEHD 9JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbBIX HA EID
11O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Koxn
1 Uucna v BEIYMCIEHUSA
1.1 HatypanbHble u nensie uncia. [Ipu3Haky 1emMMOCTH HEeTbIX YHCel
1o Panonansuele  unciaa. OOBIKHOBEHHBIE M JIECATHYHBIE JApPOOH, MPOICHTHI,
' OeCKOHEeUHbIEe TePHOIUIECKIE TPOOHU
13 ApudmeTnueckuil KOpeHb HaTypaJbHOM creneHu. JlelicTBusa ¢ apudMeTnyecKumMu
' KOPHSIMH HaTypaJbHOU CTETEeHU
14 Crenens ¢ nensiM nokasareneM. CTeneHb ¢ palMOHAIBHBIM IToKazaTesneM. CBolcTBa
' CTENEHH
L5 CuHyc, KOCHMHYC M TaHT€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YU CIIOBOT 0 apryMeHTa
1.6 Jlorapudm uucna. JleciTHYHBIC U HATYPaJIbHBIC JIOTaPUPMBI
HelictButenpHble uYHcna. ApudMeETHUYECKHE ONepandd C JIeHCTBUTEIbHBIMH
1.7 gucnamu. [TpuOmmkEéHHbIE BEIYUCICHUS, TIPaBHUIa OKPYTIICHHS, IPUKHUIKA U OI[EHKa
pe3ynbTaTa BEIYHCICHUI
1.8 [TpeoOpazoBaHue BhIpaKEHUIH
19 KommiekcHbie uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Ienbie u ApoOHO-pallOHANIbHBIE YPaBHEHUS
2.2 HppanuoHanbHbie ypaBHEHUS
2.3 Tpuronomerpudeckre ypaBHEHH
2.4 [Toka3zaTenbHble U JorapudmMuyecKkrue ypaBHEHUS
2.5 Llenbie u APOOHO-pallOHAIBHBIC HEPAaBEH CTBA
2.6 HppanuoHanbHbIe HEPABEHCTBA
2.7 [Toka3zaTenbHble U JorapudmMuyecKue HepaBeHCTBa
2.8 TpuroHomerpuyeckrue HepaBeHCTBa
2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHHUM U HEPABEHCTB
2.10 VYpaBHEHUs1, HEPAaBEHCTBA M CUCTEMBI C TapaMeTpaMu
211 Marpuiia cucTeMbl JIMHEHHBIX ypaBHEHHNA. ONpeeInTeNlb MaTPHIIBI




OyHKIUU U rpaduKu

Oynkmus, cnocodsl 3amanus ¢yHkuuu. ['paduk ¢yHkinuu. B3aumHo oOpaTHBIE

3 ¢ynkuuu. YétHele u HeuéTHble PyHKIUU. [lepuoanueckue pyHKIUN
ObnacTp ompeneneHuss M MHOXECTBO 3HaueHWW QyHkuuu. Hymm QyHkum.
32 [TpomexxyTku  3HaKomocTOsSHCTBA. [IpOoMeXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMyMbl U MUHUMYMBI QyHKOuH. HanOomnbliee ¥ HauMeEHbIIEe 3HAYCHHE
(YHKIIMH HA TPOMEXKYTKE
33 CrenenHass (QyHKIMS C HaTypajJbHBIM M IIeJbIM IoOKa3aTeneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduK KOpHS N-0i CTENEHH
34 Tpuronomerpruueckue GyHKIIUU, UX CBOWCTBA U IPaUKH
3.5 ITokazaTenbHas u norapupmudeckas GyHKIMU, UX CBONCTBA U IpapUKu
35 Touku paspbiBa. Acumnrtorsl rpagukoB QyHkumil. CpoiicTBa  QyHKUHH,
' HENpEepbIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/JaHUS TTOCTIEI0BATEIbHOCTEH
3.8 ApupmMeTnueckas 1 reomeTprueckas nmporpeccu. opmyiia CI0KHBIX TPOIICHTOB
4 Hayana matemaTtuyeckoro aHaausa
4.1 [TpousBoanas ¢pynkuuu. [IpousBoaHbIe 3MeMeHTapHbIX QYyHKINN
[IpumeHeHue TMPOU3BOMHOM K UCCIENOBaHUIO (YHKIUHA Ha MOHOTOHHOCTH U
4.2 dKCTpeMyMbl. HaxokeHne HanOOINBIIero U HAMMEHBIEro 3HavueHus (DyHKIUU Ha
OTpe3Ke
4.3 ITepBooOpa3zHas. MuTerpan
5 MHoXecTBa U JIOTUKa
51 MHoxecTBO, onepanuu HaJ MHOKecTBamMu. Jlnarpammel Diisiepa — Benna
5.2 Jloruka
6 BeposTHOCTh 1 cTaTHCTHKA
6.1 OmnwucarenbHas CTATUCTHKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 ['eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbie 1 MIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTU BpalICHUS




7.5

KOOpI[I/IHaTBI H BCKTOPLI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

I'eomerpus. 10-11 knaccol. bazoBblii ¥ yriay0éHHbIH YpoBHU. Y4eOHUK. ABTOp: ATaHacsH JL
C., Byry3os B. @., Kagomues C. b. u np. U3narensctBo: [Ipocemienne; ['ox nznanus: 2022

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

I'eomerpus. 10-11 kuaaccsl. ba3oBblii U yruay0aéHHblii ypoBHH. KoOHTpoJbHBIE pPadoOTHI.
Asrop: Nuenckas M. A. U3narensctBo: [IpocBemienne; ['on n3manus: 2023

I'eomerpus. 10 kuacc. ba3zoBbiii W yriyO0néHHbli ypoBHH. JIMAaKkTH4YecKHe MAaTepHAJBI.
Agtop: 3uB b. I'. M3natensctBo: [Ipocemenue; ['ox uznanms: 2025

I'eomerpus. 11 kuaacc. ba3zoBblii M yriay0aéHHbli ypoBHH. JuaakTHdeckue MaTepUAIbI.
Asrop: 3uB b. I'. U3natenscrBo: [IpocBemnienue; ['on n3nanus: 2025

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

1. ®enepanbHblil MHCTUTYT Neparorndeckux uzMepenuit. OI'D u EI'D no matematuke. Ha
caiite pa3meniarorcs: 1emo-Bapuantel EI'D, OI'D, 'BD no matemaTrke, COOpHUKH
MaTepuasoB AJi1 MOATOTOBKY 00YYarOIIMXCs 0 MaTeMaTHKe, METOIUYECKHIE
PEKOMEHIAIHH SKCIEPTOB MPESIMETHON KOMHCCHH M0 MaTeMaTuke. https://fipi.ru/

2. TocymapctBeHHas obpa3oBatenbHas miuaTdopma «Poccuiickas 3J1eKTpOHHAS IIKOJIA) —
ATO UHTEPAKTUBHBIEC YPOKH MO BCEMY IIKOJIbHOMY Kypcy ¢ 1 mo 11 kiacc ot jrydrmmx
yUuTENel CTpaHbl, B TOM YUCIIE IO MaTEMaTHKE.

3. HudopmanroHHO-00pazoBaTeNbHAs cpena AN U3YICHUS MaTEMaTHKH, 00beTUHSIOIAs

ydeHuka (B ToM yucie nereit ¢ OB3), yuurtens, poauTens U OTKphIBatOIasl paBHBIN


https://knigozakaz.ru/catalog/40579
https://knigozakaz.ru/catalog/40579
https://knigozakaz.ru/catalog/2599
https://knigozakaz.ru/catalog/2599
https://knigozakaz.ru/catalog/41945
https://knigozakaz.ru/catalog/41945
https://knigozakaz.ru/catalog/41945
https://knigozakaz.ru/catalog/41945
https://fipi.ru/

JOCTYI K KAYeCTBEHHOMY 00IIeMy 00pa30BaHHUI0 HE3aBUCUMO OT COIIMOKYIbTYPHBIX

ycnosuid. https://resh.edu.ru/about

4. OGpa3oBaTenabHBINA NOPTAJ A HOATOTOBKH K SK3aMEHaM 110 NpopHIbHON 1 6a30Boi

matematuke. https://math-ege.sdamagia.ru/



https://resh.edu.ru/about
https://math-ege.sdamgia.ru/

