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®enepanpHas  pabouyas nOporpamMmMa IO  y4eOHOMY  NpPEAMETY
«MaremaTukay (yriyOn€HHBIN ypoBeHb) (IIpenMeTHas obnacte «MaremaTuka
u uH(pOpMaTHKa») (Janee COOTBETCTBEHHO — IporpaMma MO MaTeMaTHKe,
MaTeMaTHKa) BKJIIOYAET MOSCHUTENBHYIO 3aIllMCKY, COAEpX aHHe OOydeHMHs,
IUTAHUPYEMbIE  Pe3yJbTaTbl OCBOCHHS TMPOTrpaMMbl IO  MaTeMaTHKe,
TEMaTUYECKOE IUIAaHUPOBaHUE, IMepedyeHb (Koau(pukaTop) MNpoBEpsSEMbIX
TpeOOBAHMI K Pe3yJIbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEeIbHON IPOrPaMMBbI
CpeqHero oouero oOpa3oBaHUs M DJIEMEHTOB COJEP)KAaHUS MO MaTEMaTHUKE.
[TosicuutenpHas 3amucka OTpakaeT oO0mMe Lenu W 3a7auyd  U3y4YeHus
MaTeMaTHKH, XapaKTEPUCTUKY IICUXOJIOTUYECKUX MPEINOCHUIOK K €€ U3yUYEHHUIO
00y4alolMMUCs, MECTO B CTPYKType y4eOHOro IJiaHa, a TaKKe MOAXOIbI K
oTOOpYy conaep)KaHHsA, K OINpEACNCHUIO IUIAaHUPYEMbIX pe3yJbTaTOB U K
CTPYKTYp€E TEMaTUYECKOTr0 Ii1anupoBanusi. ConepkaHue 00y4eHus: pacKpbIBaeT
COJEPIKATENIbHBIE JIMHUHM, KOTOpBIE IIpelaralTcs Uil 00s3aTeNbHOIO
U3Y4YEHHs B KaXJIOM Kjacce Ha YpOBHE CpelHero oouero oOpa3oBaHMS.
[Tnanupyemble pe3yiabTaTbhl OCBOECHUS! MPOTpaMMbl [0 MATEMAaTUKE BKIIIOYAIOT
JMYHOCTHBIE, METaNpeIMETHbIE PE3yJbTaThl 3a BECh IMEpPUOJ OOydeHHs] Ha
YpOBHE CpelHero oodiero oOpa3zoBaHUs, a TaKXkKe MPEIMETHbIE JOCTUKEHHUS
00yJaroIerocs 3a Kaxabli To1 00ydeHHs.

HOACHUTEJDBHASA 3AIIMCKA

['eomeTpus sBiseTCSs ONHMM M3 0A30BBIX KypCOB Ha YpPOBHE CpEIHETO
oOmero oOpa3oBaHus, TakK KaK O0ECHeYrBaeT BO3MOXKHOCTh HW3YUYEHHS
IUCUUIUINH ~ ©CTECTBEHHO-HAyYHOM  HANpaBICHHOCTH U TPEIMETOB
ryMaHuTapHoro 1ukia. [lockonbky jJoruueckoe MplluieHue, GopMupyeMoe npu
M3Y4YEHUU 00YyUaIOUUMUCS MOHATHUIHBIX OCHOB F'€OMETPHUH, ITPH JOKA3aTEIbCTBE
TEOpEM U TMOCTPOCHHUU LIETOYKH JIOTUYECKUX YTBEPXKICHUN TpPHU PpEIICHUU
T€OMETPUUYECKUX 3a/ad, YyMEHHE BBIABUTAaTh M ONpPOBEPraTh THUIIOTE3BI
HETOCPEJCTBEHHO HUCIONb3YIOTCS MPHU PELICHUHU 3a]1a4 €CTeCTBEHHO-HAYyYHOTO
[IUKJIa, B YACTHOCTU (PU3NYECKUX 3a/1a4.

[lenp ocBoeHust mporpaMMmbl ydeOHoro kypca «l'eomerpus» Ha
yraIyOJIEHHOM  ypOBHE —  pa3BUTHE  WHAMBHIYAIbHBIX  CIIOCOOHOCTEH
oOy4Jaronuxcsi Mpyu U3yYEeHUH TEOMETPHH uepe3 00ecrneueHre BO3MOKHOCTH
MPUOOPETEHUST W UCIIOJIB30BaHUs O0Jiee TITyOOKHWX T€OMETPUUYECKHX 3HAHUU U
JNCUCTBUN, CHEMU(PUIHBIX TEOMETPHH, W HEOOXOAUMBIX IS YCIEITHOTO



HpO(beCCI/IOHaJII)HOFO O6pa?>OBaHI/IH, CBA3aHHOI'O C HCIIOJIb30BaHHUCM
MaTCMaTHKH.

[IpuopuTeTHBIMU 3ajlayaMu Kypca T€OMETpUM Ha YriayOJEHHOM YpOBHE,
PACIIMPSIONIMMH M YCUIUBAIOIIUMHE Kypc 0a30BOTO YPOBHS, SBJISTFOTCSI:

" pacIIMpeHHe NPEeACTABICHUS O TeOMETPHH KaK YaCTH MHPOBOIT KyJIbTYpHI
1 (HOpPMHUPOBAHUE OCO3HAHUS B3aUMOCBSI3H TEOMETPHH C OKPY KAIOITUM
MHPOM;

(dhopMHpOBaHHUE TPEJACTABICHUS O IMPOCTPAHCTBEHHBIX (DUTYpax KakK O
BOKHEHUIINX MaTEMaTUYECKHX MOJENSAX, MO3BOJIAIOIINX OIUCHIBATh U
M3y4yaTh pa3HbIE SIBICHUSA OKPYXAIOUIEro MHpa, 3HAHUE MOHATHUIHOTO
anmapara o pazzaeny «CtepeoMeTpus» yueOHOro Kypca reOMETPHUH;
dbopMHpOBaHWE YMEHHS  BJIAJNETh  OCHOBHBIMH  TIOHATHSAMH O
MPOCTPAHCTBEHHBIX (UTYpaX M WX OCHOBHBIMU CBOWCTBaMH, 3HAHUE
TeopeM, GOopMyIT M YMEHHUE UX MPUMEHSTh, YMEHHSI TOKA3bIBATh TEOPEMBI
¥ HaXOJUTh HECTAHAPTHBIC CIIOCOOBI PEIICHUS 3a1a4;

dbopMUpOBaHHE yMEHHsI paclo3HaBaTh Ha 4YEpTEkKax, MOJCISIX M B
pealbHOM MHpPE MHOTOTPAaHHUKM W Tella BpallleHHs,, KOHCTPYHPOBAThH
Tr€OMETPUYECKUE MOJICIIH;

dbopMHpOBaHUE  TOHWMAHHUS  BO3MOXXHOCTH  aKCHOMATHYECKOTO
MOCTPOEHUS MAaTEMaTUYECKUX TeOopui, GOPMHUPOBAHNE TTOHUMAHUS POJTTU
aKCHOMATHKH MPHY TTPOBEICHUH PACCYKICHU;

(dhopMHpOBaHUE YMEHUS BIAJCTh METOJIAMU JJOKA3aTEIbCTB U aJITOPUTMOB
pellleHus, YMEHUSI WX TNPUMEHATh, TMPOBOIUTH JOKa3aTEIbHBIE
pacCyXJIeHHus B XOJ€ PEIICHUS CTEPEOMETPUUECKHX 3aJad U 3aJad C
MPAKTUYECKUM  CoJepkKaHueM, (opMuUpOBaHHE TMPEACTABICHHUS O
HEOOXOJAMMOCTH JIOKA3aTeNbCTB MPU OOOCHOBAHWM MATEMaTUYECKHUX
YTBEP)KICHUA W PO AaKCUOMATHKHA B TIPOBEACHHUH JCTYKTHBHBIX
pacCyKIeHUN;

pa3BUTHE W COBEPIICHCTBOBAHWC WHTCIICKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH oOyJaromuxcs, MI03HABATEIbHOM aKTUBHOCTH,
MCCIIEJIOBATEILCKAX YMEHUW, KPUTHYHOCTH MBIIIUICHUSI, WHTEpeca K
W3YYEHUIO TEOMETPUH;

dbopmupoBanne  (YHKIMOHATBHOW  TPAMOTHOCTH,  PEJICBAaHTHOM
TCOMETPUU: yMEHHUS PACIO3HABATh TPOSBICHUS T'€OMETPUUYCCKHUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaTbHBIX JKU3HEHHBIX
CUTyallMsIX W TPH HM3YYEHUW APYTHX YUEOHBIX MPEIMETOB, IPOSBIICHUS



3aBUCUMOCTEM M  3aKOHOMEPHOCTEW, MOJEIUPOBAHMS  PEATbHBIX

CUTYallMi, HCCIEAOBAHMS IOCTPOCHHBIX MOJENIEH, WHTEPIPETALHNH

IIOJIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJIEpP)KAaTEIbHBIMU JTUHUSAMHU yueOHOro Kypca «l eomerpusi»
B 10-11 knaccax sasmsrorcs: «lIpsiMple W IIIOCKOCTH B IPOCTPAHCTBEY,
«Mmnororpannukmn», «Tema BpameHus», «BekTopel W KOOpAMHATHI B
IIPOCTPAHCTBEY, «JBHKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU I'€OMETPUM Ha YTIyOJIEHHOM YpOBHE OOyYEHHUS B
10—-11 xmaccax, OTHOCUTCS] KO BCEM COJIEpKATEIbHBIM JTUHUSM y4eOHOTO Kypca,
a (¢GopMHUpOBaHWE JIOTHYECKUX YMEHHUU paclpenensieTcss He TOJIbKO II0
COepKATeIbHBIM JIMHUAM, HO ©W 10 Tojmam oOyuenus. CoxpepxaHue
o0pa30BaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM  pPE3yJIbTaTaM OCBOCHHS
denepanibHON pabouell MporpaMMbl, paclpelei€HHbBIM MO0 rojaM O0yuYeHus,
CTPYKTYpUpPOBAaHO  TakuM  00pa3oM, YTOObI KO BCEM  OCHOBHBIM,
NPUHIMIHAIBHBIM BOIIPOCaM OOy4Yaromifecs: o0paiaiuch HEOJHOKpPATHO. DTO
MO3BOJISIET OPraHU30BaTh OBJIAJACHUE TIEOMETPUUYECKUMHU TOHATHUSMH U
HaBBIKAMH TIOCJICJIOBATEIFHO M TOCTYIMATEIbHO, C COONIOJCHUEM MPUHIUIIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHUA BKJIOYAaTh B OONIYI0 CHUCTEMY
F€OMETPUYECKUX MPEICTABICHUN OOyYaroOlUXCs, paciiupss U yriayOnuss e€,
00pazyst IPOYHbIE MHOKECTBEHHBIE CBS3H.

[Tepexona kK M3y4EeHUIO TEOMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISET:

co3garb ycioBus Ui auddepeHnHanvii  00y4deHUs, TMOCTPOCHHUS
WHJVBHUIYaJIbHBIX o0Opa3oBaTeIbHBIX Iporpamm, o0ecreyuTh
yriyONéHHOE M3Yy4YeHHE TeOMETPHHM KaK COCTAaBJISIONMIEH y4eOHOTO
npeamera «MaremaTukay;

MOJTOTOBUTH OOYYAIOUINXCSA K MPOJOIKCHHIO M3yUEHHUS MATEeMaTHKH C
yuétoMm BbIOOpa Oyaymie npodeccun, odbecriednBas MPeeMCTBEHHOCTD
MEXIy OOIIKUM U MPOPECCHOHATIBHBIM 00pa30BAHUEM.

Ha wusyuenue yueOHoro kypca «l'eomerpus» Ha yriayOJE€HHOM YpPOBHE
orBoauTcs 204 gaca: B 10 kiracce — 102 gaca (3 gaca B Henento), B 11 kiracce —
102 gaca (3 yaca B HezenIO).



COIAEPKXAHUE OBYUEHUSA
10 KJTACC
IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TMOHATUA cTepeoMeTpuu. Touka, mnpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMaTHYECKOM NOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnosioKeHHE NPSIMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
napajielibHble W CKpeluBarouiuecs mnpsamble. [Ipu3Haku CKpemnBaromnXcs
npsmelx.  [lapamnenbHOCTE  OpPSIMBIX M INIOCKOCTEHM B IPOCTPAHCTBE:
[apajulesIbHble MpsMbIE B IIPOCTPAHCTBE, MAPALIEIBHOCTH TPEX IMPSAMBIX,
[IapajuIeNIbHOCTh INPSAMOW M IIOCKOCTH. [lapammensHoe M LEHTpanabHOE
NpOeKTUpOBaHue, n3o0pakeHue ¢uryp. OCHOBHBIE CBOWCTBA MapaieIbHOTO
npoekTupoBanus. M3o0paxenue (uryp B mapajuieibHOM MPOEKLUHMH. YTIbI C
COHAIIPaBJICHHBIMA CTOPOHAMH, YIOJl MEXKIy NpPSAMBIMA B HPOCTPAHCTBE.
[TapajulenbHOCTH  INIOCKOCTEH:  MapajuleNIbHbIE  IUIOCKOCTH,  CBOMCTBA
napajuielbHbIX IUIocKocTed. IIpocreiiime npoCTpaHCTBEHHbIE (GUIYpbl Ha
IJIOCKOCTHU: TETPAdP, NapaJlIEICIUIIE T, IOCTPOCHUE CCYCHUN.

[leprieHIUKYJISIPHOCTh  NPSIMOM M INIOCKOCTH:  NEPHEHIAUKYIISPHBIE
IIpSMBIE B TNPOCTPAHCTBE, NPSIMBIE NApaJUICIbHBIE U TEPIECHANKYISIPHBIE K
IJIOCKOCTH, IMPU3HAK MEPIEHANKYISIPHOCTH NPSIMOM M IIOCKOCTH, TEOpPEMA O
MPSMOM TEPIIEHANKYISAPHON IUIOCKOCTH. OpPTOrOHaJbHOE MNPOEKTHUPOBAHUE.
[leprieHIUKYISp U HAKIOHHBIE: PACCTOSTHUE OT TOUKH JI0 IFIOCKOCTH, PACCTOSHUE
OT TMNOpsAMOM 1O  IUIOCKOCTH, MPOEKUUs  (PUIrypbl HA  IMJIOCKOCTb.
IleprieHIUKYISAPHOCTh  IUIOCKOCTEM: NPU3HAK IEPIEHIUKYJAPHOCTH JBYX
wiockocter. TeopeMa o TpEX NMEepNEeHINKYJIIsSIpax.

YIiBl B IPOCTPAHCTBE: YIOJI MEXAY NPSIMOM U INTIOCKOCTBIO, IBYTPaHHBIN
YTOJI, INHEMHBIN YroJI ABYTPAHHOTO yIiia. TpEXTpaHHbIA U MHOTOTPaHHBIE YIJIBL.
CBoilCTBa IUIOCKHX YIJIOB MHOTOrpaHHoro yrija. CBOWCTBa IUIOCKHMX H
IBYI'PAHHBIX YTJIOB TPEXTPAHHOrO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUIS
TPEXTPaHHOIO YIIA.

MHoOrorpaHHuKu

Buabl MHOrOrpaHHUKOB, pa3BEpTKa MHOTOrpaHHuka. [Ipu3ma: n-yronabHas
pu3Ma, psiMasi 1 HaKJIOHHAs TPU3MBbI, OOKOBAs 1 MOJTHASI TOBEPXHOCTH MTPU3MBI.
[Tapayutenenunen, MNPSAMOYTOJAbHBIA MApAJUICIICNUIIE] W €ro CBOMCTBA.



Kparuaiimne myTH Ha MOBEPXHOCTM MHOTOrpaHHUKa. Teopema Oisepa.
[IpoctpanctBennas teopema [ludaropa. [Mupamupa: n-yronbpHas nupamuna,
npaBuwibHAs U yceu€HHas mnupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHEl
npaBWIbHOW nupamuisl. [IpaBuibHbIE MHOTOTPAHHUKU: MIPAaBUIIbHAS MIpU3Ma U
MpaBWIbHAs NUpaMujia, MpaBWIbHAs TPEYrojibHas MUpPaMHUAA W TPABUIBHBIN
Terpa’ap, KyO. IlpencraBieHue o NpaBUIbHBIX MHOTOTPAaHHUKAX: OKTa’p,
JOJIEKA’Ip U UKOCAdIP.

Brruncnenue 3J1eMEHTOB MHOTOTPAHHMKOB: PEOpa, IUAaroHaau, YTJIbL.
[Inomans GOKOBOM MOBEPXHOCTH M TMOJHOM MOBEPXHOCTH MPSAMOW IMPHU3MBI,
IJIOMAJh OCHOBAaHMM, TeopemMa O OOKOBOMl MOBEPXHOCTH MPAMOW MPHU3MBI.
[Tnomans OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH MPABUIBLHOW TUPaMUJIbI,
TeopeMa O IUIOIIAAN YCEUYEHHOW MTUPAMU/IBI.

CI/IMMCTpI/IH B IPOCTPAHCTBC. DJIEeMEHTBI CUMMCTPUHU TIPABUIIBHBIX
MHOT'OI'PaHHHKOB. CI/IMMeTpI/ISI B IIpaBHUJIbHOM MHOI'OIPAaHHHUKEC. CHUMMCETPUIA
napajuiCiicnuiiceaa, CUMMCTPHA IPABHIIbHBIX IIPU3M, CHUMMCTPUA HpaBHJIBHOP'I
IMUpaMUuIabl.

BekTopbl 1 KOOPANHATHI B MPOCTPAHCTBE

IloHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHI KOJUIMHEAPHBIC, COHANPABJICHHBIE W IPOTUBOIOJIOKHO
HAIlpaBJICHHBIE BEKTOpPbI. PaBEeHCTBO BEKTOPOB. JIEHCTBUSA C BEKTOPAMM:
CJIO)KEHHME W BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE
BeKTOpa Ha 4ucio. CBOWCTBA CJIOKEHUS BEKTOPOB. (CBOMCTBA YMHOKECHHS
BeKTOpa Ha uyucino. Ilonsatme  KoMIuaHapHbele  BeKTOpbl.  IIpu3Hak
KOMIUIAHAPHOCTH TPEX BeKTOpoB. IIpaBuno mnapamienenunena. Teopema o
PA3JIOKEHUHU BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BekTOpaM. [IpsamoyrosnbHas
cucTteMa KoopauHar B mpocTpaHcTtBe. KoopnanHatel BekTopa. CBA3b MEXIY
KOOpPAMHATAMH BEKTOpPa M KOOPAWHATAMH TOYEK. YTOJ MEXAY BEKTOPAMM.
CkansipHOE IPOU3BEACHUE BEKTOPOB.

11 KITIACC
Tesia Bpalenus

[TonaTHs: UMIMHApPUYECKAsT IMOBEPXHOCTh, KOHUYECKAs ITOBEPXHOCTD,
chepuueckass TOBEPXHOCTh, OOpa3yroliue IoBepxHOCTel. Tena BpalleHUs:
MWINHAP, KOHYC, YCeU€HHBIN KOHyC, cepa, map. B3zaumHoe pacmonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe. M3o0OpakeHue Ten



BpalleHus Ha riockocTu. Pa3BépTka nunuHapa u konyca. Cummerpus cepsl u
mapa.

O6béMm. OcHoBHBIE CBOIiCTBAa 00bEMOB Ten. Teopema 00 o0O0BEME
NPSIMOYTOJIBHOTO Tapajuresienunena u ciaeactBus 3 He€. OO0BEM mpsMoit u
HAKJIOHHOM MPU3MBI, IWIHH]IPA, TUPAMHJIBI U KOHyca. O0BEM mapa 1 mapoBoro
CerMEHTA.

KoMOuHanuu ten BpalieHuss 1 MHOTrOrpaHHUKoB. [Ipu3ma, BnucanHas B
WIMHAP, ONMcaHHas oKojo uuiuHapa. llepeceuenue cdepbl M mapa c
iockocThio. Kacanue mapa u chepsl miockocThio. [loHsITHE MHOTOrpaHHUKA,
ONHUCAaHHOTO OKOJIO cdepbl, cepbl, BOUCAHHON B MHOTOIPAaHHUK WU TEJIO
BpAILICHUA.

[Tomaas MOBEPXHOCTH MIIMHIIPA, KOHYCA, TUIOMaAb Chephl U e€ JacTe.
[Tonobue B mpoctpanctBe. OTHOLIEHHE OOBEMOB, IUIOMIAJIEH MOBEPXHOCTEH
noao0HeIX ¢uryp. [IpeobpazoBanue moaobusi, romoretus. Pemenue 3agau Ha
IUIOCKOCTHU € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

ITocTtpoeHne ceyeHH MHOIOTPAHHUKOB M Tl BpAILLCHUS: CEUYCHUs
nuIMHApa (MapauielbHO Y TEPIeHAUKYJISIPHO OCH), CEYCHHS KOHyca
(mapajuienbHbBIE OCHOBAHHMIO U MPOXOJAIINE Yepe3 BEpUIMHY), CEUCHUS 1Iapa,
METOAbl IIOCTPOCHUS CEYEHMM: METOX CJIEN0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJ MIEPEHOCA CEKYLIEN TITIOCKOCTH.

BekTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omepaunu Haja BEKTOpaMu. BekTtopHoe
YMHOXEHHE BEKTOpOB. CBOMCTBa BEKTOPHOTO yMHOXKeHUA. [IpsMoyrosbHas
cucremMa KoopauHaT B npoctpaHcTtBe. KoopamnHatel BekTopa. PazmoxeHue
BekTOopa 1m0 ©Oasucy. KoopauHATHO-BEKTOPHBIH METOA TpU PEHICHUU
r€OMETPUYECKHX 3a/1a4.

I[BI/I)KCHI/IH B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. OToOpakeHus. /[BIykeHUs 1 paBEHCTBO PUTYD.
OO6mue cBoiicTBa JABMXKEHUM. Buapl JIBWXEHUN: TapaliebHBIA TEPEHOC,
[EHTpaJIbHAsE CUMMETpPHS, 3epKallbHasi CUMMETPHS, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«EOMETPHUS» (YIJYBJIEHHBII YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIbBTATbBI

1) rpaskaanckoe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKONM TMO3UIMU  OOydYaromierocss Kak
AKTUBHOTO ¥ OTBETCTBEHHOI'O WJIEHA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O
MaTeMaTUYECKUX OCHOBaX (PYHKITMOHHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUH,
MPOLIETyp TPaKIAHCKOTO 00mecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHUE
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMM HMHCTHUTYTaMU B COOTBETCTBUM C HX
(YHKIUSMHU 1 HA3HAUYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHPOBAHHOCTH POCCUNUCKOMN IPakIaHCKON MIEHTUYHOCTH, YBAKEHHUS
K MPOIUIOMY U HACTOSIIIEMY POCCUMCKON MaTeMaTUKH, LIECHHOCTHOE OTHOILLIEHHE
K JOCTHKEHUSAM POCCHUMCKUX MATEMATHUKOB W POCCUMCKOM MaTeMaTUYECKOU
LIKOJIBI, MCIOJIb30BAHUE ATHX JIOCTHXKEHUW B APYTHX HAyKax, TEXHOJOTHSIX,
chepax SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHue JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapo/a,
c(OpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOIO TOBEACHMS,
CBSI3aHHOTO C MPAKTUYECKUM T[PUMEHEHUEM JOCTHKEHHUW HAayKH H
JNEATENBHOCTBIO YUYEHOIO, OCO3HAaHMWE JIMYHOTO BKJIAJa B IOCTPOCHUE
YCTOHYMBOTO OYYIIEro;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUAsl ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a1ad, peLIeHUH, pacCyKIeHUN,
BOCIIPUUMYUBOCTh K MATEMAaTUYECKUM aCIIeKTaM Pas3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHME:

c(OPMUPOBAHHOCTb YMEHHS INPUMEHATH MaTeMaTHYECKHE 3HAHUS B
MHTEpecax 3/J0pOBOro 1 6€301macHoro o0pas3a *KHU3HU, OTBETCTBEHHOE OTHOIICHHE
K CBOEMY 3/I0POBBIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATHI U
OT/bIXA, peryJisipHas duznueckas AKTUBHOCTB), dusnueckoe
COBEPILIEHCTBOBAHME npu 3AHATHIX CIIOPTUBHO-030POBUTEIBHOM
JeSITENbHOCTHIO;



6) TpynoBOE BociuTAHME:

TOTOBHOCTh K TPYIy, OCO3HAHHE IICHHOCTH TPYIOJIOOMS, WHTEpPEeC K
pa3nuuHbIM  cepaM  TPO(HECCHOHATBLHOW  JIEATEIHHOCTH, CBS3aHHBIM C
MaTEeMaTHKOW M €€ TPHIOKCHUSIMH, YMEHHE COBEpINaTh OCO3HAHHBIA BBIOOD
Oynymelr mpodeccnn W peann30BHIBATH COOCTBEHHBIC >XU3HCHHBIC TIUIAHBI,
TOTOBHOCTb W  CIOCOOHOCTh K  MaTreMaTHYeCKOMY OOpa30BaHUIO |
caMo00pa30BaHUI0 Ha TMPOTSHKCHWH BCEH JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYCCKUX 3a/1a4 MATEeMaTHICCKOM HAITPABIICHHOCTH;

7) 3K0J10THYeCKOe BOCIIMTAHHUE:

c(hOpPMHPOBAHHOCTh HKOJOTHYECKON KyJNbTYphl, MOHUMAHUE BIUSHUS
COLIMAJIbHO-DKOHOMUYECKUX  IMPOLECCOB HA COCTOSIHUE IPUPOJHOU W
COLIMAJIBHON CpEeIbl, OCO3HAaHHE TJ00ATBHOTO XapakTepa SKOJOTHYECKHX
npo0seM, OpUeHTalMsl Ha IPUMEHEHHEe MAaTeMaTUYECKUX 3HAaHUW UIsSl pEIIeHUs
3a/1a4 B 00JIaCTH OKpY>KaroIIeil cpesibl, JIAaHUPOBAHUE MOCTYNKOB U OLIEHKU UX
BO3MO’KHBIX ITOCJEACTBUN JIJIs1 OKPYKAIOLIEW Cpe.Ibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTb MUPOBO33PEHUS], COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKM M  OOIIECTBEHHOM IMpPaKTHUKW, MOHMMAaHUE
MaTEeMaTHYECKON HayKu Kak c(epbl YeIOBEYECKOW NeATEIbHOCTH, ITANOB €€
pa3BUTHA M 3HAYUMMOCTH [UISl Pa3BUTHsS LMBWIM3ALHUH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU M MaTEMAaTHYECKOM KYJbTYpOM Kak CPEJCTBOM IIO3HAHUS MUpA,
TOTOBHOCTh OCYILECTBJISITh IPOEKTHYIO M HCCIIEIOBATEIBCKYIO NEATEIbHOCTh
UHAVBUIYAIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI
ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE yUeOHbI€e e CTBUS
Ba3oBble Jijornueckue 1eiicTBUA:

BBISBJISITh M XapAaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKNA MaTEMAaTHIECKUX
OOBEKTOB, TMOHATUN, OTHOLLIEHUNA MEXIY MOHATHIMH, (HOPMYIUPOBATH
ONpENENICHUs] TOHATHM, YCTAHABIMBATH CYIIECTBEHHBIM ITPU3HAK
KJacCU(QUKAUU, OCHOBAHUA i1 OOOOILIEHUS M CpPaBHEHMs, KpUTEPUU
[IPOBOJAMMOTO aHAJIN3a;

BOCIPUHUMATh, (OPMYJIUpPOBaTH M  MPeoOpa3oBBIBATH  CYXKIACHMS:
YTBEpAUTENIbHbIE W OTpHUIATEIbHbIC, €IWHUYHBbIC, YAaCTHBIE M 0OIIue,
YCIIOBHBIE;



BBISIBISITh ~ MAT€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBOpeursi B (akrTax, NAaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSX,
npejyiaratb ~ KpUTEpUM  JUIsl  BBISIBJICHUS  3aKOHOMEPHOCTEH  H
MIPOTUBOPEUHNIA;

nenaTh BBIBOJbI C MCMHOJBb30BAHUEM 3aKOHOB JIOTHUKH, JETYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
MPOBOAUThL  CAaMOCTOSITEILHO  JIOKA3aTeJIbCTBA  MaTeMaTHYECKHX
YTBEPKIACHUN (MPSIMBbIE U OT TPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
NPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBO/IbI;

BBIOMpATh CMOCO0 pemieHrs y4eOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEIICHHUs, BHIOWpPATh HaWOoJiee MOAXOMSIMUNA C YUETOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrlie ncciienoBarejiLbCKue 1eHCTBUA:

MCII0JIb30BaTh BOMPOCHI KaK MCCIIEIOBATCILCKHI HHCTPYMEHT ITO3HAHMS,
(dbopMyIIMpOBaTh BOIPOCH], (PUKCUPYIONIHE MPOTHBOpEUNE, MpodiIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (QopMUpOBaTh THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UITUIO, MHEHUE;

MIPOBOIUTH CaMOCTOSATEILHO CTUTAHHPOBAHHBIN OKCIIEPUMEHT,
HCCIICIOBAaHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEM MAaTeMaTH4YEeCKOTO
o0beKTa, SBJICHHS, TIPOIECCA, BBIIBICHUIO 3aBHCHMOCTCH MEXIY
00BEKTaMH, SBICHUSIMHU, TIPOIECCAMU;

CaMOCTOSITENTLHO (POPMYTHPOBATH OOOOIIICHHS U BBIBOJIBI TT0 pe3yIbTaTaM
POBEIEHHOTO HAOIOACHUS, HCCIIEIOBAHUS, OILICHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUH;

MPOTHO3WPOBATh BO3MOXKHOE Pa3BHUTHE IMPOIECCa, a TAaKKE BBIIBUTATh
MIPEATOJI0KEHUS O €T0 PAa3BUTHH B HOBBIX YCIIOBHSX.

PabGora ¢ unpopmaunmeii:

BBISIBJIATH A€PUIUTH MHGOPMAILIMK, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJISl pELICHUS 3a/1a4U;

BbIOMpaTh  MHPOpPMALMIO U3  HCTOYHMKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh MH(OPMALIHIO
pa3IMYHBIX BUIOB U (POPM MPE/ICTABICHHUS,

CTPYKTYypUpPOBaTh MH(OPMAILINIO, IPEACTABIATE €€ B PA3IUYHBIX popMax,
WUTIOCTPUPOBATH TpadUyuecKy;



OLICHUBATh HaAEKHOCTh  HMH(pOpMaLUU o CaMOCTOSATEILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBbIe YHHBeEpPCaJIbHbIE YUeOHbI€e AelCTBHS
Oo01menue:

BOCIIpUHUMATh H  (POPMYJIHpPOBaTH CYXACHHUS B COOTBETCTBUU C
YCJIOBHSIMU U LIEJSIMH OOLIEHUS, ICHO, TOYHO, IPAMOTHO BBIPAXKATh CBOIO
TOYKY 3pEHUSI B YCTHBIX M NMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS T10
XOJly peuIeHus 3a/1a4yu, KOMMEHTUPOBATh MOJYyUYEHHbIN pe3yJIbTaT;

B X0J1€ 00CYX/1€HU 3a7]aBaTh BOIIPOCHI 10 CYILIECTBY 00CYXAa€MOM TEMBI,
po0JieMbl, peraeMoi 3aJjauu, BbICKa3bIBaTh UAEH, HalleJIEHHbIE HA TOUCK
pELICHMs, COIOCTaBIATh CBOM CYXACHUS C CYXICHHUAMH JIPYTHX
YYaCTHUKOB JIMAJIOra, OOHApyKUBAaTh Pa3IMYUe U CXOJCTBO MO3UIIMMA, B
KOPpPEKTHOU GopMe (HhopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh  pe3yJbTaThl  pELIEHUs  3aJadd,  HKCIIEPUMEHTA,
UCCJIEIOBaHUsI,  MPOEKTa, CaMOCTOSITENbHO  BbIOMpaTh  (opmar
BBICTYIUIEHHUS C YYETOM 3a]1a4 NIPE3EHTALMN U OCOOCHHOCTEN ay JUTOPHH.

PeryiisiTuBHbIC YHUBepPCAJIbHbIE YUeOHbIE eiiCTBUSA
Camoopranusanus:

COCTaBJIATH [UIaH, AITOPUTM PELICHH 33a]a41, BBIOUPATh CIIOCO0 PEIICHNUs
C Y4Y€TOM WMEIOIIMNXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C yYETOM HOBOM
uHpopmanuu.

CﬂMOKOHTpOJ’lb, SMOIUOHAJIbHBIN NHTE/JIEKT:

BJIQJICTh HAaBBIKAMHU T[O3HABATEIbHOM pedJIeKCUU KaK OCO3HAHUS
COBEpIIAEMBIX JCHCTBUM M MBICIMTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB,
BJIQJIETh CHOCOOAMHM CaMOIPOBEPKH, CaMOKOHTpOJS IMpolecca H
pe3yJsibTaTa PeIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NPHU PELICHUU
3a7a4i, BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMJIEHHBIX OITMOOK, BHISBICHHBIX TPYAHOCTEH;
OLICHMBATh COOTBETCTBHUE pE3yJibTaTa IEIH U YCIOBUSAM, OOBSCHATH
MPUYUHBI TOCTHKECHUS WIM HEJAOCTHXKEHUSI PE3YyJIbTAaTOB JEATEIbHOCTH,
HaXOJIUTh OMMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.



CoBMmecTHasi ACATECJIBHOCTD.

NOHMMaTh M  WCHONb30BaThb  INPEUMYIIECTBA  KOMAHJIHOM U
VHAMBUIYyaJIbHON pabOTHI IPH PEIICHUH yUeOHBIX 3a/1a4, IPUHUMATh LENb
COBMECTHOM JESTEIbHOCTH, IUIAHUPOBATH OPraHU3alUI0 COBMECTHOM
paboThl, pacipeAensaTh BUIbI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yabTar padoThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPyNNOBbIX (hopmax paboThl (00CykAeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE€ IITYPMb» U HWHBIE), BBINOJHATH CBOI YacTh pabOThl H
KOOPAMHUPOBATb CBOM JEWUCTBHUA C JAPYTMMU 4JIE€HAMH KOMAaH/IbI,
OLIEHHMBATh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA HPOAYKT MO KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUSI.

MNPEAMETHBIE PE3YJIBTATDBI
K koniy 10 kiaacca oOyyaromuiicss Hay4uTCs:

CBOOOJHO OINEPUPOBATH OCHOBHBIMU TOHSATHSIMU CTEPEOMETPUU TIPU
pELIeHUH 3a7a4 U MIPOBEJACHUHN MaTEMaTHUYECKUX PACCYKICHUN;
INPUMEHATh aKCUOMBI CTEPEOMETPUM U CIIEJCTBUS U3 HUX IPU pEIICHUU
reOMETPUYECKUX 3a/1a4;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIIOJIOKEHHUE MPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MMPOCTPAHCTBE, MPSMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJHO OINEpUPOBaTh NOHATUSAMHU, CBSI3aHHBIMM C yIJIAaMH B
MPOCTPAHCTBE: MEXAY HOPSIMBIMH B IMPOCTPAHCTBE, MEXAY MNPIMOUA U
MJI0CKOCTHIO;

CBOOO/IHO OIIEPUPOBAThH MOHATUSAMH, CBI3aHHBIMH C MHOTOTpaHHUKAMU;
cBOOO/IHO pAacMO3HaBaTh OCHOBHBIE BHUJbl MHOTOIPAaHHUKOB (TpH3Ma,
NUpaMujia, MPSIMOYTOJIbHBINA Napajuiesenunesn, Kyo);

KJIACCU(PUIIMPOBATh  MHOTOTPAaHHHKH, BbIOWpass OCHOBaHUS IS
KJ1accu(puKanuu;

CBOOOJHO  OMNEpUpPOBaTh MOHATHUSIMH, CBS3aHHBIMH C CEUYECHHEM
MHOTOI'PAHHUKOB TIOCKOCTBIO;

BBIOJIHATh ~ MapajuieIbHOE,  LEHTPAJbHOE M OPTOrOHAJIbHOE
NPOEKTUPOBaHKE (UTYDP HA IUIOCKOCTb, BBIIOIHATH U300pakeHUsT GUIyp
Ha IUIOCKOCTH;

CTPOUTbH CEYEHUS MHOI'OTPAHHUKOB PA3IWYHBIMH METOJAMU, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;



BBIUMCIISITh  IUIOLIAJAM  IOBEPXHOCTEH  MHOIOIPAHHUKOB  (Tpu3Ma,
nupaMujia), FeOMETPUUYECKUX TeJ C IPUMEHEHUEM (HOpMyT;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPHUH, LEHTP, OCh U IUIOCKOCTh CHUMMETPUU
burypsi;

CBOOOJHO OINEpUPOBAaTh MOHATUSMHU, COOTBETCTBYIOUIMMH BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

BBIITOJIHATD JEUCTBUS HAJl BEKTOPaMU;

pemarb 3a4ad4d Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOLICHHH U
HaxO0XJIECHUE I€OMETPUUYECKUX BEIUYUH, NPUMEHSS U3BECTHBIE METOIBI
IIPY PEIIEHUU MaTEMaTUYECKUX 3aa4 MOBBIIIEHHOTO U BEICOKOI'O YPOBHS
CJIOKHOCTH;

IIPUMEHATh IPOCTEMIINE NPOTPaMMHBIE CpPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKaTh, NPEOOPa30BbIBATh W MHTEPIPETUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NPEACTABICHHYIO Ha
4yepTekax U puUCyHKax;

IIPUMEHATh IIOJIyYEHHbIC 3HAHUSA HA IIPAKTUKE: CpPaBHUBATH W
AHAJIM3UPOBATh PEAJbHBIE CUTYallMd, IPUMEHATh N3yYECHHBIC NOHATUSA B
Ipolecce IMOMCKAa PEIICHHs MaTeMaTH4ecKu CQOpMyIHMpPOBAHHON
npoOJIeMbl, MOAEIUPOBATh PEAbHBIE CUTYallMM Ha SI3bIKE T'€OMETPHH,
UCCJIEN0BATh ITIOCTPOEHHBIE MOJEIH C UCIIOJIB30BAHUEM I'€OMETPUUYECKUX
HNOHATUN M TEOpEeM, ammapaTa ajareOpbl, pelarbh MPaKTHUYECKHE 3a]1auM,
CBSI3aHHBIC C HAXO0XKICHUEM I'€OMETPUYECKUX BEIIMYMH;

UMETh MpeJCTaBiIeHUs] 00 OCHOBHBIX ATalax pa3BUTUS FEOMETPUHM Kak
COCTaBHOM 4acTH (pyHIaMEHTa Pa3BUTHSI TEXHOIOTHA.



K konity 11 kaacca oOydaromuiicss HayquTCs:

CBOOOJTHO OIEPUPOBATH IMOHATHUAMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOW U c(epruyeckor MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJTYyYCHHS;

ONEepUpPOBATh MOHATHIMH, CBI3aHHBIMU C T€JIAMH BPALICHUS: IUIHHIPOM,
KOHyCOM, c(hepoii U mapowm;

pacno3HaBaTh Teja BpalleHus (LUMIMHApP, KOHYC, cdepa U 1ap) u
OOBSACHATH CIIOCOOBI TOJIYUESHHSI TEJl BpaIllCHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIONIOkKEHUE Chephl U TIIOCKOCTH;
BBIYUCIISITh BEJIUYUHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJI BpallCHUS,
00BEMBI M IJIOLIAAN MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpAIICHMUS,
reOMETPUUYECKUX TeJ C IPUMEHEHHEM (HopMyT,

CBOOOJHO ONEpPUPOBATh MOHATUSAMU, CBSI3aHHBIMU C KOMOMHALMSIMHU TEN
BpalleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAaHHBIM B chepy u
OMMCAHHBIA OKOJIO cephl, chepa, BIHCaHHAs B MHOTOIPAHHUK WJIU TEJIO
BpaIICHUS;

BBIUUCIIATH COOTHOLLIEHUS MEXKAY IUIOIASIMU [TOBEPXHOCTEN U 00BEMaMU
MOJTOOHBIX TEI;

n300paxarbh u3ydaemble (UTYphl, BBIMOJHATH (BBIHOCHBIE) IIJIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMSI TeJl BpalllCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TMpeACTaBICHHYIO Ha
YyepTekax U pUCyHKax;

cBOOO/IHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH OINEpPallUK HaJl BEKTOPAMHU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPJINHAT;
pemarb reoMEeTPUYECKUE 33a/1a4i Ha BBIYMCIICHUE YIJIOB MEXKIY MPSIMbIMU
U TUIOCKOCTSIMH, BBIYHMCIIEHUE DPACCTOSHUA OT TOYKH JI0 MIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METOa MPU PEIICHHH;
CBOOOJTHO OMNEPUPOBATH TMOHSATUSMH, CBSI3aHHBIMU C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKECHHU;

BBITIOJIHATh M300pa)KEHUS MHOTOTPAHHHWKOB U TEJ BpalleHUs MpU
MapaJJICIbBHOM  TEPEHOCE, LEHTPATbHOM CUMMETPUH, 3EPKAIbHOU
CUMMETPHH, PU TOBOPOTE BOKPYT MPSIMOIL, MpeoOpa3oBaHus moa00us;



CTPOHUTH CEUYEHUSI MHOTOTPAaHHUKOB M TEJl BPALICHUS: CEUYCHHUS LIWJIMHAPA
(mapasmienbHO U NEPIEHAUKYIIIPHO OCH), CEUeHHs KOHYyca (TapajuiebHbIe
OCHOBAHMIO Y IIPOXOJIAIIME YePEe3 BEPIINHY ), CEUEHUS 11apa;
HCITOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUH: METOJ CIIEJ0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/ MIEPEHOCA CEKYIIEH ITOCKOCTH;
JI0Ka3bIBaTh FTEOMETPUUYECKHUE YTBEPKICHHUS;

MPUMEHATh FeOMETpUUYECKre (HaKThbl JIJISl PEIICHUS] CTEPEOMETPUUYECKUX
3a/lay, MPENoJaraloluX HECKOJbKO IIaroB peIIeHUs, €CIU YCIOBHS
NIPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opMme;

pemarb 3a4adyd Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOLICHHH U
HaXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

MIPUMEHSATH IPOrPaMMHBIE CPEJCTBA U 3IEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IPU PELICHUH CTEPEOMETPUUYECKHX 3a/1ay;

NPUMEHATh  TOJIyYCHHbIE  3HAHMS HA  MPAKTUKE:  CpPaBHUBATh,
aHAJIM3UPOBATh U OLICHUBATh PEAJIbHbIE CUTYallUU, IPUMEHSTh U3yUEHHbBIE
NOHATHS, TEOPEMbI, CBOWCTBA B TPOILIECCE IIOMCKA PEIICHUs
MaTeMaTH4ecKu  C(OPMYJIUPOBAHHOM  MpPOOJEMBbI,  MOJEIUPOBATH
peanbHble CUTYallMH Ha SA3BIKE T€OMETPHH, MCCIIEI0BAaTh MOCTPOCHHBIE
MOJEIIM C HCIOJIb30BAHHEM T'€OMETPUYECKHX TOHATHH U TEOpeEM,
anmapara ajireOpbl, pellaTh MPAaKTUYECKUE 3a/layd, CBA3aHHBIE C
HAXO0XKJIEHUEM T€OMETPUUYECKUX BEIUYMH;

MMETh MPEJICTAaBIECHUs 00 OCHOBHBIX 3Tamax pPa3BUTUS F'E€OMETPUH Kak
COCTaBHOM yacTu GyHAaAMEHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3iesioB U (uu¢posbie)
n/m | TeM NPOrpaMMbl Bcero Konrpoaensie | IlpaxTuieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTputo 23 1
) B3aumHoe pacnonoxeHue 6 |
IPSIMBIX B IPOCTPAHCTBE
3 [TapamienbHOCTh NPSIMBIX U 2
IJIOCKOCTEM B MPOCTPAHCTBE
[lepnieH UKy IAPHOCTD
4 HpPSIMBIX U IIJIOCKOCTEN B 25
IPOCTPAHCTBE
VYTIIIBl ¥ pacCTOSHUSA 16 1
MHororpaHHuku 7 1
BekTopsl B IpOCTpaHCTBE 12
2 [ToBTOpEHwMeE, O606HIGHI:IC U 5 )
CUCTEMATH3aLMs 3HAHUH
OBIIEE KOJIMYECTBO YACOB 102 6 0

[10 [TIPOT'PAMME




11 KJIACC

KouunyecTBO yacoB DJIeKTPOHHbIE
HaumeHnoBanue
Ne (undgposBbie)
pa3aesioB M TeM Kontpoabnbie | IlpakTnyeckue
n/n Bcero oOpa3oBaTeJibHbIE
NPOrpamMMsbl padoThI padoThI
pecypcsl
| AHanmuTuyeckas 15 |
reoMeTpus
[ToBTOpEHME,
600
) 00o001IeHne u 15 1
cucTeMaTtu3anus
3HAaHUU
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpaieHus 24 1
ITnomanu
5 MMOBEPXHOCTH U 9 1
00BEMBI KPYTJIIBIX TET
6 JBroxeHus 5 1
[ToBTOpEHME,
. o0o01ieHue u 17 )
cucTeMaTu3aIus
3HAHUU
OBUIEE KOJIMYECTBO
- 102 8 0

YACOB I10 ITPOTPAMME




IHOYPOYHOE INVTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTbI

IIpakTuyeckue
padoThI

Jdarta
H3YYeHH S

JIEKTPOHHBIE N (poBbIE
o0pa3oBaTe/bHbIE PeCypChl

OCHOBHBIE TpaBUJIa
H300paKECHHS HA PUCYHKE
IUIOCKOCTH, MapaIebHBIX
OpSMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

https://m.edsoo.ru/FOMGVRWHE

[TonsiTus crepeomeTpu:
TOUKa, MpsiMasi, MI0CKOCTb,
npocTpancTBO. OCHOBHBIE
npaBuiia U300pakeHHs Ha
PHUCYHKE IJIOCKOCTH,
napaJlJICJIbHBIX IMPAMBIX

(0Tpe3koB), cepeIMHbI OTpe3Ka

https://m.edsoo.ru/SECB310PZ

Ilonsarus: IEPCCCKAOIMNECCA

IINIOCKOCTH, IICPECCKAIOINCCA

npsiMasi ¥ MI0CKOCTb;
MOJIyIIPOCTPAHCTBO

https://m.edsoo. u/T2NNAUSWK

IlonsTus: IIEPCCCKAOIMNECCA

IINIOCKOCTH, IICPCCCKAIOINCCA

npsiMasi ¥ MI0CKOCTb;
IIOJIyIIPOCTPAHCTBO

https://m.edsoo.ru/7KZVSHHVO

MHoOrorpaHHuKH,
U300pakeHHne MPOCTEHIINX

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

MIPOCTPAHCTBEHHBIX (UTyp,
HECYIIECTBYIOIUX OOBEKTOB

MHoOrorpaHHukKH,
n300paKeHNe MPOCTEHIIINX
MIPOCTPAHCTBEHHBIX (UTyYp,
HECYIIECTBYIOIIUX 0OBEKTOB

https://m.edsoo.ru/88UACES52Y

Axcuomel CTCPCOMCTPHUU U
TEPBLIC CICACTBHUA U3 HUX

https://m.edsoo.ru/IDKRA603N

AKCHOMBI CTEPEOMETPUH U
NIEPBbIE CIIEJCTBUS U3 HUX

https://m.edsoo.ru/ZIP3R71L.Q2

AKCHOMBI CTEPEOMETPUHU U
NIEpBBIE CIIE/ICTBUS U3 HUX.
CriocoOblI 3a1aHKsl IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O003HaueHus NPSAMBIX U
IJIOCKOCTEN

https://m.edsoo.ru/AQXIXEDYR

10

N3obpaxenue ceueHmit
MUpaMH/JIbl, KyOa U IPU3MBIL,
KOTOPBIE IPOXOJAT YEPE3 UX
pEopa. Nzo0pakeHue
IepeceyeHus MOoIyYEHHbIX
mIockocTeil. PackpammBanue
IIOCTPOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

https://m.edsoo.rut/EVUE9AZ7]

11

N3o0pakeHue ceueHuit
MUPaMHJIBL, KyOa U IPU3MBIL,
KOTOPbIE MIPOXOASAT Uepe3 Uux
p€bpa. M3obpakeHue
NePECEUCHUS TTOTYUCHHBIX

https://m.edsoo.rt/XTIVCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

mIockocTeil. PackpammBanne
MOCTPOEHHBIX CEYEHU
Pa3HbIMH LIBETaMU

12

N3o0paxenune ceueHmit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIE MTPOXOAAT Yepe3 Uux
pébpa. N3obpaxenue
MEePECEeUCHMS MTOTYUYCHHBIX
TIocKocTel. PackpammnBanue
MIOCTPOEHHBIX CEUCHU
pa3HBIMU LIBETAMU

https://m.edsoo.ru/08LAY6GMF

13

N3o0paxenue ceueHmit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOIAT Yepe3 ux
pEbpa. N3o0paxkenue
IepeceyeHus MOIyYEHHBIX
mI0ckocTeil. PackpammuBanue
MTOCTPOECHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

https://m.edsoo.rt/EKWHLAW&4

14

Meton cnenoB s
MIOCTPOEHUS CEUEHU I

https://m.edsoo0.ru/1JOON3100

15

Meton cinenoB s
IIOCTPOCHHUS CEYECHHH.
CBolicTBa nepeceyeHmi
MPSAMBIX U IIJIOCKOCTEMN

https://m.edsoo.rut/DDABJTC2N

16

Meton ciienoB s
MOCTPOEHUS CEUCHUH.
CBolicTBa nepeceyeHuit
NPSIMBIX U TJIOCKOCTEN

https://m.edso00.ru/SN3SSUSEQ



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0

17

[TocTpoenue ceuenuii B
nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3znaHue
BBIHOCHBIX YepTEKel U 3aMUCh
IaroB MOCTPOCHUS

https://m.edsoo.ru/HFW637QDR

18

[Toctpoenune ceuenuii B
nupamu/ie, Kyoe mo Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpTEKEN U 3aMUCh
1aroB MOCTPOCHUS

https://m.edsoo.ru/L62FFLCBW

19

[TocTpoenue ceuenuii B
nupamuie, Kyoe mo Tpém
ToukaMm Ha péopax. Co3znaHue
BBIHOCHBIX YepTEKeN U 3aMUCh
1aroB MOCTPOCHUS

https://m.edsoo.ru/JIAQINZCX

20

[Toctpoenune ceuenuii B
nupamu/ie, Kyoe 1mo Tpém
ToukaMm Ha péOpax. Co3znaHue
BBIHOCHBIX YepTeKel U 3aMUCh
IaroB MOCTPOCHUS

https://m.edsoo.ru/XJEZARSTO

21

[ToBTOpEHME MIIAHUMETPUN:
Teopema o
IPONOPLMOHAIBHBIX OTPE3KAX.
ITonoOue TpeyronbHUKOB

https://m.edsoo.ru/L3FYZI 9LR

22

[ToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CCYCHHUAX HA BBIHOCHBIX
yeprexax. Mctopus pazsurus
IUTAHUMETPUH U

https://m.edsoo.ru/TP9F3DVV1



https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1

CTEpEOMETPUH

23

KonrtponsHas padora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

https://m.edsoo.rt/EBLE09SZ1

24

B3aumHoe pacnionoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpenuBaroniecs npsmele.
[Ipu3Haky CKpenuBarOmMUXCs
npsmeix. [lapamiensHbie
MIPSIMBIE B IPOCTPAHCTBE

https://m.edsoo.rt/TYO9QBHKY

25

Teopema o CyliecTBOBaHUH U
€MHCTBEHHOCTH MPSIMO
MapajyIeIbHON JaHHOU
IIPSIMOM, MPOXOJALIEH Yepes
TOYKY MPOCTPAHCTBA U HE
JIeXKaIel Ha TaHHOUW MPsIMOM.
Jlemma o nmepeceyenuu
napajuieIbHbIX MPSAMBIX
IJIOCKOCTBIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o TpEx
NapaJICIbHBIX IPAMBIX.
Teopema o ckpelmuBarOmuXcs
IPSIMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapamiensHoe
npoekTupoBanue. OCHOBHBIE
CBOICTBA MapaIJIETHLHOTO
IIPOEKTUPOBAHUS.
N300pakenue pasHbIx Guryp

https://m.eds00.ru/03GR50WZV



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV

B [TapaJUIEIbHON NPOEKIINU

28

LenTpanbHas npoekius. Yo
C COHAIIPaBJIICHHBIMU
CTOPOHAMU. YTOJI MEXIY
MPSIMBIMU

https://m.edsoo.ru/Z5SFPA6SHI

29

3aa4yy Ha JOKa3aTeJIbCTBO U
HCCIIEI0BAaHUE, CBA3aHHBIE C
PacIoJI0KEHUEM NPSMBIX B
IPOCTPAHCTBE

https://m.edsoo.ru/7W31COFG6

30

[TonsTHs: mapamIenbHOCTh
IPSIMOM U TIOCKOCTHU B
npoctpanctse. [Ipusnak
NapajuIeIbHOCTH IPSIMOU U
iockocT. CBolicTBa
MapajuIeIbHOCTH IPSIMOU U
IIJIOCKOCTH

https://m.edsoo0.ru/N18CUQO3L

31

I'eomeTrpuueckue 3aaun Ha
BBIYUCICHUC U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajIeIbHOCThIO MPSMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

https://m.edso0.ru/2DD9X2MQ3

32

[Toctpoenue ceuenus,
MPOXOAAIIETO Yepe3 NaHHYIO
IPSIMYIO Ha YEPTEXKE U
MapaAIIETBHOTO IPYTOU
npsAMoi. Pacdy€T oTHOIIEHMI

https://m.edsoo.ru/1PO6R5839

33

[TapamienbHas npoeKuus,
IIPUMEHEHUE I IOCTPOCHHUS
ceueHuit Kyoa u

https://m.eds00.ru/930T7FLSK



https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK

napaienenumnena. CBorcTa
napasuiesieure1a ¥ MpU3Mbl

34

[TapasuienbHbIE TUIOCKOCTH.
[Ipu3Haky napajuieIbHOCTH
JIBYX TIJIOCKOCTEM

https://m.edsoo.rt/QFUJAHV &S

35

Teopema o napamieabHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOAALICH Yepe3 TOUKY, HE
IIPUHAIJICKALLYI0 JAaHHOU
IIJIOCKOCTH U CIIEJCTBUS U3
HeE

https://m.edsoo.ru/2WG4W4XNO

36

CBoiicTBa napaysienbHbIX
TUIOCKOCTEM: 0O
napauieIbHOCTH MPSIMBIX
repecedeHust mpu
TepecedeHN  IBYX
MapajuieTbHbIX MIIOCKOCTEH
TpeTbei

https://m.edsoo.ru/3KIKV3ROG

37

CaolicTBa napamieabHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajiebHbIX IPSIMBIX,
3aKITIOUEHHBIX MEXITY
napauIeIbHBIMU
IUIOCKOCTSIMH; O IIEPECEUCHUH
IIPSIMOY C IBYMsI
HapayieIbHBIMU MIJIOCKOCTSAMU

https://m.edsoo0.ru/QLA4PYRAT

38

[ToBTOpEHME: Teopema
[Mudaropa Ha miaockocTu

https://m.edso00.ru/9VIZIWC6J

39

[ToBTOpEHME: TPUTOHOMETPHUS

https://m.edsoo.ru/Z6FNNNT5D



https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D

MPSIMOYTOJIbHOTO
TPEYroJIbHUKA

40

CoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napajuiesenumnena

https://m.edsoo.rt/HYNIQ785Q

41

Boruncnenue yiMH OTpE3KOB B
Ky0O€e U psIMOYTOJIbHOM
napajuieJenumnesie

https://m.edsoo.ru/FZBZVPOEC

42

[leprieHANKYASAPHOCTH MPAMOM
u mockoctu. [IpusHax
NEPHEHANKYJISIPHOCTH TIPSIMOM
U TUIOCKOCTH

https://m.edsoo.ru/ISFSHOGG3

43

[TepnieHAMKYIAPHOCTH MPAMOM
u mockoctu. [IpusHax
NEPIICHIUKYISIPHOCTU MPSIMON
U TJIOCKOCTH

https://m.edsoo.ru/K38BG31ZH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOJISIICH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEepHEHIUKYISIPHOU K
IUIOCKOCTH

https://m.edsoo.ru/ WFE3MTS4ES

45

IInockoctu u
NEePIEHANKYISIPHBIE UM
NpsMbIC B MHOTOTpaHHHUKAX

https://m.edsoo0.ru/OKTGKHNSI

46

Ilnockoctu n
NEPIEHIUKYIIIPHBIE UM
MPsSIMbIE B MHOTOTPaHHUKAX

https://m.edsoo.ru/S1VOAWIW3



https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3

[lepnieHaUKyYISp ¥ HAKIOHHAS.

47 [TocTpoenne nepneHauKyJisipa https://m.edsoo.ru/KIP9L.4ZCX
U3 TOYKU Ha IPSIMYIO
[leprieHquKysIp ¥ HAKIOHHAS.

48 [TocTpoenne nepneHauKyJsipa https://m.edsoo.ru/2IIUD45PR
W3 TOYKU Ha TIPSMYIO
Teopema o Tpéx

49 NEepHeHIUKYIsIpax (mpsmas u https://m.edsoo.ru/CNE1PAIUS
oOparHasi)
Teopema o Tpéx

50 NEPIEHAUKYIIApax (IpsAMas 1 https://m.edsoo.ru/IPCG564WN
oOpartHas)

51 Yrou Meskty https://m.edsoo.ri/K4AEHQ3E9E
CKPEIIMBAIOIIUMUCS IPSIMBIMU
[Touck neprieH UKy ISIPHBIX

52 FIPAMEDX © TIOMOTIBIO https://m.edsoo.rt/EBY VPSMSI
TePIEeHIUKYIISTPHBIX
IIJIOCKOCTEN

53 OprorotaibHoe https://m.edsoo.ru/GP0ZX8VHE
MPOCKTUPOBAHKE
[TocTpoenue ceuenunii kyoa,

54 HPHSMEL HPasibIbHOR https://m.edsoo.ru/FSZMOAIAE
MHUPAMUJIBI C TOMOIIBIO
OPTOTrOHAJILHOM IPOEKIIUU
[TocTpoenune ceuenuit kyoa,

55 HPHSMEL NPasiiIbHOR https://m.edsoo0.r/TSOFUDOOJ

InmupaMuJibl ¢ IOMOMIBIO
OpTOPOHaHBHOﬁ IpOCKINUN



https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIbHO IJIOCKOCTH.
[InockocTn cumMmmeTpuii B
MHOTOTpaHHHUKaX

https://m.edsoo.ru/N77K77ZM8K

57

[Ipu3nax
MEPIEHIUKYISIPHOCTH MTPIMOMN
U IUIOCKOCTH KaK CJIECTBUE
CUMMETpUU

https://m.edsoo.ru/L9E703U3V

58

HpaBI/IJIBHBIG MHOT'OT'paHHUKH.
Pacuér paccTosiHuii OT TOUKH
710 TJIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

[IpaBuUsIbHBIE MHOTOTPAaHHUKH.
Pacuér paccTosiHuii OT TOUKH
710 TJI0CKOCTH

https://m.edsoo.rt/TISUOWZTH

60

CrniocoObl OmyCTUTh
NEPICHAUKYJISAPBIL:
CUMMETpHUS, CABUT TOYKHU I10
NapajuIeJIbHON IPSIMOU

https://m.edsoo.:/DHFUCBWO6

61

CaBur no HenapauieIbHON
pSMO, H3MECHECHHE
pacCcTOAHUMI

https://m.eds00.rut/9OANVFEIE

62

KonTponbnas pabora
"B3zanmHoe pacrnonoxeHue
OPSIMBIX U TJIOCKOCTEHN B
npocTpaHcTBe"

https://m.edsoo.ru/JWSUZNNS8J

63

[ToBTOpEHME: yrom Mex Iy
MPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOM3BOJIBHOM TPEYTOJIbHHUKE,

https://m.eds00.ru/SKORHWDFQ



https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ

TeopeMa KOCHHYCOB

64

[loBTOpEHME: Yroa MeXIY
CKPELIMBAIOIUMHUCS MPSIMBIMH
B IIPOCTPAHCTBE

https://m.edsoo.rt/WBREU9US7

65

FGOMeTpI/I‘ICCKI/Ie MCTOBI
BBIYUCJICHUA yIJIa MCKIY
IpsAMBIMHA B MHOT'OT'PaAHHHUKAX

https://m.edso0.1ru/3U40237CK

66

JIByrpanHsb1i yrosu. CBOMCTBO
JMHEHHBIX YTJIOB ABYI'PAHHOIO
yria

https://m.edsoo.ru/8H4CYFABO

67

[IepnieHauKysIpHBIE
miockoctu. CBolicTBa
B3aUMHO MEPIEHIUKYJISIPHBIX
IIOCKOCTEH

https://m.edsoo.ru/FIHM69NVD

68

IIpu3nak
NEePHEHANKYISIPHOCTH
IJIOCKOCTEI; TeopemMa 0O
NPAMON MepeceyeHust IByX
IIJIOCKOCTEH
NEPHEHANKYIJISIPHBIX TPEThEU
IJIOCKOCTH

https://m.edsoo.ru/FY5STMQ43F

69

[IpssMOyTONIBHBIM
napasuiesienume; Kyo;
U3MEepEeHMs], CBOMCTBA
IPSIMOYTOJIBHOTO
napasuiesienumnes1a

https://m.eds00.ru/K99DBNDAW

70

Teopema o AuaroHan
MPSIMOYTOJILHOTO
napasuieJienunena u

https://m.edsoo.ru/E3T10AD6]



https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I

CIIEICTBHE U3 HEE

CrepeomMeTrpuueckue u
NPUKJIAJAHBIE 3a7a4H,

71 CBSI3aHHBIE CO B3aUMHBIM https://m.edsoo.ru/4TBYU36HZ
pAacMnoIOKEHUEM TIPSIMBIX U
IJTOCKOCTH
IToBTOpeHuUeE:
CKPEILMBAIOLIUECS NIPSIMBIE,
72 MapaJuIeNIbHbIE IUNIOCKOCTH B https://m.edsoo.ru/TL947D6WK
CTaHIapTHBIX
MHOTOIpaHHUKaX
[Tapa napannenbHbIX
IUIOCKOCTEN Ha
73 CRPCIUBATOTIIXC HPAMDBIX, https://m.edsoo.ru/YFWZTQREN
paccTosIHUE MEKTY
CKPEIIMBAIOIIMMHUCS TPSIMBIMU
B [IPOCTBIX CUTYALMSIX
Paccrostane oT TOUKH 110
74 TIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/W5SGN48EIM
MPSIMOM A0 MIIOCKOCTH
Brruncnenue paccrosHui
MEXY CKPEIIMBAIOLIIUMHUCS
75 MPSIMBIMH C TTOMOILIBIO https://m.edsoo.ru/SWIVIIHMD
NEPIEHANKYIJISIPHON
TUTOCKOCTH
Tpé€xrpanHslii yroi,
76 Hepapenetsa U https://m.edsoo.ru/3XGHNLQA4J

TpeXrpaHHbIX yriaos. Teopema
[Mudaropa, Teopemsl



https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J

KOCHUHYCOB U CUHYCOB JJI
TPEXTPAHHOTO yTJia

DeMeHTHI cheprudecKoit

77 T€OMETPHUHU: T€OJE3UNUECKHUE https://m.edsoo.rt/HMVTV74CP
JUHUY Ha 3emiie
K 6ota "y

78 OHTpOHLH?I pabota "y H https://m.edso0.ru/IRTWZ59YU
paccTosiHus
CucreMaru3anus 3HaHUN

79 "MHOrorpaHHuK 1 €ro https://m.edsoo.ru/VC3UOAK3B
3JEMEHTHI"
ITupamuaa. Buasl nupamui.

80 baMuz s PaMi https://m.edsoo.ru/J3R0247EQ
[IpaBunbHas nupamuia
II NI

81 PUSMa. - pAMAS 1 HAITIONHad https://m.edsoo.rt/JNDHOOSEO
npusMmsbl. [IpaBunbHas npuzma
[Ipsimoit napamienenunes,

82 MPSIMOYTOJIbHBIN https://m.edsoo.ru/L8803LZGS
napasuieNienumnesn, Kyo
Brimykiibie MHOTOTpaHHUKH.

83 Y . P https://m.edsoo.ru/B4TOMDU1D
Teopema Ditnepa
Brinykiibie MHOTOIpaHHUKH.
Teopema Ditnepa.

84 [IpaBunbHbIE 1 https://m.eds00.rt/QOMX9GA1S
TOJTYTIPAaBUITbHBIE
MHOTOTPaHHUKH
K 0

85 | OFTpOIIbHa pa ,(,)Ta https://m.edso0.ru/3N52B3TEM

MHororpanHuKu

[TonsTHe BekTOpa Ha

86 P https://m.edsoo.rt/LRBSE3B09

IINIOCKOCTH U B ITPOCTPAHCTBEC



https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09

87 CyMMa BEKTOpOB https://m.edsoo. s u/MNTSX2XL 8

88 Pa3nocTe BekTOpOB https://m.edsoo.ru/SHBMZ1POH

89 [IpaBuno nmapatenenunena https://m.edso0.ru/XS6ANTLA2
YMHOKEHHE BEKTOpa Ha

90 MH HHe Beiropa i https://m.edsoo.ru/MJUHI128L R
4HUCIIO
Paznosxenue BekTopa mo

91 0a3ucy TpE€x BEKTOPOB, HE https://m.edsoo0.ru/U760IDCTG
JIEKAIUX B OJHOM INIOCKOCTH

92 CkansipHO€ MIPOU3BEICHUE https://m.edsoo.ru/JZ46 VNC71
Brruncienue yriia Mex

93 y Y https://m.edso0.ru/ITUS196UQP
BEKTOPaMH B MPOCTPAHCTBE
[Ipocreiimume 3amauu ¢

94 https://m.edsoo.rw/FIXV79T8B
BEKTOpaMHU
IIpocrenimue 3agaqu ¢

95 p Aa https://m.edsoo0.1u/JCWURNGO1
BEKTOpaMH
IIpocreimm

96 p © Sanatm ¢ https://m.edsoo.rt/BEHWOELKS
BEKTOpaMu
[Ipocreiimume 3amayu ¢

97 https://m.edsoo0.ru/PIWIWZZSY
BEKTOpaMHU
O000mIeHNEe 1

98 B . https://m.edsoo. s t/ECRMXSNM3
cucTEMATU3aINA 3HAHUI
006006

99 OPICHHIC 1 . https://m.edsoo.ru/XXBTFP5SWL
cUCTEMAaTU3aIus 3HAaHUH
Hrtorosast KOHTpoOJIbHASA

100 https://m.eds00.ru/SFGPDWNKO
paborta
Htorosas xoHTpOILHAS

101 p https://m.eds00.ru/X3ZG8A6SO

paborta



https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO

102

O0001IeHNEe 1
cUCTEMaTU3alus 3HaHUH

https://m.edso00.ru/93 1AWXEK 1

OBIIEE KOJIMYECTBO YACOB

10 ITIPOT'PAMME

102



https://m.edsoo.ru/931AWXEK1

11 KJIACC

KoanuecTBo 4acoB

Ne Hara DJIeKTpOHHbIe HHu(ppoBbIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3ydyeHHsi | o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI

[ToBTOpEHME TEMBI
"KoopanHatsl BeKTOpa Ha

1 1 https://m.edsoo.ru/WERSDSI14U
IIJIOCKOCTH U B
npoctpaHcTee”
[ToBTOpEHME TEMBI

2 "CkayiipHO€ MTPOU3BEICHUE 1 https://m.eds00.ru/M6JO60NJ7
BEKTOPOB"
[ToBTOpEHME TEMBI

3 "BbruncieHue yriia Mexmuy 1 https://m.edsoo.ru/SSKY41LVG
BEKTOpPaMHU B NMPOCTpaHCTBE"
[ToBTOpEHME TEMBI
"VpaBHEHHE IPAMOIA,

4 P . P 1 https://m.edsoo.ru/U20HPUS6W
MPOXOASIIEH uepes3 1Be
TOYKHU"
VYpaBHEHHE MJIOCKOCTH,

5 HOpMaJlb, ypaBHEHHUE 1 https://m.edsoo.r/VYIHSTERW
IJIOCKOCTH B OTpE3Kax
YpaBHEHHE IOCKOCTH,

6 HOpMalJlb, YpaBHEHUE 1 https://m.edso00.ru/541910WGX
IJIOCKOCTH B OTpE3Kax

7 BekTopHoe npousBeneHue 1 https://m.edso0.rt/NTYOG2APM
JIuHeliHbIe HEPABEHCTBA,

8 1 https://m.edsoo.ru/54EQ7JQSE

JIMHENHOE



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E

MIPOrpaMMHUPOBaHKE

JIuneliHble HEPABEHCTBA,

METO/J CICI0B

9 JIMHEMHOE https://m.edsoo.rt/VPKWBB4AA
porpaMMHUpPOBaHUE
AHamuTHYECKHE METObI

10 Paptietd yria Mexly https://m.edsoo.rt/KHI20M3PV
MPSIMBIMU B
MHOT'OTpaHHUKAX
AHamuTHYECKHE METObI

11 pactieTa yrta MoKy https://m.edsoo.rt/DDXUUAIAS
MJIOCKOCTSIMU B
MHOT'OTpaHHUKAX
®dopmyiia pacCTOSIHUS OT

12 TOYKHU JI0 INIOCKOCTHU B https://m.edsoo0.ru/SG451UUG]1
KOOpAMHATax

13 Haxoicaerue paccTossui ot https://m.edsoo0.ru/8V2N4X11.3
TOYKH JIO TIJIOCKOCTH B Ky0Oe
Haxoxnenue paccrostHuit oT

14 TOYKH JI0 INIOCKOCTHU B https://m.edsoo.ru/UZ15UU37F
IIPaBUIILHOM MUPAMUJIE
KontponbHas padora

15 " AnanmuTHyeckas https://m.edsoo.ru/SNGI1GHFM
reoMerpust"
CeueHnst MHOTOTPAaHHUKOB:

16 CTaHJIapTHbIC https://m.edso0.ru/219603NHQ
MHOTOTPaHHUKH

17 (CeteHus MHOTOTPaHHHKOB: https://m.edso00.ru/52XGO2J5B



https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B

CeueHus MHOTI'OIrpaHHUKOB:

CTaHAAPTHEBIC INIOCKOCTH,

18 https://m.edso0o.ru/CUP7TCPXQ
HIEpPECEeYCHMs IPSAMBIX U
IJI0CKOCTEN
[TapamienbHbIe IPSIMBIE U

19 IJTOCKOCTH: TIapajuieIbHbIE https://m.edsoo.ru/MM69MKRDP
CCUCHUs
[TapasienbHbIE IPSIMBIE U

20 MJIOCKOCTH: Pacy€T https://m.edsoo.ru/O71ROIJFI
OTHOILIEHUH
[TapannenbHble psIMBIE U

21 FLOCKOUTH. yTIIb! MERAY https://m.edsoo.ru/26EPTM74A
CKPEIIMBAIOIUMUCS
IPSIMBIMU
IlepnenukynsipHbie
IPSIMBIE U TJIOCKOCTH:
CTaH/IapTHBIE MApBI

22 MIEpIEHIUKYIIAPHBIX https://m.edsoo.rw/YQUVT6VZX
IJIOCKOCTEW U NPSIMBIX,
CUMMETpUU
MHOTOTPaHHUKOB
[IepnieHquKynsspHBIC

23 HPAMBIC H TIOCKOCTH: https://m.edsoo.ru/HQIN20OZJP
TEopeMa O TPex
MePIEeHIUKYISIpax
[lepnenukynsipHble

24 HIPAMEBIC I IDIOTROCTH: https://m.edsoo.ru/OWFAQ1A9]

BBIYMCIJICHUA OJINH B
MHOI'OIrpaHHHUKax



https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J

25

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJIbHUKOB,
(hopMyJIBI 17151 TUIOMAEH,
COOOpaKeHHS TI0I00MS

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpenue: momanu
MHOTOYTOJIbHUKOB,
(hopmyITbl 715 TUIOMAEH,
COOOpaKeHHS TIOT00MS

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

27

[ToBTOpenue: iomanu
MHOT'OYT'OJIbHUKOB,
(hopmyITBI 1715 TUTOMAEH,
COOOpaKeHUS TIOT00MS

https://m.edsoo. s u/HWHVFNLOO

28

[Inomanu ceyenui
MHOTOT'PaHHHUKOB: TUIOIIAIH
IIOBEPXHOCTEH, pa3pe3aHus
Ha 4acTu, COOOpakeHUs
noxoous

https://m.edsoo.ru/X2HRM9HD4

29

[Inomanu ceyenui
MHOTOT'PaHHHUKOB: TUIOIIAIH
IIOBEPXHOCTEH, pa3pe3aHust
Ha 4acTu, COOOpakeHUs
noxoous

https://m.edsoo.ru/8H4EL YON6

30

KonTponbhas padbora
"I[ToBTOpEHwUE:
MHOTOTPaHHHUKH, CEYEHUS
MHOTI'OTPaHHUKOB"

https://m.edsoo.ru/SSUWIWWV1

31

00béM Tena. O0beM
[IPAMOYT'OJIBHOTO
napaJiesienune1a

https://m.edsoo0.ri/6UXGOORCI



https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9

3amaun 06 yaABOCHUH Ky0a, O

32 KBaJparype Kyoa; o https://m.edsoo.ru/VK2J2TXEF
TPUCEKIIMH yTJIa
CrepeomeTpHuueckue 3a/1auu,

33 CBA3AHHBIC C 00BEMOM https://m.edsoo.ru/0DR6H6TQS
MPSIMOYTOJIHHOTO
napajuiesenumnesaa
[Ipuxknagueie 3a1auu,

34 CBHg_,aHHHe ¢ BRIHHCIICHHCM https://m.edsoo.ru/OSHTIOT1G
00BEMaA MPSAMOYTOJIBHOTO
napajuiefenumnesaa

35 OO0BEM TIPSIMOIA TTPU3MBI https://m.edsoo.ru/SAILOYHYJ
CrepeoMeTpuieCcKHe 3a1a4u,

36 CBSI3aHHBIC C BBIUMCIICHUEM https://m.edsoo.ru/IDSHV54A9
00BEMOB MPSMOK TTPU3MBI
[Ipuknagneie 3a1a4u,

37 CBSI3aHHBIC C 00BEMOM https://m.edsoo.ru/QIY C4F8IU
NPSAMON MPU3MBbI
Boruuciaenue 00bEMOB Te €

38 HOMOTIIRIO OHpeI,I_eHeHHOFO https://m.edsoo.ru/ON585060H
uHTerpana. OobémM
HaKJIOHHOH IPU3MBbI
Brruuciaenue o0EMOB Te €

39 TTOMOTIRIO Onpel,]ieneHHoro https://m.edsoo.ru/2CJLCMK8N
uHTerpana. O0bpEM
T PAMH/TBI
dopmyia 06bEMa

40 https://m.edsoo.ru/AL3PODCIE

nrupaMubl. OtHomieHne



https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E

00BEeMOB MUpaMHU/I ¢ OOIITUM
yIII0M

dopmyna o6bEéMa
nupaMuel. OTHOLIEHHE

41 https://m.eds00.1u/3GOOAJRNY
00BEMOB MUPAMUJI C OOIITHM
YTIIOM
CrepeoMeTpuuecKkue 3aaauu,

42 CBSI3aHHBIC C 00BEMaMU https://m.edsoo.ru/7TRSRHWO7
HAKJIOHHOM MPU3MBI
CrepeoMeTpHUECKHUE 3a/1a4H,

43 CBSI3aHHBIE C 00BEMaMU https://m.edso00.ru/SF480DTS6
TTUPAMH/TBI
[Tpuknaguelie 3a1a4u 1Mo
teme "OOBEMEI TEI",

44 . https://m.eds00.ru/9SF6OYYVX
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOM MPU3MBI
[IpukiagHelie 3ana4u o
teMe "O0BEMBI TET",

45 .. https://m.edsoo.ru/Z4MZ27RMY
CBSI3aHHBIC C 00BEMOM
U pPaMUIbI
[Tpumenenne 00bHEMOB.

46 Breruncienue paccTosHus 10 https://m.edsoo.1ru/I39CXO3CP
IUTOCKOCTH

47 KOHTPOHLHM paora https://m.edsoo.r/XNWZSSJ7P
"O6BEM MHOTOrpaHHuKa"
Hunuaapudeckas

48 HOBEPXHOCTh, 00pa3yroIue https://m.edsoo.ru/7DHKEHEG6

LWIHHAPUYECKON



https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6

IIOBEPXHOCTHU

Hunusap. [psamon
KpYTOBOW LIMJIUHJD.

49 https://m.edsoo.rt/MAVW4KY55
[Inomane moBepxHOCTH
HUATTUHIPA
Konnueckas noBepXHOCTb,

50 o0pa3yrolire KOHUIeCKOn https://m.edsoo.ru/PVRE7THQ6Y
nosepxHocTu. Konyc
CedeHue KoHyca

51 MJIOCKOCTBIO, TTapasuIeIbHOM https://m.edsoo.ru/EOVSHALSL
MJIOCKOCTH OCHOBAHUSA
VY ceu€HHBI KOHYC.

52 N3o0pakeHne KOHYCOB U https://m.eds00.ru/9VKWVDCTE
YCEUYEHHBIX KOHYCOB
[Tnomans 6oxoBOI

53 MMOBEPXHOCTHU U MOJHON https://m.edsoo.ru/AWKBIEANE
MMOBEPXHOCTH KOHYyCa
[Tnomaap 6okoBOM

54 MIOBEPXHOCTHU U MOJTHOU https://m.edsoo.ru/9NF4UE3K]
MOBEPXHOCTH KOHYyCa
CrepeoMeTrpuueckue 3aJaun

55 Ha AORASATCILETR0 1 https://m.edsoo0.r/QZVHSEXI.9
BBIYUCIICHHUE, IOCTPOCHUEM
CEYCHUH LWIMH]pa, KOHYyCca
CrepeomMeTpuieCKHEe 3a/1a4u

56 fa AORASATEALETRO 1 https://m.edsoo.ru/AKF6PW62W

BBIYUCJICHUC, ITIOCTPOCHUEM
CedYeHMI HUINHApA, KOHYCa



https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W

[IpuknagHeie 3a1ayu,

57 https://m.edsoo.ru/3429Z1LHTS5
CBSI3aHHBIE C LIMJIUHAPOM

58 Hprrnandsie safa-, https://m.edsoo.ru/ZY 6ENPVKD
CBSI3aHHBIE C [IUJIUHIPOM

59 Cdepa u map https://m.edsoo.rt/W1TVKAJOR
[Tepeceuenue cdepr! u mapa

60 ¢ miockoctpio. Kacaie https://m.edsoo.ru/JFSNB5ZS0
iapa u cepbl MI0CKOCTHIO.
Bun 1 nuzo6pakenue mapa
[Tepeceuenue cdepsr! u mapa

61 ¢ miockoctbio. Kacartne https://m.eds00.ru/M6WK9K950
uiapa u cepbl MI0CKOCTHIO.
Bua u n3obpakenue mapa
VYpaBHenue chepsl.

62 [Tnomane chepsr u e€ https://m.edsoo.ru/U8G24BO8H
yacTeu

63 Cummetpus cdepsl 1 mapa https://m.edsoo.rt/6E6GX0YIS
CrepeomeTpuueckue 3a1aumn
Ha JIOKa3aTelIbCTBO H

64 BBIqHC?eHHe’ CRASAMHBIC €O https://m.edsoo.ru/MSYBPKH7R
chepoit u mapom,
MOCTPOCHUEM UX CEYCHHI
MJIOCKOCTBIO
CrepeomMeTpruieCKHE 3a/1a4u
Ha JI0Ka3aTelbCTBO U

65 BBIUHMCIIEHHE, CBA3aHHBIE CO https://m.edsoo.ru/MXRDTK72T

cdepoit u mapom,
MOCTPOSHUEM UX CCUCHUI



https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T

IIJIOCKOCTBIO

[Ipuknanueie 3anaymn,

66 CBsI3aHHBIE CO Cepoii u https://m.edsoo.ru/XWS5LI7A9]
1apom
[ToBTOpEHME: OKPYIKHOCTH

67 fd TUTOCKOCTH, BRIHCACHI https://m.edsoo.ru/EJ2QDAVE]
B OKPY>KHOCTH, CTaHJJapPTHHIE
noxooust
Paznuunbie KOMOMHAIIUY TE

68 BpaIllCHUS U https://m.edsoo.r/LE79331L.XX
MHOTOTPaHHHUKOB

69 Sapastu no Teme "Tena H” https://m.edsoo.ru/PHHLCGS54E
TTOBEPXHOCTH BpaIEHUS

70 3apatii 1o Teme "Tena H” https://m.edsoo.ru/22WPBLTP9
MMOBEPXHOCTH BpAIICHUS

71 Konmpoxbiias padora "Teﬂ,,a https://m.edso0.ru/33W222M63
Y TIOBEPXHOCTH BpaIICHUS
O6neém mumuHapa. Teopema

72 00 00bEMe MpSIMOTo https://m.edso0.ru/1ZN2S6ZMO
IUAJTUHIPA
Brruucnenue o0bEMOB Te €

73 MTOMOIIIBIO OTNPEEIEHHOTO https://m.edsoo.rt/ACTOMFMVF
unTerpana. O6bpEéM KoHyca
ITnomanu 00KOBOI U

74 IIOJIHOW ITIOBEPXHOCTH https://m.edsoo.ru/ZYTK7P8B1
KOHyca

75 (TepeoMeTpirieckie sana, https://m.eds00.ru/709VIYPSC

CBA3aHHBIC C BBIYHMCIICHUEM



https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC

00BEMOB IMITMHPA, KOHYCa

76

[IpuknanHeie 3a1a4u M0
teMe "OO0BEMBI U ILIOMIAIN
nosepxHocrel Ten"

https://m.edsoo.rt/QXEA9GPVB

77

O0BEM mapa 1 mapoBoro
cektopa. Teopema 00
o0Béme mapa. [Tnomane
cdepsl. CTepeomMeTprudecKue
3aJ1auu, CBSI3aHHBIC C
BBIYUCIICHHEM 00BEMOB
1rapa, IapoBOro CErMeHTa
IIapOBOTO CEKTOpa

https://m.edsoo.rt/VV6ONBVZX

78

[Ipukiiaguele 3aga4u 10
teme "O0BEMBI TEN",
CBSI3aHHBIE C 00BEMOM I1apa
Y TUIOMIABI0 cephl.
COOTHOLIECHUS MEXKTY
TIOMIAIMU TTOBEPXHOCTEH 1
00BEMaMU ITOTOOHBIX TET

https://m.edsoo.ru/EZH9GRUEJ

79

IlogoOHEBIE TENA B
pocTpaHcTBe. MI3MeHeHne
00béMa rpu o100 H.
CrepeomMeTpHUECKHUE 3a/1a4H,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMOB TEJ U ILIOIIAACH
MMOBEPXHOCTEN

https://m.edsoo.ru/H24188MKQ

80

KontponpHas pabota
"ILnoniaay MoBEpXHOCTH U
00BEMBI KPYTJIbIX TN

https://m.eds0o0.ru/73UODGNYR



https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR

81

JIBM>KeHUs MPOCTPaHCTBA.
Otobpaxenus. JIBuxeHus 1
paBeHcTBO puryp. O0mue
CBOICTBa IBUYKEHUI

https://m.edsoo.ru/RXJ4AYW6NA

82

Bunnl nBukennii:
NapajuieIbHbIN IEPEHOC,
LIEHTpAJIbHAsl CHMMETPUS,
3epKajibHasi CHMMETPHUS,
MOBOPOT BOKPYT MPSIMOi1

https://m.eds00.1u/ZSUATTNTX

&3

[IpeoOpazoBanus Mog00Ms.
[Ipsimas u cepa Ditnepa

https://m.edsoo.ru/A1PU2WOAX

84

FCOMeTpI/I‘-ICCKI/Ie 3aJa4M Ha
NPUMCHCHUC ABUIKCHUS

https://m.edsoo.rt/KFDHOMGKZ

85

KontponpHas padora
"BekTopsbl B npocTpaHcTBe"

https://m.edsoo.ru/4F52B11KK

86

O6o0061aroiiee NOBTOPEHNE
11 mousATHIA 1 METOAOB
Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3aIlHs
3HaHuii: "[lapaienbHOCTD
NPSIMBIX U IJIOCKOCTEH B
npocrpaHcTae”

https://m.edsoo.ru/IHVB2NZH9

87

O6o0mmaroiiee MOBTOPEHHE
11 moHATUN 1 METOZIOB
Kypca reomerpuu 1011
KJIaCCOB, CUCTEMAaTH3aIUs
3HaHUM: "BekTopsl B
npocrpaHcTae”

https://m.edsoo.rut/AQEFPERJOQ

88

O6o0mmaroiiee MOBTOPEHHE

https://m.edsoo.ru/3NTJOLN63



https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63

11 moHsATHIA 1 METOAOB
Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3aIHs
3HaHuii: "BekTopsl B
npocrpaHcTae”

89

O6o0061aroniee TOBTOPEHHE
11 monsTHI M METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIIHs
3HaHuii: "OobeM
MHOrOrpaHHuka"

https://m.edsoo0.ru/B85S7VDTC

90

O6o0maroiee MOBTOPEHHE
11 moHITUN 1 METOZIOB
Kypca reomerpuu 1011
KJIaCCOB, CHCTEMAaTH3alIHs
3nanuii: "O0bemM
MHOrorpaHHuka"

https://m.edsoo.rui/AJX4CDPSI

91

O6o0mmaroree MOBTOPEHHE
11 moHATUN 1 METOZIOB
Kypca reomerpun 10—-11
KJIACCOB, CUCTEMaTU3aIUs
sHanui: "Ilnomanu
MOBEPXHOCTU U 00BEMBI
KpyTibIX Ten"

https://m.edsoo.ru/H2ZABPRXO

92

Ob6o0m1aroriee MOBTOpeHNE
11 moHATHI U METOJIOB
Kypca reomerpuu 1011
KJIACCOB, CUCTEMATH3AIIH
3Hanuit: "[lnomanu

https://m.edsoo.ru/JGIDISONK



https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK

MMOBEPXHOCTU U 00 BEMBI
KpyTJibix Ten"

93

Hrorosast KOHTpOIbHAS
paborta

https://m.edso0.ri/GXZMP89IGD

94

HToroBast KOHTpOJIbHAS
paboTta

https://m.edsoo.ru/3J174MY 6M

95

[ToBTOpeHue, 0600IIEeHNE 1
cucTeMaTH3aIys 3HaHUI

https://m.edsoo.ru/UI26CB4XL

96

Hcropus passurus
CTEpPEOMETPUU KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/IESALO6B5

97

Hcropus passurus
CTEpEOMETPUH KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUM

https://m.edso00.ru/8ZKNMYF03

98

Hcropus passurus
CTEPEOMETPUHU KaK HAYKHU U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.1ru/41 X3XKQOG

99

Hcropus passurus
CTEpEOMETPUH KaK HAyKU U
e€ poJib B pa3BUTUU

https://m.edsoo.ru/4PGHOJYAH



https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH

COBPEMEHHBIX WHKEHEPHBIX
1 KOMIThIOTEPHBIX
TEXHOJIOTUH

100

Hcropus passurus
CTEpEOMETPUU KaK HAyKU U
€€ poJIb B pa3BUTUH
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUM

https://m.edsoo.ru/GEJCO734F

101

Hcropus passurus
CTEPEOMETPUHU KaK HAYKH U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pazsurus
CTEPEOMETPUU KaK HAYKU U
€€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.eds0o0.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

102



https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KITACC

Kon
NMPoBEPsIEMOro
pe3yJbTaTa

7

IIpoBepsieMble MpeMeTHBIE Pe3YJIbTATHI 0CBOECHHSI 0CHOBHOM
00pa3oBaTe/ibHOI MPOrpaMMbl CpeTHEro 001Iero 00pa3oBaHuUsI

I'eomeTpus

7.1

OHCpI/IpOBaTL NOHATHUAMMU: TOUKA, IpsAMasd, MIO0OCKOCTh

7.2

HpI/IMeHHTB AKCUOMbBI CTCPCOMCTpUM U CICACTBUA U3 HHUX [OPpU PCHICHUH
TCOMETPUYUCCKUX 3ada4

7.3

OrmepupoBaTh MOHATHSMHU: MAPATUICTLHOCTh M TEPIICHIUKYIISIPHOCTh TPSIMBIX U
IIOCKOCTEHN

7.4

KnaccudumupoBarh B3aUMHOE PACIOJIOKEHUE TMPSAMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSMH: JBYTPAaHHBIH yroj, TpaHW ABYTPaHHOTO yria, pedpo
JIBYTPAHHOTO YTJa, JHMHEWHBIH YroN JIBYyTPAHHOTO yIja, TpagycHas Mepa
JIByTPaHHOTO yria

7.6

OHepI/IpOBaTL IIOHATHAMM MHOT'OrpaHHUK, BLIHYKHBIﬁ u HCBBIHyKJ'ILIfI
MHOI'OTpaHHHUK, 3JICMCHTBI MHOTOI'pPaHHHKA, HpaBHJ’IBHLIﬁ MHOT'OI'pPaHHUK

7.7

Pacrio3HaBaTe OCHOBHBIE BHIBI MHOTOTPAaHHUKOB (TMUpamMuIa, TpH3MA,
MPSIMOYTOJIFHBIN Tapajuienenumnes, Kyo)

7.8

Kiaccuduiupoparh MHOTOTPaHHUKH, BBIOMpAas OCHOBaHMS Ui KiacCU(DUKALUN
(BBIITyKJIBIE W HEBBIMYKJIblE MHOTOTPAHHWKH, MPAaBIJIBLHBIC MHOTOIPaHHUKH,
MPSIMBIE ¥ HAKIJIOHHBIE TIPU3MBI, TTapaljIeNIeTUIIe TbI)

7.9

OHCpI/IpOBaTL TIOHATHUAMMU: CEKYIas MJIO0OCKOCTb, CCHCHUEC MHOTOI'PAaHHUKOB

7.10

OOBACHATH IIPUHOUIIBI ITIOCTPOCHUSA CeUCHHUN MHOT'OI'PAaHHUKOB, UCIIOJIB3YySd METO/
CJI€a0B

7.11

CtpouTh cedeHHs MHOTOTPAaHHHKOB METOJOM CJIEJIOB, BBHINOJHATH (BBIHOCHBIE)
IUIOCKHE YEPTEXXU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTyp: BHJ CBEPXY, COOKY,
CHU3Y

7.12

Pemats 3a1a4d Ha HaxXO0XICHHUE TI'€OMCTPUYCCKUX BCIUYHH II0 06pa3uaM nin
ajIroputMaM, IMPUMCHAA HU3BCCTHBIC AQHAJIUTUYCCKUEC MCETOAbI INpHU PCHICHUU
CTAaHAAPTHBIX MATECMATHYCCKUX 3aJa4 HAa BBIYHUCIICHUC paCCTOfIHI/Iﬁ MCKAY ABYMsI
TOYKaMH, OT TOYKH J0O Hp;IMOfI, OoT TOYKHIO IIJIOCKOCTH, MCXKIOYy
CKPCHIMBAOIITUMUCS PSIMBIMU

7.13

Pemate 3agaun Ha HaxX0XXACHUC T'COMCETPUYCCKUX BCIWYUH I10 06pa3uaM nin
ajroputMaM, IPUMCHAA HU3BCCTHBIC AQHAIUTUYCCKUE METOJAbI IIpHU PEUHICHUN
CTaHAAPTHBIX  MATEMATUYCCKUX  3aJa4 Ha  BbBIYUCICHHUC  YIJIOB MCKOY
CKPCIINBAOIIUMUCA  TIPAMBIMHU, MCKAY HpHMOﬁ U IUIOCKOCTBIO, MCKAY
IIJIOCKOCTAMU, ABYT'PAHHBIX YTJIOB

7.14

Berauciaare 00BEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TpHU3Ma,
nupaMuga) ¢ TOpuMEHeHWeM (OopMyl, BBIUMCIATH COOTHOIICHHS MEXIY
TUTOMIA IIMU TIOBEPXHOCTEH, 00bEMaMH MTOOOHBIX MHOTOTPAaHHUKOB




OneprpoBaTh MOHATHUSIMH: CHMMETPHUS B IPOCTPAHCTBE, IIEHTP, OCh U IIOCKOCTh

715 CUMMETPHUH, UEHTP, OCh U INIOCKOCTh CUMMETPUH (QPUTYPBI
W3Bnekath, mpeoOpa3oBbIBATE UM WHTEPIPETHPOBATH  WMHPOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX T€OMETPUIECKHUX (PUTypax, MPECTABICHHYIO HA YepTexax U
pHUCYHKax
[IpumenaTs reomerpuueckre (GaxkThl JUIS PEIICHHs CTEePEOMETPHUYECKUX 3ajad,
7.17 MIPEANOoaralolX HECKOJIBKO IIaroB pEeLIeHNs, €CIIH YCIOBUS IPUMEHEHU 3aaHbl
B SIBHOU (hopme
718 IIpumeHsATs  mpocTeHUIME  NPOrpaMMHBIE  CPEICTBA U DIEKTPOHHO-
’ KOMMYHHKAIIMOHHBIE CHCTEMBI TIPY PELIEHUH CTEPEOMETPUUECKUX 3314
719 IIpuBoauTh pUMEPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U KU3HH,
' pacno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
IIpuMeHATh TONydeHHBIE 3HAHWA Ha IPAKTHKE: aHAJIW3UPOBAaTh peEalbHBIC
CUTyallUM M NPHUMEHITh H3yYCHHBIE IIOHATHS B IPOLECCE MOHUCKA PELIEHUs
790 MaTeMaTHYeCKH CQOPMYIUPOBAaHHOW NPOOJIEMBbI, MOJEIUPOBATh pealbHbIE
' CUTyallud Ha $S3bIKE TE€OMETPUHU, MCCIEA0BaTh MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T'€OMETPUIECCKUX TIOHSATHI U TeopeM, arnmapara aiareOpbl, petiath
MIPAKTHUYECKHUE 3a/1a4M, CBA3AHHBIE C HAX0XKJICHHEM F€OMETPUUECKUX BEINYNH
11 KIIACC
Kon .
IIpoBepsieMble MpeAMeTHBIE Pe3yabTaThl 0CBOEHHS OCHOBHOIA
MPOBEPSIEMOro .
o0pa3oBaTeJIbHON MPOrpPaMMBbI Cpe/IHero 001ero 0opa3oBaHns
pe3yJbTaTa
6 T'eomerpus
OneprpoBaTh MOHATHSAMHU: [WIMHAPUYECKass IOBEPXHOCTh, O0Opa3yromme
6.1 LWIMHAPUYECKOW ~ TOBEPXHOCTH,  IIWJIMHAP, KOHUYECKas  IOBEPXHOCTD,
o0pa3ymlue KOHMIeCKOW TOBEPXHOCTH, KOHYC, c(heprueckas HOBEpXHOCTh
6.2 PacnioznaBath Tena BpameHus (LWIMHAP, KOHYC, cdepa U 1map)
6.3 OOBSCHATE CTIOCOOBI MOTYYECHUS TEJ BPALICHUS
6.4 KnaccupuurposaTs B3auMHOE pacnoioxkeHne chepsl 1 II0CKOCTH
OnepupoBaTh MOHATHAMHU: IIAPOBOW CETMEHT, OCHOBAHME CETMEHTa, BBICOTA
6.5 CEerMEHTa, IIapOBOM CIIOM, OCHOBAHHWE IIAPOBOTO CJIOSs, BHICOTA IIAPOBOTO CJIOA,
IIapOBOM CEKTOP
6.6 Boraucnats 00bEMBI U TIIOMIAIM TOBEPXHOCTEH TEJ BpallleHHs, TE€OMETPUIECKUX
' TeJN ¢ IpuMeHeHneM (HopMyIT
6.7 OneprpoBaTh MOHATHSAMH: MHOTOTPAaHHHK, BITMCAHHBINH B cdepy W OMMCAHHBINA
' oKoJI0 cepsl, chepa, BIMCAaHHAS B MHOTOTPAHHHK WIIH TEJI0 BPAIICHIS
6.8 BrrunucnsaTe COOTHOIIEHHS MEXAY IUIOMIANsSIMH IOBEPXHOCTEH U 00BEMamm
' MTOIOOHBIX Tel
6.9 Uzobpaxarh n3ydaeMbie QUTYPHI OT PYKH U C TPUMEHEHUEM HPOCTHIX YEPTEKHBIX
' HHCTPYMEHTOB
6.10 BrimonHATh (BBIHOCHBIE) IJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX

¢uryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BPAILICHUS

6.11

WsBnekatp, WHTEpHpEeTHpOBaTH W  IpeoOpa3oBbIBaTh  WHGOpPMAIMIO O




MIPOCTPAHCTBEHHBIX T€OMETPHUUYECKIX (PUTYpax, MPEICTABICHHYIO Ha YepTeXKax H
pUCYHKAxX

[IpumensTe reoMeTpuueckre (axkThl IJIsi PEIEHUs CTEPEOMETPUYECKUX 3a/ad,

6.12 MPEAIOIaralInX HECKOJIBKO [IaroB PEIICHUS, €CIIU YCIIOBUS IPHMEHEHHS 33 JaHbI
B AIBHOU (hopme
6.13 OneprpoBaTh MOHATHEM: BEKTOP B IIPOCTPAHCTBE
6.14 BEIMONHATD IEHCTBUS CIIOYKEHUST BEKTOPOB, BBIYMTAHHUS BEKTOPOB U YMHOXKCHUS
) BEKTOpa Ha YUCIIO, OOBACHITH, KAKUMH CBOMCTBaMHU OHH 00J1a1a10T
6.15 [IpuMeHsTH paBUIIO NapaIeNenuIeia PH CI0KEHHUH BEKTOPOB
OmnepupoBaTh MOHSATHIMHU: JIEKAPTOBBHI KOOPIMHATHI B IMPOCTPAHCTBE, BEKTOD,
6.16 MOZYJIb BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOpA, YIod MEXIy
) BEKTOPaMH, CKAISIPHOE IPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE H KOMIUTAHAPHBIE
BEKTOPHI
HaxomuTts cymMMy BEKTOpOB M NpOW3BEICHUE BEKTOpa Ha YHMCIO, YTOJl MEXIY
6.17 BEKTOpaMHM, CKaJIIPHOE IPOM3BEACHHE, pACKIagbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3amaBaTh MJIOCKOCTh YPaBHEHHUEM B IEKapTOBOM cHCTEME KOOpIUHAT
6.19 Pemate mpocTelilnne TeOMETpUYECKHE 3aJayd Ha TPUMEHEHHE BEKTOPHO-
) KOOPAMHATHOTO METOJIa
Pemare 3agaun Ha JI0Ka3aTebCTBO MaTEMAaTHYECKUX OTHOIICHHH M HAaXOXKICHHE
6.20 TeOMEeTPUYECKIX BEJIMYUH 10 00pa3laM WM ajJropuTMaM, MPUMEHSS N3BECTHBIC
METOABI IIPH PELIEHUH CTaHJAPTHBIX MaTEMaTHYeCKUX 3a1a4
621 [lpumensTe  mpocTelimive  NpOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
' KOMMYHHUKAIIMOHHBIE CHCTEMBI ITPH PEIICHUH CTEPEOMETPHUYECKUX 3a1ad
6.0 [TpuBoANTs TPHMEPHI MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B NPHUPOJE W KHU3HHU,
) pacro3HaBath MPOSIBICHUE 3aKOHOB TEOMETPUH B UCKYCCTBE
[lpuMeHsITh TOMyYEeHHBIE 3HAHWS Ha TPAKTHKE: aHAIM3UPOBATh pealbHbIC
CUTyallud W MPHUMEHITh H3y4YCHHBIE MOHSATHA B MpPOIECCe IMOHMCKAa PELICHUS
623 MaTeMaTH4eckn Cc(HOPMYJIHPOBAaHHONH IPOOIEMBI, MOJCIUPOBATH pealbHbIC

CUTyalluhd Ha A3bIKEC TCOMCTpUU, HUCCICAOBATH IMMOCTPOCHHBLIEC MOACINU C
HCIOJIB30BAHUEM I'€COMETPHUICCKUX MIOHSITHH U TCOPEM, allriapara aJ'II‘erLI, peumaTtb
MPAKTHUYCCKHUE 3a1a4U, CBA3aHHBIC C HAXOXIACHUEM I'€COMECTPUUCCKUX BEJIMUYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
7

IIpoBepsieMblii 3JIeMEHT COAEPKAHUAS

I'eomerpus

7.1

OcHoBHblE TIOHATHA cTepeoMeTpud. Touka, IpsiMasl, MIOCKOCTh, IPOCTPAHCTBO.
[TonsaTne 06 aKCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUHN
U CJIEJCTBUS U3 HUX

7.2

B3anMHOe pacnonokeHue ~ HpsAMBIX B IPOCTPAHCTBE:  IEpPECEKarolIrecs,
napajieJbHble W CKpeluBaromuecs npsmele. [lapamnenbHOCTh HpSAMBIX U
IJIOCKOCTE B NIPOCTPAHCTBE: MapajuielibHbIE TNpsIMble B  MPOCTPAHCTBE,
MApaAJIENBHOCTh TPEX MNPSIMBIX, MAPAUICIBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAMH, YrOJI MEXAY TpPSIMBIMH B TPOCTPAHCTBE.
[TapannenpbHOCTh MJIOCKOCTEN: MapaljieabHbIE MIOCKOCTH, CBOMCTBA MapasuieIbHbIX
mockocTei. [IpocTeiimme mpocTpaHCTBEHHbIE (UTYPHI HAa TUIOCKOCTH: TETpa’Jp,
KyO, napaJujiesienumne, NoCTPOeHUEe CeUeHUN

7.3

IlepnieHIUKYIIPHOCTh NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJSPHBIE IIpsSMbIE B
IIPOCTPAHCTBE, NMPSAMBIE NTAPAJUICIBHBIE U NEPIEHANKYISIPHBIE K IUIOCKOCTH, TPU3HAK
MEPIEHAUKYIISIPHOCTH MPSIMOM U IIJIOCKOCTH, TEOPEMA O IIPSIMOM NEPIEHAUKYIIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEXKY IIPSIMOU U IINIOCKOCTBIO, IBYTPAHHBIN
YIOJ1, IMHENHBIN yroji ABYTPAHHOTO yria. llepreHauKyisp u HakiIOHHbIE: PaCCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TUNIOCKOCTH, IPOEKIMs GUTYphI HA
IJIOCKOCTb. [IepreHIUKYIIIPHOCTD INIOCKOCTEN: IIPU3HAK MEPIIEHAUKYJIIPHOCTH IBYX
mockocTeil. Teopema o TpEX NneprneHuKysapax

7.4

IlonsiTME MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOTPAHHMKA, BBIMYKIBIE U
HEBBIMYKJIbIE MHOTOTPDAaHHUKH, pa3BEPTKa MHororpaHHuka. Ilpusma: n-yronpHas
IpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, MpsMas U HAKJIOHHas MPU3MBbl, OOKOBas U
IIOJIHAs IIOBEPXHOCTH Ipu3Msbl. [lapauienenunen, npsaMOyroabHbII MapauleIenuIe]
u ero coiicrsa. [lupamuna: n-yroiapHas nupamMuaa, TpaHd U OCHOBAaHUE IMUPAMUIBL,
OOKOBasi U TOJIHAS TIOBEPXHOCTh MUPAMUBI, IPABUIbHAS U yCEUEHHAs MHpPAMHJIA.
OnemMeHTbl nOpu3Mbl U nupamuiabl. llpaBuiabHBIE MHOTOIPDAHHUKHU: IOHSTHE
MIPAaBUJIBHOTO MHOTOTPAaHHWKA, NPAaBWIbHAsA IpU3Ma W MPaBWIbHAS IHpPaMUJA,
MpaBWIbHAsA TPEyToJibHAs MUPaMUJa U IPaBUIbHBIN TeTpasrap, kyO. [IpencraBnenue
O MpPaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Ap, NOAEKa’aAp M ukocadapyrue CedeHus
IIPU3MBI ¥ TUPAMHU/IBI

7.5

CuMMeTpHst B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBLHO TOUKH, IPSIMOM, TNIOCKOCTH.
DneMeHThl CHUMMETpUUM B  NHpaMujax, Napajulelenunenax, IMpaBHIbHbBIX
MHOI'OIPaHHHUKAX

7.6

Bbluncnenue 37€MEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHanu, yriubl. [liomans
OOKOBOW TIOBEPXHOCTH M TIOJIHOM TOBEPXHOCTH TPSAMOW TPHU3MBI, IUIOMAIb
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiMoi npu3Mbl. [lnomans 00koBoi
IIOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOW MNHPAMHUIBI, TEOpeMa O IUIOIIAIU




yceu€HHoi nupamuabl. [lonstue 06 00béMe. O6bEM MUpPaMUIbL, TPUIMBI

7.7

[TomoGHbIe Tena B nmpocTpancTBe. COOTHOMICHHUS MEX/TY TUIOIIAASIMU TOBEPXHOCTEH,
00bEMaMHU ITOTOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

[unuaapuyeckas MOBEPXHOCTb, 00pa3yoliye HUIHHIPHUECKON TOBEPXHOCTH, OCh
WIMHIPUYECKON moBepXHOCTU. LlunuHap: ocHoBaHMsS M OOKOBasi MOBEPXHOCTb,
o0pa3yromias U 0Ch, IIOIaAb OOKOBOM U MOTHON TOBEPXHOCTH

6.2

Konnyeckass moBepxXHOCTb, 00pa3ylolue KOHUYECKOW IOBEPXHOCTH, OCh H
BepIlIMHA KOHUYECKOM noBepxHocTU. KoHyc: ocHOBaHUE U BepIIMHA, 00pa3yromas
U OCh, TUIOIIA/Ib OOKOBOM M MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue
U BBICOTa, OCHOBAaHHUSA U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, IIomap NoBepxHocTu cdepsbl. Bzanmuoe
pacnosioxkeHue ceprl U MIOCKOCTH, KacaTeabHas IJIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N3o00pakenune Ten BpaleHUs Ha MII0CKOCTH. Pa3BépTka MUIMHApPA U KOHYCa

6.5

KOM6I/IHaI_II/II/I TCJI BpallCHUSA W MHOI'OI'PAaHHHKOB. MHOFOFpaHHI/IK, OIMMCaHHBIN
OKOJIO C(i)epbl, C(bepa, BIIMCaHHAA B MHOI'OI'PaHHUK, HJIK TCJIO BPAlllCHHA

6.6

[Tonste 06 00bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tenl. Teopema 00 0OBEMe
MPSIMOYTOJILHOTO Mapajuie/ienuIieia U clieacTBus u3 He€. O0BEM HMITHH/IPA, KOHYCA.
O0BEM mrapa u wiomaas chepsl

6.7

[MomoOuble Tema B mpocTpancTBe. COOTHOMIGHUS MEXIY — IUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMHU TTOTOOHBIX TEI

6.8

Ceuenus nuiuHApa (mapajyuiebHO U TMEPHEHIUKYISIPHO OCH), CEYEHHs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsINee Yepe3 BEPIIUHY ), CEUCHUS [1apa

6.9

Bektop Ha mimockoctd u B mpoctpaHcTBe. CIIOKEHHUE W BBIYMTAHHE BEKTOPOB.
YMHOKEHHEe BEKTOpa Ha uncio. PasznoxkeHue BeKTOopa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [IpaBwiio mapamnenenunena. Pemenue 3agad, CBSI3aHHBIX — C
NPUMEHEHHEM IIPaBUJI ACUCTBUN C BEKTOpaMU

6.10

[IpsimoyronpHas cucrema KOOpPAMHAT B MpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiime 3amaum B KoopauHATaX. YTron Mexay BekTopamu. CkansipHoe
IIPOU3BEJICHNE BEKTOPOB. BhIUMCIIEHHE YTIIOB MEXAY NPSIMBIMH U IJIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METOJI IPU PELIEHUN T€OMETPUUYECKUX 3a]1a4




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM Pe3yJbTATaM OCBOCHUS
NMPOBEPAEMOro | OCHOBHOW 00pa30BaTeJIbHOM MPOrPaMMBbI CPeJHEro 001ero
TpeOoBaHusl o0pasoBaHus

Bragenne MeTomaMu JIOKa3aTeabCTB, alTOPUTMaMH pEUICHHS 3aJ1ad;
yMeHHe (OpMYIUpOBaTH U ONEPUPOBATH MOHITUSIMH: OIpPEIEICHHE,
aKCMOMa, TeopeMa, CIEJICTBHE, CBOIMCTBO, NpPU3HAK, JI0Ka3aTEIbCTBO,
paBHOCHIIbHBIE ()OPMYIUPOBKH; IPUMEHITHh UX; YMEHHUE POPMYITHUPOBATH
oOpaTHO€ U NPOTUBONOJIOKHOE YTBEPXkACHHUE, MPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPHI, HCIONB30BaTh METOJ MaTeMaTUYeCKOW WHIyKIIUY;
IMPOBOAWTL JOKA3aTCIIbHBIC PACCYKACHU A IPU PCUHICHUH 3a/la4, OLICHUBATb
1 JIOTHYECKYH) TPaBUIBHOCTh  PACCYXJICHUH,; yMEHHE OIepHUpOBATh
IMOHATHUAMMU. MHOKCCTBO, IMTOAMHOXECTBO, OIICpallU Had MHOXCCTBAMU,
YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBCHHBIM — ammapar st
OIMMCaHuA pCaJIbHBIX MPOUCCCOB U SIBJICHUU U Ipu pCIICHUHU 3aaa4, B TOM
YHCIIC U3 APYTHX YYCOHBIX IPEIMETOB; YMEHHE ONIEPUPOBATH MMOHITUSMHU:
rpad, cBs3HBIN Tpad), 1epeBo, UK, rpad Ha MIIOCKOCTH; YMEHHE 33]1aBaTh
Y ONHKCHIBATH Ipadbl pa3IMYHBIMU CIIOCOOAMHM; HCIIOIB30BaTh rpadbl mpu

pelieHuu 3a1a4y

YMeHune omnepupoBaTh MOHATUSMU: HATYypaJbHOE YMCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEJbIM MOKa3aTeaeM, KOPEHb HaTypajJbHOM CTENEHH, CTENEHb
C palMOHAJIbHBIM ITOKA3aTeJIEM, CTEIIEHD C ICUCTBUTEIHLHBIM MTOKA3aTENIEM,
jJorapudm uuciaa, CHHYC, KOCUHYC M TAaHI€HC IPOU3BOJIBHOIO YHUCIA,
OCTaTOK I0 MOAYJIO, PALMOHAIBHOE YHCIO, HUPPALMOHAIBHOE YHUCIIO,
MHOXECTBAa HATypPaJbHbIX, LEJbIX, PALMOHAJIBHBIX, JEHCTBUTEIbHBIX
qHCell; YMEHUE UCTIONb30BATh MPU3HAKHU JISTUMOCTH, HAMMEHBIINN 00IIri
JeNuTeNb W HauMEHblee oOllee KpaTHoe, anroput™M EBknmpga mpu
pelIeHuy 3a7a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMH CUCTEMaMHU
CUMCIICHMS;  YMEHHME  BBIIIOJHATH  BBIUMCICHUE  3HAYEHUU U
npeoOpa3oBaHus  BBIPAXKEHUH €O  CTENEHSMU ©  Jorapudmamu,
npeoOpa3oBaHus  JIPOOHO-pAllMOHANBHBIX  BBIPAXKEHUN;  yYMEHHUE
OTEPUPOBATh TOHATHUSMHU:  MOCIEAOBATEIBHOCTh, apupMeTHIecKas

mporpeccusi, reoMeTpuueckas mporpeccusi, OECKOHEUHO YyObIBaroIas




reoMeTpUYECcKasl IPOrpecchs; yMEHHUE 3a]aBaTh MOCJIEIOBATEIILHOCTH, B
TOM 4YHCJIE C MOMOILIBIO PEKYPPEHTHBIX (OpMYJ; YMEHHE ONEepHpOBATh
MOHATHSIMU: KOMIUIEKCHOE YHCJIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHUCIA,
MOJIyJIb U apTyMEHT KOMIUIEKCHOTO 4Mcia, (opMa 3amucu KOMIUIEKCHBIX
yucell (reoMeTpuyuecKas, TPUrOHOMETpUYEcKast u anredpanyeckas); yMeTh
NIPOU3BOJIUTh apu(PMETHUYECKHE NEHCTBUS C KOMIUICKCHBIMH YHCIIaMU;
MIPUBOJUTH PUMEPHI UCIIOJIb30BAHUS KOMIUJIEKCHBIX YHCEN; ONIEPUPOBATh
NOHATHAMM: Marpuua 2xX2  wm 3x3, omnpenenurenb  MaTpULBL,

FGOMeTpI/ILIeCKI/Iﬁ CMBICJI OITPEACIIUTEIA

YMeHHne omnepupoBaTh MOHATUSMH: PAMOHAIBHBIC, HpPpalMOHAIbHBIC,
MOKa3aTelbHbIe, CTENEHHbIC, JIOTapu(PMUUYECKHE, TPUTOHOMETPUUYECKUE
ypaBHEHHS M HEPaBEHCTBA, HX CHUCTEMbI; yMEHHUE ONEPUPOBATH
MOHATHSIMH: TOXKJIECTBO, TOXKJIECTBEHHOE MpeoOpazoBaHUE, YpaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YpPAaBHEHHH U HEPABEHCTB, PaBHOCHIBHOCTH
ypaBHEHMI, HEpPABEHCTB M CHUCTEM; yMEHHE pellaTh YpaBHEHUS,
HEPABEHCTBA M CHCTEMbI C MOMOIIBIO PA3IUYHBIX NPUEMOB; pEIIATh
YpaBHEHMs, HEpPABEHCTBA M CHCTEMbl C [apaMeTpoM; MPUMEHATH
ypaBHEHHS, HEPABEHCTBA, MUX CHUCTEMBbI JJII PEIICHHUS MaTeMaTHUYeCKHX

3a/laq U 3a71a4 U3 pa3JINIHbIX obnacrei HAayKHU U peaHBHOﬁ KHU3HHU

YMeHHne OmnepupoBaTh MOHATHAMHU: (QYHKIUSA, YETHOCTh (DYHKIHH,
NEPUOIMYHOCTD (YHKIHUH, OTPAHUYCHHOCTb (YHKIIMH, MOHOTOHHOCTH
GbyHKIHH, SKCTpeMyM (PYHKITUH, HAHOONbIIEe W HAMMEHBIIIEE 3HAYCHUS
(GYHKIMK Ha TPOMEXYTKE, HeNpepbIBHAS (DYHKIMS, aCUMIITOTHI Tpaduka
GbyHKIMHU, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIMH, TEOMETPUICCKUN U
¢u3nvyeckuif CMBICII TPOM3BOJHOM, IEpBOOOpa3Hast, OINpeaeIEHHBIN
WHTETpajJ, YMEHHE HaxOIHWTh aCUMNTOTHI Tpaduka (YHKIHH; yMEHUE
BBIUUCIIATE  MPOU3BOJHBIE CYMMBI, TIPOM3BEIEHUsS, YAaCTHOTO U
KOMIIO3UIIMN (YHKIIMHA, HAXOAWTh ypaBHEHHE KacaTelbHOH K rpaduky
(GYyHKIMU; YMEHHME HaxOIWTh INPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHI;
YMEHHE HCIIONB30BaTh TPOM3BOIHYIO JIUISI HWCCIEAOBaHUS (DYHKITHIA,
HaXOAUTh HAWOOJBIINE M HAWMEHBIIUE 3HAYCHUS (DYHKIUI; CTPOUTH
rpadMKd MHOTOYICHOB C WCIIOJB30BAHWEM allllapaTa MaTeMaTHYeCKOTro
aHalu3a; MPUMEHATHh MPOU3BOAHYIO JJsI HAXOXACHUS HaWIy4Ilero
pelieHusl B MPHUKJIAIHBIX, B TOM YHCJIE COIHATbHO-YKOHOMHUYECKHUX H
(bu3nyecKux 3a/1a4ax; HaXOAUTh IUIOMATN U 00BbEMBI (PUTYp ¢ TTIOMOIIBIO

HHTCErpaina;, MpuBOJUTH HNPHUMEPLI MATEMATHYCCKOIO MOACIUPOBAHUA C




OMOUIbI0 AU PepeHInaTbHbIX YPAaBHEHUM

YMeHue onepupoBath NOHATHSIMHA: Tpaduk GyHKINH, oOpaTHas QyHKIIHS,
KOMIO3UIUs (DYyHKIMA, JTUHEWHas (QyHKIUs, KBajpaTHuHas (yHKIIHS,
paroHa bHas (QYHKIWS, CTENeHHas QYHKIWS, TPUTOHOMETPHUYSCKHE
(GyHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKUE (DYHKIUH, MOKa3aTeiabHas U
norapudmudeckas (QYHKIHH, YMEHUE CTPOUTHh TpapUKHd H3YICHHBIX
GbyHKIUH,  BBINOMHATH  mpeoOpa3oBaHusi  rpadukoB  QyHKUUH,
WCIIOJIb30BaTh TpaUKM Il U3YYCHHS MPOIECCOB U 3aBUCHMOCTEH, MPHU
pellieHNH 3aJa4 U3 JAPYTruX Y4eOHBIX MPEJAMETOB W 33734 M3 peallbHOU
KU3HU; BBIpaXaTh (OopMyiIamMu 3aBHCHUMOCTH MEXIy BEIHUYMHAMU;
UCIIOJIB30BaTh CBOWCTBA M rpaduku QYHKIMHA Ui PEIICHHUS YPaBHEHHIA,
HEPAaBCHCTB W 3aJlad C IapaMeTpamH; H300paxkaTh Ha KOOPJIMHATHOMN

IIJIOCKOCTH MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHI/Iﬁ, HCPABCHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBBIE 3a/Jauyd pa3HbIX TUIOB (B TOM 4YMCIE Ha
MIPOILCHTHI, JIOJM U 4YacTH, Ha JIBUXKEHHUE, pabOTy, CTOMMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 3aJlaui U3 00JacTH yIpaBiI€HUs JIMYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTaBIATH BBIPAKCHHS, YPAaBHEHHS, HEPAaBEHCTBA M HX
CHUCTEMBI II0 YCJIOBHMIO 3aJa4M, HMCCIEAOBAaTh IIOJIYyYEHHOE DELIECHUE U
OLIEHUBATh TMPABIONOJO00HOCTh pPE3yJIbTATOB;, yYMEHHUE MOJIEIUPOBAThH
peaJIbHbIE CUTyallud Ha S3bIKE MATEMaTHKH; COCTABIIATH BBIPAKCHUS,
YPaBHEHUS, HEPABEHCTBA U X CUCTEMBI 110 YCJIIOBHIO 3a1a41, UCCIIEI0BATh
MIOCTPOCHHBIE  MOJIEJIM €  MCIOJIb30BAaHHMEM  ammapara  ainredpsl,

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMH: cpeiHee apupMeTHYecKoe, MeIuaHa,
HanOoJIbIlIee U HAUMEHDIIIEE 3HA4YCHHA, pasMax, JUCIICPCUA, CTAaHAAPTHOC
OTKJIOHEHHE YHCIIOBOr0 Habopa; yMEHHE H3BIEKaTh, HHTEPIPETUPOBATH
nH(pOpMaIMIo, MPEICTaBIIEHHYIO B TA0JIMIIAaX, HA TUarpaMmax, rpadukax,
OTPaXKaIoIyI0 CBOMCTBA peajbHbIX MPOLIECCOB U ABJICHH; MPEACTABIATh
nHpOpMAIIMIO C TIOMOIIBIO TaOJMII W JAWarpaMM; HCCIIeI0BaTh
CTAaTHUCTUYECKUE JaHHBIE, B TOM YHCIE C MPUMEHEHHEeM TpaduuecKux
MCTOOOB U JJICKTPOHHBIX CPEACTB, r‘pa(l)nqecxn uccijaeaoBaTb COBMECTHBIC

Ha6JIIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCCUBaHUs U JIMHEMHOMN perpeccuun

YMeHue onepupoBaTh IOHATHAMH: CIYyYaWHBIA OIBIT W CIly4aiiHOe
cOOBITHE, BEPOATHOCTb CIYyYalHOTO COOBITUS; YMEHHUE BBIYHUCIATH

BEPOATHOCTL C HCIIOJIB30BAHUECM rpa(bnqecm/lx METOHOB; INPHUMCHAIATH




(GOpMyIIbI CIOXKEHUS U YMHOMKEHHUS BEpOsITHOCTEH, (hOpMyIly TOIHOMN
BEpOATHOCTH, popmyiny bepHysin, komOuHaTOpHBIE (aKThl U HOPMYJIBI;
OLICHHMBATh BEPOSITHOCTU pPEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATHSMM: CllydaliHas BEJIWYMHA, pPAaclIpelesieHue BEpOATHOCTEH,
MaTeMaTHYeCKOe OKHMJIaHue, IUCIEepPCUs U CTaHJIApPTHOE OTKJIOHEHHUE
CllyuallHOM  BENUYMHBI, (QYHKUIUM paclpelesieHuss U IUIOTHOCTH
PaBHOMEPHOI0, IOKA3aTEIBHOIO ¥ HOPMAJIBHOTO PACIPEIEICHUN; YMEHHE
HCIIOJIb30BaTh CBOMCTBA U3YUEHHBIX PACIPENEICHUN ISl pELICHMs 3a/1ay;
3HAKOMCTBO C MOHSATUSAMU: 3aKOH OOJIBIIMX YUCEN, METOABI BHIOOPOUYHBIX
UCCIIEIOBaHUM; YMEHHE MPUBOAMUTH IIPUMEPBHl MPOSBIECHUS 3aKOHA
OOJBIIMX YHUCEN B NPUPOJIHBIX M OOILIECTBEHHBIX SIBICHUSAX; YMEHHUE
OIIEpUPOBATh MOHATHAMM: COUETaHHE, IEPECTAHOBKA, YNCIO COYETAaHUH,
YHUCIIO IepecTaHoBOK; OumHOoM HbloTOHa; yMeHHE  NpPUMEHSTh
KOMOMHATOpHbIE (haKThl U PACCYKAEHUS I pellleHHs 3ajay; OLleHUBATh
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJIENb U

HHTCPIPCTHPOBATDH HOJIy‘leHHHﬁ pe3yjbTat

YMeHue onepupoBaTb IMOHATHAMH: TO4YKa, IpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJINYMHA YIJIA, INIOCKUHI YIOJl, IBYTPAHHBIN
YroJ, TPEXTPAaHHBIN Yrojl, CKPEIMBAIOIIUECS IPSIMbIE, TApAJUIEIbHOCTD U
NEPpNCHAUKYIIIPHOCTD MPAMBIX H HHOCKOCTeﬁ, yYroia MeExay MnpssMbIMHU,
Yrol MeXAy HpsSIMOW U IUIOCKOCTBIO, YIOJl MEXIy IUIOCKOCTSAMH,
paccTosiHue OT TOYKM A0 IUIOCKOCTH, PACCTOSIHUE MEXKIY IPSIMBIMH,
pacCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHHUE HCIIOJIB30BATh MPU PEIICHUU
3aaa4 U3Yy4YCHHBIC (1)aKTBI U TCOPCMBI INNIAHUMCETPHUH, YMCHHUC OLUCHHUBATDH
pa3Mepbl OOBEKTOB OKPY’KAaIOIIEro0 MHUpA; CTPOMTh MaTeMaTUYEeCKHe
MOACIM C IOMOUIBIO TCOMETPUUYCCKUX MOHATHH U BCJIMYHH, PCIIAThb

CBA3aHHBIC C HUMU IPAKTHYCCKUEC 3a1a4n
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YMeHHe onepupoBaTh MOHATUIMH: IUIOMAIb (GUTYPBI, 00BEM (QUTYPHI,
MHOT'OI'paHHUK, HpaBHJ’IBHLIfI MHOTI'OrpaHHUK, CCUCHUC MHOI'OI'paHHHUKA,
KyO, Tapaenenure], Mpu3Ma, NHpamuna, (Gurypa M TOBEPXHOCTh
BpallleHHs, LUIUHIP, KOHYC, Iap, cdepa, miomans chepsl, MIONaab
MOBEPXHOCTH MHUPAaMUJbI, MPHU3MBI, KOHyCa, HWIMHIpPA, O0BEM KyoOa,
[PsAMOYIOJIBHOTO Iapajule/ienuIieia, MUpaMuAbl, IMPU3MBIL, LHUIUHADA,
KOHycCa, mapa, pa3BépTKa MOBEPXHOCTH, CEYCHUs KOHYCa W IHIUHIPA,
napajuieNibHble OCH WJIM OCHOBAHHMIO, CEUEHHUE Ilapa, IUIOCKOCTb,

Kacawomascs cheppl, UWIMHIpA, KOHyCa; YMEHUE CTPOUTh CEueHHue




MHOTOTpaHHHKA, U300pa)kaTh MHOTOIPAaHHUKU, (UIYpbl U NOBEPXHOCTHU
BpALlCHUs, UX CEYECHUS, B TOM YHCIIE C IIOMOIIBIO DJIEKTPOHHBIX CPELCTB;
yMEHHE IPUMEHSATHh CBOWCTBA I€OMETPUUYECKUX (PUTYp, CAMOCTOATEIHHO
(bopMyIHpOBaTh ONpEAETICHUs N3y4aeMbIX (UTyp, BBIABUIATh TMIIOTE3bI
O CBOICTBax M MPHU3HAKaX N€OMETPUYECKUX (Uryp, 0OOCHOBBIBATH WJIU
olpoBepraTb HUX; YMEHHE MpPOBOAUTH Kiaccudukauuoo ¢Guryp mo
pPa3IMYHBIM TPU3HAKAM, BBIMOJIHATH HEOOXOJHMMBIE JOMOJIHUTEIbHBIE

MOCTPOEHHUS
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YMeHue omnepupoBaTh TMOHATUSMHU: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeNIbHBIA MMePEeHOC, CUMMETPHUSI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHe MOA00US, TMOA0OHbIE (UTYPBI; YMEHHUE
pacrto3HaBaTh paBHBIC M MOJOO0HBIC (PUTYpPHI, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, ApXHUTEKType; HCIIOJIIb30BaTh T'€OMETPHYCCKHE OTHOIICHUS
MIPY PEIICHUH 3a/a4; HaXOAUTh TCOMETPUUSCKUE BETMUUHBI (JITTUHA, YTOJI,
IO b, 00EM) TMPU PEIICHNUH 33a7a4d U3 IPYTHX YUEOHBIX MPEIMETOB U
W3 peajbHOW JKU3HU;, YMEHHUE BBIYHUCISATH TC€OMETPHUYECKUE BEITUYHHBI
(mmMHA, yrou, IMJIONIaah, OOBEM, IUIOMIAJb TIOBEPXHOCTH), HCIIOJIB3YS
M3y4YCHHBIE (DOPMYJIBI U METOMABI, B TOM YHCJE: IUIONalb MOBEPXHOCTH
MUpaMHIBI, TPU3MBI, KOHYCa, MWIMHAPA, IUIOMAAbs chephl; 00bEM Kyoa,
MPSIMOYTOJIFHOTO  TIApAJICNIENINIIe]a, MUPAMUIBI, TPHU3MbL, [THIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BbEMOB MOI00OHBIX QUTYD
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YMeHue onepupoBaTh MOHATHAMH: MPSMOYTOJbHAS CHCTEMa KOOpAHMHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BE/ICHHE BEKTOpa Ha YMCIIO, pa3joXKeHHe BEKTopa Mo Oas3ucy,
CKaJsIpHOE TMPOU3BEICHUE, BEKTOPHOE TMPOU3BEACHHE, YION MEXIY
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIN METON

I pEHICHUA TCOMETPUYCCKUX 3aaY U 3a1a1 JPYyTrux y‘IGGHLIX npeaAMETOB
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YMmenue BBI6I/IpaTB HO,[[XO)IS[IJ_II/Iﬁ MCTOJ IJId pCHICHUSA 3aAa4u; TIOHUMAHUC
3HAYUMOCTH MATCMATHUKHW B HU3YUCHHH IPHUPOAHBIX U 06IIIeCTBeHHI)IX
mponeccoB u HBHCHHﬁ; YMCHHUEC pacClloO3HaBaTh IIPOSABJICHUC 3aKOHOB
MaTEMAaTUKN B UICKYCCTBC, YMCHUC ITPUBOJUTH IPUMEPLI MATEMATHYCCKUX

OTKPBITUN POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAyKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1

Yucna 1 BEIUUCIIEHUS

1.1 Hatypanbablie u nensie yncna. [[pu3Haku 1eIMMOCTH IeNbIX YHCeT
12 Panmonaneubie umcna. OOBIKHOBEHHBIE U JECATHYHBIE ApOOU, TPOIICHTHI,
' OeCcKOHEUYHbIE IEPUOANYECKUE IPOOH
L3 ApudmeTnueckuii KOpeHb HATYpaJIbHOU cTeneHu. JleiicTBus ¢ apupMeTHIECKIMHU
' KOPHSIMH HAaTypaJbHOU CTENeHH
L4 Crenenbp ¢ wenbiM mnokazatesneM. CTemneHb C pPalMOHANIBHBIM I10Ka3aTesIeM.
' CBoiicTBa CTENEHU
L5 CuHyCc, KOCHMHYC W TaHTE€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. [lecaTuunbie 1 HaTypabHBIC JOTapU(BMbI
JletfictButenbHble 4HCIa. ApupMETHYECKHE OIepanud ¢ JICHUCTBUTEIHHBIMH
1.7 yuciamu. [lpuOnuxEHHbIE BBIUKUCICHUSA, TpPaBUJA OKPYTJICHUS, TPHUKUIKA H
OIICHKA Pe3yJIbTaTa BIUMCICHHIA
1.8 [Ipeobpa3oBanue BbIpaKeHUIN
1.9 KommiekcHbie uncia
2 YpaBHEeHHs U HEPABEHCTBA
2.1 [enble 1 1poOHO-palIMOHANBHBIE YPAaBHEHUS
2.2 HppanmonaibHble ypaBHEHUS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [TokazaTenbHbIC U JOTapUDMUUECKIE YPAaBHEHUS
2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHbIe HEPABEHCTBA
2.7 [oka3zaTenbHbIE U TOTapUPMHUIECKIE HEPABEHCTBA
2.8 Tpuronomerpuieckrue HepaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YpPaBHEHUI U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Martpuiia cuCTeMbl JIMHEHHBIX ypaBHEHUH. OnpeaenuTeb MaTPHILIbI
3 OyHKIMH U TpaduKH
3.1 OyHK1UA, crmocoOs! 3amaanus ¢yHknuu. ['paduk dyHkuuu. BzanmHO oOpaTHBIC




¢bynkuuu. YérHble u Heu€THbIe pyHKIMU. [leproanueckue GyHKInUN

OO6macth ompeAesieHusi W MHOXECTBO 3HaueHWd GyHkiuu. Hymu dyHKImm.

[IpoMexyTku 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIIHH.

32 MakcumymMbl 1 MUHUMYMBI (yHKIMU. Haubonbliee M HavMeHbIlee 3HAYCHHE
(YHKIIUU Ha IPOMEKYTKE
13 CrenenHast GyHKIUS C HaTypajdbHBIM U IIeNbIM MOKa3ateneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0i CTETICHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas GpyHKINUU, X CBOICTBA U rpaduku
16 Toukm pa3peiBa. AcumnToTel rpadukoB GyHknmid. CBoicTBa (QYHKINH,
' HETIPEPHIBHBIX HAa OTPE3KE
3.7 IlocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATEILHOCTEN
3.8 Apudmernueckas 1 reomeTpuieckas nporpeccuu. @opmysia cli0KHbBIX IPOLIEHTOB
4 Hayana matemaruueckoro ananuza
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE HIIeMEHTAPHBIX (QYHKIHNA
[IpumeneHne MPOU3BOMHOM K HCCIENOBAHUIO (YHKIMKA HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoxaeHne HanOobIIero 1 HAaMMEHbBIIIETo 3HAYeHUs (PYHKIIMH Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UnTterpan
5 MHoxecTBa U JIOTUKa
5.1 MHoOkecTBO, onepaluy HaJ MHOKecTBaMuU. [narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena u MOBEpXHOCTH BpAILICHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. denepanbHas paboyas nmporpaMma CpeaHero 001ero 0opa3oBaHus
npeamera «Marematuka» (yriayOJeHHBIN YPOBEHB).

2. T'eometpus. 10-11 kmaccel: yueOHUK AJis 0011€00pa30BaTEIbHBIX
opraHuzanuii: 6a30BbIi U yriayosneHHsit ypoBuu / [JI.C.AtanacsH,
B.®.byrty308, C.b.Kanomiies u ap.]-M. : IIpocBemienue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. denepanpHas paboyas nmporpamMma CpeaHero 00I1ero 0opa3oBaHus
npeamera «Marematuka» (yriayOJeHHBIN YPOBEHB).

2. T'eometpus. 10-11 kmaccel: yueOHUK AJis 0011€00pa30BaTEIbHBIX
opraHu3auuii: 0a30Bbiii U yriayOneHHsii ypoau / [JI.C.Atanacss,
B.®.byry308, C.b.Kanomiies u ap.]-M. : IIpocBemienue

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
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