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MNOACHUTEJIBHASA 3AIIMCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErOo
oOpa3oBaHMs, TaKk KaKk OO0ECIeYrMBaeT BO3MOKHOCTb HW3YUYEHHUS JUCLUUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO ILMKJIA.
[TockonpKy JOTHYECKOE MBILIUIEHKE, (POpMHUpYyeMOe MPU U3yYEHUH 00Yy4arOIUMUCS
NOHATUMHBIX OCHOB TE€OMETPUM, IIPU JOKA3aTeIbCTBE TEOPEM M ITOCTPOCHUU
LIEIIOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU T€OMETPUUECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh W ONPOBEPrarb T'MIOTE3bl HEMNOCPEICTBEHHO HCIOJIB3YKOTCS IpPH
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTU (PU3MUYECKUX 3a/a4.

Llenb ocBoeHus nmporpamMmbl yueOHOTO Kypca «['eoMeTpus» Ha yriyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs IPU U3Yy4EHUN
reOMETPUH 4Yepe3 O0ecrneueHUue BO3MOXKHOCTU NMPUOOPETEHHUS U HCIOJIb30BAHUSA
0osee ri1yOOKMX reéOMETPUUECKUX 3HAHUM U IEUCTBUMN, CTIEHU(UIHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JIJISl YCIIEITHOTO MPOo(ecCHOHANIBHOTO 00pa30BaHusl, CBSI3aHHOTO C
VCIIOJIb30BaHUEM MATEMATHKHU.

[TpuoputeTHbIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpOBHE,
PaCIIMPSIOUIMMH U YCUIMBAIOIIMMU Kypc 0a30BOr0 YpOBHS, SBJISIOTCS:

paclMpeHne NMpPeaCcTaBIeHUsI O T€OMETPUN KaK 4aCTH MUPOBOW KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIIM MHPOM;

(opMUpOBaHME MPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEHIINX MATEMAaTHYECKUX MOJEISX, MO3BOJIIIOLIMX ONMCBHIBATH M M3ydaTb
pasHbIE ABJICHUS OKPYXKAIOLIEro MUPA, 3HAHUE NOHATUIHOTO anmnapara 1o pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHEe  YMEHHUS ~ BIAQJeTh  OCHOBHBIMH  TOHSTHSIMH O
IPOCTPAHCTBEHHBIX (UI'ypaX UM HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
GopMysl U yMEHUE UX NPUMEHSTb, YMEHMs JTOKa3bIBaTh TEOPEMBI M HAXOJUTH
HECTaHJAPTHBIE CIIOCOOBI PeIIeHNUs 3a1ay;

dbopMupOBaHHE YMEHUsS paclio3HaBaTh HA YEPTEXkaxX, MOJACIAX U B pealbHOM
MHpPE MHOTOTPAaHHUKM M Te€jla BpallCHUs, KOHCTPYHUPOBATb T'€OMETPHUYECKHE
MOJEIIN;

(opMUpOBaHHE NOHHMMaHUS BO3MOKHOCTH aKCHOMAaTHYECKOIO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (pOpMHUpPOBAHUE TMOHHMAHUS POJU AKCMOMATHUKH TMpHU
IIPOBEJCHNUN PACCYXKIECHUN;

(opMUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0KA3aTeIbCTB M AJITOPUTMOB
pelIeHus, YMEHHsI UX IPUMEHSTh, IPOBOJANUTH JOKA3aTEIIbHBIC PACCYXKACHUS B XOE
pelIeHUsT CTEpEOMETPUUYECKUX 3aJad M 3a4ad C NPAKTUYECKUM COJEPIKAHMEM,
dbopMupoBaHHE TPEACTAaBICHUS O HEOOXOIUMOCTH  JIOKA3aTelIbCTB MpHU
000CHOBaHMU MaTEMaTHUYECKHUX YTBEPKACHUN U POJIM AKCMOMATUKU B MPOBEACHUN
JNENYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPIICHCTBOBAHWE WHTEJUIEKTYaIbHBIX U  TBOPYECKUX
CIOCOOHOCTEHN 00yJaronuxcs, MO3HABATEILHON aKTUBHOCTH, MCCIIEI0BATEIHLCKIX
YMEHHM, KpUTUIHOCTH MBIIIJICHUS, THTEpPECa K U3yYEHHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHAILHONM T'PaMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
YMEHUSI PACHO3HABATHb TMPOSBICHUS T'€OMETPUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYallUsX U MPU H3YyYEHUHU IPYTHX
y4e€OHBIX MPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHUS TOCTPOCHHBIX MOJIENEH,
WHTEPHPETALNU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMU JIMHUAMHU y4eOHOTrO Kypca «I'eomerpusi» B
10-11 «knaccax sBustorca: «lIpsiMple W TJIOCKOCTH B NPOCTPAHCTBEY,
«Muororpannuku», «Tema Bpamenus», «BekTopl W  KOOpAHWHATBI B
POCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
HNOHSTUSAMWY, PEJICBAHTHBIMU T€OMETPUU Ha YIiyOiaEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJIEp)KaTelIbHBIM JHUHHUSAM yuyeOHOro Kypca, a
dopMupOBaHHE JIOTUYECKUX YMEHUH pacmpefensercs He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSAM, HO U 10 rojaM oOydyeHusi. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHus DenepabHON paboueit
IpOrpaMMBbl, paclpeAeNéHHbIM MO TrojaM OO0y4YeHHs, CTPYKTYpPHUPOBAHO TaKUM
0o0pa3oMm, 4TOObI KO BCEM OCHOBHBIM, MPUHIIUIHAIBLHBIM BOIPOCaM 00y4daromuecs
oOpamjaiich  HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHM30BaTh  OBJIAJICHUE
r€OMETPUYECKUMHU MOHATUSIMU ¥ HaBbIKAMU IOCJEI0BATENBbHO U OCTYNATEIbHO, C
cOOJII0/IEHUEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPHUECKUX MPECTaBICHUN O0YJarOIIMXCs, PACIIUPSS U YIIIyOmsis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIIyOIEHHOM YPOBHE MO3BOJISIET:

co3math  ycloBus ana  auddepeHumanuu  oOydyeHHs, OCTPOECHUS
UHIMBUAYAIbHBIX 00pa30BaTeNbHBIX MPOTpaMM, O00eCeduTh YriyOonéHHOe
U3y4eHHE T€OMETPHUU KaK COCTaBJISAIONIeH yueOHOro npeamera «MareMaTukay;

HOJFOTOBUTH OOYYAlONIMXCA K MPOJOIKCHHIO H3yUYeHHUsI MaTeMaTUKH C
y4a€ToM BbIOOpa Oyaymied mpodeccuu, olOecrneurBas MPEEMCTBEHHOCTbh MEXKIY
001mmMM 1 ipodeccroHaIbHBIM 00pa30BaHKUEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOnEHHOM YpOBHE
otBoautcs 204 gaca: B 10 knacce — 102 gaca (3 vaca B Hegento), B 11 kinacce — 102
yaca (3 yaca B HEJICJIIO).



COJAEPXAHME OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsATHE 00 aKCMOMaTH4YECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
IapajulesibHble M CKpelMBaromuecs npsMmble. [Ipu3Hakum cxpemuBaromuxcs
npsmeIx. [lapamiensHOCTh NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, NAPAJUIEIIBHOCTD TPEX MPAMBIX, APAJLIEIbHOCTD NPIMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO MPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayuienbHON MPOEKIUHU. YTl C COHANPABICHHBIMH CTOPOHAMH, YTOJl
MEXIy NPSMBIMH B IPOCTpaHCTBE. [lapayienbHOCTh MIIOCKOCTEN: NapajliebHbIC
IJIOCKOCTH, CBOMCTBA IapajijIeIbHbIX IJIOCKOCTEHN. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUTYpPHl HAa IUIOCKOCTH: TETpajap, NapajuleNenumnen,
MMOCTPOCHUE CEUYCHUM.

[lepneHAMKYISPHOCTD IPSIMOUM U INIOCKOCTH: MEPIIEHINUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMBIC MAPAJUICIbHBIE W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPHEHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOU
IIEPIIECHIUKYJIIPHOU IIJIOCKOCTH. OpTtoroHajibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT IPSIMOH J10 TJIOCKOCTH, MPOEKIMS (PUTyphl HA TUIOCKOCTb. IleprnenaukynsapHoCTh
IUIOCKOCTEW: NPU3HAK NEPNEHIUKYJIIPHOCTH JBYX ILIOCKocTed. Teopema o Tpéx
NEPIICHIUKYIISPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSMOW U INIOCKOCTBIO, BYTPAaHHBIN
yTOJI, JUHEUHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM MU MHOTOIPAHHBIE YTJIBI.
CBolicTBa INIOCKUX YITIOB MHOTOTpaHHOroO yriia. CBOMCTBA IUNIOCKUX U ABYTPaHHBIX
YTJI0B TPEXTPaHHOTO yria. TeopeMbl KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOIO YIJIA.

MHororpaHHuKHu

Bunel MHOrOrpaHHuMKOB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAsl PU3MbI, OOKOBasi U MOJHAasi IOBEPXHOCTh MPU3MBI.
[Tapaenenune, NpsIMOYTOJIbHBIN MapaJlIEIENUNE] U €ro cBoiicTBa. KpaTuaiiiue
IIyTH Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiuiepa. IIpocTtpaHcTBeHHas
teopema [Iudaropa. [lupamuaa: n-yronapHasi nupamuia, NpaBuiIbHas U yCEUEHHAS
nupamuael. CBoiicTBa péOep M OOKOBBIX TIpaHed MPAaBUIBHON IHUPAMUIBL.
[IpaBunpHBIE MHOIOTPaHHUKH: IpPaBUJIbHAA IPU3Ma W IPAaBWIbHAS NUPAMUIA,



IpaBWJIbHAS TPEYTOJbHAS MMPaMUIa U IPAaBUIILHBIN TeTpasap, KyO. Ilpencrasienne
O MPABUJIBHBIX MHOTOI'PAaHHUKAX: OKTa’p, JOAECKAIP U UKOCAIP.

Bolunicienue 371€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, UaroHaidH, YIJIbL.
[Tnomans OOKOBOM TOBEPXHOCTH MW TIOJHOM MOBEPXHOCTH MPSMON IPU3MBI,
IJI0IAb OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTHU NMPsAMOM rpu3msbl. [1nomans
OOKOBOIl MOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOM MNHUpPAMHUABI, TeOpemMa o
IJIOIIAIA YCEYEHHOU MUPAMUBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DIJIEMEHTbl CHUMMETPUU  IMPABUIIBHBIX
MHOTOTPaHHUKOB. CHUMMETpUsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpUS IPaBUIBHOU
IIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHbIE, COHANpPAaBJIEHHBIE U MPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHME BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOKEHUE BEKTOpA Ha
yucio. CBoiicTBa ciioKeHUs1 BEKTOpoB. CBOMCTBA YMHOKEHHSI BEKTOpa Ha YUCJIO.
[loHaTHEe KOMIUIaHApHBIE BEKTOPBI. [IpM3HAK KOMIUJIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHAapHBIM  BekTopam. lIpsmoyronpHas  cucrtema  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBsi3b MEXKIy KOOPAMHATAMHM BEKTOpPA WU
KOOpAMHATAMH TOYEK. YTOJN MEkKIy BekTopamu. CKalsipHOE MPOU3BEIACHUE
BEKTOPOB.

11 KUIIACC

Tesa Bpalmenus

[MonsiTHsI: IMUIMHOpUYECKAs TOBEPXHOCTh, KOHHMYECKAas IOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, OOpa3ymolnue TMoBepXHOCTe. Tena BpalleHus:
WIMHIP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. Bzaumuoe pacnonoxenue chepsl
U TJIOCKOCTH, KacaTelbHas MIOCKOCTh K chepe. M300paxkenue Ten BpalleHus Ha
iockocTH. Pa3BépTka nunuHapa u konyca. CuMMmeTpus cepbl u mapa.

O06bEM. OcHOBHBIE CcBOHCTBa 00BEMOB Teil. TeopemMa 00 o00béMe
IpSIMOYTOJIBHOTO TMapajienenumnena u cienctsus u3 He€. O0bEM mnpsMON U
HAKJIOHHOM NpU3MBbI, HWIMHJpA, MUpaMUAbl U KoHyca. O0BEM I1apa U M1apoBOTO
CETMEHTA.

KomOunHanmu Tenm BpamieHuss ¥ MHOTOTpaHHMKOB. [Ipu3Mma, BmucaHHas B
IWIMHIpP, ONHCaHHAas oOKojio uwiuHapa. Ilepeceuenue cdepsl u 1mIapa ¢
wiockocThio. Kacanue mapa u cdepsl miockocTeio. [loHATHE MHOTOrpaHHUKA,
OMHMCAaHHOTO OKOJO c¢epbl, cepbl, BIMCAHHON B MHOTOIPAHHUK WU TEJO
BpaIlICHUS.



[Tnomans MOBEPXHOCTH IUIMHAPA, KOHyCA, TUIOMAaAh chepsl U e€ yJacTel.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OO0BEMOB, IUIIOMAACH MMOBEPXHOCTEH
nonoOHbIx ¢uryp. IIpeoOpa3zoBanue momobus, romoretus. Pemenue 3agau Ha
MJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJ BPAILLEHUS: CEUCHUSI IIMIIMHIPA
(mapayyienbHO M MEPHEHAUKYISIPHO OCHU), CEYEHUs KOHyca (mapajuielibHbIe
OCHOBAHMIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUYEHHU 11apa, METObI TOCTPOEHUS
CEUYEHMIl: METOJ| CJIEJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI MEpeHoca
CEeKyIIeH TIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpanctBe. Onepanyu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHUE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyronbHas cucrtemMa
KoopJMHaT B mpocTpaHcTBe. KoopauHaTel BekTopa. PasnoskeHuwe BekTopa IO
6azucy. KoopanHaTHO-BEKTOPHBII METOJI IPU PELICHUU T€OMETPUUECKUX 3aau.

JABHKEHUA B IPOCTPAHCTBE

JIBmwxenus mpoctpancTBa. OtoOpakenus. J[BWKeHUS W PaBEHCTBO (HUTYP.
OOmme cBoiicTBa NBWXCHHWH. BuIbl JIBIWKEHWN: TapalyIeNbHBIA TEPEHOC,
LHEHTpaJIbHAsl CUMMETpUs, 3€pKajbHas CUMMETPHS, MOBOPOT BOKPYT MPSAMOHU.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIEroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOT0 00IIECTBA, PEICTAaBICHHE O MATEMAaTHYECKIX
OCHOBaX (YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBJICHUH, MPOLEIYP
IpOKJIAHCKOTO  oOmiecTBa  (BBIOOpBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSIMY ¥ Ha3HAYCHUEM;

2) maTpMoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSILIEMY POCCUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMAaTUYECKON IKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOT0O Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U JEATETbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJ[a B IOCTPOEHUE YCTOWYUBOTO OyAyIIEro;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PELICHH, pacCyKIeHUIN, BOCOPUUMYUBOCTD K
MaTeMaTUYECKUM acleKTaM pa3iIMyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIA PEXKUM 3aHATUNA U
OTJIbIXa, PeryisipHasl pu3ndecKasi akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy0oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpec K
pa3nuuHeiM  chepam  MpodecCHOHANBHON  NEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymei mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbIEC IIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa3oBaHWIO Ha MPOTSHKEHUU BCEHW JKU3HU, TOTOBHOCTh K AKTHBHOMY
Y4aCTHIO B PCIICHUUN ITPAKTHUYCCKHUX 3aaa4 MaTeMaTHYCECKOU HaITpaBJICHHOCTH,

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYphl, TNOHUMAHUE BIMSHUS
COIMAIbHO-?)KOHOMHUYECKUX MPOILIECCOB Ha COCTOSIHME MPUPOAHOW M COIMATbHON
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
Ha TIPUMCHCHHC MATCMATHUYCCKUX 3HAHUU IJis1 pCHICHHA 3aaad B o0iacTu
OKpY>Kalollle Ccpefpl, MIAaHUPOBAHUE IOCTYNKOB M OLEHKHM HUX BO3MOMXHBIX
MOCJIE/ICTBUM JJIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIIECTBEHHOHN MPAKTUKH, TOHUMAHNE MATEMAaTHIECKOM
HAyKHU Kak cepbl 4eTOBEYECKOH 1eITeIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTU
JUTSL pa3BUTHUSL IMBUIM3AIMM, OBJIAJCHUE SI3IKOM MaTEMaTUKH U MAaTeMaTHYeCKOU
KYJBTYpPOU KaK CpEICTBOM IMO3HAHUS MUPA, TOTOBHOCTb OCYLIECTBIIATH IPOEKTHYIO
N UCCIICAOBATCIILCKYIO ACATCIIbHOCTh MHANBUYAJIbHO U B IT'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE eliCTBUS

Ba3oBble Jjornyeckue AeicTBHA:

BBISIBJSITH M XapaKTEPU30BaTh CYIIECTBEHHBbIC NMPU3HAKH MAaTeMaTUYECKUX
O0OBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TOHATHUSIMH, (OPMYIHPOBATH
oTpe/ieTICHUs] TIOHSITHM, YCTaHABINBATH CYNIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIIAH,
OCHOBaHUs AJis1 0000IIEHUS ¥ CPaBHEHUS, KPUTEPUH IMPOBOIUMOTO aHAJIH3a,;

BOCIIpUHUMATh,  (GOPMYIUPOBaTh W  NPEoOPa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBIIITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M POTHBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMACHUSIX W YTBEPXKIACHUSX, MPEIIaratb KPUTEPHUH IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JieNaTh BBIBOJABI C HCIOJB30BAHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX |
WHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKIIIOUCHHH 110 aHATIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JO0KA3aTEIhCTBA MATEMATHUYECKUX YTBEPKICHUN
(IpsiMbIE ¥ OT MMPOTUBHOTO), BEICTPABATh apTyMEHTAIINIO, IPUBOIUTH PUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHUS U BBIBOIBL;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIICHUs, BEIOMPATh HAaN0O0JIee OIXOAIINN C YIETOM CaMOCTOSI TEIHHO
BBIJICIICHHBIX KPUTEPUEB).

Ba3oBhIe ucciieqoBarebLCKHe 1eHCTBUA:



UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEILCKUNA WHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy OOBEKTaMHU, SBICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (hOpMyTUpOBaTh OOOOLIEHUS W BBIBOJABI MO pe3ybTaTaM
NpOBENEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OLICHWBAaTh  JIOCTOBEPHOCTH
MOJTY4EHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLleCcCa, a TaKkKe BbBIABUTATD
IPEOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATh eUIUTH WHGOPMAIMY, TAHHBIX, HEOOXOIUMBIX IJIsi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGOPMALIUIO PA3IUYHBIX BUJIOB U (OpM
IpEeCTaBICHHUS,

CTPYKTYpUpOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH Ha/AEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(OpMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTAaX, JAaBaTb IIOACHCHHUA IIO XOI[y pemeHI/m 3agadyu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAeMOU TEMBI,
npoOJeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha IIOMCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIHUNA, B KOPPEKTHOU (opme
(dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPEICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTAa, HCCIICOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMAT BBICTYIUICHHS C Yy4€TOM 3ajad
MIPE3EHTAIlUNA U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIAITH IUIAH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATH CIIOCOO PEIIESHUS C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM HMH(OPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIN HHTEJIEKT:

BJIAJE€Th HABBIKAMM  IO3HABATENbHOM  pediaekcuu KaKk  OCO3HaHUS
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJSI Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTUYEeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHXKEHUSI WIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITENIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThl TpU pemieHuH Y4YeOHBIX 3a7a4, MPUHUMATh I€dh COBMECTHOU
NEeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiarh
BUJIBI paOOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHUS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B TPyNMOBBIX (Gopmax paboThl (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YJIEHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJECHUCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HayquTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
pellIeHNH 33124 U MPOBEICHUH MAaTeMAaTHYECKUX PacCyKICHU;

e TMPHUMEHSITh AKCUOMBI CTEPEOMETPUU U CIEACTBHS M3 HUX MPU PELICHUH
reOMEeTPUYECKUX 3a/1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IMJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH TMOHATHSAMHU, CBS3aHHBIMM C yIJaMH B
IPOCTPAHCTBE: MEXAY MNPSAMBIMH B MPOCTPAHCTBE, MEXAY MPSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMUA C MHOTOT DAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJIbBI MHOTOIPAHHUKOB (IIpHU3Ma,
nupamMua, NPSMOYTOTBHBIA Mapajuiesenumnes, Ky0);

e KJIacCUPUIMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAHUS  JUIA
KJ1accuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYEHUEM
MHOT'OIPAaHHHUKOB TJIOCKOCTBIO;

e BBITIOJHSATH napaiebHOE, LEHTPAIbHOE U OpPTOTOHAJILHOE
MPOEKTUPOBaHKE (PUTYP HA TUIOCKOCTb, BHIMOJIHATH U300paxeHus: Puryp Ha
MJIOCKOCTH;

e CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJ] CBEpPXY, COOKY, CHH3Y;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUYECKUX TeJ ¢ TpUMEHEHUuEM (HopMy;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
0Cb U TNIOCKOCTh CAMMETPHH, LICHTP, OCh U TNIOCKOCTh CAMMETPUH (PUTYPBI;

e CBOOOAHO OMEPUPOBATH MOHSATHUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ] BEKTOPAMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOLICHUWA U
HAXOXKJEHUE TEOMETPUUECKHUX BEIMYUH, TPUMEHSISI U3BECTHBIE METO/IBI ITPU
pelIeHu MaTeMaTUYeCKUX 3a/1ad TMOBBIIIEHHOTO M BBICOKOTO YpPOBHSA
CJI0’KHOCTH;

e TMPUMEHATH MPOCTEHIIME MPOTrPaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKHX 3a/1a4;

e WU3BIIEKATh, MPEOOPa30BBIBATH W HWHTEPIPETHPOBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpeJACTaBICHHYIO0 Ha
yepTexax U puCyHKax;

e TMPUMEHATH TIOJIYYCHHBIC 3HAHWUS Ha TMPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEATLHBIE CUTYAIlMH, MPUMEHSITh U3YYCHHBIC MOHSATHS B
Opolecce TMOUCKAa PEeHIeHUS MaTeMaTH4eckKd CPOpMYIUPOBAHHOM
npoOeMbl, MOJAEIMPOBAaTh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIeIOBATh MMOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHSATUNA M TEOpeM, ammapara anreOpbl, pellaTth MPaKTUYECKUE 3a/1ayi,
CBSA3aHHBIE C HAX0XKJIEHUEM F€OMETPUYECKHUX BEJINYMH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUSL TEXHOJOTUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OINEpPUPOBATH MOHATHUAMHU, CBSI3aHHBIMH C I[MJIMHIPHYECKOM,
KOHHUYECKOW U CepruecKoil TMOBEPXHOCTSIMHU, OOBICHIATH CIIOCOOBI
MOJTyYEHUS;

OIEpUPOBATh MOHATUSAMH, CBSI3AHHBIMU C TEIAMM BpAILEHUS: [UJINHAPOM,
KOHYCOM, c(epoii u mapom;

pacrmo3HaBaTh Tela BpalleHus (UMIUHAp, KOHYC, cdepa u map) u
OOBSACHATH CIIOCOOBI MOTYYSHHS T BPALLECHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUMCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALICHUS,
00BEMBI M IUIOIIAJIM MOBEPXHOCTEW MHOI'OIPAHHUKOB M TEJI BpALIECHUS,
TeOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOMHALUAMU TENl
BpallleHUsI U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0J0 cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOILIECHUS MEXKY TUIOMIAIIMU MIOBEPXHOCTEH U 00BEMaMU
ITOJIOOHBIX TEI;

n3o0paxaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTEeKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M NpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
4epTeKax U pUCYHKAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAlMK HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B J€KapTOBOIl cUCTEME KOOPAHHAT;
pelaTh reOMETPUUECKHUE 3a/1a4H HA BBIYMCIEHUE YTII0B MEXKY MPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOUYKHU 10 MJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/1a IPU PEILICHUH;
CBOOOZHO OMEpPUPOBATh MOHSTUSIMH, CBSI3AHHBIMH C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBIMOJHATh HM300paKE€HUST MHOTOTPAaHHUKOB M TeJl BpallleHUus IpU
NapajuleIbHOM  IEPEHOCE, LEHTPaJbHOW CHUMMETPUH, 3€pKAJIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSAMOM, peoOdpa30BaHus MOA00US;
CTPOUTH CEUYEHHUsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIMHIPA
(mapanenbHO U NEPHEHINKYIISIPHO OCH), CEYEHMs KOHYca (IapajulebHble
OCHOBAHUIO U IPOXOASIINE Yepe3 BEPIINHY ), CEUCHHUS 11apa;
UCIIOJIb30BaTh METO/Bl IIOCTPOCHUS CEUEHUH: METOJ CJIEAO0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHHUSA, METOJ] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS;

MPUMEHSATh TeOMETpUUecKre (aKThl JJIST PEIICHHUS] CTEPEOMETPUUICCKUX
3a/a4y, MPEANOJararolIMX HECKOJIbKO IIaroB pEUIEHUs, €CIU YCJIOBHS
NPUMEHEHUS 3a/1aHbl B IBHOU U HESIBHOU (hopMme;

pelmarh 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOILICHWN H
HaX0JICHUE T€OMETPUUECKUX BEIIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CHUCTEMBI IIPY PELIEHNN CTEPEOMETPUUYECKUX 3a/1aY;

IIPUMEHSITH IMOJyYCHHbIEC 3HAHUS HA IPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OLECHUBATh pEaJbHbIC CUTyallUH, MPUMEHSATh HM3YYEHHBbIE MOHATHS,
TEOPEMBI, CBOMCTBA B IMPOLECCE IOUCKA PEHIEHUS MaTeMaTH4YeCKU
chopMyTupOBaHHOW TPOOIEMBI, MOJICTUPOBATh PEATBbHBIE CUTyaIllid Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh TOCTPOECHHBIE MOJIENIN C UCIIOJIb30BAHUEM
r€OMETPUYECKUX TMOHATUH M TeopeM, armapata anreOpbl, peuaTh
NPaKTUYECKUE 3aJ1ayd, CBS3aHHBIE C HAXO0XXJIECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TPEACTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUSL TEXHOJOTUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJTIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIE (LU(POBHIE)
Koutpoabnbie IIpakTuueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE peCcypChl
padoThI padoThI
1 BBenenue B ctepeomMeTpuio 23 1 https://m.edsoo.ru/NOWEB1M6E
B
2 SAUMHOE PaCTIONONMEHHE PAMBIX B 6 1 https://m.edsoo.ru/M1C9A4D4D
IPOCTPAHCTBE
n .
3 apaJuIeTbHOCTD MPSIMBIX U IIOCKOCTEH B 8 https://m.edsoo.r/USZSIAV3R
IPOCTPAHCTBE
I1
4 epHeHHHIEyHHpHOCTB MPAMPIX 1 25 https://m.edsoo.ru/L50O0LIDOR
TUIOCKOCTEH B MPOCTPAHCTBE
VYrabl 1 pacCTOsTHUS 16 1 https://m.edsoo.ru/G614X9S1B
MHororpaHHuKu 7 1 https://m.edsoo.ru/K415V4D7F
Bexkropsl B mpocTpaHcTBE 12 https://m.edsoo.ru/H2P5B1T90
IToBTOpenue, 0600
8 BTOperHe, 000 HleHIfe 1 5 2 https://m.edso00.ru/J7Z9U 1K 8F
CUCTEeMAaTH3aIHsI 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOTPAMME




11 KJIACC

KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM JJeKTpoHHBbIE (HU(POBHIE)
Ne ni/m Kontponbnbsie  IlpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
1 AHanuThueckas reoMeTpust 15 1 https://m.edso0.ru/J9CTF5SW6]
I1 6006
2 OBTOPEHHE, 000 meHI:Ie 1 15 1 https://m.edsoo.ru/R7X1LIN2P
CUCTEeMAaTH3alMsl 3HAaHUH
3 O0BEéM MHOTOTpAaHHUKA 17 1 https://m.eds00.ru/Y9Z0G7Y8Y
4 Tena BpameHnus 24 1 https://m.edsoo.ru/G9A11L.2B27Z
I 618
5 HOTHA/HL TIOBEPXHOCTH 1 OOBEMH 9 1 https://m.edsoo.ru/J2X2C6B1R
KPYTJIbIX TEJ
6 JBrxenus 5 1 https://m.edsoo.ru/BSGIR2CSE
[ToBTOpE 600
7 BTOPCHIE, 000 meHI:Ie 1 17 2 https://m.edsoo.ru/C3B508K3V
CUCTEeMaTH3alMsl 3HAaHHUH
OBUIEE KOJIMYECTBO YACOB I10 102 2 0

[NPOTPAMME




IHOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/IbHbIE peCypChl

OcHoBHbIE TIpaBUIIA
n300pakeHNs Ha pUCYHKE
TUIOCKOCTH, MapajuIebHBIX
MPSMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

https://m.edsoo.ru/C8R5V2L5W

IlonsATHA cTEpeOMETPUM: TOUKA,
npsiMasi, INTOCKOCTb,
npocTpancTBO. OCHOBHBIE
MpaBujia U300paKEHUS HA
PHUCYHKE IJIOCKOCTH,
MapajuIeTbHBIX IPSIMbIX
(OTpe3KOoB), cepeIMHBI OTPE3Ka

https://m.edsoo.ru/D1J1V7K8M

ITonsaTHA: nepecekaromuecs
IJIOCKOCTH, NEPECEKAIOIUECS
psiMasi ¥ IJI0CKOCTb;
IIOJIYTIPOCTPAHCTBO

https://m.edsoo.ru/E7A4A8V7D

ITonsaTHA: nepecekaromuecs
IJIOCKOCTH, TIEPECEKAIOIUECS
psiMasi ¥ IJI0CKOCTb;
IIOJIYTIPOCTPAHCTBO

https://m.edsoo.ru/M4P3F1K30

MHororpaHHUKH, U300paKeHHne
MPOCTEUILINX

https://m.edsoo.ru/M4J5A3Y1F




MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIECTBYIONINX 0OBEKTOB

MHororpaHHuKH, U300paKeHHne
MPOCTEUILINX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIMNUX 00HEKTOB

https://m.edsoo.ru/ROZ8YIY 1A

AKCHOMBI CTEPEOMETPUH U
MEPBLIC CIICACTBUA U3 HUX

https://m.eds00.ru/D8Y2W8X4F

AKCHOMBI CTEPEOMETPUH U
MIepBBIE CIECTBUS U3 HUX

https://m.edsoo.ru/T8T1D4X3X

AKCHOMBI CTEPEOMETPUHN U
TIEPBBIC CIICCTBUS U3 HUX.
CriocoOblI 3a1aHUs TPSIMBIX U
IJTIOCKOCTEM B MTPOCTPAHCTBE.
O06o03HaYeHUS TPSAMBIX U
IIJIOCKOCTEN

https://m.edsoo.ru/L6USB5SP1W

10

N3o0paxeHune cedeHmit
MUpPaMHJIbI, KyOa U IPU3MBIL,
KOTOpBIE MPOXOJIAT Yepe3 ux
pé6pa. UzobpakeHue
nepeceyeHus Moay4YeHHBIX
IJIOCKOCTEN. PackpaiumBanne
MOCTPOCHHBIX ceueHuu Pa3sHbIMU
IBE€TaMH

https://m.edsoo.ru/N9H8ROU4 A

11

N3o0pakeHune ceueHnit
MUpPaMUJIbI, KyOa ¥ IPU3MBI,
KOTOPBIC MPOXOISAT Yepe3 UX
pEbpa. N3o0pakenue
NEpCCCUCHU A MOJTYUCHHBIX

https://m.eds00.ru/C8Y6COR9F




IJIOCKOCTEN. PackpalunBanne
ITIOCTPOEHHBIX CEUYEHUN Pa3HbIMU
LBETAMU

12

N3obpaxeHune cedeHmit
MUpPaMU/Ibl, KyOa U IPU3MBI,
KOTOpBIE MTPOXOJIAT Yepe3 UX
pé6pa. Uzo0paxkeHue
nepeceyeHus MoJy4YeHHBIX
II0cKocTel. PackpammBanne
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU
IBE€TaMH

https://m.edsoo.ru/V8S2D3A6E

13

N3o0pakeHune ceueHnit
MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOpBIE MPOXOJIAT Yepe3 ux
pé6pa. UzobpakeHue
NEepCCCUCHU A MOJYUCHHBIX
IJIOCKOCTEN. PackpalumBanne
MOCTPOCHHBIX ceueHuu Pa3sHbBIMU
IBE€TaMH

https://m.edsoo.ru/V3IA7D0OP9S

14

Merton cnenoB 1yisl TOCTPOCHUS
CEeUEeHU U

https://m.edsoo.ru/U6F3M4W3T

15

Merton cnefoB a1t TOCTPOSHUS
ceuenuid. CBoiicTBa
MEepECEUCHU N MPSAMBIX U
IUIOCKOCTEM

https://m.edsoo.ru/B1D7X2R51

16

Meron cnenoB s OCTPOEHUs
ceyeHuil. CBoicTBa
MEepECEUCHUH MPSAMBIX U
IIJIOCKOCTEN

https://m.edsoo.ru/K6S2Y2T4X




17

[TocTpoeHue ceueHuli B
nupamuie, Kyoe mo Tpém
To4ykaM Ha p&opax. Cozmanue
BBIHOCHBIX YEepTEXKel U 3aInch
11aroB MOCTPOEHUS

https://m.edsoo0.ru/C4W6Z8A9L

18

[TocTpoeHue ceueHuii B
nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Cozmanue
BBIHOCHBIX YEepTEXKel U 3aInch
11aroB MOCTPOEHUs

https://m.eds0o0.ru/M1G3J6QO0T

19

[TocTpoeHue ceueHuii B
nupamu/ie, Kyoe mo Tpém
To4ykaM Ha p&opax. Co3zmanue
BBIHOCHBIX YepTEXKel U 3aInch
11aroB MOCTPOEHUS

https://m.edsoo.ru/R3U3MONSI

20

[TocTpoeHue ceueHuii B
nupamu/ie, Kyoe mo Tpém
To4ykaM Ha p&opax. Cozmanue
BBIHOCHBIX YEepTEXKel U 3aInch
11aroB MOCTPOEHUS

https://m.edsoo.ru/C3USN6S7U

21

IloBTOpEHME INIAHUMETPUU:
Teopema 0 mpoNOPLMOHATBHBIX
orpeskax. [lomooue
TPEYTrOJIbHUKOB

https://m.edsoo.ru/S5U5B1J8X

22

IloBTOpEHME INIAHUMETPUU:
Teopema Menenas. Pacuersl B
CEYECHMIX HAa BBIHOCHBIX
yepTtexax. Mcropus pazButus
IJJAHUMETPUU U CTEPEOMETPUHI

https://m.eds00.ru/X208V7MOM




23

KonTpomnbHas pabota "AKCHOMBI
crepeomerpun. CeueHus"

https://m.edsoo.ru/U6AQ0T2Z1X

24

B3anmHoe pacnonoxxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpenuBaroniyecst npsiMple.
[Ipu3Haku CKpenuBarOIUXCs
npsambix. [TapannensHbie
MPsIMBIE B IPOCTPAHCTBE

https://m.edsoo.ru/I6 W5Z5L.3V

25

Teopema 0 CyIlIeCTBOBAHUHU U
€AVMHCTBEHHOCTH IIPSIMOU
MapaJuIeIbHON JaHHOU IIPSIMOI,
MPOXOSIIECH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXkKaIIEH Ha
JaHHOU npsiMoil. Jlemma o
MEPECCUECHUH NapAJIEIIbHBIX
MPSIMBIX TIOCKOCTBIO

https://m.edsoo.ru/R1T2G0Z4E

26

[TapaniensHOCTb TpEX MPSIMBIX.
Teopema o TpEX mapajuIeTbHBIX
npsambIX. Teopema o
CKPEILMBAIOIINXCS MPSIMBIX

https://m.edsoo.ru/BSB7N7L1X

27

[TapamnensHoe
npoekTupoBanue. OCHOBHBIE
CBONCTBA MapajuieIbHOTO
npoekTupoBaHus. M3o0pakeHue
pasHbIX GUTYpP B apaIECIbHON
MPOEKLIUU

https://m.eds00.ru/J9X479V3V

28

[lenTpanbHas npoekus. Yo ¢
COHAITPaBJICHHBIMH CTOPOHAMH.
VYron Mexay npsiMbIMU

https://m.edsoo.ru/T3L.2A9K4T




29

3amauy Ha I0Ka3aTeIbCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
PacroJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

https://m.eds00.ru/O0U1V2R41

30

IlonsATHA: MapauIeIbHOCTD
IIPSIMOM U TUIOCKOCTH B
npoctpanctse. [Ipu3nak
MapayIETbHOCTH MPSIMOMN 1
mockocTu. CBoMCTBA
MapayIeTbHOCTH MPSIMOMN 1
IIJIOCKOCTH

https://m.edsoo.ru/V5F0I6L.9F

31

I'eomeTpuueckue 3anaun Ha
BBIUHCJICHHE U JJOKAa3aTeNIbCTBO,
CBSI3aHHBIE C MAPaAJIETbHOCTHIO
MPSAMBIX U IJTIOCKOCTEH B
MIPOCTPAHCTBE

https://m.edsoo.ru/D8P3J2F0B

32

[TocTpoenue ceuenus,
MIPOXOJISIIETO Yepe3 TaHHYIO
MPSIMYIO Ha YEPTEKE U

MapaJyIeIbHOIrO IPYTOM MPSIMOHA.

Pacuér oTHOIIEHN I

https://m.eds00.ru/SOV4S5G1W

33

[TapannensHas npoekuus,
MPUMEHEHUE I TOCTPOCHUS
CEUYCHMI KybOa u
napaenenunena. CBoucTBa
napajjiejicnmiicaa 1 Npu3mabl

https://m.edsoo.ru/F504V6P3D

34

[TapannensHbIE IITOCKOCTH.
[Ipu3Haku napamienbHOCTH
JIBYX TIJIOCKOCTEM

https://m.edsoo.ru/V9E3I4FIN




35

Teopema 0 napajuieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOJIAIICH Yepe3 TOUKY, HE
MPUHAJICHKAILYIO TAHHOMN
IJIOCKOCTH U CIIE/ICTBUS U3 HEE

https://m.edsoo.ru/YOH2G119Y

36

CaolicTBa napamienbHbIX
IIJIOCKOCTEM: O MapauIeIbHOCTH
MPSIMBIX IIEpECEeYEHUs IPU
MEpECECYECHUN ABYX
MapajuiebHbIX MIOCKOCTEN
TpeTben

https://m.edsoo.ru/S8H4P6L8B

37

CaoiicTBa mapajuieIbHbIX
MIJIOCKOCTEH: 00 0Tpe3kax
MapajuieIbHbIX MPSMBIX,
3aKITIOUEHHBIX MEXKIY
napajvieIbHbIMU TJIOCKOCTAMH;
0 IIEpEeCeYEHUN PSIMOH C IBYMs
napajuieIbHbIMU TUIOCKOCTSMH

https://m.eds00.ru/JOE9T2Z4N

38

[ToBTOpEHME: Teopema
[Tudaropa Ha mIockocTu

https://m.edsoo0.ru/N3R3Q1A8C

39

IloBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/P1D6B5SW9A

40

CaoiicTBa Ky0a u
MPSAMOYTOJIBHOI'O
napajiesienumnea

https://m.eds00.ru/J921G2K3Y

41

Brraucnienue JuimH OTPE3KOB B
KyOe U IPSIMOYTOJIBHOM
napajuieNienumneie

https://m.edsoo.ru/L1C714Q7S




42

IlepneHIUKyYIAPHOCTD NPSAMOU U
mrockoctH. [Tpusnak
HEPIEHIUKYIAPHOCTH MIPSIMOU U
IJIOCKOCTH

https://m.edsoo.ru/U1H707Z3M

43

IlepneHUKyYIAPHOCTD NPSAMOU U
rockocty. [Ipuznak
NEPIEHIUKYIAPHOCTH IPSIMOU U
IJIOCKOCTH

https://m.edsoo.ru/L2C3BIMIF

44

Teopema 0 CyIlIeCTBOBAHUHU U
€AVMHCTBEHHOCTH IIPSIMOI,
IIPOXOAALIECH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEePIEHANKYISIPHON K
IJIOCKOCTH

https://m.edsoo0.ru/R9Q6P2P7D

45

Ilnockoctu n
MEePIEHIUKYISIPHBIE UM MIPSIMbIE
B MHOTOTpaHHUKaX

https://m.edsoo.ru/K5Z9K8W1F

46

IInockoctu n
MEePIEHIUKYISIPHBIE UM MIPSIMbIE
B MHOT'OTpaHHUKAaX

https://m.eds00.ru/J7S7TG7R9R

47

[lepnieHauKyIAp ¥ HAKIOHHASL.
ITocTpoeHue nepneHauKyspa
M3 TOYKHU Ha NPAMYIO

https://m.edsoo.ru/UOF8O1T5Y

48

[lepnieHuKyNsIp U HAKIOHHAS.
[TocTpoenue nepneHauKysApa
13 TOYKH Ha MPSIMYIO

https://m.edsoo.ru/HIH5P6ASZ

49

Teopema o Tpéx
NepreHIuKynsapax (mpsmas u
oOpaTHas)

https://m.eds00.ru/L6J8G6YOL




50

Teopema o Tpéx
MepIeHIuKysapax (mpsmas u
oOpaTHas)

https://m.eds00.ru/O1D710S6G

51

Yron mexny
CKPELIUBAIOIIUMHUCS TPSIMBIMU

https://m.edsoo.ru/N3E9I9G2L

52

[Touck nepreHIMKyIIpHBIX
MPSIMBIX C IIOMOIIBIO
MEPIEHIUKYJIAPHBIX IJIOCKOCTEN

https://m.eds00.ru/G2D4N3N9F

53

OpToroHajibHOE
MIPOEKTUPOBAHUE

https://m.edsoo.ru/H8F5D4U60

54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBLHOU
MIUPAMUIBI C TOMOIIBIO
OPTOTOHAJIBLHOM MPOEKIIUU

https://m.edso0o0.ru/M6SOW4E2T

55

[TocTpoenue ceueHuii kyoa,
IIPU3MBI, IPABUIBHOU
MIUPaMHJIbI C TOMOLIBIO
OpTOTOHAJIBLHOM MPOEKIIUU

https://m.eds00.ru/G6E2G4F9X

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO IJIOCKOCTH.
IInockocTu cummerpuil B
MHOTOTpaHHUKAX

https://m.edsoo.ru/I401E8T3 A

57

[Tpu3Hak nepneHIuKyIIpHOCTH
IIPSIMOM U TUIOCKOCTH KakK
CJIEICTBUE CUMMETPUU

https://m.edsoo.ru/G4B0S5L2H

58

[IpaBuEHBIE MHOTOTPAHHHKH.
Pacuért paccTostHuii OT TOUKHU 10
IUIOCKOCTH

https://m.edso0.ru/Y8UINOO3I




59

IIpaBUIbHBIE MHOTOIPAaHHUKHU.
Pacuér paccTostHuii OT TOUKH 10
IUIOCKOCTH

https://m.eds00.ru/U9L8Z506G

60

CriocoObl OMyCTHTh
MEPIEHAUKYIAPBl: CHMMETPHUSL,
CABHI' TOUYKH I10 HapaHHeHBHOﬁ
NpAMOi

https://m.eds00.ru/Q603JOU3H

61

CaBur no HenapauienbHON
IIPSIMOM, U3MEHEHHE PACCTOSIHUI

https://m.edsoo.ru/M1L7E7D6A

62

KontponbHas padora
"B3zauMHOe pacrnonoxeHue
MPSAMBIX U IJTIOCKOCTEH B
npoctpaHcTae”

https://m.edsoo.ru/T8K8J1Y2H

63

[ToBTOpEHME: YyTOI MEKITY
MPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHS B
MIPOM3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

https://m.edsoo.ru/X7B1B0OASA

64

[ToBTOpEHME: YyTOI MEKITY
CKPEILMBAIOIINMUCS IPSIMBIMU B
MIPOCTPAHCTBE

https://m.edsoo0.ru/I0OVONINSR

65

['eomeTpuyeckue MeToapl
BBIUHCIICHUS YIJIa MEXY
MPSIMBIMU B MHOTOTpaHHHKaX

https://m.edsoo.ru/HOI1Y8C6L

66

JByrpanssiii yroa. CBoicTBO
JIMHENHBIX YTJIOB IBYTPAHHOTO

yria

https://m.edsoo0.ru/X7A6Z8N30




67

[lepnenquKyIsIpHBIE IIIIOCKOCTH.
CBoiicTBa B3aNMHO
MePIEHIUKYISIPHBIX TUIOCKOCTEH

https://m.edso0.ru/J4F9U6L9E

68

[Ipu3Hak nepnesauKyJIsSpHOCTH
IIOCKOCTEM; TeopemMa 0 NpsiMOi
[IEPECCUYCHUS ABYX IIIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEU
IIJIOCKOCTH

https://m.eds00.ru/DOO5ST8POH

69

IIpssMOyTONBHBIN
napajuieNienunesn; Kyo;
U3MEPEHUS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuieJienuneaa

https://m.edsoo.ru/J2B8Q2D10

70

Teopema o guaroHanu
NPSIMOYT'OJILHOT'O
napajuieJienuIea U clie/ICTBUE
n3 Heé

https://m.edsoo.ru/PSH4F1Q1Z

71

CrepeomeTpuueckue u
MPUKIIAAHBIC 3a/1a491, CBSA3aHHbLIC
CO B3aUMHBIM PacCIIOJIOKCHUECM
MpsAMBIX U IJIIOCKOCTH

https://m.eds00.ru/Q3R0OP4X4C

72

IToBTOpEHME: CKpELMBAIOIINAEC
NpsIMBIC, NTapajlIeJIbHbIE
IJIOCKOCTH B CTAHAAPTHBIX
MHOT'OrpaHHUKax

https://m.eds00.ru/B61303U7D

73

[Tapa mapannenbHbIX
IJIOCKOCTEN Ha
CKpCHIMBAOIIUXCA TPAMBIX,
paccTosiTHuE MEXAY

https://m.eds00.ru/X3X5J3X5T




CKPEUIMBAIOIIMMHUCS TPSIMBIMU B
MIPOCTHIX CUTYAIUSAX

74

PaccrostHHME OT TOYKH 1O
IIJIOCKOCTH, PaCCTOSIHUAE OT
IIPSIMOM 10 IJIOCKOCTH

https://m.edsoo.ru/B7P9A6WSRZ

75

Brraucnenune paccrosiauit
MEX1Y CKPEIBaIOIIUMUCS
npsAMBbIMHA C TTIOMOIIBIO
MEPIEHUKYISIPHON IIJIOCKOCTH

https://m.eds00.ru/Q7G3E304D

76

Tpéxrpannslil yrou,
HEpaBEHCTBA ISl TPEXTPAHHBIX
yrioB. Teopema [Iudaropa,
TEOPEMBbI KOCUHYCOB U CHHYCOB
JUIsL TPEXTPAHHOIO yrila

https://m.edsoo.ru/GON2HSL 1K

77

DneMeHTHI chepruIecKOoi
TrE€OMETPUHU: Te0Ie3UUECKre
JIMHUM Ha 3eMJie

https://m.eds00.ru/G6S6I9N7S

78

Kontponbnas padota "Y1l u
paccrosaHus"

https://m.edsoo.ru/E3R7Z8K3P

79

CucreMaTuzanus 3HaHUH
"MHOrorpaHHuK  €ro
SJIEMEHTHI"

https://m.edsoo.ru/Y7Y0OC4M1P

80

[Tupamuaa. Bunasl nupamui.
IIpaBunbHas nupamMua

https://m.edso0.ru/U0QOK3 X9V

81

[Tpusma. [Ipsmast u HaKIOHHAA
npu3Msl. [IpaBuiibHas npusma

https://m.edsoo.ru/T6Q3VINIT




[IpsiMont mapasenenumnen,

82 MPSMOYTOJIbHBIN 1 https://m.edsoo.ru/YSK3N7USA
napajuiesenumnes, Kyo
B € MHOTOTPAaHHHUKH.

83 PUTYIIIT EVI HOTOTpatiHitich 1 https://m.edsoo.ru/C6H509W00
Teopema Jinepa
Brinykiible MHOTOTpaHHUKH.
Teopema Ditnepa. IIpa e

84 PEMa JHIepa. LIPanrIbHbL 1 https://m.eds00.ru/S5T4Y9L2C
Y TIONTyTIPaBUIIbHBIE
MHOTOTPaHHUKHU
KonTponbnas pabora

85 " HTPOTIbHAA P "T 1 https://m.edsoo.ru/C7TF1R4J0L

MHoOrorpaHHuKu

IT

86 OFDITHE BEiTOPa Ha IDIoeKocTH 1 https://m.edsoo.ru/L5SL.3A2W4G
U B IPOCTPAHCTBE

87 CymMma BEKTOpOB 1 https://m.edsoo.ru/Y60O7R8X50

88 Pa3zHocTh BEKTOPOB 1 https://m.edsoo.ru/B6X5SW5WOII

89 IIpaBuiio mapannenenunena 1 https://m.edsoo.ru/Y7R20406E

90 YMHOXKEHUE BEKTOpa Ha YUCIIO 1 https://m.edsoo0.ru/C9T8O8DEX
Pasnoxxenue BekTopa 1o 6azucy

91 TPEX BEKTOPOB, HE JICXKAIIHNX B 1 https://m.eds00.ru/I9T9O3VSN
OJIHOM IIOCKOCTH

92 CxansgapHoe Npou3BeICHNE 1 https://m.edsoo.ru/COU6ATEOS
B

93 PIHCIICHUE YT MEXIY 1 https://m.edsoo0.ru/G3U3F9GEM
BEKTOpPAaMH B IIPOCTPAHCTBE
N o

94 POCTEMIIIIE Sajatu © 1 https://m.eds00.ru/T9SS5E2Q4M
BEKTOpaMH
n o

95 POCTCHIIHE Sallatu © 1 https://m.eds00.1u/S2Z1V7G5C

BEKTOpaMH




IIpocreiimne 3anauu ¢

96 1 https:/m.edsoo.ru/V8CIBINS5I
BEKTOPaMH
N N

97 DOCTCHIIIHE 3a1atH ¢ 1 https://m.edsoo.ru/D3R5Q6A1D
BEKTOpaMHU
0000

98 ° HjeHHe 1 cucTeMathsaniA 1 https://m.edsoo.ru/N3L3C71L.97
3HAHUI
00600

99 © HjeHHe 1 CHCTEMATHSAHA 1 https://m.edsoo.ru/W0Z4C7Y3K
3HAHUI

100 HToroBasi KOHTpOJbHAs paboTa 1 https://m.edsoo.ru/RSCSM2X4V

101 HroroBast koHTpOIBHAS paboTa 1 https://m.edsoo.ru/D8F2MOV 7L
00600

102 © HjeHHe 1 cucTeMatiEanit 1 https://m.edsoo.ru/KIN7X0B8K
3HAHUH

OBIIEE KOJIMYECTBO HACOB I10 102

[MPOI'PAMME




11 KJIACC

KoanuecTBo 4acoB

Ne Hara JJIeKTPOHHBbIE HU(PPOBHIE
n/n Tewa ypoxa Bcero Kontpoarupie  Tlpakruteckue H3ydeHusi  00pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

[ToBTOpEHKE TEMBI

1 "KoopauHnaTsl BEKTOpa Ha 1 https://m.edsoo.ru/M412M8V3N
IIJIOCKOCTH U B MPOCTpaHCTBE"

2 Hostopetiite TeMe! "CKaJ:ﬂpHoe 1 https://m.edsoo.ru/DOAOD4LEX
MIPOU3BE/IEHNE BEKTOPOB
[ToBTOpEHME TEMBI

3 "Beruncienue yriia Mexmay 1 https://m.edsoo.ru/YOOSF5SWO0OB
BEKTOpPaMHU B IPOCTPAHCTBE"
IToBTOpEeHue TeMbI "YpaBHEHME

4 IIPSIMOM, IIPOXOALIEH Yepe3 1 https://m.edsoo.ru/W5P7F1X0Q
BE TOYKHU"
YpaBHEHUE IUIOCKOCTH,

5 HOpMaJlb, YpaBHCHUE 1 https://m.edsoo0.ru/NOZOMSB1P
IJIOCKOCTH B OTPE3Kax
YpaBHEHUE IOCKOCTH,

6 HOpMaJib, ypaBHEHHUE 1 https://m.edsoo.ru/J6Q3H7U4W
IJIOCKOCTH B OTPE3Kax

7 BektopHoe npousBeneHue 1 https://m.edsoo.ru/E3T5Q9X10

8 HHHG‘E/IHHG HCpABeHCTRa, 1 https://m.edsoo.ru/M5B4P8R 1M
JMHENHOE IPOrpaMMUPOBaHNE

9 JluHeiiLIe HepaseHCTsa, 1 https://m.edso0o.ru/J2R6V8J5T

JIMHEITHOE TPOrpaMMHUPOBaHUE




10

AHaIUTUYECKUE METOIBI
pacuéra yriia Mexy mpsIMbIMUA
B MHOTOTpaHHUKaX

https://m.edsoo.ru/UIE2F6L.4N

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
INIOCKOCTSIMH B
MHOTOTPaHHUKAX

https://m.edsoo.ru/I1P9I2K6Y

12

dopmyJiia pacCTOSIHUSA OT TOUKH
JI0 TUIOCKOCTH B KOOPAMHATAX

https://m.edsoo.ru/L4AN3C7H3S

13

Haxoxnenue pacctossHui OT
TOYKH JI0 TNTIOCKOCTH B KyOe

https://m.edsoo.ru/K4F7Y9HKE

14

HaxoxzeHue paccTostHUM OT
TOYKH 10 TUIOCKOCTH B
MPaBUILHON NTUpPaMUIE

https://m.edsoo.ru/P1M37Z8S9B

15

KonrponsHas pabora
"AHanuTtuueckas reomeTpus’”

https://m.eds00.ru/O6 YONSJ6F

16

Ceuenus MHOTI'OI'paHHUKOB!:
CTaHAAPTHBIC MHOTOT'PaHHHUKHU

https://m.edsoo.ru/Y50O7H6D21

17

CeueHnst MHOTOI'PaHHUKOB:
METOJ, CJIEI0B

https://m.eds00.ru/VOD1G9X1Z

18

CeueHnst MHOTOI'PaHHUKOB:
CTaHJIapTHBIE MNIOCKOCTH,
IepeceyeHus NpsAMbIX U
IJIOCKOCTEN

https://m.edsoo.ru/R2L71310C

19

[TapaiensHbIe IpsIMBIE U
IIJIOCKOCTH: TIapaJIJICJIbHBIE
CEYCHUS

https://m.edsoo.ru/USA8B2N7D




20

[TapamiensHbIe IpsIMBIE U
TJIOCKOCTH: Pac4y€T OTHOLICHHI

https://m.edsoo.ru/G2F7Q7M31

21

[TapamiensHbIe IpsIMBIE U
IIJIOCKOCTH: YIJIBI MEXIY
CKPELIUBAIOIIUMUCS IIPSIMBIMU

https://m.edsoo.ru/HSN8Q7D4F

22

IlepnieHIUKyNApHBIE IPSIMBIE U
IJIOCKOCTH: CTAaHJAPTHBIC NTaphbl
MIEPIEHIUKYIISIPHBIX
IIJIOCKOCTEN U NPSAMBIX,
CUMMETPUU MHOTOI'PAHHUKOB

https://m.edsoo.ru/M6EOE9A1J

23

[lepnenaukynspHbIe IPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
NEPIEHIUKYIIApax

https://m.edsoo.ru/Z0B5T4K4Y

24

[lepnieHIuKyNsIpHBIE IPSMBIE U
MJIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOTOTpaHHUKAX

https://m.eds00.ru/S616Z2N2V

25

IToBTOpenue: iomanu
MHOT'OYTOJILHUKOB, (POPMYJIIBI
JUTS TUTOIIAZICH, COOOpaXKeHUs
moxoous

https://m.edsoo.ru/M8Y7R6CI9P

26

IToBTOpenue: miomanu
MHOTOYTOJEHUKOB, ()OPMYJIBI
JUTS TUTOIIAZICH, COOOpaXKeHUs
moxoous

https://m.edsoo.ru/P30O3BIP5Y

27

IToBTOpenue: miomanu
MHOT'OYTOJIEHUKOB, (hOpMYJIbI
JUTSI TUTOTIACH, COOOpaKeHUS
nmoxoous

https://m.eds00.ru/J3SO0D8GEL




28

IImomanu ceuenuit
MHOTOTPaHHUKOB: TUIOIIAINA
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00Us

https://m.eds0o0.ru/T9A2X9T7Q

29

IImomanmu ceuenuit
MHOTOTPaHHHUKOB: TUIOIIAIN
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00Us

https://m.edsoo.ru/N3G5E2Q3L

30

KonrponsHas pabora
"IloBTOpEHNE: MHOTOIPaHHUKH,
CEYEHUsI MHOTOTPaHHHUKOB"

https://m.edsoo.ru/H9J2P1A4]

31

O0BéM Terma. O0BeEM
MIPSIMOYTOJIBHOI'O
napajuiesienuneaa

https://m.edsoo.ru/J517C2D2E

32

3amaun 06 yaBoeHUH Ky0a, 0
KBaJIpaType Ky0a; 0 TPHCEKITUU
yria

https://m.eds00.ru/O0J1R6V3X

33

CrepeoMmeTpryecKkue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuiefenumneaa

https://m.edsoo.ru/T1F1D116C

34

[Ipuknagueie 3a1a4u,
CBSI3aHHBIE C BHIYUCIICHUEM
00BEMa MPSMOYTOJIBHOTO
napajuiefenumneaa

https://m.edsoo.ru/P6USYIM1E

35

OOBEM npsIMOit TPU3MBI

https://m.edsoo.ru/L3X9Q5VEM




36

CrepeomeTpuueckue 3a1a4u,
CBSI3aHHBIE C BEIYUCIICHUEM
00BEMOB MIPSIMOM TTPU3MBI

https://m.edsoo.ru/M6VOH8Y7R

37

[Ipuknagueie 3a1a4u,
CBsI3aHHBIE C 00BEMOM MPSAMOKN
IIPU3MBI

https://m.edsoo.ru/M2E5Q416V

38

Brruncnenue o6bEMOB Tl ©
IMOMOLIBIO ONIPEAECIEHHOTO
uHTerpaiga. O6bEM HaKIIOHHOM
MIPU3MBI

https://m.edsoo.ru/V6D1P3R5V

39

Brruncinenune o0OLEMOB TeN ¢
TIOMOIIBIO OMTPEECIEHHOTO
uHTerpaia. OObEM nupaMusl

https://m.edsoo.ru/LET5DOMER

40

dopmyna 00bEMa TUPAMUIBIL.
OtHomeHue 00bEMOB TUPAMHU T
C O0IIUM yTJIOM

https://m.edsoo.ru/S4P1G4P6H

41

®opmyna 00bEMa MUPaAMUIBL.
OtHomeHne 00beMOB MTUPAMH/T
C O0IIUM yTJIOM

https://m.edsoo.ru/ISU3A1X0B

42

CrepeomeTpuueckue 3a1a4u,
CBSI3aHHBIE ¢ 00BEMaMU
HAKJIOHHOM IPU3MBbI

https://m.edsoo.ru/S2M5U3GOK

43

CrepeomeTpriecKkue 3aauu,
CBSI3aHHBIE C 00BEMaMU
MUPaAMUIbI

https://m.edsoo.ru/L6U20Q6S8K

44

[TpukaaHbIC 3a/1a49H 110 TEME
"O0BEMBI TEN", CBA3aHHEIC C
00BEMOM HAKIIOHHOW TIPU3MBI

https://m.edsoo.ru/G2P3V6P4C




45

[Ipukitagueie 3a1a4u 110 TEME
"O0BEMBI TEN", CBA3aHHEIC C
00BEMOM TTUPaAMUJIBI

https://m.edsoo.ru/O3H9B7X4V

46

[Tpumenenne 00BHEMOB.
Beruucnenue paccrosiHus 10
IIJIOCKOCTH

https://m.edsoo.ru/FOA1T6F3Z

47

Kontponbnas padota "O0bEM
MHOrOrpaHHuKa"

https://m.edsoo.ru/F3G2U1F6N

48

[{unuHaprYeckas IOBEPXHOCTD,
oOpa3zyromue MUIHHIPHIECKOM
MTOBEPXHOCTH

https://m.edsoo.ru/B2R8N4E5X

49

Hunuaap. [psamoit kpyrosou
uwaap. [nomans
MOBEPXHOCTH LIWJIMHIpPA

https://m.edsoo.ru/I7V3WOV1B

50

KoHnnyeckas moBepxHOCTb,
o0pa3yroIre KOHUIeCKOn
nosepxHocTu. Konyc

https://m.edsoo.ru/Z705V5F0T

51

CedeHue KOHyca MIOCKOCTHIO,
MapaJuIeNbHOM MIJIOCKOCTH
OCHOBaHUS

https://m.edsoo.ru/A1P1E8Z1V

52

VY ceu€HHBIN KOHYC.
N3o0pakeHne KOHYCOB H
YCEUEHHBIX KOHYCOB

https://m.edsoo.ru/D411B1K1X

53

[Tmomane OOKOBOI
MOBEPXHOCTU U MOJTHON
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/A2N3J7D27Z




54

[Tnomane 60koBOM
MOBEPXHOCTU U MOJHON
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/AOVOISL1K

55

CrepeomeTpuueckue 3aauu Ha
JA0Ka3aTCJIbCTBO U BBIYUCICHUC,
IMOCTPOEHUEM CEUEHU N
UWIMH]Ipa, KOHYCa

https://m.eds0o0.ru/O9U9S1JOE

56

CrepeomeTpuueckue 3aauu Ha
JA0Ka3aTCJIbCTBO U BBIYUCICHUC,
IMOCTPOEHUEM CEUEHU N
IUIIMHApPA, KOHYyCa

https://m.edsoo.ru/JSUOH2A2M

57

[Tpuknagueie 3a1a4u,
CBS3aHHBIC C I_[I/IJII/IHI[pOM

https://m.eds00.ru/Z900X4X9Z

58

[Ipuknaguelie 3a1a4u,
CBSI3aHHBIE C IIHJIMHIPOM

https://m.edsoo.ru/U4W2D1N4Y

59

Cdepa u map

https://m.edsoo.ru/D2M8Q1Q9IM

60

[epeceuenue cheps! u mapa ¢
mrockocThio. Kacanue mapa u
cdepbl IOCKOCThI0. Bua u
n300pakeHue mapa

https://m.eds00.ru/Q0V2D9T2C

61

[lepeceuenue chepsrl u mapa c
mrockocThio. Kacanue mapa u
cdepsl IITOCKOCThI0. Bua u
n300pakeHue mapa

https://m.edsoo.ru/T1S7U4C8E

62

VYpasuenue chepsl. [Lnomanp
cdepsl 1 e€ yacTei

https://m.edsoo.ru/O4A7V3I3L

63

Cummerpus chepsl u mapa

https://m.edsoo.ru/M1U5L5B8Z




64

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO Cepoil U mapom,
MOCTPOEHUEM UX CEUCHUH
MJIOCKOCTBIO

https://m.edsoo.ru/A7L8S8U6E

65

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO Cepoil U mapom,
MOCTPOEHUEM UX CEUCHUH
MJIOCKOCTBIO

https://m.edsoo.ru/FRW7Q8MS8S

66

[Ipuknagueie 3a1a4u,
CBsI3aHHBIE CO c(hepoil U mapom

https://m.edsoo.ru/POT2G5X0D

67

[ToBTOpEHME: OKPYKHOCTH Ha
IIJIOCKOCTHU, BBIYMCIICHUSA B
OKPYKHOCTH, CTaHJapTHBIE
momoous

https://m.edsoo.ru/F9CIG7A1V

68

Pazanunble KOMOMHALIMY TEN
BpalIEHUs1 U MHOTOTPAaHHUKOB

https://m.eds00.ru/M9X1Y9CIM

69

3amaun o Teme "Tena u
MOBEPXHOCTH BpalieHus"

https://m.edsoo.ru/N4BOF4R3E

70

3anauu no teme "Tena u
IIOBEPXHOCTHU BpaleHus"

https://m.edsoo.ru/A6W6V5B7D

71

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

https://m.eds00.ru/Y9Q1P8D6A

72

O6beém mumuHapa. Teopema 00
00BEME MIPSMOTO ITUITUHIPA

https://m.edsoo.ru/S4D1E8J7S




73

Brruncnenue 006EMOB TeET €
TMOMOIIBIO OMTPEECIIEHHOTO
uHTerpana. O0bpEM KOHyCca

https://m.edsoo.ru/G2P3E3TI9N

74

[Tnowaau OOKOBOU U MOJIHOM
MMOBEPXHOCTH KOHYCa

https://m.edsoo.ru/HO0Z3J5B0OL

75

CrepeoMmeTpriecKue 3aauu,
CBSI3aHHBIE C BHIYUCIICHUEM
00BEMOB IUIUH/IPA, KOHYCA

https://m.edsoo.ru/ROB3L5Q3H

76

[TpukIaaHbIC 3a/1a49H 110 TEME
"O0BEMBI U IUIOLIAINA
MOBEpXHOCTEH Ten"

https://m.edsoo0.ru/GOMIN4VIR

77

O0BEM mapa 1 I1apoBOTo
cektopa. Teopema 00 00bEMeE
mapa. [Tmomans chepsr.
CrepeomeTpruecKue 3aauu,
CBSI3aHHBIE C BHIYUCIICHUEM
00BEMOB 11apa, MAapPOBOTO
CerMEHTa U IIapOBOT0 CEKTOpa

https://m.edsoo.ru/USE8V1S8K

78

[TpukiaaHbIC 3a/1a49H 110 TEME
"O0BEMBI TEN", CBA3aHHEIC C
00BEMOM TI1apa U TIIOMIAIBIO
cdepbl. COOTHOLIEHUST MEXKTY
TUIOMIA/ISIMU TTOBEPXHOCTEH U
00BEMaMU MOTOOHBIX TENI

https://m.edsoo.ru/F2B9V6K3V

79

IToxoOusble Tena B
npoctpaHcTBe. Mi3menenne
00BEMa mpu mog00uu.
CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIC C BBIYUCIICHUEM

https://m.edsoo.ru/Y7S7CONOM




00BEMOB TeIl U IUIOMIALEH
MOBEPXHOCTEN

80

KonrponsHas pabora
"IInomiany NOBEpPXHOCTU U
00BEMBI KPYTJIBIX TEm"

https://m.edsoo.rw/E7Y1D1J8F

81

JIBM>KEeHUs MPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHCTBO (puryp. Oburue
CBOICTBA JBUKECHUI

https://m.eds00.ru/P8X9YIKIN

82

Bunnl nBukeHui:
MapajuiebHbIN MEPEHOC,
LEHTpalIbHasl CHMMETPHS,
3epKaibHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOI

https://m.edsoo.ru/F5SA906K 6N

83

[IpeoOpazoBanms mopoowus.
[Ipsimas u chepa Ditnepa

https://m.edsoo.ru/XO0U1R7EOM

84

['eomeTpuueckue 3amaun Ha
MIPUMEHEHNE JBUKEHUS

https://m.edsoo.ru/Y0Z4M4Q3N

85

KonrtponsHas padora "BekTopsl
B IIpocTpaHcTBE"

https://m.edsoo.ru/L9T1Y8E7S

86

O6o6maromee mosropenue 11
MOHSTUH U METOJIOB Kypca
reometpuu 10-11 kmaccos,
cUCTeMaTU3alus 3HaHWI:
"IlapaninenbHOCTb NPSMBIX U
MIJIOCKOCTEH B mpocTpaHcTBe"

https://m.edsoo.ru/O711L7S8D

87

O6o6maromee mosropenue 11
MOHSTUH U METOJIOB Kypca

https://m.eds00.ru/Z0T217VON




reometrpun 10—11 knaccos,
cucTeMaTu3als 3HaHUHI
"BekTopsl B mpocTpaHcTBe"

88

Oo6o06mtaromee nosTopenue 11
MOHATUH U METOJIOB Kypca
reometrpun 10—11 knaccos,
cucTeMaTu3als 3SHaHUHI
"BekTopsbl B mpocTpaHcTBe"

https://m.edsoo.ru/X1L4M9T7S

89

O6o06mtaromee nosropenue 11
MOHATUH U METOJIOB Kypca
reometrpun 10—11 knaccos,
cucTeMaTu3als 3HaHUHI
"OO6beM MHOTOTpaHHHUKA"

https://m.edsoo.ru/L8B7K5P7L

90

O6o6utaromee nosropenue 11
MOHATUH U METOJIOB Kypca
reometrpun 10—11 knaccos,
cucTeMaTu3als 3HaHUHI
"OO6beM MHOTOTpaHHHUKA"

https://m.eds00.ru/AST9G9D2P

91

Oo6o06mtaromee nosropenue 11
MOHATUH U METOJIOB Kypca
reometrpun 10—11 knaccos,
cucTeMaTu3alus 3HaHUH
"[Lnonraay MoBEpXHOCTH U
00BEMBI KPYTIBIX TEN"

https://m.edsoo.ru/D2R2A7NSY

92

O6o06mtaromee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuun 10-11 kiaccos,
cucTeMaTH3alus 3SHaHUH

https://m.edsoo.ru/GOH6WSL11




"[1nomany moBepXHOCTH U
00BEMBI KPYTIBIX TEN"

93

HToroBast KOHTpOJIbHAs paboTa

https://m.edsoo.ru/A2T8K400H

94

HroroBast koHTpOIBHAS paboTa

https://m.edsoo.ru/P6R5P8U7U

95

[ToBTOpeHue, 0600IIeHNE 1
cucTeMaTu3anus 3HaHU

https://m.edsoo.ru/C7F7Y3Z6K

96

Ucrtopus pazsutus
CTEPEOMETPUH KaK HAYKH U €€
POJIb B pa3BUTUN COBPEMEHHBIX
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/ROCOESD10

97

Uctopus pazsutus
CTEpEOMETPUH KaK HAYKH U €€
POJIb B pa3BUTUN COBPEMEHHBIX
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/M8M4H1Y2T

98

Uctopus pazsutus
CTEpPEOMETPUH KaK HAYKH U €€
POJIb B pa3BUTUN COBPEMEHHBIX
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

https://m.eds00.ru/R9S5Y2Y7D

99

Ucrtopus pazsutus
CTEpPEOMETPUH KaK HAYKH U €€
POJIb B pa3BUTUN COBPEMEHHBIX
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/USL3 A9HSI

100

Uctopus pazsutus
CTEPEOMETPUH KaK HAYKH U €€

https://m.edsoo.ru/A7TM5S2P5M




pOJ'H:. B paSBI/ITI/II/I COBpeMeHHBIX
WH)KEHEPHBIX U KOMITHhIOTEPHBIX
TEXHOJIOTUH

101

Hcropus passutus
CTEPEOMETPUU KAK HAYKU U €&
POJIb B pPa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/I9P7L3IW5R

102

Hcropus passutus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

https://m.eds00.ru/G3Y5W3Z0B

OBILIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMBbBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

7

HpOBGpﬂEMLIe npeaAMeETHbIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
OﬁpaBOBaTeJIBHOﬁ NNporpamMmasl CpeaHETO oﬁmero OﬁpaBOBaHI/IH

I'eomerpus

7.1

OnepupoBarh NOHATUSAMU: TOUKA, MPsSMasi, TNIOCKOCTb

7.2

[IpuMEHATH aKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX IIPU PELICHUU
FeOMETPUUYECKUX 3a1a4

7.3

OnepupoBaTh MOHATUSAMHU: MAPAJUIETBHOCTh U MEPHEHIUKYISIPHOCTD
MPSAMBIX U TIIOCKOCTEH

7.4

KnaccudunupoBaTh B3aMMHOE pacroiOKEeHUE MPSIMBIX U IMJIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSAMU: JBYTPAHHBIN yrojl, TPaHU ABYIPAHHOTO YIJa,
pedpo ABYrpaHHOTO yria, TMHEHHBIM YTroJl IBYTPaHHOTO YyIiia, paaycHas
Mepa IBYTPaHHOTO yria

7.6

OnepupoBaTh MOHATHUSMU: MHOTOTPAaHHUK, BBIMYKJIBIA U HEBBIMYKJIbIHA
MHOTOTPaHHUK, 3JIEMEHTbHl MHOTOTPAHHHKA, TPaBUIIbHBI MHOTOTPAHHUK

7.7

Pacmio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHUKOB (TIHpamua, TpU3Ma,
MPSIMOYTOJIBHBIN TTapajuieenume;, Kyo)

7.8

KnaccudunupoBaTb ~ MHOTOTpaHHUKHM, BbIOMpas  OCHOBAaHUS  JJIS
Kkinaccuukanuy  (BBIMYKIBIE W HEBBITYKJIblE  MHOTOTPAaHHUKH,
IMPpaBUJIbHBIC MHOT'OT'paHHUKH, IMpAMBIC n HAKJIOHHBIC IMPU3MBI,
napaieeTunebl)

7.9

OnepupoBatb MTOHATUSIMU: ceKymas IIJIOCKOCTB, cedyeHue
MHOI'OI'PAHHUKOB

7.10

OOBSICHATH  MPUHLMIIBI  [OCTPOEHHS] CEYEHHH  MHOTOTPaHHHKOB,
HCIIOJIB3YSI METOJ] CIIE/I0B

7.11

Ctpouth cedeHHs] MHOTOTPAHHHKOB METOJOM CJIEJIOB, BBIMOTHSTH
(BBIHOCHBIC) IIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD:
BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemath 3a1aun Ha HaXOXKACHHE FEOMETPHUECKUX BEIMYUH MO oOpas3iam
WM aNropuTMaM, MPUMEHSSI W3BECTHbIE AHATUTUYECKUE METOJbl P
peUIeHUN CTaHJApTHBIX MaTEMaTHYECKHUX 3aJad Ha BBIUKCICHUE
pacCTOSTHUN MEXIY IBYMsI TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKHIO
MIJIOCKOCTH, MEXK/TY CKPEIIMBAIOIIUMHUCS MPSIMBIMU

7.13

Pemarn 3ala4i Ha HAXOXKIACHUC I'COMCTPUUCCKUX BCIIMYUH I10 06pa3uaM
HUJIn aJIropuTMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTUYCCKHUEC MCTOIbI IIPU




pEUIEHUN CTAHIAPTHBIX MaTEMaTHYECKUX 3a7ad Ha BBIYMCIICHHE YTJIOB
MEXJly CKPEIIMBAIOIKUMHUCA TPSMBIMH, MEXIY MPSAMOM M IUIOCKOCTHIO,
MEX1y TJIOCKOCTSIMHU, ABYT'PAHHBIX YTJIOB

Bbuucnare 00BEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3Mma, nupamMua) ¢ MPUMEHEHUEM (HOPMYIT, BBIYUCIATh COOTHOLICHUS

7.14 MEXIY ILUIOIAAIMU MOBEPXHOCTEH, 00BéMamu [MOOOHBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATUSIMU: CHUMMETpPHUS B MPOCTPAHCTBE, LIEHTP, OChb U
' IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CAHMMETPUU (PUTYPHI
W3Bnekatb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHGOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYCCKUX (UTypax, NPEICTABICHHYIO Ha
yepTexax U pUCyHKax
[TpumensTh reomerpuueckue (PakThl U PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPENOoJaralliuX HECKOJIbKO IIaroB pEIICHHS, €CIU YCIOBHS
NPUMEHEHHUS 3a/1aHbl B ABHOU (hopme
718 [IpuMeHATs MNpOCTEHIIME IPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [TpuBOIUTE MpUMEPHl MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEW B MPUPOJIE U
' YKU3HH, pACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[TpuMeHsTh MOTy4YeHHbIE 3HaHUS HA IPAKTUKE: aHAIU3UPOBATh pealibHbIC
CUTYallu U IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MMOMCKA PEIICHUS
MaTeMaTuuecku  cHOpMyIHpOBaHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
7.20 peaJbHbIE CUTYAllMM Ha SI3bIKE T'€OMETPHH, HMCCIIENOBATh MOCTPOCHHBIE
MO/IEJIU C UCII0JIb30BAHUEM I'€OMETPUUECKUX MTOHITUH U TEOpEM, amnmnapara
anreOphl, peuiaTh MPAKTUYECKHE 3aavd, CBS3aHHBIE C HaXOXKICHHEM
F€OMETPUUYECKHUX BEJIMYUH
11 KITACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yabTaThl 0CBOEHHUSI OCHOBHOM
NpoBepsieMoOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero odpa3oBaHusi
pe3yjabTara
6 ['eomeTpus
OnepupoBaTh MOHATUSAMU: [WIHHIPHYECKAs MOBEPXHOCTH, 00pa3yIoIIue
6.1 UUAJTUHAPUYECKOW MOBEPXHOCTH, IWJIMHIAP, KOHMYECKash MOBEPXHOCTD,
' oOpa3yromme KOHHYECKOW  TMOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacnioznaBate Tena BpameHus (UIUHIDP, KOHYC, cdepa u map)
6.3 OOBSCHATH CITOCOOBI TTOJTYUCHHSI TEJT BpaIlCHUS
6.4 KnaccudunupoaTh B3auMHOE pacroiiokeHHe chepbl U INIOCKOCTH




6.5

OnepupoBaTh MOHSATUSMHU: IIIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA,
BBICOTAa CErMEHTa, IIAPOBOM CIIOW, OCHOBaHHE IIAPOBOTO CIIOS, BHICOTA
IIapOBOTO CJIOS, IAPOBOU CEKTOP

6.6

Beruncnsate 00BEMBI M IUIOMIANM TOBEPXHOCTEH TENm BpalleHUs,
TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMYT

6.7

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHMK, BIHCAHHBIA B cdepy Hu
OTNMCAaHHBIN 0KO0JIO chepsl, cepa, BMCaHHAS B MHOTOIPAaHHUK WJIH TEJO
BpalleHus

6.8

BBIYHCIATE COOTHOMIEHUS MEXKTY TUTOIIAISIMU IIOBEPXHOCTEH M 00bEMaMHK
IMOOOOHBIX TEI

6.9

N3obpaxkats u3ydaembie (UTYpBI OT PYKH M C IPUMEHEHHEM MPOCTHIX
YEePTEKHBIX UHCTPYMEHTOB

6.10

BBIMONHATE  (BBIHOCHBIC) IIJIOCKAE YEPTEKU W3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTyp: BHI CBEpXy, COOKY, CHU3Y; CTPOHUTH CEUCHUS Tel
BpalleHus

6.11

W3Bnekatb, WHTEPIPETHPOBATHL M MPeoOpa3oBbIBaTH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTexax U pUCyHKax

6.12

[IpumensTh reoMeTpudeckue (aKThl Ul PEUICHUS CTEPEOMETPUUYECKUX
3a[a4, IPEANOJIAraloIluX HECKOJBKO INAroB PEIIEHUS, €CIU YCIOBHS
IPUMEHEHUs 3aJJaHbl B IBHOH Qopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATE ICHCTBUS CIOXKEHHUS BEKTOPOB, BBIUUTAHHS BEKTOPOB H
YMHOKEHHUSI BEKTOpPAa Ha YHCIIO, OOBACHATH, KAKMMH CBOWCTBAMH OHH
o0JagaroT

6.15

[TpuMeHsTH MpaBUIIO NapasieNenurena Npu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb NOHATHUSMU: JAEKApPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA,
Yroa MEXAY BEKTOpPAaMH, CKAJIPHOE IIPOU3BEIACHUE BEKTOpPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

HaxomuTe cymMMy BEKTOPOB U NPOM3BEIACHHE BEKTOpAa HAa YHUCIO, YTOJ
MEXy BEKTOPAMH, CKAJISIPHOE MPOU3BEACHUE, PACKIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CUCTEME KOOpIUHAT

6.19

Pemate HpOCTGﬁHIHG TCOMCTPHUYCCKUC 3aJa41 HAa TPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOAa

6.20

PemraTs 3aJa4d Ha J0Ka3aTCjIbCTBO MAaTEMAaTHUYCCKHX OTHOIIICHUH U
HAaXOXXIACHUC TCOMCTPHUYCCKUX BCIMYUH I10 06pa3uaM WM aJIrTOpUTMaM,
IMPUMCHAA HN3BCCTHBIC MCTOABI npu peHICHUN CTaHAAPTHBIX
MAaTEMAaTHYCCKUX 3a1a4




6.21

[IpuMeHATs NpOCTEHIIME IPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPUYECKUX 3a1a4

6.22

[IpuBOogUTE IIpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEUW B HPUPOJE U
JKU3HH, PACIIO3HABATh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[TpuMeHsTh MOTy4YeHHbIE 3HaHUS Ha MIPAKTUKE: aHAIU3UPOBATh pealibHbIe
CUTYallMu U IPUMEHATH U3y4YEHHbIE MOHATHUS B IIPOLIECCE MMOMCKA PEIICHUS
MaTeMaTHuecku  cHOpMyIHpOBaHHOW  MpOOJEMBbI,  MOJECIHUPOBATH
peanbHble CUTYyallud Ha SA3bIKE T'€OMETPHUH, UCCIEAOBATH MOCTPOCHHbBIE
MO/IEJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX MOHITUH U TEOpEM, ammnapara
anreOphl, peuiaTh MPAKTUYECKHE 3aavd, CBS3aHHBIE C HaXOXKICHHEM
r€OMETPUUYECKHUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomeTrpus

7.1

OcHoBHblE TOHATUA cTepeomeTpuu. Touka, mpsMas, MJIOCKOCTb, IPOCTPAHCTBO.
[TonsATHE 06 aKCMOMATHYECKOM MIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUN
U CJIIECTBUS U3 HUX

7.2

B3aumHoe  pacmnosiokeHue OpsMBIX B IIPOCTPAHCTBE:  IEPECEKAIOLIUECH,
napajuleJibHble M CKpeuuBarouiecs: mnpsMble. [lapamnenbHOCTs OpSIMBIX U
IUIOCKOCTENl B IPOCTPAHCTBE: MapajielbHbIE IpsAMbIE B  IPOCTPAHCTBE,
[apaJUIETIbHOCTh TPEX MPSAMBIX, IMAPAUIEIBHOCTh IPSAMOM M IUIOCKOCTU. YTIIBIC
COHANPABJICHHBIMA CTOPOHAaMH, YIrOJ MEXKIy MpsAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuiesibHbIE TJIOCKOCTH, CBOMCTBA MapajljlebHbIX
mockocTei. [IpocTeiimue mpocTpaHCTBEHHBIE (PUTYPBHI HA IIOCKOCTH: TETPadap,
KyO, mapaJuiesnenumnes, moCTpOeHUe CeUeHnun

7.3

[lepneHUKYIAPHOCTh MPSIMOM UM IIOCKOCTH: IEPHEHIUKYISIPHBIE IpPSAMbIE B
MIPOCTPAHCTBE, MPSIMbIE TTapajuIebHbIe U NEPIEHANKYISPHBIE K IJIOCKOCTH, MPU3HAK
MEPIEHANKYIISIPHOCTH NPAMON U TIJIOCKOCTH, TEOPEMA O MPSAMON NEPHEHAUKYIIPHON
IJTIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YTOJI MEXAY MPSAMON U TIIOCKOCTHIO, IBYTPAHHbBIN
YTOJI, TUHEHHBIN yToJ1 IByTpaHHoro yria. [lepnenaukysip v HakJIOHHBIE: paCCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOM 0 MIIOCKOCTH, TPOEKIUS (PUTYpPHI HA
IJIOCKOCTB. [IepreHIMKyYIApHOCTD IIJIOCKOCTEN: PU3HAK NEPIECHANKYJIAPHOCTH IBYX
mrockocreil. Teopema o TpEX MeprneHANKyIsIpax

7.4

[loHsiTHE MHOrOrpaHHHMKA, OCHOBHBIE JJIEMEHTBI MHOTOIPDAHHMKA, BBINYKJIBIE H
HEBBIITYKJIbIE MHOTOIPAaHHMKHM, pa3BEpTKa MHOrorpaHHuka. llpusma: n-yronbHas
npu3Ma, TPaHH U OCHOBAHMS NPHU3MBI, NpsMas U HAKIOHHAs MpPU3MBI, OOKOBas U
II0JIHAsl IOBEPXHOCTH Npu3Msbl. [lapamienenunen, npsAMOyroiabHbIN Mapaiesenume]
u ero coiictea. [Iupamuaa: n-yroynpHas nupaMmuja, TpaHd U OCHOBaHHME MUPAMUBI,
OOKOBasi U IMOJIHAS MMOBEPXHOCTh MHPAMHJIBI, MPABHIbHAS U yCeuEHHAs MUpaMHJA.
OneMeHTbl npu3Mbl W nUpaMuibl. [IpaBuibHBIE MHOTOTPaHHUKH: IOHSTHE
MPaBUJIBHOIO MHOTOTPAaHHUKA, MpPaBWIbHAs IpU3Ma M IpaBUIbHAs NHPAMUJA,
MpaBWIbHAS TPEYroJibHas MUpaMuja U NMpaBUIbHBIN TeTpasap, KyO. [IpeacraBnenue
O MPaBUJIBHBIX MHOIOTPaHHUKAX: OKTAdIp, JOJAEKa’aAp M HKocayapyrue CedeHus
MIPU3MBbI U TUPAMHU/IBI

7.5

CumMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKHU, MPSAMOH, IMJIOCKOCTH.
DneMeHThl CUMMETPUM B  MNHpaMHaax, Mapajulefienunenax, IMpaBUIIbHbBIX
MHOTOTpaHHHUKaX

7.6

Bbruucrienue 31eMEHTOB MHOTOTpaHHMKOB: pEOpa, nuaroHanu, yriusl. I[lnomansb
OOKOBOW TMOBEPXHOCTH W TOJHOW MOBEPXHOCTHM NPSAMOM TNPU3MBI, IUIOMIAIb




OCHOBAHHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MpsiMoi mpu3Msl. [1nomans 60koBoi
MOBEPXHOCTH U TIOBEPXHOCTH TMpPaBUWIBHOW NHpPaMUJIbL, TeopemMa O IUIOIIaau
yceu€HHou mupamuabl. [lonstae 06 00béMe. O0BEM mTUPaMUABI, TPU3MBI

7.7

[Tomo6HbIe Tena B ipocTpancTBe. COOTHOIICHUST MEKIY TUIOIIAISIMUA TOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TENT

11 KJTACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

I'eomerpus

6.1

Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yoline MIIHHIPUYECKON MOBEPXHOCTH, OCh
UMWIMHIPUYECKON moBepxHOCTU. LlmHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTH,
o0pa3yrolas 1 0cb, TUIOIIalb OOKOBOM U MOTHON MOBEPXHOCTH

6.2

Konunyeckass moBepxHOCTh, 0Opa3yolllle KOHUYECKOM TMOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOM nmoBepxHOocTH. KOHyC: ocHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUTOIIA/1b OOKOBOM ¥ TTOJTHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromme
U BbICOTa, OCHOBAHUS U OOKOBasl MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paanyc, IuameTp, IIOMAAb MOBEpXHOCTH cdepbl. Bzanmuoe
pacnosoxeHue chepbl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N300paxkeHune Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka MUIMHIpa U KOHYCa

6.5

KomOunanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIHMCAHHBIN
okoJio chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BpAICHUS

6.6

[Tonstne 06 06vEme. OcHOBHBIE CBOWcTBa 00BEMOB Ten. Teopema 00 0OBEME
NPSIMOYTOJIBHOTO TapajuieNienunena M cieActBus u3 He€. OO0bEM HWIMHApA,
konyca. O0bEM mapa u rionaab chepsl

6.7

[Tomobuple Tema B mpocTtpaHcTBe. COOTHONICHHS MEXIY  IUIOMIASIMU
MOBEPXHOCTEH, 00hEMaMU MOAOOHBIX TET

6.8

Ceuenust nunuHApa (MapasielbHO U MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY), CEUEHHUS LIapa

6.9

BekTtop Ha muiockocT U B mpocTpaHcTBe. CloKEeHHE W BBIYUTAaHHE BEKTOPOB.
YMHO)KeHHe BeKTopa Ha yucio. Pa3noxkeHne BekTopa mo TpéM HEKOMIUIaHAPHBIM
BektopaMm. [lpaBuno mapamnenenunena. Pemenue 3amay, CBA3aHHBIX C
MPUMEHEHUEM TTPaBUJI JIEUCTBUI C BEKTOPaMHU

6.10

[IpsiMmoyronbHas cucreMa KoopAMHAT B mpocTpaHcTBe. KoopaumHaTel BeKTOpa.
[Ipocrelimue 3amaun B KOOpAMHATaX. YTOJ MeEXAy BekTopamu. CkalspHOE
MPOM3BEICHNE BEKTOPOB. BbluKciieHne yrioB MeXAy NPSIMBIMH U TUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO MPH PELICHUN T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon IIpoBepsiemblie TPeOOBAHUSA K NPEAMETHBIM Pe3yJbTAaTaM 0CBOCHUS
NPOBEPSIEMOr0 = OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMBbl CPeAHero 0011ero
TpeOoBaHusI o0pa3oBaHust

Bnanenue meromamu 10Ka3aTeNbCTB, AITOPUTMAaMHU pEIICHUS 3a7ady;
yMeHHe (OpMyNIHUpoOBaTh W ONEPUPOBATh MOHATHAMH: OIPEAETICHUE,
aKCMOMa, TeopeMa, CIIEJICTBHE, CBOICTBO, MpPHU3HAK, J0KAa3aTEIbCTBO,
paBHOCWJIBHBIE (OPMYITHPOBKH; IPUMEHSTH UX; YMEHUE (hOPMYIHpOBaTh
0o0paTHOE W TMPOTHUBOMOJIOXKHOE YTBEpPXKJEHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTH4eCKOM WHAYKINY;
IPOBOIUTH JOKa3aTelbHbIE pPACCYXJCHUS TpPH pelICHHH 3ajad,
1 OLICHWBATh  JIOTHYECKYI0 MPABWJIBHOCTh  PACCYKICHHH; yMCHHE
OTIEpPUPOBATH MOHATUSAMH: MHOXXECTBO, MOJMHOXECTBO, OMEpaIy Haj
MHO)XECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
ammapar il ONMCaHMs PeabHBIX MPOLIECCOB U SBJICHUN U MPH PEILICHUH
3a1a4, B TOM YHCIE€ W3 JPYTHX Y4eOHBIX IpEIMETOB; YMEHHE
OTIepUPOBATH TOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHME 3a7aBaTh M ONKCHIBaTh Tpadbl pa3IuIHBIMU

crioco0amu; UCIOIB30BaTh Ipadbl MPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMH: HAaTypallbHOE YHCIIO, IIeJI0€ YHCIIO,
CTEMNEHb C LENbIM IOKa3aTelIeM, KOPeHb HaTypaJIbHOM CTENECHH, CTECHb
C palMOHAIBHBIM  [OKa3aTejleM, CTeNeHb C  JICHCTBUTENbHBIM
HoKaszaTeneM, JIoTapuM 4YHClIa, CHHYC, KOCHHYC M  TaHTCHC
IPOU3BOJIHOTO YHCIIA, OCTaTOK II0 MOXYJIIO, PAalMOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YHUCIO0,  MHOXECTBA  HATypallbHBIX,  IIEJIBIX,
2 palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIOJIb30BaTh
NpPU3HAKKU JIEIMMOCTH, HAUMEHBIIUI OOIIMI JenauTeNnb U HauMEHbIIee
o01ee kpaTHOe, anroput™ EBKnna npu pemeHnn 3aad; 3HaKOMCTBO C
pa3IMYHBIMU  TO3UIMOHHBIMH  CHUCTEMaMH  CUHUCIICHHS;  YMEHHE
BBINIOJIHATH BBIYMCIICHHE 3HAYEHUH W MPeoOpa3oBaHMs BBIPAKCHHH CO
CTeNeHsIMU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-pAllMOHATIBHBIX

BI)Ipa)KeHI/II\/'I; YMCHHE OIICPHUPOBATH MOHATHUAMH: IIOCICAOBATCILHOCTD,




apudmeTnyecKkas mporpeccusi, reoMeTpuieckas mporpeccus, 0eCKOHEUHO
yObIBafomass  reoMeTpudeckas  IMpOrpeccus; yMEHHWEe  3a]aBaTh
MOCIIE0BATEIHHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (HOPMYIL;
YMCHHUC ONCPpUPOBATH MOHATUAMH: KOMIUICKCHOC 4YHCJIO, COHpH)KéHHBIe
KOMIUIEKCHBIE YHCIIa, MOJYJIb U apr'yMEHT KOMITJIEKCHOTO 4Hcia, hopma
3alluCHU KOMIIJICKCHBIX YHCCII (FGOMeTpI/I‘IeCKaH, TPUTOHOMCTPHUYCCKAA U
anreOpanyveckas); yMeTb MPOHM3BOAUTH apu(PMETHUCCKUE IEHCTBUS C
KOMIIJICKCHBIMH qucjaaMu, MpUBOAUTH MMPpUMCPbL HUCITOJIb30BaHUA
KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATHSAMU: MaTtpuma 2x2 m 3x3,

ONpCACIIMTCIIb MAaTPHUIIbI, FGOMeTpI/I‘IeCKHﬁ CMBICJT OIIPCACIIUTCIIA

YMeHue ornepupoBaTh MOHATUSMU: palMOHAIbHBIC, UppAIlMOHAIIbHBIE,
MoKa3aTelbHble, CTENEHHbIE, Jorapudmuueckue, TPUTOHOMETPHUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMbl; yMEHHE OIEepUpPOBaTh
MOHATUSIMH: TOXJIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHUe, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YpPAaBHEHHUH M HEPABEHCTB, PAaBHOCHJIBHOCTb
YpPAaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHHE peniaTb ypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbl C IMOMOINBIO PA3IMYHBIX MNPUEMOB; PEIIAThH
YpAaBHEHUs, HEPABEHCTBA M CHCTEMBI C MapaMeTpoM; NPHUMEHSITh
YpaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JJIs PELICHUS MaTEeMaTUYECKUX

3aJa4 U 3a]a4 U3 pa3IU4HbIX 00JacTell HayKu U peallbHOM JKU3HU

YMeHue omnepupoBaTh IMOHATHSAMHU: (QYHKIHS, YETHOCTH (YHKIUH,
HNEPUOUYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (DYHKIIMH, HAaUOOJbIIIee M HAMMEHBIIIEE 3HAUYCHUS
(GyHKIMU Ha IPOMEXKYTKE, HETIpepbIBHAS (DYHKIINSA, aCUMIITOTHI rpaduka
¢GyHKIMH, TIepBas ¥ BTOpas NpOU3BOAHAs (YHKINHU, TEOMETPUIECKUN 1
¢u3nueckuif CMBICI TPOM3BOIHOW, TNEepBOOOpa3Has, OMNpeAeIEHHbIH
MHTErpajl; yMEHHE HaXOAWTh aCHMITOTHI rpaduka (YHKIHH; yMEHHE
BBIYUCIIATH  MPOU3BOAHBIE CYMMBI, IPOU3BEINEHHs, YaCTHOTO H
KOMITO3UIMHY (PYHKINH, HAXOIUTh ypaBHEHHE KacaTeNbHOH K rpaduKy
(GyHKLIMU; YMEHHE HaXOAWUTh NPOU3BOAHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE WCIIONb30BaTh IPOU3BOJIHYIO JUIS HCCIEIOBAaHHUS (YHKIUI,
HAXOJUTh HaWOOJbIINE W HAMMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpagKi MHOTOYJICHOB C HCIIOJIb30BAHUEM alllapara MaTeMaTHYECKOTOo
aHanmu3a; MPUMEHATh MNPOM3BOIHYIO JJS HAXOXKICHHUS HAWIYYIIEero
pelieHnsl B NMPHUKIAAHBIX, B TOM YHCIE COIMUAIBHO-SKOHOMHYECKHX H

buznyecKuX 3a7a4ax; HAXOAUTh MJIOMAJAN U 00BbEMBI PUTYP C TOMOIIBIO




HHTCErpasa; MpuBOJUTH NPUMEPbI MATEMATHYCCKOIO0O MOJACIIMPOBAHUA C

noMoIkio AU depeHnnanbHbIX ypaBHEHU I

YMmenue omnepupoBaTh TNOHATHUSAMH: rpaduk QyHKIHM, oOpaTHas
GyHKIMSI, KOMIO3UIMA (DYHKIHMH, JTUHEWHAs (YHKIWS, KBaIpaTHUHAS
byHKLu, panoHaIbHas byHKIMA, CTEIIEHHAast byHKLH,
TPUTOHOMETpHUYECKHe (GYHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
¢yHKUIMHM, TMOKa3arenbHas M JorapudmMuueckas (QyHKIUH, YMEHHE
CTPOUTh TpadUKH HM3YyYECHHBIX (PYHKIUH, BBITOJHATH MPEOoOpa3OBaHM
rpaduKoB QYHKIUH, UCTIOIB30BATh IPpaUKU JJIS U3yUSHUS MTPOLECCOB U
3aBUCHMOCTEH, MIPU PEUICHUH 33/1a4 U3 JAPYTUX YU4EOHBIX MPEAMETOB U
3aa4 U3 peajbHOM KU3HM; BBIpaXKaTh (POPMYJIaMU 3aBUCUMOCTU MEXITY
BEJIMYMHAMU; HCTIOIB30BaTh CBOMCTBA M rpadukn pyHKINH U1 pereHns
yYpaBHEHMI, HEpaBEHCTB M 3aJady C I[apaMeTpaMu; H300pakaTb Ha
KOOPJAMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHHU I, HEPABEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHL, A0 U YacTH, Ha JBUKEHHE, padOTy, CTOUMOCTh TOBApOB U
YCIIYT, HAJIOTH, 331a4¥ U3 00JIACTH YIIPABICHUS JTHYHBIMA H CEMEHHBIMU
(¢buHaHCaMM); COCTaBISATh BBIPAKEHHUS, YpaBHEHHS, HEPABEHCTBA U MX
CHUCTEMBI MO YCJIIOBHUIO 3aJlayH, MCCIIEIOBAaTh MOJYYEHHOE pEIIeHUuE U
OLICHMBATh IMPaBAONOJ00HOCTh PpE3YJIbTaTOB; YMEHHE MOJEIUPOBAThH
peaibHble CUTYallUd HA SA3bIKE MATEMAaTHUKH; COCTaBIIATH BBIPAXKEHUS,
yYpaBHEHHUS, HEpPAaBEHCTBA M UX CHCTEMBbl [0 YCIOBHIO 3ajaud,
UCCJEOBATh TMOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM arapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yabTaT

YMeHue onepupoBaTh NOHATUSAMHU: CpefHee apumeTnyeckoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIee 3HAUCHHUS, pa3Max, TUCIIEPCHUsl, CTaHapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE U3BIIEKATh, HHTEPIIPETHPOBATH
nH(opMaIrio, MPEACTaBICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTPAXKAIOIIYIO CBOMCTBA pPEAbHBIX MPOIIECCOB U SIBICHUI; TPEICTABIISTh
uHpOpMaIMI0O ¢ TIOMOIIBIO TaONWI[ W JWarpaMM; HCCJIEI0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM YHCIIe C MPUMEHEHUEM TpadudecKux
METO/IOB U AJIEKTPOHHBIX CPECTB; Tpa)UueCKU NCCIET0BATh COBMECTHBIE
HaOJIOZEHUST C TIOMOIIBIO JUarpaMM pacCEeUBaHHUs M JIMHEHHOM

perpeccuun




VYMeHue omnepupoBaTh MOHSATHUSAMH: CIYYAHBIA OMNBIT M CIIy4alHOE
COOBITHE, BEpOSITHOCTh CIYYaHOTO COOBITUS; YMEHHE BBIYUCISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUUYECKUX METOAOB; MPUMEHSThH
bOopMyIbI CIIOKEHUST U YMHOXKEHHUS BEPOATHOCTEH, (HOpPMYIy MOITHOM
BeposTHOCTH, popMyny beprymm, komOuHatopHbie PakThl U HOPMYJIHI,
OIICHUBATh BEPOSTHOCTH pPEAbHBIX COOBITUH; YMEHHE OINEPHPOBAThH
MNOHATUSIMM: CllydailHasi BeJWYMHA, pacHpeleieHHe BEepOsITHOCTEH,
MaTEeMaTUYeCKOe OXKHUIAHHWE, JUCIEPCUss U CTaHJAPTHOE OTKIOHEHHE
CIIy4ailHOM BENMYMHBI, (QYHKIMM paCOpelesieHus U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKa3aTeIbHOTO M HOPMAJbHOTO paclpelieleHul;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeneiaeHuil s
pelIeHus 3a7]a4; 3HAKOMCTBO C TOHSATHUSMH: 3aKOH OOJBIIUX YHCE,
METOJIbl BBIOOPOUHBIX HMCCIEIOBAaHUN; YMEHHE MIPHUBOJUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIUX YHCEN B MPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSIX; YMEHUE ONEPUPOBATh MOHATUSAMU: COUETaHUE, IEPECTAHOBKA,
YHUCIIO COYETaHWH, YMCIO MepecTaHoOBOK; OmHOM HproTOHA; ymeHUe
PUMEHSTh KOMOMHATOPHBIE (PAKThI U PACCyKIACHUS JIJIsl pEIICHUS 3a1a4;
OIICHUBATh BEPOSITHOCTH peanbHBIX COOBITHIA; COCTaBJISITh

BEPOATHOCTHYIO MOJI€TIb M MHTEPIPETUPOBATH MOMYyYEHHBIH Pe3yabTaT

YMeHne omnepupoBaTh IOHATHAMM: TOYKa, HpsMas, IIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA YIJA, IUIOCKUH Yrodi,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAIOIIHUECS IPSMBIE,
NapauIeIbHOCTh U NMEPHNEHAUKYISIPHOCTh MPSMBIX U IUIOCKOCTEH, Yroi
MEXAY MPSAMBIMHU, Yrojl MEXAY HPSAMON M IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXIY
NPSIMBIMH, PACCTOSIHUE MEXKY TUIOCKOCTAMM; YMEHUE UCIIOJIB30BATh IIPU
peleHnn 3a7ad u3y4eHHbIe (aKThl M TEOPEMbl IUIAHUMETPUH; YMEHUE
OLICHMBAaTh pa3Mephl OOBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTEMaTUYECKUE MOJEIN C TOMOIIBIO T'€OMETPUUYECKUX MOHIATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUEC 3aaa4n
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YMeHne onepupoBaTh MOHATHIMH: TUIOMIAAL GUTYPBI, 00BEM (HUTYDHI,
MHOTI'OT'paHHUK, HpaBI/IHBHBII\/'I MHOTI'OTrpaHHUK, CCYHCHHUC MHOI'OI'pAHHHKA,
Ky0, mapaieNenunen, npu3Ma, NUpaMuaa, (Gurypa W TMOBEPXHOCTb
BpallleHNs, UWIMHIP, KOHYC, map, cdepa, miomanas cepsl, MIomab
MIOBEPXHOCTH TMHPAMHUJbI, MPHU3MBI, KOHYCa, IWIMHApA, 00BbEM KyOa,

MMpAMOYTOJIBHOTO MapauIC/ICTIUIICAa, MTHPpaAaMHWUAbI, IMPU3MbI, HUWJIWHIpPA,




KOHYyCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUYECHUsI KOHYCa W IWIMHAPA,
NapajuleJbHblE OCH WJIM OCHOBAaHMIO, CEYEHHME Ilapa, IUIOCKOCTD,
Kacaromasicss ceppl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYEHHE
MHOTOTpaHHHKa, N300pakaTh MHOTOTPAHHUKHU, (PUTYPHI M MIOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (UTYP, CAMOCTOSATEIBHO
dbopMynUpoBaTh ONpeAeIeHUsI U3y4aeMbIX (PUTyp, BHIABUTATH TUIIOTE3bI
0 CBOICTBax M NMpHU3HAKaX reOMETPUYECKUX (PHUTYp, 0OOCHOBBIBATH WM
OmpoBepraTh MUX; YMEHHE IMPOBOAUTH Kiaccudukanuio ¢uryp 1o
pa3MYHBIM TPU3HAKAM, BBINOIHATE HEOOXOIUMBIE JIOTIOJHUTEIbHBIC

TIOCTPOCHHSI
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YMeHne omnepupoBaTh IMOHITHSMHU: JIBUKCHHE B IPOCTPAHCTBE,
HapaHHGHBHBIﬁ MNEepeHOC, CUMMCTpPUA Ha IIJIOCKOCTHU W B IMPOCTPAHCTBEC,
MOBOPOT, TpeoOpa3zoBaHWe TMOA00HUS, TOMOOHBIE (GUTYpPHI; yMEHHE
pacro3HaBaTh paBHbIE U MOA0OHBIE (UTYpHL, B TOM YHCJE B MPUPOJE,
UCKYCCTBE, apXHTEKType; HCIIOIB30BATh T'€OMETPUYECKUE OTHOIICHHS
IMpU pCIICHUU 3a1a4; HAXOJUTb T’COMCTPHUICCKUC BCIININHBI (I[JII/IHa, yroii,
JI011a/1h, 00BEM) TP PEUISHUH 3a/1a4 U3 IPYTUX YIYEOHBIX MTPEAMETOB U
u3 peaJII:HOI\/'I JKU3HU, YMCHUC BBIUYUCIATH TI'COMCTPUUYCCKUC BCIMYHHBI
(nmuHa, yron, Twiomaab, o0BEM, IUIOIIANb TTOBEPXHOCTH), HCIOJB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOJLI, B TOM YHCJIC: IJIOMIAAb IMOBCPXHOCTU
MUPAMHJIBI, TIPU3MBI, KOHYCA, IIWIMHIIPA, TUIOMIaas cdephl; 00bEM KyOa,
MMpAMOYT'OJIBHOT'O HapaJliCiCriieaa, IMMUupaMu/bl, IMPU3MbI, OUJIWHAPA,

KOHYCa, 1I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB TIOJJOOHBIX (HUTYP
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YMeHue onepupoBaTh MOHIATHIMU: IPSIMOYToJbHAsl CUCTEMa KOOPAMHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha YHCIIO, pa3jioXKeHHe BeKkTopa Mo 0Oasucy,
CKaJSIPHOE IPOU3BEICHUE, BEKTOPHOE IPOU3BEIACHHUE, YIol MEXIY
BEKTOPAMU; YMEHHE HUCIIOIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METOJ
JUISE pElIeHHWsT TEeOMETPUYECKMX 3aJad M 3a7ad JPYruxX Y4eOHBIX

MIPEAMETOB
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YMenue BBIGI/IpaTB HO,Z[XO,Z[}II_I_[I/Iﬁ MCTOA JId PCHICHUA 3a4avu,
IMOHUMAaHHUEC 3HAYUMOCTH MAaTEMAaTUKW B H3YYCHHU IIPUPOIJHBIX H
O6H.[€CTB€HHI>IX nmponeccoB u HBHGHHﬁ; YMCHHC  PACIIO3HABATH

IIPOSABJICHUEC 3aKOHOB MAaTECMAaTUKHW B HCKYCCTBE, YMCHHC IIPUBOAWUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MUPOBOH

MaTEeMaTU4YECKON HayKu




IIEPEYEHDb 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

Yucna ¥ BEIUMCIIEHUS

1.1

HaTypaJIBHBIe U O CIbIC YHCIIA. HpI/IBHaKI/I JACIUMOCTH LCIBIX YUCCII

Parmonanbupie  uyucna. OOBIKHOBEHHBIE U JECSATHYHBIE ApOOM, MPOICHTHI,

2 OeCcKOHEeUHbIE TIEPUOTUYECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypalbHOU cTeneHu. J{edcTBUs ¢ apupMEeTHIeCKUMU
' KOpHSIMU HAaTYPAJIbHOU CTEIIEHU
L4 Crenenp ¢ wnenbiM mokaszareneM. CTeneHb C palMOHAIbHBIM I1OKA3aTEIEM.
' CBolicTBa CTENIEHH
L5 CuHyC, KOCHHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YNCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuynbie U HaTypajgbHbIE JOrapu(Mbl
JleificTBuTenbHbIE 4YHCIAa. ApUPMETHYECKHE Omepaluu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaaMu. [IpuOmkE€HHBIE BBIYMCICHUS, MpaBWIa OKPYIVIEHUS, NPUKHUIKA U
OLIEHKA pe3yJIbTaTa BbIUMCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUN
1.9 KomiuiekcHble uncna
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 [enbie 1 TpOOHO-pAIMOHATBHBIC YPABHEHHS
2.2 HppanmonaibHble ypaBHEHHUS
2.3 Tpuronomerpuyeckue ypaBHEHUS
2.4 [TokazaTenbHBIC U JOTapU(DMUUECKUE YPABHEHUS
2.5 [enble u 1poOGHO-paliOHaIbHbIE HEPABEHCTBA
2.6 HppaunoHaibHble HEpaBEHCTBA
2.7 [TokazaTenbHbIC U TOTapU(PMHUUIESCKIE HEPABECHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMs, HEPABECHCTBA U CUCTEMBI C IIApAMETPAMHU
2.11 Marpuna cucTeMsl TMHENHBIX ypaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIUHN U TpapUKU




Oyuknwms, crnocoOwl 3amanus Gyakuuu. ['paduk Qyakummu. BzaumHo oOpaTHbIC

> ¢bynkuuu. Yérneie n HeuéTHble QyHKmU. [lepuoanueckue pyHKIUN
OO6nacte ompeneneHus: U MHOXeCTBO 3HaueHuil ¢ynkmuu. Hymn ¢yHkoum.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' MakcuMymbl 1 MUHUMYMBbl (yHKIMU. Haunbonbliee M HauMeHbllee 3HAYCHHE
(GyHKIIMH Ha IPOMEKYTKE
313 CrenerHas (yHKOMsS C HATypaJbHBIM M II€JIbIM TIOKaszaTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS /-0l CTETICHH
34 Tpuronomerpudeckue GyHKINU, X CBOMCTBA U TpaPUKU
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKU
16 Touku paspsiBa. AcuMmMnToThl TpadukoB ¢(ynkmmit. CpoiicTBa  (yHKUIMIA,
' HETPEPhIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMeTpuuecKas mporpeccuu. @opmyia CI0KHBIX MPOLEHTOB
4 Havana maremaTn4eckoro aHaiausa
4.1 [TpousBoanas pyukmuu. [Ipon3BoaHBIE 2IEMEHTAPHBIX (PYHKITUH
[IpuMeHeHne NPOM3BOJHONW K HCCIIENOBaHHIO (DYHKIIMH Ha MOHOTOHHOCTh H
4.2 skcTpeMyMbl. HaxoxxaeHne HauOobIlIero 1 HAaMMEHbIIETo 3HaYeHUs PYHKIIMHN Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuaTerpan
5 MHoOkecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 CTaTHCTHKA
6.1 OnwucatenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTrpus
7.1 ®durypsl Ha IIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 MOBEpXHOCTH BpaLCHHUS
7.5 KoopauHaTsl 1 BEKTOPEI
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