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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus siBnsieTCs OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CpPEIHEro OOILEero
00pa30BaHUs, TaK KaKk 00€CIEeYNBAET BOZMOXKHOCTh U3yUYEHUs AUCLUIUIMH €CTECTBEHHO-
HAay4YHOM HAIPaBJICHHOCTHU U MPEIMETOB I'yMAaHUTAPHOTO IUKJIA. [loCKONIBKY JIornyeckoe
MBILIUIEHHE, (QopMHpyeMOe TMpH HU3YYCHUH OOYyYarolIMMHCS TOHATUHHBIX OCHOB
F€OMETPUM, IIpU JOKA3aTeIbCTBE TEOPEM M IIOCTPOCHUM LENOYKU JIOTHYECKUX
YTBEPKIACHUN IIPU PELIEHUH T'€OMETPUYECKUX 3a]1a4, YMEHHE BBIIBUIaTh U ONPOBEPraTh
TMIIOTE3bl HEMOCPEICTBEHHO UCIIOJB3YIOTCS ITPU PEIIEHNUH 33/1a4 €CTECTBEHHO-HAYYHOTO
[IUKJIa, B YACTHOCTH (PU3NYECKUX 3a/]1a4.

Ilenp ocBoeHust mporpamMmbl yueOHOro kypca «l'eomerpus» Ha yriryonéHHOM
YpOBHE — pa3BUTHE WHIUBUAYAJIbHBIX CIIOCOOHOCTEH OOYyYaroUMXCsd NpPU H3YYCHUU
reoMeTpun 4epe3 oOecreuyeHrue BO3MOXKHOCTU MPHOOPETEHUsT M MCIOIb30BaHUs Oosee
rIIyOOKUX TE€OMETPUYECKUX 3HAHUM W JeHUCTBUM, cHelUPUUYHBIX TE€OMETPUH, U
HEOOXOAMMBIX JUISl YCIEMIHOTO MPO(PECCHOHAIBHOIO 00pa3oBaHus, CBSI3aHHOTO C
WCIIOJIb30BaHUEM MATEMATUKH.

[TpuopureTHpIMM 3a7ayaMu  Kypca TIE€OMETpUM Ha yriyOJ€HHOM YypOBHE,
PacIIUPSIOUIMMH U yCUIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJSIOTCS:

paclIMpeHre MPEACTABICHUS O TEOMETPUM KAK 4YacTH MHUPOBOM KyJIbTYpbl M
(dbopMupOBaHHE OCO3HAHUS B3aUMOCBS3H TEOMETPHH C OKPYKAIOITIM MHUPOM;

(dbopMupOBaHUE MPEICTaBICHUS O IPOCTPAHCTBEHHBIX (hUTypax Kak O BasKHEHIINX
MAaTeMaTUYECKUX MOJEIAX, ITO3BOJIAIOIIMX OIKMCBHIBATE M M3y4aTb PAa3HbIC SIBICHUS
OKpY’KarOIIEro MHpA, 3HAHWE MNOHATHMHOrO amnmapara mo paszaeiny «CrepeoMeTpusd)
y4eOHOro Kypca reoMeTpHH;

(GopMHpOBaHHE YMEHHUs BJIAaJAE€Th OCHOBHBIMU IMOHSATHUAMH O MPOCTPAHCTBEHHBIX
durypax ¥ UX OCHOBHBIMH CBOWCTBaMH, 3HaHHME TeopeM, (OpMya U yMEHHE HX
OPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl W HAaXOJUTh HECTaHJApPTHBIE CIOCOOBI
pelIeHus 3a1ay;

(dbopMHpOBaHUE YMEHUS PACIIO3HABATh HA YepTeXaxX, MOJEISAX U B pealbHOM MHpPE
MHOT'OTPAaHHHKU U T€JIa BPALEHUsI, KOHCTPYUPOBATh TEOMETPUUECKUE MOJIEIH;

¢bopMupOBaHHE TIOHMMaHUS BO3MOYKHOCTH aKCHMOMAaTHYECKOIO IOCTPOEHUs
MaTeMaTUYECKUX TEeOpui, (OPMUPOBAHME NOHMMAHUSA POJIM AaKCUOMAaTUKU IIpU
IIPOBEJCHNN PACCYKICHUN;

(opMHpOBaHHE YMEHHUS BIAAETh METOJAMM JOKA3aTeIbCTB W AJITOPUTMOB
pelieHuss, YMEHUS UX IPUMEHSTh, MPOBOAUTH JIOKA3aTEJIbHBIE DPACCYKICHUS B XOJE
pelieHnss CTepEeOMETPUYECKUX 3aJad M 3a4a4 C IPAKTUYECKHM COJEpIKAHUEM,
(dbopMupOBaHUE MPEACTABICHUS O HEOOXOAMMOCTH J0Ka3aTeIbCTB IMPU OOOCHOBAaHUU
MaTeMaTUYECKNX YTBEPKICHUM M POJM AaKCUOMATUKXM B TNPOBEACHUU JEAYKTUBHBIX
pacCyKJICHUN;



pPa3BUTHE U COBEPIICHCTBOBAHWE UHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
OOy4JaromMxcs,  MO3HABAaTEIbHOW  AKTUBHOCTH,  HCCIEAOBATEIBCKUX  YMEHHH,
KPUTUYHOCTH MBITIVICHUSI, UHTEPECA K U3YUEHUIO TECOMETPHH;

dbopmupoBanre GyHKIMOHATIBLHOM IPaMOTHOCTH, PEJIEBAHTHON I'€OMETPHUH: YMEHUS
pacrio3HaBaTh MPOSIBICHUS T'€OMETPUUECKUX MOHATUM, OOBEKTOB U 3aKOHOMEPHOCTEH B
pEATbHBIX JKU3HCHHBIX CHUTYAIlUSAX W TPU HU3YYCHHH APYTUX YUYEOHBIX MPEIMETOB,
IIPOSIBJICHUSI 3aBUCHMOCTEN M 3aKOHOMEPHOCTEH, MOJEIMPOBAHMS PEATBHBIX CUTYyallUu,
MCCIIEIOBAHUS IOCTPOCHHBIX MOJICNICH, HHTEPHPETAIIMU MTOJTYUYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIepKaTEeIbHBIMU JTUHUSMU y4eOHoro Kypca «I'eomerpusi» B 10-11
kjaccax sABisitores: «IIpsMble U MIOCKOCTH B IPOCTPAHCTBE», « MHOTOrpaHHUKWY, «Tena
BpaIieHus», « BeKTOpbl 1 KOOPAWHATHI B POCTPAHCTBEY, «/[BIKEHUS B POCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpebGoBanme «yMeTh ONEPUPOBATH
MOHATUSIMIY», PEJIEBAHTHBIMU T€OMETPUU Ha yriyOonéHHOM ypoBHe oOyuenus B 10-11
KJlaccaX, OTHOCUTCS KO BCEM COJEp)KATEeNbHbIM JMHUSM y4eOHOro Kypca, a
dbopMUpOBaHUE JIOTUUECKUX YMEHUN paclpesensieTcss He TOJbKO MO COJepKaTeIbHbIM
JUHUSM, HO W 1o Tomam oOydenus. CopaepxanHue oOpa3oBaHHs, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3ylbraram  ocBoeHuss  DenmepanbHOli  pabodeil  mporpammel,
pacnpeieiéHHbIM 10 ToJaM O0y4YeHUs, CTPYKTYpUPOBAHO TaKUM OOpa3oM, 4TOOBI KO
BCEM  OCHOBHBIM, TMPHUHIMIHUAIBHBIM  BOIpocaM  oOydwaromuecs  oOpamainuch
HEOJIHOKPATHO. DTO MO3BOJIAET OPraHM30BaTh OBJIAJICHUE T€OMETPUUECKUMU TTOHATUIMHU
M HaBbIKAMHU TIOCJIEJOBATEIbHO M TMOCTYINATENbHO, C COOJIOJICHHUEM MPUHIUIIA
MIPEEMCTBEHHOCTH, & HOBBIC 3HAHWSA BKIIOYATh B OOIIYI0 CHCTEMY T€OMETPHUYECKUX
MPEACTaBICHUN OO0ydYaloImuxcs, pacmmpsas u yroiyomsiss e€, oOpa3yss MTpOYHBIe
MHO>KECTBEHHBIE CBSI3U.

[lepexoa kK U3yUYEHHUIO TEOMETPUH Ha YTIyOJEHHOM YPOBHE MTO3BOJISIET:

co3aath ycioBus mis auddepeHimanuu 00ydeHus, TOCTPOCHHS WHIUBHUIYaTIbHBIX
oOpa3oBaTeIbHBIX MPOTpaMM, O0ECTeUnuTh YIIIyOJIEHHOE W3yUYeHHE TEOMETPUU Kak
COCTaBIIAIONICH yueOHOro npeamera «MaremaTukay;

MOATOTOBUTHh OOYYAIOIIMUXCS K MPOAOKEHHUIO HM3YUYCHHS MaTeMaTUKH C y4ETOM
BbIOOpa Oyaymied mnpodeccun, obecreunBas MNPEEMCTBEHHOCTh MEXAY OOIUM U
npodeCCUOHAIEHBIM 00pa30BaHUEM.

Ha m3ydenne ydeOHOTO Kypca «['eomerpus» Ha yriayOn€HHOM ypOBHE OTBOIUTCS
204 gaca: B 10 kmacce — 102 yaca (3 ygaca B Henento), B 11 kmacce — 102 yaca (3 yaca B
HEJIETIO).



COAEPKXAHME OBYUYEHUSA
10 KUIACC

IIpsiMble M IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTEpeOMETpuU. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMATHYECKOM TIOCTPOCHUHM CTEPEOMETPHUHU:
AKCHUOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IMPOCTPAHCTBE: IEPECEKAIOLINECs,
IapajulesibHble M CKpellMBarolmuecss npsmble. [Ipu3Hakum CkpelmuBaromuxcs
npsMbIX. [lapanienbHOCTh IPSAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE: NapalielibHbIC
MPSIMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPATIETBHOCTD MPAMON
u 1ockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHUE, H300pa)KeHUe
¢uryp. OcCHOBHbIE CBONCTBa MapajIebHOIO MNPOEKTUpOBaHuUs. I300pakeHue
buryp B mapayiesibHOW MPOEKIMU. YTJbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXKIy NPsAMBIMHU B IIPOCTpAaHCTBE. [lapajuienbHOCTh MIIOCKOCTEN: NapajuleIbHbIe
IJIOCKOCTH, CBOWCTBA MapaJuIeIIbHBIX IIJIOCKOCTEH. [Ipocreimue
POCTPAHCTBEHHbIE (QUTYphl Ha IUIOCKOCTH: TETpa’p, Napajiesenunesn,
MMOCTPOCHHUE CEYEHHUI.

[leprieHIUKYISIPHOCTD NPSIMOM M IUIOCKOCTH: IEPIICHINUKYJISIPHBIE NIPSMBIE B
MPOCTPAHCTBE, MPSIMbIE MAPAJJIECIbHBIE M MEPHEHAUKYISPHBIE K IIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsAMOU
NIEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronanpHOE IIPOCKTUPOBAHMUE.
[leprieHAUKYIJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT TpsMOM 7O  TUIOCKOCTH,  TPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
[leprieHIUKYNSPHOCTh  IUIOCKOCTEW: TMPHU3HAK  IEPIECHIUKYJISIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeH UKy IsIpax.

VYl B OpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIM
yroJI, JMHEWHBIA YToJ ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIC YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoWcTBa IUIOCKMX U
JBYI'PaHHBIX YTIJIOB TPEXIPAHHOTO yIjia. TeopeMbl KOCMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpasHHuKHu

Buzasl MHOrOrpaHHMKOB, pa3BEépTKa MHOrorpaHHuka. Ilpusma: n-yronpHas
npusMa, npsimMasi 1 HakJIOHHasi MPU3Mbl, OOKOBasi U TOJIHAs! TIOBEPXHOCTb MPU3MBI.
[Tapannenenunen, OpsAMOYTOJbHBIA — MMAapajUIeNIENUIIE]] W  €ro  CBOMCTBA.
Kparyaiimme mnyTH Ha TIOBEpXHOCTM MHOTOrpaHHuka. Teopema Oiepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammma: n-yrompHas mnupaMmuaa,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHei



npaBWiIbHOM mupaMubl. IIpaBuibHbIE MHOIOTpaHHUKU: MpPaBWIbHAS TpH3Ma U
IpaBWiIbHAs NUpamMuia, NPaBWIbHAs TPEyrojbHas NUpamMuia M HPABUIbHBIN
TeTpasap, KyO. IlpeacraBneHue O MpaBUWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JOJIEKadIp U UKOCAadIp.

BblunciieHne 31€eMEHTOB MHOTOTPAHHUKOB: péEOpa, OuaroHaiu, YIJIbL.
[Tnomane OOKOBOM TOBEPXHOCTH M TIOJHOM TOBEPXHOCTH MPSIMOW MPHU3MBL,
IUVIOLIAJb OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTU HPSIMOM IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABHIBHOM MHPaMUIBL,
TEOpeMa O IUIOLIAJAN YCEYEHHOW MUPAMU/IBI.

CuMmMmeTpuss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUHM  IPAaBHJIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUsi B MPaBUIbHOM MHOTOIPAHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX MPU3M, CHUMMETPHs MPaBUIbHON
UpaMUIblL.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEAPHBIE, COHANpPAaBJICHHBIE W IPOTHUBOIIOJIOKHO
HaIpPaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUSI ¢ BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHME BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
gucyio. CBOMCTBA CI0KEHHSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[TonsiTne KOMILIaHApHBIE BEKTOPHI. lIpU3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHHMM BEKTOpa IO TPEM
HEKOMILJIAaHApHbIM ~ BekTopaM. IIpsmoyrosbHasg  cucreMa  KOOpJIMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBs3b MEXIy KOOPAMHATAMHM BEKTOpPA U
KOOpJIMHATaMHU TO4YEK. YTON Mexay BektopamMu. CKalsipHOE IIPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenus

[ToHsATHSA: IWIMHAPUYCCKAs IOBEPXHOCTh, KOHHYECKAs IMOBEPXHOCTD,
chepudeckas TMOBEPXHOCTh, oOOpasyrwmue ToBepxHOCTe. Tema BpameHus:
IWIMHIpP, KOHYC, YCEU€HHBIM KOHYyC, cdepa, map. B3auMHoe pacroyiokeHue
chepsl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpakenue ten
BpallleHUsT Ha TUIOCKOCTH. Pa3BépTka munHApa ¥ KoHyca. CummeTpus cdepbl U
mapa.

O0béM. OcHOBHbIE cBoOiicTBAa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJIBHOTO Mapayiesienuieaa 1 cienctsus u3 He€. OO0béM TpsIMOd W
HAKJIOHHOHM TPU3MBI, IWIMHIPA, MUPaMHUIbl 1 KoHyca. O0bEM mapa U mapoBOTO
CETMCHTA.



KoMOuHanuyu Tenm BpalieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnmcaHHas B
MWIMHAP, ONHMCaHHas oOkojio mwinHapa. llepeceuenue cdepsl uW mmapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocTbio. [loHATHE MHOTOTpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIcHUs.

[1nomanas MOBEPXHOCTH LUIMHJpA, KOHyca, Iomanas chepbl U e€ 4dacteil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONIAACH MMOBEPXHOCTEH
nonoOHbIx Quryp. IlpeobOpazoBanue momodusi, romMmoTeTusi. PemeHue 3amad Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TeJl BPAILIEHHUs: CEUCHUSI [IMIIHHIpA
(mapayuienbHO M MEPNEHAUKYJISPHO OCH), CEYeHHUsT KOHyca (TmapajuielibHbIe
OCHOBAaHHIO W TIPOXOJIAIINE Yepe3 BEPIINHY), CEUCHUS MIapa, METOAbI TTOCTPOCHHUS
CEUYEHMI: METOJ CJIEeIOB, METOJ] BHYTPEHHEr0 MPOEKTHUPOBAHHUS, METO] MEpeHoca
CEKyIIeH MIOCKOCTH.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektoppl B mpoctpancTtBe. Omnepauuu Haj BeKTopamH. BekTopHoe
yMHOXXEeHHE BeKTOpoB. (CBOWCTBa BEKTOPHOTO yMHOXEHuUs. [IpsmoyronpHas
cUcTeMa KOOpAMUHAT B npocTpaHcTBe. KoopauHaTel BekTopa. PaznoxxeHue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJl TPH PEIICHHH TeOMETPUUYECKHUX
3ajay.

J/IBUKeHNsI B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. OTtoOpakenws. JIBUKEHUS M PAaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBIWKEHWH. Buabl JBMKEHUN: TapauIeNbHBIA IEpPEHOC,
HEHTpaJIbHAsl CUMMETpHUS, 3€pKajibHas CUMMETPHS, IMOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus monodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpakaanckoe BOCIUTAHKE:

c(OpPMHPOBAHHOCTH IPAKIAHCKON MO3ULIMH 00YUaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOIO  WIEHAa  POCCUHCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTeMaTHYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TIpaxaaHckoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), YMEHHue
B3aMMOJIEUCTBOBATh C COLMAJIbHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
(GYyHKUMSMHU ¥ HA3HAYEHUEM;

2) naTpuoOTHYECKOEe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh POCCUHCKOMN I'pa)KAaHCKOW HJIEHTUYHOCTH, YBaKEHUS K
IPOLIOMY M HAaCTOAIIEMY POCCHUKWCKOW MaT€MaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUMCKON MaTeMaTHYECKON IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
YKOHOMMUKU;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOIrO Hapoja, c(popMUpPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUM HAyKH M JEATEIbHOCThIO YYEHOTO, OCO3HaHUE
JMYHOTO BKJIa/la B TOCTPOCHUE YCTONYUBOIO OYIyIIEero;

4) 3cTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYas 3CTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1ay, PEIICHUH, pacCyXICHUI, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pusnveckoe BocnUTaHHE:

c(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro 1 0e30macHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pOBBIO (370pOBOE MHUTAaHHE, COAJTAHCUPOBAHHBIM PEXKUM 3aHATUU U
OTJIbIXa, peryispHas (u3nuecKas aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03J0POBUTEINBHON IE€ATEIBHOCTBIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYyZy, OCO3HAaHUE LIEHHOCTU TPYAOTIO0OUs, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATIBHOM  ACSATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP
Oyaymeit mnpodeccun U peaau3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IJIaHBbI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4eCKoMy  OOpa3oBaHUI0O U
caM000pa30BaHUI0 Ha TMPOTSDKCHUM BCEH JKWU3HH, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUH IPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKOW HaIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TOHUMAHHUE BIIUSHUS
COIMATbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COI[UATBLHOMN
Cpe/ibl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX MTPoOIeM, OpUeHTAIUS
Ha TPUMEHEHUE MATEMAaTHYEeCKUX 3HAHUU IS pelieHus 3agady B 00JacTu
OKpY>Karollel Cpelibl, IJIAHUPOBAHUE IIOCTYNIKOB W OLIEHKH HUX BO3MOXHBIX
MOCJIEJICTBUM VISl OKPY KAIOILEH Cpeibl;

8) HeHHOCTH HAYYHOr 0 NMO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH M OOINECTBEHHOM  MpPaKTUKH, [MOHUMaHUE
MaTEMaTUYeCKOM HayKH Kak c¢epbl 4YeIOBEHYECKON AesTENbHOCTH, STaroB €€
Pa3BUTHA M 3HAYUMOCTH JUIsl DPA3BUTHSL LMBUJIM3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH W MATeMaTUYeCKOM KyJIbTypoll Kak CpEJICTBOM TO3HAHUS MHPA,
FOTOBHOCTh OCYUIECTBIIATh MPOEKTHYI0 M HCCIIEI0BATEIbCKYIO0 JESTEIbHOCTD
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble JJornuyeckue JeiicTBUA:

BBISIBIISITh U XapPAKTEPU30BATH CYIICCTBEHHBIC TMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHATHUN, OTHOIICHUH MEXIy TMOHATHSAMH, (PopMyIUpOBaTh
OTpeieNICHUs] TIOHITUH, YCTaHABIUBATh CYILECTBEHHBIN MPU3HAK KiaccUu(puUKaIuy,
OCHOBAHUS JIJIs 0000IIEHUS U CPABHEHUSI, KpUTEPUU ITPOBOJAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIMPOBATH U  MPEOOPa3OBLIBATH  CYXKICHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHBIE, AMHUYHBIC, YACTHBIC U OOIIHE, YCIIOBHBIC;

BBISIBJISITh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3AaMMOCBSI3H U TPOTUBOPEUHS
B ¢akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKJICHHAX, IpeajiaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUUI;

JleNlaTh BBIBOABI C WCHOJIb30BAHWEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUEHUM 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITEIIBHO JI0KA3aTEIbCTBA MATEMATUUECCKUX YTBEPKICHUMN
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTpPAUBATh apTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPbI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBO/IBI;



BBIOMpATh CMOCO0 peleHuss y4eOHOW 3aaaud  (CpaBHUBATH HECKOJIBKO
BapHAHTOB  pEUIeHHs, BbIOMpaTh HaumboJee MOAXOMAUMH ¢ y4éToM
CaMOCTOATEJILHO BBIJIEJICHHBIX KPUTEPUEB).

ba3oBrble uccienoBare/bcKkie AeHCTBHA:

UCIIOJIB30BaTh BOMPOCHI KaK HCCIEIOBATENbCKUNA HHCTPYMEHT MO3HAHUS,
bopMynupoBaTh  BOINPOCHl,  (PUKCHPYIOUIME  MPOTUBOpPEUYME,  MpoOIieMy,
yCTaHaBIMBAaTh MCKOMOE W AaHHOE, (HOPMUPOBATH TUIIOTE3y, aApTyMEHTHPOBATH
CBOIO ITO3ULINIO, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEOBAaHUE
10 YCTaHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBJICHU, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMU, SIBJICHUSIMU, TTPOILIECCAMH,

CaMOCTOATENHFHO (OPMYIMPOBATH OOOOIICHUS M BBIBOJBI IO pe3yibTaTam
MPOBEIEHHOTO  HAOJIIOJICHMS, UCCIIEIOBAaHUS, OLIEHUBaTh  JIOCTOBEPHOCTh
MOJTYUYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOlEcca, a TaK¥KE BbIJIBUTATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH A€UIIMTH UHPOPMALIUU, JAHHBIX, HEOOXOIUMBIX JIsi OTBETa Ha
BOIIPOC U I pEUICHUS 3a]1a4H;

BBIOMpaTh MH(POPMAIINIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IMYHBIX BUIOB U
dbopm IpeacTaBICHNUS,

CTPYKTYPUPOBATh HH(POPMALIMIO, TPEJCTABIATh €€ B PA3NIMUHBIX (PopMax,
WJUTIOCTPUPOBATh TpadUUuECcKy;

OLICHUBATH HAJIEKHOCTh uHbOopMaIuu o CaMOCTOSITENILHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHbBIE YHHMBeEpPCAJbHbIE YueOHbIe NeicTBUSA

OOmenmne:

BOCIIPUHUMATh U () OPMYJIMPOBATH CY>KJICHHUS B COOTBETCTBUU C YCIIOBHAMU H
HEeIIMU  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpaKaTh CBOKO TOYKY 3pEHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTax, JaBaTh MOSCHEHUS IO XOIy PEIICHUs 3a7adu,
KOMMEHTHPOBATH TTOJTYYCHHBIA PE3yJIbTaT;

B XOJIe OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaE€MOU TEMBI,
npoOJIeMBl, peIIacMoOi 3ajJadyd, BBICKA3bIBATh HJEH, HAIleJCHHBIC Ha IIOMCK
pEIICHUS, COIOCTABJISATh CBOM CYXKICHHUS C CYXJICHUSIMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy>XMBaTh Pa3jIMYMe M CXOJCTBO TMO3WIHN, B KOPPEKTHOU (opme
bopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAXKEHUS;



MPEJICTABIATh PE3YJITATHl PEUICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIICIOBAHNUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4YETOM 3aaad
MPE3EHTAIlMU U 0COOEHHOCTEH ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE J1eiicTBHUSA

Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUS 3a/1auH, BRIOUPATh CIOCOO pEeIIeHUs C
y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIUU.

CaMOKOHTPOJIb, S)MOLMOHAJIbHBIH HHTEJJIEKT:

BIAJECTh HABBIKAMHM  TO3HABATENbHON  pediekcuu KaKk  OCO3HAHUS
COBEPIIAEMbIX JCHUCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0amMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perieHus
MaTEMaTHYE€CKOM 3a/1a4H;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a]ayH,
BHOCHUTb KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JAHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa EIN U YCIOBUSAM, OOBACHITH MPUYUHBI
JIOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIHUOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eSITEJIBHOCTD:

MIOHUMATh U HMCHOJIB30BaTh MPEUMYIIECTBA KOMAHJAHOW U HWHIUBUILYAIBHOU
paboThl MpU peHieHUH Y4YeOHBIX 3ajady, MNpPUHUMATh I€JIb COBMECTHOMU
JIeATEeIbHOCTH, TUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM palOThl, pacrpenessiTh
BUJIbI pabOT, JOrOBapuBaThCS, OOCYXKIaTh TMPOIECC M Pe3yJbTar padoThI,
0000111aTh MHEHHSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPyNMNOBBIX ¢opmax paboThl (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh paboOThHl |
KOOPJAUHUPOBATh CBOW JCHCTBHUS C JPYTUMHM 4YJ€HAMH KOMAaH[IbI, OIICHUBATh
KaueCcTBO CBOETr0 BKJIAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/JICUCTBUA.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayIuTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMH TOHSTHUSMH CTEPECOMETPUU TIPU
pelIeHny 3a7a4 U NpOBEJICHUU MaTeMaTUYECKUX PACCYKICHUM;

e TMPHUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX IPU PEIICHUU
reOMETPUYECKUX 3a]1aY;
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KJIacCU(UIIMPOBATh B3aUMHOE PACIOJIOXKEHUE MPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTRE;
CBOOOJTHO  OINEPUPOBATH TMOHATHUSIMH, CBSI3AHHBIMU C yIJIaMd B
OPOCTPAHCTBE: MEXIy MPSAMBIMH B TMPOCTPAHCTBE, MEXAY NPSIMOU H
MJI0CKOCTHIO;

CBOOOJ/IHO ONEPUPOBATH MOHATHUSIMU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJIHO pacrmo3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHUKOB (MpHU3Ma,
MUpaMKia, NPSAMOYTOJIbHBIN Mapasenenumne, Kyo0);

KJIacCU(PUIIMpPOBaTh ~ MHOTOTPAHHHWKHW, BBIOMpas  OCHOBAaHWS IS
KJaccuuKaIuu;

CBOOOJIHO  ONEpPUPOBATh TMOHSATUAMH, CBSI3@HHBIMH C  CEUYCHHUEM
MHOT'OTPAHHHUKOB IJIOCKOCTHIO;

BBITIOJTHSATH napasuiesibHOE, LEHTPAJIbHOE u OpTOTOHAJIBHOE
IPOEKTHUpOBaHUE (UTYp Ha IMIJIOCKOCTh, BBIMOJIHITh U300pakeHUs: Quryp
Ha TUIOCKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAaHHUKOB Pa3IMYHBIMU METO/IAMH, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (pHUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
NUpaMmuaa), FTEOMETPUUECKUX TeJl C TpUMEHEHUEM HOpMYIT;

CBOOOJIHO OINEpPUPOBATH MOHATUAMHU: CUMMETPHUS B IIPOCTPAHCTBE, LIEHTP,
OCh M IUJIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUU
urypsr;

CBOOOJTHO OIEpUPOBATh MOHATUSMU, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJTHSATH JICUCTBUS HAJl BEKTOPAMU;

pemaTth 3a/Jlaud Ha JOKa3aTeJIbCTBO MATEMATHUYECKUX OTHOIICHHN W
HaXO0XJICHUE T€OMETPUUYECKUX BEIUYHH, MPUMEHSS W3BECTHBIE METO/IbI
IIPU PEIICHUH MaTeMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

MPUMEHAThL TMPOCTEHIINE TPOrpaMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEILICHUHN CTEPEOMETPUUECKUX 3a]1a4;
U3BJICKaTh, MPEOOpPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

MPUMEHATh TOJIydYEHHbIE 3HAHMS HAa TMPaKTUKE: CpaBHUBATh U
aHAJM3UPOBATh PEaJbHbIE CUTyallUH, MPUMEHSATh U3YUYEHHBIE MOHATUS B
npolecce TMOMCKAa  pEeHIeHUs MaTeMaTH4ecKu  Cc(hopMyJIHpOBaHHOM
npoOJieMbl, MOJEIUPOBATh pPEATbHBIE CHUTYallMd Ha S3bIKE TEOMETPUH,
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HCCJIE0BATh MMOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM TI'€OMETPUUYECKUX
MOHATUM U TEOpeM, almapara aiareOpbl, pelarh MPaKTUUYECKUE 3a/auu,
CBSI3aHHBIE C HAX0XJAECHUEM I€OMETPUUYECKUX BEJIMYHH;

UMETh MpPEACTaBICHUS 00 OCHOBHBIX dTalax pPa3BUTHUS TEOMETPUM Kak
COCTaBHOM 4acTu (PyHIaMEeHTa Pa3BUTHUSI TEXHOJIOTUH.

K koniy 11 kiacca oOyyaroniuiicss HAy4uTCs:

CBOOOJHO ONEPUPOBATH MOHATUAMM, CBSI3aHHBIMU C LMJIMHJPUYECKOM,
KOHHYECKOW U cepuuecKkoil TMOBEPXHOCTSIMH, OOBICHATH CIOCOOBI
MOy YEHHS;

ONEPUPOBATH MOHITUSMHU, CBI3aHHBIMH C TE€JIAMH BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Teia BpamieHus (MWIMHAP, KOHYC, cdepa W map) u
OOBSCHATH CIIOCOOBI TTOJTYUYECHHS TEJl BPAIICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PaCIoNokeHUe chephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPDAaHHUKOB WM TEJ BpalleHus,
00BEMBI M TUIOIMIATU MOBEPXHOCTEH MHOTOTPAHHUKOB M TENl BpAIICHMS,
reOMEeTPUYECKUX TEJ C IPUMEHEHHEM (HopmyI;

CBOOOJTHO OIEPUPOBATH MOHSTHUIMU, CBA3AHHBIMH C KOMOMHAIIUSIMU Te
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHUCAHHBIA B cepy u
ONMMCAHHBIA OKOJO cdepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpalICHUS;

BBIYKCIIATh COOTHOILIEHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN N 00bEMaMu
MOJIOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUYEHMSI TEJl BPAIlCHUS;

W3BJICKaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATh HHGOPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B POCTPAHCTBE;

BBITNIOJIHATH OIEpaIiy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;
pemaTh TEOMETPUUECKUE 3aa4 Ha BBIUMCICHHUE YIJIOB MEXIY MPSMbBIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSIHUKA OT TOYKM [0 IJIOCKOCTH, B
1[E€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPHU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBA3AHHBIMU C JBHKCHHUEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;
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BBITIOJHATh M300paKEHUSI MHOTOIPAHHUKOB U TeJl BpAICHUS MpU
MMapaJUICIbHOM ~ TEPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€PKAIBHOU
CUMMETPHH, MPU TTOBOPOTE BOKPYT MPSMOM, mpeoOpazoBanust moo0us;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TEJ BPAILLICHUS: CEUCHUS LWJIMHIAPA
(mapayuienbHO U MEPIEHIUKYJISIPHO OCH), CEUCHUs KOHYca (TapajuiebHbIe
OCHOBAHHUIO U MTPOXOSIINE YEPE3 BEPILIMHY), CEUCHUS 1I1apa;
WCIIOJB30BaTh METO/bl TOCTPOCHMSI CEUEHHI: METOJA CJEJO0B, METO]l
BHYTPEHHETO MPOEKTUPOBAHMUSI, METO/I MIEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKHUE YTBEPKICHHUS;

OPUMEHSTh TFeoMeTpuyeckre (akThbl ISl PEIICHUs] CTEPEOMETPUUECKUX
3a/1a4, TPEANOJarariinX HECKOJIbKO I1aroB pEIICHUs, €CJIH YCIOBUS
MIPUMCHCHUS 3a/1aHbI B IBHOW U HESIBHOU (popMme;

pemaTth 3aJadyd Ha JOKa3aTeJIbCTBO MATEMATHYECKUX OTHOIICHUH H
HAXO0KJICHHE T€OMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEJCTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1ay;

MPUMEHTh  TOJYYEHHbIE  3HAHUA HA  MPAKTUKE:  CPABHUBATb,
aHaJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYAllUH, TIPUMEHATh NU3yUYCHHbIC
MOHATHS, TEOpPEMbI, CBOWCTBA B IMpOLECCE IOUCKA  pElIeHUs
MaTeMaTU4ecku  CHOPMYJIUPOBAHHOW  TPOOJIEMBbI,  MOJEIUPOBATH
peajbHble CHUTYallMM Ha S3bIKE T'€OMETPHUH, HCCIE0BATh MOCTPOCHHBIC
MOJIEIM C HCIOJIb30BAaHUEM T'€OMETPUYECKUX TIOHSATUA U TEOpEM,
anmapara anreOpbl, pemaTh NPAKTUYECKHWE 3a/layd, CBS3aHHBIE C
HAXO0KJICHUEM T€OMETPUUECKUX BEJINYUH;

MMETh TpeACTaBleHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM 4acTu (yHIAaMEHTa Pa3BUTHUS TEXHOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero Koutpoaburie  Mpaxruyeckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypenI

BBenenue B ctepeoMeTpuio 23 1

B3anmMHOe pacnionoxeHue npsMbIX B 5 1

IIPOCTPAHCTBE

[TapaniensHOCTb MPSMBIX U IJIOCKOCTEH B 3

MIPOCTPAHCTBE

[TeprieHIUKYISIPHOCTD MPSMBIX U o5

IJIOCKOCTEHN B TPOCTPAHCTBE

VYTiIBl ¥ paccTosTHUA 16 1

MHoTOrpaHHUKH 7 1

BexTops! B mpocTpaHcTBE 12

HOBTOPGHI/IG, 000011IeHNe U CUCTEMATU3AIIHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KITACC

KoanvecTBo yacoB DJIEKTPOHHbIE

No 11/ HaunMeHoBaHue pa3/iesioB U TeM Komrponseie  Tpaxriseckue (uudpossbie)

NPOrpamMmbl Bcero o0pa3oBaTejbHbIe

padoThbI padoThI pecypes!

AHanuTuuyeckas reoMeTpus 15 1

[ToBTOpEHME, 06o6meHI:Ie u 15 1

cucTeMaTH3alys 3HaHUH

O0bEéM MHOrOrpaHHHUKA 17 1

Tena BpaieHus 24 1

[Tnomany noBepXHOCTU U 0OBEMBI 9 1

KPYTJIbIX TEJ

JBrxeHus 5} 1

[ToBTOpEHwme, 06o6meHI:Ie u 17 5

CUCTeMaTH3alusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoJbHble
padoThI

IIpakTH4eckune
padoThI

Jara
U3y4eHust

JleKTpOHHbIE N (poBbHIE
o0pa3oBaTejibHbIE pecypcChl

OcHOBHbIE TIpaBUIIA
M300paKEeHHS Ha PUCYHKE
IUIOCKOCTH, MapajuieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsiTHs cTepeoMeTpHH: TOUKa,
npsiMasi, MI0CKOCTb,
npoctpancTBO. OCHOBHBIE
npaBuiia H300paskeHus Ha
PHUCYHKE IJIOCKOCTH,
MapajuIeIbHBIX IPSAMbIX
(OTpe3KOB), cepeIMHBI OTpe3Ka

https://m.edsoo.ru/FOIMGVRWHE

https://m.edsoo.ru/5ECB310PZ

ITonsTusA: nepecekaromuecs
IUIOCKOCTH, NIEPECEKAIOITNECS
IpsiMasl U IJI0CKOCTb;
MOJIyIIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAU5SWK

[TonsTus: nepecexarommecs
IIJIOCKOCTH, IepeceKarouecs
npsmMas 1 miIoCKOCTh,
MTOJIYITPOCTPAHCTBO

MHororpaHHUKH, U300pakeHIEe
MIPOCTEUIINX MPOCTPAHCTBEHHBIX

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

https://m.edsoo.ru/AHGUTWH2F
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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

¢buryp, HeCyleCTBYIOIINUX
00BEKTOB

MHororpaHHUKH, H300pakeHIe
MPOCTENIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPHUH U
HEpPBbIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
NIEPBBIE CIIEICTBUS U3 HUX

https://m.edsoo.ru/88UACE52Y

https://m.edsoo.ru/IDKRAG03N

https://m.edsoo.ru/ZIP3R7LQ2

10

11

AKCHOMBI CTEpPEOMETPHH U
NepBbIE CIECTBUS U3 HUX.
CrniocoObl 3a1aHusl IPSIMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHUs NPSAMBIX U
IIJIOCKOCTEMN

N3o0paxeHne cedeHuit
MUpaMUJIbl, KyOa U IPU3MBI,
KOTOPBIE MPOXOJIAT Yepe3 X
pEopa. N3o0pakeHue
MIepeCceUeHMs MOJTyYSHHBIX
mockocreil. PackpammBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMU
[[BETAMHU

N3o0pakeHune ceueHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOPBIE MPOXOIST Yepe3 uX
pEbpa. N3o0pakenue

https://m.edso0.ru/AQXJXEDYR

https://m.edsoo.ru/EVUEQAZ7]

https://m.edsoo.ru/XT1VCSWB2
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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
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MepECeYEHUS OJTYUEHHBIX
IJIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEUEHUIN Pa3HBIMU
OBE€TaMHu

N3o0paxenne cedeHuit
MUPaMUJIbI, KyOa ¥ MPU3MBI,
KOTOPBIE MPOXOJIAT Yepe3 uX
pEdpa. N3o0pakenune
nepeceYeHus MOTyYeHHBIX
mockocreil. PackpammuBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMU
[[BETAMU

N3o0paxeHne cedeHmit
MUPaMUJIbL, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJAT Yepe3 UX
pé6pa. Nzo0paxenue
[IEPECEUCHUS MOTYyYEHHBIX
mockocreil. Packpamuanue
IIOCTPOEHHBIX CEYEHUH Pa3HBIMU
LBETaMU

Mertoa cnesioB AJist TOCTPOSHUS
ceueHu!

Merton cieqoB 11t HOCTPOCHUS
cedyeHuii. CBOMCTBA MepeceyeHu i 1
MPSAMBIX U IJIOCKOCTEMN

Meron cnenoB aiist MOCTPOEHUS
ceueHuil. CBoiicTBa nepecevyeHuit 1
MPSAMBIX U IJIOCKOCTEHN

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

https://m.edsoo.ru/EKWHLAWS84

https://m.edsoo.ru/1JO0ON3100

https://m.edsoo.ru/DDABJTC2N

https://m.eds00.ru/SN3SSUSEQ
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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
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[Toctpoenue ceueHuii B
nupamuse, Kyoe rno TpéM Toukam
Ha péopax. Co3aHre BEBIHOCHBIX
YEepTE)KEH U 3alKCh 1I1aroB
MIOCTPOCHUS

[Toctpoenue ceueHuii B
nupamuje, Kyoe mo TpéM Toukam
Ha péOpax. Co3maHne BEBIHOCHBIX
YepTeKel 1 3aluch I1aroB
MMOCTPOCHHUS

[TocTtpoenue ceueHuii B
nupaMue, Kyoe o TpéM Toukam
Ha péOpax. Co3maHne BEBIHOCHBIX
YEpTEKEN U 3aIUCh 11aroB
MOCTPOCHHS

[Toctpoenune ceueHui B
nupaMuje, Kyoe mo TpéM Toukam
Ha péopax. Co3nanue BEIHOCHBIX
YEPTEKEN U 3aIUCh 1IaroB
MIOCTPOCHHUS

IToBTOpEHME IIIAHUMETPUU:
Teopema 0 IpoNOpPLIUOHATBHBIX
otpeskax. [logobue
TPEYrOJIbHUKOB

[ToBTOpEHNE MIAHUMETPUU:
Teopema Menenas. Pacuersl B
CCUCHUAX HAa BBIHOCHBIX
yepTexax. Mctopus pa3putus
IIAaHUMETPHUU U CTCPCOMETPUUN

https://m.edsoo.ru/HFW6370DR

https://m.edsoo.ru/L62FFLCBW

https://m.edsoo0.ru/JIAQINZCX

https://m.edsoo.ru/XJEZAR5TO

https://m.edsoo.ru/L3FYZLILR

https://m.edsoo.ru/TP9F3DVV1
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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
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KoHnTtponbHas pabota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3anmuoe pacnonoxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpemuBaromecs npsiMble.
[Ipu3Haky CKpemKBaIOIIUXCS
npsmMbix. [lapamiensHbie npsiMbie
B IIPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOU
NapajuleIbHOM TaHHOU IIPSIMOi,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAILECH Ha
JTAHHOW MpsAMoil. Jlemma o
NIEPECEYECHUH NTapaJlJIeIIbHBIX
MPSAMBIX IIJIOCKOCTBIO

[TapanienbHOCTb TPEX NPSMBbIX.
Teopema o0 TpE€X mapaIeaIbHBIX
npsMeIx. Teopema o
CKPEILMBAIOIIUXCSI TPSMBIX

[TapannensHOE MPOSKTHPOBAHHE.
OcHOBHbIE CBOICTBA
MapajuIeILHOTO MPOCKTHPOBAHMUS.
N3o0pakenue pa3Hbix Guryp B
napasuieIbHON MTPOCKIIMHU

IlenTpanbHas npoekuus. Yroic
COHAITPaBJIICHHBIMH CTOPOHAMHU.
VYron Mexay npsMbIMU

https://m.edsoo.ru/EBLEQ9SZ1

https://m.edso0.ru/TYO9QBHKY

https://m.edsoo.ru/CYUQMU9K9

https://m.edsoo.ru/TRPMZB3MZ

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

https://m.edsoo.ru/Z5FPAG6SHI
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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
https://m.edsoo.ru/Z5FPA6SHI
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3amaun Ha JOKA3aTeabCTBO U
UCCJIEJOBAHKE, CBA3AHHBIE C
PacroI0KEHUEM NPSMBIX B
IIPOCTPAHCTBE

[TonsTHS: TapaIeNbHOCTh
IIPSIMOM U TUNIOCKOCTH B
npocrpaHctse. [Ipusnak
[apaJUIEIbHOCTH NPSAMOU U
miockocTH. CBolicTBa
[IapaJUIEIbHOCTH NPSAMOU U
IUIOCKOCTH

I'eomeTpuueckue 3a1aun Ha
BBIYMCIICHUC U JOKa3aTCIbCTBO,
CBSI3aHHBIE C MMAPaAJIICIIbHOCTHIO
MPSAMBIX U TJIOCKOCTEH B
MIPOCTPAHCTBE

[ToctpoeHue ceuenus,
MIPOXOJISIIETO Yepe3 TaHHYIO
MPSIMYIO HA YepTEkKe U
MapajieaIbHOTO IPYTOW MPSIMOI.
Pacuét oTHOIICHMIT

[TapannenbHas mpoeKIus,
MMPUMCHCHUC IJI ITOCTPOCHU A
CeUYCHHI KyOa u
napauienenuneaa. CBoncTaa
napajuiesienune1a u Ipu3Mbl
[TapannenpHbIE MIIOCKOCTH.

[Ipu3Haku napamieIbHOCTH ABYX
IJIOCKOCTEN

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

https://m.edso0.ru/N18CUQ03L

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

https://m.edsoo.ru/1P06R5839

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

https://m.edsoo.ru/QFUJAHV88
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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
https://m.edsoo.ru/QFUJAHV88

35

36

37

38

39

40

41

Teopema o0 mapamiebHOCTH U
€IMHCTBECHHOCTH IIIOCKOCTH,
MIPOXOIAILIEH Yepe3 TOUKY, HE
MPUHAJICKALLYIO TaHHOU
IJIOCKOCTH U CJIEACTBUS U3 HEE

CaoiicTBa napajuiebHbIX
IJIOCKOCTE: O MapajieIbHOCTH
MPSIMBIX [TEPECCUCHUS TIPU
MEepPECeYeHUH ABYX
NapajuIeIbHBIX TIOCKOCTEN
TpeTbeit

CaoiicTBa napauienbHbIX
TUIOCKOCTEH: 00 OTpe3Kax
MapajuieIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEXKITY
MapajyieabHBIMU IIOCKOCTSIMU; O
MEePECEUCHUH TIPSMOM C IBYMSI
napajuieIbHbIMU TIOCKOCTAMHU

[ToBTOpenwue: Teopema [Tudaropa
Ha TIOCKOCTH

IloBTOpEHME: TPUTOHOMETPUS
IIPSAAMOYTOJIBHOTO TPEYTOJIbHUKA

CaoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napauiesienumne1a
Brrurcnenue UTMH OTPE3KOB B

KyOe U MpsIMOYTOJIbHOM
napajiejaenumneae

https://m.edso0.ru/2WG4W4XNO

https://m.eds00.ru/3KIKV3ROG

https://m.eds00.ru/QLA4PYRAT

https://m.edsoo.ru/9VJZIWC6J

https://m.edso0.ru/Z6FNNNT5D

https://m.edsoo.ru/HYNIQ785Q

https://m.edsoo.ru/FZBZVPOEC
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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
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC

42

43

44

[lepneHaUKyISIPHOCTD NPSAMOM U
mockocty. [Ipusnak
NEePHEHANKYISIPHOCTH MPSIMOUN U
IJIOCKOCTH

IlepnieHqUKyYIAPHOCTD NMPSAMOK U
miockocTH. [IpusHak
NEPIEHANKYIISIPHOCTH IIPAMON U
IJIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOASAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
NEPIEHANKYISIPHON K INIOCKOCTH

https://m.edsoo.ru/ISFBHOGG3

https://m.edsoo.ru/K38BG3I1ZH

https://m.edsoo.ru/WF3MTS4E5

45

IInockoctu n
MEPIICHANKYIISPHBIE UM IIPSAMBbIE
B MHOTOI'PaHHUKaX

https://m.edsoo.ru/OKTGKHNSI

46

47

ITimockoct u
MEPIECHIUKYJISIPHBIE UM TIPSIMbIE
B MHOTOTpaHHUKAX

[lepneHuKyISp ¥ HAKIOHHASA.

[TocTpoeHne nepneHuKymnspa u3
TOYKH Ha TIPSIMYIO

https://m.edsoo.ru/S1VOAWIW3

https://m.edso0.ru/KIP9L4ZCX

48

IlepnieHuKyIsp M HAKJIOHHAS.
[TocTpoeHne nepneHuKynspa u3
TOYKH Ha IPSIMYIO

https://m.edsoo.ru/211UD45PR

49

Teopema o Tpéx
NepHeHuKyIsgpax (npsmas u
oOpatHas)

https://m.edsoo.ru/CNE1PAIU5S
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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
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
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53

Teopema o TpEx
MEePIeHIUKYIsIpax (mpsiMast u
oOpatHas)

VYron Mexay CKpelrBaoImUMUCS
MPSIMBIMU

[Touck nmepreHANKYIIPHBIX
MPSIMBIX C TIOMOIIBIO
MEPIEeHIUKYISIPHBIX TUIOCKOCTEH

OpToroHaibHOE NPOEKTUPOBAHUE

https://m.edsoo.ru/IPCG564WN

https://m.edsoo.ru/K4EHQ3E9E

https://m.edsoo.ru/EBYVPSMSI

https://m.edso0.ru/GP0ZX8VHE
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55

56

57

58

59

[TocTpoenue ceuenuii kyoa,
MPU3MBIL, TPABUILHOM MHUPaMUJIbI
C IIOMOIIBIO OPTOrOHAJILHOU
MIPOEKIIUU

[TocTpoenue ceuenuii kyoa,
MPU3MBIL, TPABUILHOM MHUPaMUJIbI
C TIOMOIIIBIO OPTOTOHATBHON
MIPOEKIIUU

CummMeTpusi B TPOCTPAHCTBE
OTHOCHUTEJIBLHO MJIOCKOCTH.
[ImockocTn cuMMeTpHii B
MHOTOTpaHHHKAX

[Tpu3Hak nepreHuKyISIPHOCTH
MPSAMON U TNIOCKOCTH Kak
CJIEJICTBUE CHMMETPUU

IIpaBuiibHBIE MHOTOI'PaHHUKHU.
Pacuér paccTossHMIt OT TOUKH 10
IUIOCKOCTH

HpaBI/IJIbHBIe MHOT'OIrpaHHUKH.

https://m.edsoo.ru/F5ZMOA1AE

https://m.edsoo.ru/T50FUDOQOJ

https://m.edsoo.ru/N77K7ZM8K

https://m.edsoo.ru/L9E703U3V

https://m.edsoo0.ru/Z9E166HHZ

https://m.edso0.ru/TISUOWZTH
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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
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
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61

62

Pacué€t paccTosiHuii OT TOUKHU 10
IUIOCKOCTH

Crioco0bl OIyCTUTh
MEPIEeHIUKYISPbl: CHMMETPHS,
CABHT TOYKH MO MapajiebHOM
MpAMO

CnBur 1o HemapaueabHOU
MPSAMO, U3MEHEHUE PACCTOSTHUI
Kontponbhas padota "B3aumnoe
PaCIoIOKEHUE TPSIMBIX U
MJIOCKOCTEH B MpocTpaHCcTBe"

https://m.edsoo.ru/DHFUCBWO6

https://m.edso0.ru/9OANVFEQE

https://m.edsoo.ru/JW5UZNN8J

63

64

65

66

67

IToBTOpEHME: Yyroy MexIy
IIPSAMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHS B IIPOU3BOIIBHOM
TPEYroJIbHUKE, TEOPEMA
KOCHHYCOB

IToBTOpEHME: Yron MEeXIy
CKPEILMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMCT}’)I/I‘IGCKI/IC MCTOABI
BBITUCIICHUA yIJIa MCIKIY
MIpsAMBbIMHU B MHOI'OTpaHHUKAX

JByrpanusiii yroia. CBOMCTBO
JUHEHHBIX YTTIOB IBYTPAHHOTO
yria

[TepieHANMKYASPHBIE TIJIOCKOCTH.
CaoiicTBa B3aUMHO
MEPIEeHIUKYISIPHBIX TUIOCKOCTEH

https://m.edsoo0.ru/SKORHWDFQ

https://m.edsoo.ru/WBREU9US7

https://m.edsoo.ru/3U40237CK

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

https://m.edsoo.ru/FIHM69NVD
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https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
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69

70

[Tpu3Hak neprneHIuKyISpHOCTH
IJIOCKOCTEM; TEOpEMA O IPSIMOM
MepEeCcCeUeHMs ABYX IIIOCKOCTEN
MEPIEHANKYISIPHBIX TPEThEU
IIOCKOCTH

[IpssmoyronbHbIH
napaenenunes; Kyo;
U3MEPEHMs], CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuienenumena

Teopema o guaroHanu
MPSIMOYTOJIBHOTO
napajuieJienumnesa u cleJcTBre
u3 Hee

https://m.edsoo.ru/FY5TMQ43F

https://m.edso0.ru/K99DBNDAW

https://m.edso0.ru/E3T10ADGI

71

72

73

74

CrepeomeTpuueckue u
NPUKJIA/IHBIE 3a]1a4H, CBA3aHHBIE
CO B3aMMHBIM PaCIIOJIOKCHUCM
MMPAMBIX U IMJIOCKOCTH

[ToBTOpEHUE: CKpEIMBAONIHECS
npsIMbIE, TIApAJIJICITbHBIC
IJIOCKOCTH B CTAaHAAPTHBIX
MHOTOI'paHHHKaX

[Tapa mapanneabHbIX TIOCKOCTEN
Ha CKPELIMBAIOIINXCA MPSAMBIX,
paccTosiHUuE MEXKITY
CKPEUIMBAIOIIUMHUCS PSIMBIMH B
MPOCTHIX CUTYAIUAX

PaccTosiHHE OT TOUKHU 10

https://m.edsoo.ru/4ATBYU36HZ

https://m.edso00.ru/TL947D6WK

https://m.edsoo.ru/YFWZTOQREN

https://m.edsoo.ru/W5GN48EIM
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https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
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83

IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IVIOCKOCTH

Brruncnenue paccTossHUNA MEXKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU C

IIOMOUIBIO NIEPIIEHANKYJIIPHON
IUIOCKOCTH

TpéxrpanHslii yroj, HEpaBeHCTBA

JUTSL TPEXTPaHHBIX YTJIOB.
Teopema [Tudaropa, Teopemsr
KOCHHYCOB ¥ CHHYCOB JIJIs
TpEXTPaHHOTO yTiia

DneMeHThI cheprIecKOM
reOMETPUHU: '€0Ie3UYECKUE
JIMHUU Ha 3emiie

Kontponbnas padota "Y1 u
paccrosiHus"

CucremaTuzanus 3HaHUN
"MHOrorpaHHMK H €ro
AJIEMEHTHI"

[Tupamuna. Buasl nupamu.
IIpaBuibHas nupamuia
IIpusma. [Ipsimast v HaKJIOHHAA
npusmel. [IpaBuiibHas nmpusma
[IpsiMoit napaienenunen,
IIPSAMOYTOJIBHBIN
napajuiesnienunesn, Kyo

Brimykiible MHOTOTPaHHUKH.
Teopema Ditnepa

https://m.edsoo.ru/5W9VI1HMD

https://m.edsoo.ru/SXGHNLQA4J

https://m.edsoo.ru/HMVTV74CP

https://m.edsoo.ru/IRTWZ59YU

https://m.edsoo.ru/VC3UOAK3B

https://m.edsoo.ru/J3R0247EQ

https://m.edsoo.ru/JNDHOOS8EQ

https://m.edso0.ru/L8803LZGS

https://m.edsoo.ru/B4TOMDU1D

27


https://m.edsoo.ru/5W9VI1HMD
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Beimmykiieie MHOTOTpaHHUKH.
Teopema Ditnepa. [IpaBunbHble U

84 1 https://m.eds00.ru/QOMX9GALS
MOJTYTIPABHIIbHBIE
MHOT'OI'paHHUKH
K

85 Kortpozbiias pabora 1 https://m.eds00.ru/3N52B3TEM

MHororpaHHUK"

IT

86 O BEKTOPA Ha IIOCKOCTH 1 https://m.edsoo.ru/LRBSE3B09
U B IPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XL 8

88 Pa3zHoCTh BEKTOPOB 1 https://m.edsoo.ru/5SHBMZ1POH

89 [TpaBuso napanienenumnena 1 https://m.edsoo.ru/XS6AN7LA2

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1 https://m.edsoo.ru/MJUH128LR
Pa3znoxxenue Bekropa 1o 6azucy

91 TPEX BEKTOPOB, HE JIEKAIIUX B 1 https://m.eds00.ru/U760IDCTG
OJTHO# TIOCKOCTH

92 CkansipHO€ IpOU3BEIEHUE 1 https://m.eds00.ru/JZ46VNC71
B c

93 BIIVCIIEHHS yria Meakiy 1 https://m.edsoo.ru/lU5196UQP
BEKTOpaMH B IIPOCTPAHCTBE
I .

94 POCTEHIIIHE sa/atit € 1 https://m.edsoo.ru/FIXV79T8B
BEKTOpaMU
H o

95 POCTETIIIHE Sajati © 1 https://m.eds00.ru/JCWURNGO1
BEKTOpaMH
n .

96 POCTEHIIHE 3afamu © 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMH
n .

97 POCTEHIIHE Safatit € 1 https://m.eds00.ru/P3WBWZZSY
BEKTOpaMU

98 O06001IeHre U cucTeMaTH3aIus 1 https://m.edsoo.ru/ECRMXSNM3
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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

3HaHUHI

O00011IeHIE U CUCTEMATH3ALHS

99 N 1 https://m.edsoo.ru/XXBTFP5WL
3HAHUT
100 HToroBasi KOHTpOJIbHAsA paboTa https://m.edsoo.ru/SFGPDWNKO
101 Hrorosas koHTponbHas paboTa https://m.eds00.ru/X3ZG8A6SO
jop  Ooobimerne i cHeTemaTH3AILS 1 https://m.eds00.ru/931AWXEK1
3HAaHUHT
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KITACC

Kosaun4yecTBo yacoB
Ne Jlara
Tema ypoka Kontpoasnubie IIpakTnueckue
n/n Bcero

JJIeKTpOHHbIE N (poBbHIE

HOBTOpeHI/Ie TCMBI

padoTsbI

padoThI

U3y4eHust

o0pa3oBaTebHbIE PeCypPChI

"KoopaunHartsl BeKTOpa Ha 1 https://m.edsoo.ru/WERSDSI4U
IJIOCKOCTHU U B TPOCTpAHCTBE"

HosTopeitte TeM:r "CKaJ:ﬂpHoe 1 https://m.eds00.ru/M6JO60NJ7
IIPOU3BEJIEHUE BEKTOPOB

[ToBTOpEHUE TEMBI

"BbruncieHue yria Mexy 1 https://m.eds00.ru/55KY41LVG
BEKTOPAaMH B IIpOCTpaHcTBE"

[ToBTOpenue temsl "YpaBHeHUE

MPsIMOM, IPOXOJIAILEH Yepe3 ABe 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"

YpaBHEHUE IOCKOCTH,

HOPMaJlb, YPaBHEHUE IUIOCKOCTU 1 https://m.edso0.ru/VYIHSTERW
B OTpe3Kax

YpaBHEHHE IIOCKOCTH,

HOpMaJlb, YPaBHEHUE IIJIOCKOCTH 1 https://m.eds00.ru/541910WGX

B OTpe3Kax

BekropHoe npousBeaeHue 1 https://m.eds00.ru/NTYOG2APM
Jlunciliible HCPABCHCTE, 1 https://m.eds00.ru/54EQ7JQBE
JMHEWHOE MPOrpaMMHUPOBAaHUE

JluHeiiibIe HepaBeHCTEa, 1 https://m.edsoo.ru/VPKWBB4AA

JIMHEWHOE MpOorpaMMHUpPOBAHUE
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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
https://m.edsoo.ru/VPKWBB4AA

10

11

12

13

AHaINTHYECKUE METO/IbI
pacyéra yria MeX1y IpsIMbIMU B
MHOTOTpaHHUKAX

AHaJINTHYECKUE METOIbI
pacuéra yriia Mexny
IUIOCKOCTSIMU B
MHOTOI'paHHHKaX

®dopmyna pacCTOSHUS OT TOUKH
JI0 IJIOCKOCTH B KOOpAMHATAX
Haxoxnenue paccTosiHui OT
TOYKH JIO TIFIOCKOCTH B Ky0Oe

https://m.edsoo.ru/KHJ20M3PV

https://m.edsoo.ru/DDXUUAIAS

https://m.edsoo0.ru/SG451UUG1

https://m.edsoo0.ru/8V2N4X1L3

14

15

16

17

Haxoxnenue paccTosiHui OT
TOYKH J0 IJIOCKOCTH B
MPaBUJIBHOM IUPaMUJIE

KontponsHas pabora
"AHanuTuyeckas reomeTpus’”
CeueHust MHOTOIPaHHUKOB:
CTaHJIapTHbIE MHOTOTPAHHUKH
CeueHnst MHOTOIPaHHUKOB:
METO/] CJIEJIOB

https://m.edsoo.ru/UZ15UU37F

https://m.edso0.ru/8SNGI1GHFM

https://m.edso00.ru/219603NHQ

https://m.edso00.ru/52XG02J5B

18

19

20

CedeHuss MHOTOIPAHHUKOB:
CTaHJIapTHBIE IIIOCKOCTH,
IEepECEUCHUS MIPSAMBIX U
TIOCKOCTEH

HapaJ'IJIeJ'H:HBIe pAMbIC U
IIOCKOCTH: IIapaJlJICIIbHBIC
CCUCHUA

[TapannenbHbIe IPSIMbIC U

https://m.edsoo.ru/CUP7TCPXQ

https://m.edsoo.ru/MM69MKRDP

https://m.edso0.ru/O71ROIJFI
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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
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI

21

22

23

24

25

26

27

IIJIOCKOCTH: pacqéT OTHOIIICHUH

[TapamenbHbIE TPSIMBIE U
IUIOCKOCTH: YIJIbI MEXKIY
CKPELIMBAIOIUMHUCS MPSIMBIMU

[IepnieHnuKynsIpHBIE NPSAMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE ITapPbI
MEPIEHAUKYISIPHBIX TUIOCKOCTEN
U IPSAMBIX, CHMMETPUU
MHOTI'OTPaHHUKOB

[lepneniuKynsIpHBIE IPSIMBIE U
IJIOCKOCTH: TEOpPEMa O TPeX
NEPIIECHIUKYIIApax
[lepnieniuKynsIpHBIE IPSIMBIE U
IUIOCKOCTH: BBIYMCIICHUS JAJIUH B
MHOTOTpaHHHUKaX

[ToBTOpeHue: miomaIu
MHOTOYTOJILHUKOB, (DOPMYJIBI
JUTSL TITOMIA/ICH, COOOpaXKEHHUS
moao0ust

[ToBTOpEHME: TUTOIITAAN
MHOTOYTOJTILHUKOB, ()OPMYIIBI
JUTS TUTOIIA/ICH, COOOpaKeHUs
noxoous

[ToBTOpEHME: TUTOITAAN
MHOTOYTOJIbHUKOB, (DOPMYJIIBI
JUTSL TIJIOIIA/ICH, COOOpaXKeHMs
nogoous

https://m.edsoo.ru/26EPTM74A

https://m.edsoo.ru/YQUVT6EVZX

https://m.edsoo.ru/HQIN20ZJP

https://m.edso0.ru/OWFAQ1A9J

https://m.edso0.ru/FDRZ0O9G4X

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

https://m.edsoo.ru/HWHVENLOO

28

ITnomanu ceuennii

https://m.edsoo.ru/X2HRM9HD4
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https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4

29

30

31

32

33

34

MHOTOTPAaHHHKOB: TIOIA !
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHHsI TOA00HS

IInomanu ceueHnii
MHOTOTPAaHHHUKOB: TLIOIIAN
MOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHHsI MOA00HS

KontponbHas padota
"IToBTOpEHNE: MHOTOI'PaHHUKH,
CEUYEHHUS] MHOTOTPAHHUKOB"

O01éM Tena. O0bLeEM
PSIMOYTOJIBHOTO
napajuiesienumne/ia

3anaum 00 ynBoeHHH Ky0a, o
KBaJpaType Kyda; 0 TPUCEKITUN
yria

CrepeomeTrpuyeckue 3a1au,
CBsI3aHHBIE C 00BEMOM
MPSMOYTOIBHOTO
napaienenunena

HpI/IKJ'IaIlHBIe 3aJa4u, CBA3aHHBIC

C BBIYMCIIEHUEM 00BEMaA
IIPSIMOYTOJIBHOTO
napajuieJIenunena

https://m.edsoo.ru/8H4ELY9N6

https://m.edsoo.ru/SSUW1IWWV1

https://m.edsoo.ru/6UXGO0RC9

https://m.edsoo.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6H6TQS

https://m.eds00.ru/OSHTIOT1G

35

36

O0BEM TIPSIMOM TPU3MBI
CrepeomeTpHuuecKkue 3a1aqu,
CBSI3aHHBIE C BBIYMCIECHUEM
00BEMOB MPSMOK TTPU3MBI

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

https://m.edsoo.ru/1D8HV54A9
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https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
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

37

38

39

40

41

42

43

44

45

46

[MpuknanHeie 3a/1a9H, CBSI3aHHbIC
¢ 00bEMOM TPSMOI TTPU3MBI

Boruncnenue 00bEMOB Te ©
TIOMOIIBIO OMTPENEITEHHOTO
uHTerpana. O0bEM HaKJIOHHON
IPU3MBI

Breruucinenne 00bEMOB TeI ©
TIOMOIIBIO OMIPEECTEHHOTO
unTerpana. O6bEM NupaMu/Ibl

dopmyna 00bEMa MUPaMHIBL.
OTHouIeHHEe 00HEMOB TUPAMUL C
00ImuM yriiom

dopmyna 00bEMa MUPaMHIBL.
OTtHO1IeHNEe 00BFEMOB MTUPAMUJL C
00IIuM yriiom
CrepeomeTrpuueckue 3a1a4u,
CBsi3aHHBIE C 00BEMAMU
HAKJIOHHOU NPU3MBI
CrepeomeTpuuecKue 3a1aqu,
CBsI3aHHBIE C 00BbEMaMU
MUPaMUIbI

[Ipukiiagueie 3aga4m 10 TeEMe
"O0BEMBI TEN", CBI3aHHEIE C
00BEMOM HAKIIOHHOM MPU3MBI

[Ipukiiaguele 3aga4m 110 TEME
"OO0BEMBI TEN", CBSI3aHHBIE C
00BEMOM MTUPAMUIBI

[Mpumenenne 0ObEMOB.

https://m.edsoo.ru/QI'YC4F8IU

https://m.edsoo.ru/ON585060H

https://m.edsoo.ru/2CJLCMK8N

https://m.edsoo.ru/AL3PODC9E

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

https://m.edsoo.ru/7TR8RHWOQO7

https://m.eds00.ru/SF480DTS6

https://m.edso00.ru/9SF60YYVX

https://m.edsoo.ru/Z4MZ27RMY

https://m.edso00.ru/I39CXO3CP
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https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
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

47

48

Brrancienue PacCTOAHUA 1O
IIJIOCKOCTH

Kontponbnas padota "O0nEM
MHOTOrpaHHuKa"
Hunuaapuyeckas HOBEPXHOCT,

o0pa3yroIine UIHHIPHIECKON
IIOBEPXHOCTH

https://m.edsoo.ru/XNWZSSJ7P

https://m.edsoo.ru/7DHKEHEG6

49

Hunuuap. [psmoit kpyrosou
uunusap. [nomans
MIOBEPXHOCTH LIUIIMHIPA

https://m.edsoo.ru/MAVW4KY55

50

51

52

53

54

Konnveckasi moBepxXHOCTb,
o0Opa3yronire KOHUIeCKOH
nosepxHocTu. Konyc

CedeHue KOHyca MIOCKOCTBIO,
napajuieIbHOM MIIOCKOCTH
OCHOBaHUs

VY ceu€HHBI KOHYC.

N3o0pakeHne KOHYyCOB U
YCEUYEHHBIX KOHYCOB

[Tnomans 60KOBOH MOBEPXHOCTH

1 ITOJIHOM ITOBEPXHOCTH KOHYyCa

[Tmomranb 60KOBOI MOBEPXHOCTH

M TIOJIHOM IOBCPXHOCTU KOHYCa

https://m.edsoo.ru/PVRE7THQ6Y

https://m.edsoo.ru/EOVSHALSL

https://m.edso0.ru/QVKWVDCTE

https://m.edsoo.ru/AWKB9E4ANE

https://m.edsoo.ru/9NFAUE3KJ

55

56

CrepeoMeTpuyeckre 3aJauu Ha
JI0Ka3aTeJIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CeUeHUHN
UWINH]IPA, KOHYCa

CrepeoMeTprUYEeCKHE 3a/1a4i HA

https://m.edsoo.ru/QZVH5EXL9

https://m.edsoo.ru/AKF6PW62W
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https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
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

57

58

JI0Ka3aTeJIbCTBO U BHIYUCIICHHUE,
IMOCTPOEHUEM CEYEHUN
LWIAHPA, KOHYyCa

[IpuknagHeie 3a1a4u, CBSI3aHHBIE
C LUMJIMHIPOM

HpI/IK.HaI[HBIe 3ada4u, CBA3aHHBIC
¢ WINHAPOM

https://m.edso00.ru/3429ZLHT5

https://m.edsoo.ru/ZY6ENPVKD

59

60

61

62

63

Cdepa u map

[Tepeceuenue cdeps! u mapa c
miockocThro. Kacanue mapa u
cdepsl IIOCKOCThI0. Bua u
n300paxeHue mapa
[epeceuenue cheps! u mapa ¢
miockocThlo. Kacanue mapa u
cdepsl TIIOCKOCThI0. By u
n300pakeHue mapa
VYpasuenue chepsl. [Lnomans
cthepsl 1 e€ yacteit

Cummerpus chepsl 1 mapa

https://m.edsoo.ru/W1TVKAJOR

https://m.edsoo.ru/JFBNB5ZS0

https://m.edsoo.ru/M6WK9K950

https://m.edsoo.ru/U8G24B0O8H

https://m.eds00.ru/6E6GX0YJS

64

65

CrepeoMeTpHUEeCKHE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO chepoli U mapom,
MOCTPOCHUEM UX CCUCHHI
TIOCKOCTBIO

CrepeomeTpHuuecKkue 3aJauu Ha
JI0Ka3aTeJIbCTBO U BHIYUCIICHHUE,
CBsI3aHHBIE cO cepoi U mapom,
MTOCTPOCHUEM HUX CEUYCHHI

https://m.edsoo.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T
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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
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66

IIIIOCKOCTBIO

[IpuxnagHelie 3a1a4n, CBI3aHHBIE
co cepoii u mapom

https://m.edsoo.ru/XW5LI17A9]

67

[ToBTOpEHME: OKPYHKHOCTH HA
IINIOCKOCTH, BBIYUCIICHUSA B
OKPY>KHOCTH, CTaH/JapTHBIE
nogoous

https://m.edsoo.ru/EJ20DAVE]

68

Paznmuunnie KOM6I/IH3.I_[I/II/I TCJI
Bpal€H1g U MHOI'OIrpaHHUKOB

https://m.edso0.ru/LE7933LXX

69

70

3agaun 1o TeMe "Tena u
MMOBEPXHOCTH BpaiieHus"

3agaun 1o TeMe "Tena u
MIOBEPXHOCTHU BpaleHus"

https://m.edsoo.ru/PHHLCG54E

https://m.edsoo.ru/22WPBLTP9

71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpaleHus"

https://m.edso0.ru/33W222M63

72

73

74

75

76

O6bem mumHapa. Teopema 06
00BEME MPSMOTO HJIMHIPA

Brruncnenue o0EMOB Te €
TIOMOIIBIO OIIPEAEITIEHHOTO
unTerpana. O0pEM KoHyca

[Tnomanu 60xK0BOI ¥ MOTHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTpuueckue 3aaauu,
CBsA3aHHBIC C BBIYUCIICHUEM
00BEMOB IMIIMHPA, KOHYCA
[IpuknaaHbIe 337291 TIO TEME

"OOBEMBI U ILIOMIAAN
noBepxHocren ten"

https://m.edsoo.ru/1ZN2S6ZMO

https://m.edso0.ru/ACTOMFMVE

https://m.edsoo.ru/ZYTK7P8B1

https://m.edsoo.ru/709VJYPSC

https://m.edsoo.ru/QXEA9GPVB
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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
https://m.edsoo.ru/QXEA9GPVB

77

78

79

80

81

82

O0BEM mapa 1 mapoBoro
cekropa. Teopema 06 06BEME
mapa. [Tnomans chepsr.
CrepeomeTpuueckue 3aj1auu,
CBSI3aHHBIC C BBIYMCIICHUEM
00BEMOB 11apa, IIaPOBOTO
CerMEHTa M IMapOBOT'0 CEKTOPA

[Ipukiiagueie 3aga4m 10 TeEMe
"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM I11apa U IJIOIMIABIO
cheprl. COOTHOIICHUS MEXKTY
IIOMIAIMHU TTIOBEPXHOCTEH 1
00BEMaMU ITOTOOHBIX TENT

[TonoOHbIe TENa B MPOCTPAHCTBE.
N3menenne o6béma npu
nono6un. CtepeoMeTpruecKue
3a/1a4yu, CBSI3aHHbBIE C
BBIUHCIICHHEM 00BEMOB TEN U
IJIOIIA/Ie OBEPXHOCTEH

KonTponbnas padota "[1nomanu
IIOBEPXHOCTH U 00BEMBI
Kpyribix Tena"

JIBM>KeHUs MpOCTPaHCTBA.
Orobpaxenus. JIBuxeHus u
paBeHcTBO (puryp. OOume
CBOMCTBA IBW)KCHUMN

Bunnl nBmkennii:

napaJieabHbIN EPEHOC,
OCHTpaJIbHAsA CUMMCTpPHA,

https://m.edsoo.ru/VV6ONBVZX

https://m.edsoo.ru/EZH9GRUEJ

https://m.edsoo.ru/H24188MKQ

https://m.edso0.ru/73UODGNYR

https://m.edsoo.ru/RXJ4YW6ENA

https://m.edso0.ru/ZSUA77NTX
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https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX

83

84

3epKajbHasi CHMMETpHS,
IIOBOPOT BOKPYT NPSIMOU
[TpeobpazoBanus moxoowus.
[Ipsimast u chepa Ditnepa
I'eomerpuueckue 3agaun Ha
MIPUMEHEHHUE JBUKEHUS

https://m.edsoo.ru/A1PU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

85

86

87

88

Kontponbnas padota "BekTopsl
B IIpocTpaHcTBe”

O6o6matomee moBTopenwue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
crucTeMaTu3alus 3HaHU:
"ITapanmienpHOCTb MPSMBIX U
MJI0CKOCTEH B mpocTpaHcTse"

Ob6o06maromiee nosropenue 11
HOHATHH U METOJIOB Kypca
reomerpun 10—-11 xnaccos,
CUCTEMaTU3aLMs 3HAHUMN:
"BekTopsl B IpocTpaHcTBE"

O6o6matomee moBTopenwue 11
TIOHSTHI U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
CHCTeMaTH3allus 3HAHMI:
"BexTopsl B mpocTpaHcTBe"

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

https://m.edsoo.ru/IHVB2NZH9

https://m.edsoo.ru/AQEFPERJO

https://m.edso0.ru/3SNIJOLNG63

89

O6o6matomee moBropenue 11
MOHITHI U METOJIOB Kypca
reometpun 10—11 kiaccos,
CUCTEMAaTH3aINsI 3HAHUH:

https://m.edso0.ru/B85S7VDTC
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https://m.edsoo.ru/A1PU2WOAX
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90

91

"OO6beM MHOTOTpaHHHUKA"

O6o6matomee moBTopenwue 11
MOHATUN U METOJOB Kypca
reomerpuu 10-11 kimaccos,
CUCTEeMAaTH3alMsI 3HAHHIA:
"OO6BbeM MHOTOTpaHHHUKA"

O6o06matromiee nopropenue 11
MOHSTUH U METOJIOB Kypca
reometpun 10—11 kimaccos,
CUCTEeMAaTH3alMsI 3HAHUIA:
"Ilnomany moBEpXHOCTU U
00BEMBI KPYyTJIBIX Ten"

https://m.edsoo.ru/AJX4CDP5I

https://m.edsoo.ru/H2ZABPRXO

92

93
94

95

96

O6o06matomee moBropenwue 11
MOHATUN U METOOB Kypca
reometpuu 10—11 kinaccos,
CHCTEeMAaTH3allHs 3HAHMIA:
"Ilnomany moBEpXHOCTU U
00BEMBI KpyTJIbIX TEN"

Hrorosas koHTpobHas paboTa
HroroBas KoHTpOIbHAs paboTa

[ToBTOpeHnue, 06001IeHNE 1
cUCTeMaTH3aIMs 3HAHUH
Hctopus pa3zsutus

CTCPCOMCTPHUHU KaK HAYKHU U eé
POJIb B pa3BUTHU COBPEMEHHBIX

HHXXCHCPHBIX U KOMIIBIOTCPHBIX

TEXHOJIOTUN

https://m.edso0.ru/JG1DJ50NK

https://m.edsoo.ru/GXZMP89GD

https://m.edso0.ru/3JI74MY6M

https://m.edsoo.ru/U126CB4XL

https://m.edsoo.ru/I[ESALO6B5

97

Ucropus pa3Butus

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

98

99

CTEPEOMETPUHU KaK HAYKHU U €€
pOJb B Pa3BUTHH COBPEMEHHBIX
VHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEPEOMETPUHU KaK HAYKHU U €€
POJIb B Pa3BUTUU COBPEMEHHBIX
VHKCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT UM

Hctopus pazButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJb B Pa3BUTHH COBPEMEHHBIX
VHKCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.eds00.ru/41X3XKQOG

https://m.edsoo.ru/4APGHOJY AH

100

101

102

Hcropus passurtus
CTEPEOMETPUU KAK HAYKHU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

Hcropus pa3sutus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUH COBPEMEHHBIX
HWHKCHCPHBIX 1 KOMIILIOTCPHBIX
TEXHOJIOTUN

Hcropus pa3sutus
CTEPEOMETPUU KAK HAYKU U €€
pOJIb B pa3BUTHUN COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/GEJCO734F

https://m.edsoo.ru/RK4XSFWNR

https://m.eds00.ru/X89TQ8776
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KIIACC
Kopn .
IIpoBepsiemble NMpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
MPOBEPSIEMOT0 .
00pa3oBaTe/IbHON NMPOrPaMMBbI CpeIHero 001ero odopa3oBanusi
pe3yJabrara
7 I'eomertpus
7.1 OmnepupoBath MOHATUSIMH: TOYKA, MPSMasi, INIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH M CIICJCTBUS W3 HUX TPU PEIICHUN
' reOMETPUYECKHX 337139
73 OnepupoBarh TMOHATHSAMHU: IMAPAJUICTBHOCTh W NEPIEHAUKYISIPHOCTD
' OPSIMBIX U IIOCKOCTEH
74 KnaccudumupoBarh B3aUMHOE PACIHOJIOXKEHHE MPSIMBIX M TUIOCKOCTECH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYIPAaHHBIA YTOJI, TPAaHU JBYIPAHHOTO YTJIA,
7.5 pebpo ABYrpaHHOTO yria, JUHEWHBIH yroJ JBYTPAHHOTO yTJia, TpajaycHas
Mepa IBYTPaHHOTO yTria
76 OnepupoBaTh MOHITUSIMHU: MHOTOIPAHHHMK, BBINYKIBIA W HEBBITYKJIbIH
' MHOTOTPaHHHK, 3JICMEHTBI MHOTOT'PaHHUKA, IPABHIILHBI MHOTOTPaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHUABI MHOTOIPAaHHHUKOB (TIHpamMuua, MpU3Ma,
' IPSIMOYTOJIBHBIN TTapajiesIeuIe, Kyo)
KnmaccupumupoBate  MHOTOIpaHHUKH,  BBIOMpas  OCHOBAaHWS  JUIA
7.8 KJIaCCHU(PUKAIUU (BBITYKJIbIC W HEBBIMYKIIBIC MHOTOIPAHHUKH, ITPABUIbHBIC
MHOTOTPaHHHKH, IPSIMBIC U HAKIIOHHBIC MTPU3MBI, ITapaJlIeIICITUTIC IbI)
7.9 OmnepupoBath MOHATUAME: CEKYIasi TNIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB
210 OOBSCHATH MPUHIUIBI TOCTPOCHHSI CEUEHUH MHOTOTPAaHHUKOB, UCTIOIB3Ys
' METO/I CJIEOB
CTpouTh CeYCHHS] MHOTOTPAHHHKOB METOJOM  CJICJIOB, BBITIOJNHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKHU W3 PUCYHKOB IMPOCTBHIX OOBEMHBIX (GUTYP:
BHJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKIEHUE TC€OMETPHUECKUX BEJIMYMH IO OOpasiam
WIM aJTOPUTMaM, TPUMEHS W3BECTHBIC AHATUTHUYCCKHE METONbI TIpU
7.12 pEelICHNH  CTaHJAPTHBIX MaTeMaTHYeCKHX 3a7ad Ha  BBIYHCIICHHE
pacCTOSIHUH MEXIy IBYMs TOYKaMH, OT TOYKH O TPSMOW, OT TOUYKHIO
TUTOCKOCTH, MEX/Ty CKPEIUBAIOIIIUMUCS MPSMBIMU
Pematp 3amaun Ha HAXOXKIEHUE TE€OMETPHUYECKUX BEJIMYMH IO OOpasiam
713 WIM alTOPUTMaM, TPUMCHSIS W3BECTHBIC AHATUTHYECKHE METOIBI TIpU

peUICHUU CTaHJAPTHBIX MAaTeMaTHYECKUX 3a4a4 Ha BBIYMCIICHHE YIJIOB
MEXKIy CKPEIIMBAIOIUMHUCA NPSAMBIMH, MEXIY NPSIMOA M IUIOCKOCTHIO,
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MEXy TJIOCKOCTSMH, ABYTPAaHHBIX yTJIOB

Brruucnsate 00BEMBI B TJI0MIAIH TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,

7.14 nUpaMu/ia) ¢ TMpUMEHEHHEM (OpPMYJ, BBIYUCIATH COOTHOIICHUS MEXIY
IJIOUIAIIMU MTOBEPXHOCTEN, 00bEMaMU MOJO0OHBIX MHOTOIPAHHUKOB
215 OnepupoBaTh MNOHATUSMU: CHUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb U
' TUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPHI
W3Bnekatrb, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(OpPMALHIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPEeACTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensaTs reomerpuueckue (QakThl ISl PEUICHHUS] CTEPEOMETPHUUYECKHX
7.17 3a/a4, MPENOoNaraloliuX HECKOJbKO IIaroB pEIIeHUs, €CIU YCIOBUS
MIpUMEHEeHUS 33J1aHbl B SBHOH (popme
718 [IpuMeHATH mpocCTEMIIME IPOrPpaMMHBIE CPEIACTBA M DJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKUX 3a]au
219 [IpuBOoguTE mpHMEpPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOLE H
' YKU3HU, pacllO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTHh MONMy4YeHHbIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH peajbHbIC
CUTYallMu U NPUMEHATh U3YyUYEHHbIE TIOHATUS B IPOLECCE ITOUCKA PELICHUS
MaTeMaTHYeCKu C(OPMYIMPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh PealbHbIe
7.20 CUTyallul Ha S3bIKE T€OMETPUH, MCCIEN0BAaTh IIOCTPOEHHBIE MOJAEIU C
HCIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN U TEopeM, ammapaTa aareOpsl,
pemate  MpakTUYECKHME  3a7aud,  CBA3aHHbBIE C  HAXOXJACHHUEM
FeOMETPUUECKUX BEIMYUH
11 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpPeIHEro o01ero 0opa3oBaHus
pe3yJibTaTa
6 I'eomerpust
OmnepupoBaTh MOHATHAMU: IMIUHIpHUYECKas MOBEPXHOCTh, 0Opa3yrole
6.1 IWINHAPUYECKON TIOBEPXHOCTH, IWIMHAP, KOHUYECKass IOBEPXHOCTH,
o0pasyromye KOHUYeCKO! IOBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTb
6.2 PacnioznaBath Tena BpameHus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CLIOCOOBI TTOTYYSHHS TEJT BPALICHHUS
6.4 KrnaccudunupoBaTs B3aUMHOE paciofioskeHue cepbl U MIOCKOCTH
OnepupoBaTh NOHATUSAMU: IAPOBON CETMEHT, OCHOBaHHE CErMEHTA, BbICOTA
6.5 CErMEeHTa, IIApOBOH CIIOM, OCHOBAaHUE IIApOBOIO CJIOS, BHICOTA LIAPOBOTO
CJIOS1, IIAPOBOI CEKTOP
6.6 Boeruncnsate 00BEMBI M IUIOHMIAAM  TIOBEPXHOCTEH Ten  BpaIICHUs,

TEOMETPUUYECKHX TEJ C MPUMEHEHUEM (POpMYIT
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6.7

6.8

6.9

OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHHWK, BIHMCAHHBIA B cdepy u
OMMHMCAaHHBIA OKOJIO cdepbl, cepa, BNUCAHHAS B MHOTOTPAHHUK WIH TEJO
BpaIICHUS

BBIYHCIATE COOTHOMICHUS MKy IUIOMIAISIMHU MIOBEPXHOCTEH B 00bEMaMu
ITOJIOOHBIX TEll

N3o0pakaTh u3yyaemble (GUIypbl OT PYKH M C NPUMEHEHHUEM IPOCTBIX
YEPTEKHBIX HTHCTPYMEHTOB

6.10

BbInonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU N3 PUCYHKOB IIPOCTBIX
00BbEMHBIX (UTyp: BHI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUYEHHUS TeIl
BpaIlCHUS

6.11

W3Bnekatb, uWHTEpHpeTHpOBaTH M MpeoOpa3oBbIBaTh HH(OpPMALHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUUYECKUX (QUrypax, MpPeJACTaBICHHYIO Ha
yepTexxax U pUCyHKax

6.12

6.13

[IpumensaTs reomerpuueckue (QakThl Ui PELICHUS CTEPEOMETPUUYECKHUX
3a/a4, NPENOoNaraloliuX HECKOJbKO IIaroB pEIIeHUs, €CIU YCIOBHUS
NPUMEHEHUs 3aJ]aHbl B ABHOU opMme

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOJ'IHHTL ﬂeﬁCTBHH CJIIOKCHUA BeKTOpOB, BBIYHUTAHUA BCKTOpOB nu
YMHOXXEHHUSI BEKTOpa HAa 4YHCJIO, OOBSACHATh, KAKUMH CBOWCTBAMH OHHU
00amaT

6.15

HpI/IMeHﬂTL IIpaBUJIO IapaJUICIICIIUIICAA IIPU CII0KCHUN BEKTOPOB

6.16

OnepupoBaTb NOHATUAMM: JAEKApTOBbI KOOPAMHATHI B IIPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, Yol
MEXKIy BEKTOPAMH, CKaJSIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPbI

6.17

Haxomuts cyMMy BEKTOPOB M IIPOU3BEACHHME BEKTOpPA HAa YHUCIO, YIoJl
MEXIY BEKTOPAaMHM, CKaJSIPHOE IIPOU3BEICHHUE, PACKIAABIBATH BEKTOP IO
JByM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

6.19

6.20

6.21

6.22

6.23

3aI[aBaTB IJIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOPpAUHAT

Pematp mpocreiiiye reoMeTpuueckrue 3aqadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOa

Pemarn 3aJadyud Ha J0Kas3aTCJIbCTBO MAaTEMATHYCCKUX OTHOIIICHUH U
HaXOXIACHUC TCOMECTPUUYCCKUX BCIWYUH I10 06pa3uaM WX aJropuTMam,
IIpUMCEHAA HU3BECTHBIC METOABI npu pPEIICHUN CTaHAApPTHBIX
MaTeMaTUYCCKUX 3aJda4

[IpuMeHATH HpOCTEMIIME IPOrPpaMMHBIE CpPENCTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a]1a4
IIpuBoanTe NpUMEPHl MaTEMaTHUYECKHUX 3aKOHOMEPHOCTEM B NPUPOAE U
JKU3HU, PaCIIO3HABaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATh MOTy4YEHHBIE 3HAHWS HA MPAKTHKE: aHAIM3UPOBATH pealbHbIC
CUTyalluu U NPUMEHATh U3YUYCHHbIE TIOHATUS B IPOLECCE MTOMCKA PELICHMUS
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MaTeMaTH4ecKu chopMyITUPOBAHHON MPOOIEMBI, MOJECIUPOBATh pealbHbIE
CUTyallUM Ha S3bIKE T'€OMETPHUH, HCCIIEIOBATh IMOCTPOCHHBIE MOJEIU C
WCIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN U TEOpeM, ammapaTa anreOpsl,
pemiaTth  MpPaKTHYECKUE  3aJauyd,  CBA3AHHBIE C  HaXOXKJACHHEM
T€OMETPUUYECKHUX BEITUINH
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HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

7.1

IIpoBepsieMblii 3JIeMEHT CO/Iep:KaAHUsI

I'eomerpus

OcHOBHBIE TOHATHS cTepeoMeTpur. Toduka, mpsMas, IUIOCKOCTh, IPOCTPAHCTBO.
[ToHsATHE 00 AKCHOMATUYECKOM IIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CIJICZICTBUS M3 HUX

7.2

7.3

7.4

B3auMHoe pacrnonoxeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOINEcs, apaiesibHbIe
U CKpCIIMBAKOIIHUECA MPAMBIC. HapaJIJICJH)HOCTL IIpAMBIX H IVIOCKOCTEN B
IIPOCTPAHCTBE: MapajulelbHble MpsIMbIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX
NPSAMBIX, NAPAUIENBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIpPaBICHHBIMU
CTOPOHAMH, Yrojl MEXIYy NpsMBIMH B IpocTpaHcTBe. IlapainenbHOCTh IUIOCKOCTEH:
napajiesibHble IUIOCKOCTH, CBOMCTBAa HapajieNbHbIX Iiockoctei. Ilpocreiime
MPOCTPAaHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenune],
IIOCTPOEHUE CEUYECHUI

[lepneHIUKYNIAPHOCTh MNPSAMOM M IJIOCKOCTH: INEPIEHAUKYJSApPHBIE NpSIMbIE B
IIPOCTPAHCTBE, MPSIMBbIE NapaJlIeIbHbIE U NEPIECHAUKYISAPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYJIIPHOCTH MPSMON U IIJIOCKOCTH, T€OpeMa O MPSIMOW MEepIEHANKYIIAPHON
IJIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: YIOJ MEXKAY IPSAMOU U IUIOCKOCTBIO, IBYIPAHHBIN
YIOJ1, JUHEHHBIN yrojl IBYIpaHHOro yria. [leprneHauKymnsap u HaKkJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE OT MPSIMOM JI0 MJIOCKOCTH, MPOEKIUs (PUTYPHI HA
IJIOCKOCTh. [lepreHIMKyYIApHOCTh INIOCKOCTEN: MPHU3HAK MEPIEHIUKYISPHOCTH IBYX
mrockocteil. Teopema o TpEX meprneHIuKyIsIpax

IloHsAiTME MHOIOrpaHHHMKA, OCHOBHBIE DJJIEMEHTbl MHOIOIPDAHHMKA, BBIIYKIIBIE W
HEBBIIIYKJIBIE MHOTOIPDAaHHHMKH, pa3BEpTKa MHOrorpaHHuka. Ilpusma: nN-yrosbHas
npu3Ma, TpaHU M OCHOBAaHHUS NPU3MBI, MpsiMas U HAKJIOHHAas INpU3Mbl, OOKOBas u
IIOJIHAsI TOBEPXHOCTH NpU3MBl. [lapamienenunen, npsAMOyroJabHbIN MTapajuieIenuIe] 1
ero csoucrtBa. Ilupamupa: N-yrosnbHas nupamuja, TPpaHW U OCHOBAaHUE IHMPAMUIBL,
OoKkOBasi M TOJHAs MOBEPXHOCTh NMHMPaMMJIbl, MPABWIbHAS M yCEUEHHas NHpaMHJA.
OneMeHTbl TNpu3Mbl M nUpaMuibl. lIpaBUibHBIE MHOTOTpaHHMKHU: IIOHSTHE
[IPaBUJILHOTO MHOIOIPDAHHMKA, IIpaBUiIbHAs IIpU3Ma M IpaBWIbHAs IUPAMUIA,
NpaBUJIbHAS TPEYTOJbHAS MHpaMHJIAa U TPABUIIBHBIN TeTpadp, Kyo. Ilpeacrasienue o
MPaBWIbHBIX MHOTOIPAaHHUKAX: OKTa’ap, MAOJeKa’ap u ukocayapyrue CeueHus
IIPU3MBI U TUPAMUIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpﬂMOI\/’I, INJIOCKOCTH.
DJIEMEHTBI CUMMCTPUU B nmupamMujaax, napajujicjicnmIcaax, IMPpaBUJIBHBIX
MHOT'OI'paHHUKax

7.6

Bbluncienue 351eMEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yriael. Ilmomans
OOKOBOI TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMOI MPU3MBI, TUIONIA/1b OCHOBaHUH,
Teopema 0 OOKOBO MOBEPXHOCTH NpsAMOM mpu3msbl. [1nomaae 60K0BO MOBEPXHOCTH U
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7.7

MOBEPXHOCTH MPABUIBHON MUpPAaMUJbI, TeOpemMa O IJIOUIaJU YCeYEHHOM MHMpamHIbL.
[Tonsatue 06 00bEMe. OOBEM MUpaMuIbI, IPU3MBI

[Tono6uble Tena B nmpocTpaHcTBe. COOTHOUIEHHUS] MEXAY IUIOIAISIMU ITOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblIii 3JI€MEHT COAEPKAHUS
I'eomerpus

[{unuHapryeckas MOBEPXHOCTh, 00pa3yoIIue MIIHHAPUISCKON MOBEPXHOCTH, OCh
WIMHIPUYECKON MoBepXHOCTH. LlunumHap: ocHOBaHWS M OOKOBas MOBEPXHOCTD,
o0pa3yrolas U 0Ch, IIIOIIAlb OOKOBOH U MOTHON OBEPXHOCTH

Konuueckasi moBepxHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh M BEPIIMHA
KOHUYecKoi mnoBepxHocTU. KoHyc: ocHOBaHue M BepllvHa, o0pa3yromas U OcCh,
oMb OOKOBOW M TOJIHOM TOBEPXHOCTH. YCEUEHHBIA KOHYC: oOpa3ymoollue u
BBICOTA, OCHOBAHUSI 1 OOKOBasI TOBEPXHOCTH

Cdepa u map: ueHTp, paauyc, IuaMeTp, IUIomalb MoBepxHocTu chepsl. BzaumHoe
pacrionoxeHue chepsl W MIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Iiomiaab

cdepsl

6.4

N3o06paxenue Ten BpallleHus Ha IUIOCKOCTH. Pa3BEpTka nummHapa u KoHyca

6.5

6.6

6.7

6.8

6.9

6.10

KomOunanuu ten BpaiieHus ¥ MHOTOrpaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIN OKOJIO
cdepsl, cepa, BUCaHHAS] B MHOTOTPAaHHUK, WIH TEJIO BpaIlleHUs

[Tonsitue 06 o0bEMe. OCHOBHBIE CBOWCTBa 00BEMOB Teil. Teopema 00 oOBEME
NpSIMOYTOJIBHOTO TIapaiiesienuesa u cieAcTBus u3 He€. O0bEM HMIHHIpA, KOHYyCA.
O0béM mapa u mIoImaas cepol

[Tono6uble Tena B mpocTpancTBe. COOTHOUIEHUSI MEXTY IUIOIIAIIMU TOBEPXHOCTEH,
00bEMaMu OJJOOHBIX TEl

Ceuenunss nwiMHApa (MapajyielbHO U TEPHEHAUKYJISPHO OCH), CEYEHMsI KOHyca
(mapasuienbHOE OCHOBAHMIO U IPOXOJIIEE YePE3 BEPIINHY), CEUCHHUS II1apa

Bekrop Ha miockoctd M B mpocTpaHcTBe. (CII0K€HHME M BBIYMTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoikeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuiio nmapauienenunena. Pemenue 3axad, CBs3aHHbBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUH C BEKTOPAMHU

[IpsimoyronbHasgs cucTteMa KOOpAMHAT B IpocTpaHcTBe. KoopamHaTel BekTOpA.
[Tpocreiimne 3amaun B KOOpAMHATax. Yroia Mexay Bektopamu. CkanspHoe
IIPOM3BEJICHUE BEKTOPOB. BbluMcieHue yrioB MexXay NPSMBIMHU M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM METO/I IPU PEILIEHUU T€OMETPUYECKUX 3a1a4
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IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NMpoBepsieMoOro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM Pe3yJabTAaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTeJIbHOM IPOrpaMMBbI CpeAHero 0o11ero
o0pa3oBaHus

Brnagenne MeromamMu JI0Ka3aTeNIbCTB, AJITOPUTMAMH PEIICHHS 3a/1ad;
yMeHUEe (OPMYIHPOBATH W OINEPUPOBATH TOHATHSIMH: OIpEACICHHUE,
aKCMoOMa, TeopeMa, CIEICTBUE, CBOWCTBO, NPHU3HAK, 0Ka3aTEIbCTBO,
paBHOCWIBHBIC (OPMYIIMPOBKH; MPUMEHAITh UX; YyMEHHE (HOPMYIHPOBATH
o0paTHOE M NPOTHUBOMNOJIOKHOE YTBEP)KICHHE, NMPHUBOJUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCHOIB30BaTh METOJ MaTEeMaTHUYeCKOH HHIYKIUH;
IMPOBOAWTDL JOKA3aTCJIBHBIC PACCYKACHUA IMPU PCIICHHUHA 3a1a4, OUCHUBATH
JOTHYECKYI0 ~ MPAaBHIBHOCTh  PACCY)KICHHI, YMEHHE OIECPUPOBATH
IMOHATHUAMU: MHOXCCTBO, IMOJMHOXCCTBO, OIICpallMUM HAd MHOKCCTBAMMU,
YMEHHE  WCIIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar  JJis
OIMHMCaHUs PCAJIbHBIX ITPOLIECCOB U SIBJICHUU U Ipu pCIICHUU 3aaa4, B TOM
YHCclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBAThH MOHSATHSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, UK, rpad Ha TUIOCKOCTH, YMEHHUE 3a]1aBaTh
U OIUCHIBATh Tpadbl Pa3TUYHBIMU CHIOCO0AMU; HCIIONB30BaTh rpadbl Mpu

pelieHnu 3a1a4y

YMeHue onepupoBaTh MOHATHSAMM: HATypalbHOE YMCIO, LEN0e YHCIIO,
CTENEHb C IIeJbIM N0Ka3aTeJieM, KOPEHb HaTypallbHOM CTETEHH, CTETIeHb C
palMOHAIBFHBIM TTOKa3aTeNIeM, CTENICHb C JICHCTBUTENBHBIM TMOKA3aTesIeM,
norapuM YHUCIa, CHUHYC, KOCHHYC M TAaHI'€HC IPOM3BOJIBHOTO 4YHCIIA,
OCTaTOK 0 MOMYJIO, PAlOHAJIBHOE YHUCIO, UPPALUOHAIBHOE YHUCIIO,
MHOXXECTBA HATypalbHBIX, MLENbIX, PAlMOHAIBHBIX, JCHCTBUTEIBHBIX
YHCeNT, yMEHHE MCIIOJIb30BaTh MPU3HAKU JICTMMOCTH, HANMEHBIIUH 00N
JeTUTeNIb W HauMeHbllee oOIiee KpaTHoe, anroputM EBkimaa npu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMH TO3UIIMOHHBIMUA CHCTEMaMU
CUHUCIICHUS; YMCHHE BBIMIOJIHATH BHIYMCIICHHE 3HAUCHUH U TpeoOpa3oBaHus
BBIPQXEHUI CO CTeNeHs MM U Jorapupmamu, npeoOpa3oBaHus ApPOOHO-
pallMOHANPHBIX ~ BBIPQKEHWH; yMEHHUE  ONEPHPOBATH  TOHATHAMHU:
NIOCJIEIOBATENBHOCTD, apu(METHUECKass NPOTpeccusi, TeoMeTpuyecKast

Imporpeccus, OECKOHEYHO y6BIBaIOH_[a$I reoMETpHUYICCKass TIIPpOrpecCusd;
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YMEHME 3a/laBaTh II0CJIEJIOBATEIbHOCTH, B TOM YHUCJIE C IOMOUIbIO
PEKYpPEHTHBIX (POPMYJ; YMEHHE ONEPUPOBATh MOHATUSAMHU: KOMIUIEKCHOE
YUCJIO, CONpPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIGKCHOTO  uucia, ¢opMa  3almlCH  KOMIUICKCHBIX  YHCET
(reoMeTpuyeckas, TPUTOHOMETpUYECKass U aiureOpanyeckas); yMeTh
NPOU3BOANTh apudmeTnyeckue NEHCTBUS C KOMIUIEKCHBIMH UHCIAMH,
MPUBOAUTH MPUMEPHI UCIIOIH30BAHMS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATHSAMU:  MaTtpuma 2X2 u  3X3, omnpeneiauTeab  MaTpUIIbL,

T GOMeTpI/I‘-IeCKI/II\/II CMBICJI OIIPCACIIUTCIIA

YMeHue omnepupoBaTh MOHATHAMU: palMOHAIbHBIC, UPpPalMOHATIBHBIC,
MOKa3aTeNbHbIC, CTENEHHbIC, JOorapu(pMUUYECKHe, TPUTOHOMETPUUYECKUE
YpaBHEHUSI M HEPABEHCTBA, MX CHCTEMbl, YyMEHHE ONEPUPOBATH
HNOHATUSAMHU: TOXKJIECTBO, TOXIAECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YpPAaBHEHUH M HEPABEHCTB, PABHOCHIIBHOCTH
YpaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHME pellaTb YpaBHEHHS,
HEpPaBEHCTBA W CHUCTEMBI C TOMONIBIO PAa3IUYHBIX MPUEMOB; pelIaTh
ypaBHEHHUS, HEPABEHCTBA M CHUCTEMBl C T[apamMeTpoM; MPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMbl JJIA PEIICHUS MaTeMaTUYeCKHX

3a/1a4 U 3a]1a4 U3 pazIM4HbIX 00JaCTel HayKu U peaibHON )KU3HU

YMeHue omnepupoBaTh MOHATUSIMH: (QYHKIUS, YETHOCTh (PYHKIMH,
NEePUOIUYHOCTh (YHKIMH, OTPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTb
GbyHKIEHM, SKCTpeMyM (GYHKIIMH, HAUOOJbIIEE U HAaWMEHbINEee 3HAYEHUS
(YHKIMK Ha TPOMEXYTKE, HEenpepbIiBHAs (DYHKIHMs, aCUMITOTHI Tpaduka
(GyHKIMHU, TiepBas U BTOpas NpOu3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICA TPOM3BOJHOM, TNepBOOOpa3Has, ONpeenEHHbIH
UHTErpajl; YMEHHME HaXOAWTh ACHUMITOTHI Tpaduka (QYHKLUUH; yMEHHUE
BBIUUCIISATH  NPOMU3BOJHBIE  CYMMBI, IPOM3BEIEHHUS, YAacTHOIO U
KOMIIO3UIMK (YHKLIMH, HaXOAWUTh ypaBHEHHME KacaTeJbHOM K rpaduky
(GyHKIMH; YMEHHE HaXOIUTh MPOU3BOJIHBIC 3JEMEHTApHBIX (DYHKIHIA;
YMEHHE HCIIOJIb30BaTh MPOU3BOJAHYIO ISl HCCIEAOBaHMUS (DYHKIMMH,
HAXOJIUTh HAWOOJbIINE W HAWMEHbBIINE 3HAUYeHUS (QYHKIHA; CTPOUTH
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM almapaTa MaTeMaTH4ecKoro
aHaJIM3a; NPUMEHATH [POU3BOAHYIO Il HAXOXACHHUA HaWIydlIero
pelleHns B IPHUKIAJHBIX, B TOM 4YHCIIE COLMAIbHO-DKOHOMHMYECKHUX M

(I)I/ISI/I‘-ICCKI/IX 3agadax; HaXOJUTh INIOIAaAnu U 00BEMBI (pI/Il"yp C IIOMOIIIbIO
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HUHTCIrpajia;, NpHUBOAWUTL MNPHUMEPBI MATCMATHYCCKOI0 MOACIUPOBAHUA C

noMoIbplo ¢ hepeHInaTbHBIX YPaBHECHUI

YMeHue onepupoBath NOHIATUAMHU: Tpaduk GyHKIMU, oOpaTHas QyHKLIMS,
KOMIO3UIMS (DYHKUMH, JHMHEHHas (QYHKIMSA, KBaJpaTHuHas (yHKIuS,
pauvoHanbHasg (YHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETpUYECKUE
(GyHKIMH, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLWH, MOKa3aTeslbHAs |
norapupmMuyeckas (PyHKIIMH; YMEHHE CTPOUTh TpaduKH HW3YYECHHBIX
(GyHKUMHA,  BBINOJHATH  mpeoOpasoBaHust  rpadukoB  (yHKUHMH,
WCIOJIb30BaTh IpaUKH JUIsl U3yYEHUsl MPOLECCOB M 3aBUCHUMOCTEH, MpuU
pelIeHnH 3a7a4d W3 APYruX Y4eOHBIX NPEIMETOB W 3a/1ad U3 pealbHOU
KHU3HHM; BbIpaKaTb (OpMYJIaMHU 3aBHCHUMOCTH MEXJy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W Trpaduku (QYHKIHMHA Ui pelIeHus ypaBHEHUH,
HEpaBEHCTB M 3aJady C [apaMeTpamMH; H300pa)xaTb Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUHN, HEPABEHCTB U UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3a7a4d Pa3HBIX THUIOB (B TOM YHCIIE Ha
IPOLEHTHI, OJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJOTH, 3aJa4d W3 OOJACTH yNpaBICHUs JIMYHBIMA M CEMEHHBIMU
(vHaHCaMM); COCTaBJIATh BBIPAXKEHHS, YpaBHEHHs, HEpAaBEHCTBA U HX
CHUCTEMbl N0 YCIOBUIO 3aJlayd, HUCCJIENOBATh IOJYYEHHOE pEUICHUE U
OIICHUBATh TMPABAONOAO0HOCTh PE3YNHTATOB, YMEHUE MOJCIHPOBATH
peajbHbIe CUTYyallMd Ha S3bIKE MAaTEMATHKH; COCTaBIIATh BBIPaKCHHUS,
ypaBHEHUS, HEPABEHCTBA M X CUCTEMBI 110 YCIOBHIO 33J]a4l, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJEIM C  HUCIOJIB30BaHWEM  amlmapara  aireOpsl,

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yIbTaT

YMeHne omnepupoBaTh MOHATUSMHU: CpeqHee apu(MeTHdIecKoe, MeauaHa,
HanOoJbIlIee M HaMMEHbINIEe 3HAUCHUS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOrO Habopa; yMEHHe H3BIEKaTh, WHTEPIPETUPOBATH
UH(POPMALIMIO, PEACTABICHHYIO B Ta0NMIaX, HA AUarpammax, rpadukax,
OTPaKAIONIYI0 CBOMCTBA pealbHBIX IPOIECCOB M SIBICHUH; MPEICTABISAThH
UHQOpPMALIMIO C T[OMOIIbIO TabaMIl W  JAMarpamMM; HCCIIEl0BaTh
CTaTHCTUYECKHE JaHHbIE, B TOM YHCIE C MPUMEHEHHEM TpadHueCKUX
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpaMuecKu MCCIEeI0BaTh COBMECTHbIE

HaOJI0/IEHUS C MTOMOIIBIO JUarpaMM pacceMBaHUs U JTMHEHHON perpeccuu

YMeHune omnepupoBaTh IOHATHAMM: CIy4YalHBIA ONBIT W CIy4ailHOE

CO6HTI/IG, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/IH; YMCHHUEC BbIYUCIIATH
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BEPOSTHOCTb C HCIIOJIb30BAHUEM TpapUUecKHX METOJO0B; IMPUMEHSThH
(GOpMyIIBI CIOKEHHS W YMHOXCHHS BEPOSITHOCTEH, (OpPMYITy IOTHON
BepossTHOCTH, popmyny bepHymnn, komMmOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOSITHOCTU pEaJbHBIX COOBITHI; YMEHHE ONepupoBaTh
NOHATHSIMH:  CIlydaiiHas BENIMYMHA, pAacCIpelesieHHe BEPOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAaHWe, IUCIEepCUsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOH  BENUYMHBL, (YHKIMU paACHpENeiCHUs M  IJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOT0 ¥ HOPMAJIBHOTO pacIpeeeHnil; yMeHHe
UCIOJIb30BAaTh CBOWCTBA M3YUYCHHBIX pAacHpeAeSICHUN AJIs pelIeHus 3a1ay;
3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIICIOBAaHMIA; yMEHHE TMPHUBOJUTH MPHUMEPH TPOSBICHHUS 3aKOHA
OONIPIIMX YHCET B MNPUPOIHBIX M OOLIECTBEHHBIX SBIICHHUAX, YMCHHE
OTIIEpUPOBATH MOHATUSAMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COUYETAHUH,
YHUCIO  TEPeCcTaHOBOK; OmHOM  HploTOHa;  yMeHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS Ul PEHICHUS 3a7ad; OICHUBATh
BEPOSITHOCTH pealIbHBIX COOBITHI; COCTaBIATh BEPOATHOCTHYIO MOJAETb U

MHTEPIPETUPOBATH ITOJIIYYEHHBIN pe3ybTaT

YMeHue omnepupoBaTh  MOHSATUSMM: TOYKa, MOpsMasi, IIJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JyY, BEJIMUMUHA YIJIa, IUIOCKUM yroJl, JByTrpaHHbIN
yroj, TPEXTPaHHBIN YTOJ, CKPEIIMBAIOLIUECS NPSIMbIE, MAPaUIeIbHOCTh U
NEPIECHINKYIAPHOCTh MPSIMBIX U TUIOCKOCTEH, Yrojl MEXIY HpSIMbIMHU,
Yroa MeEXAy TpsSMONM U IUIOCKOCTBIO, YroJl MEXIY TUIOCKOCTSMH,
paccTosiHie OT TOYKH JO IUIOCKOCTH, PACCTOSIHHUE MEXIY MpPsIMBIMU,
paccTosiHue MEX]y IUIOCKOCTSIMHU; YMEHHE HCIONb30BaTh MPHU PEILICHUU
3aja4 U3y4yeHHbIE (DAKThl U TEOPEMBbI MJIAHUMETPUU; YMEHHE OLECHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJIETIM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUH M BEIWYHH, pPElIaTh

CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3a1a4N

10

YMeHue onepupoBaTh MOHATUSAMH: IUIOIIAIL (GUIYphl, 00BEM (QUrypHI,
MHOTOTPaHHHK, MPAaBHJIBHBIH MHOTOTPAHHUK, CEYCHHWE MHOTOTPAHHUKA,
Ky0, mapajuienenuries, NpuU3Ma, NHpaMuaa, (Urypa W TOBEPXHOCTD
BpallleHHs, IWIMHAP, KOHYC, mmap, cdepa, Iomams cdepsl, IUIOMAIb
NOBEPXHOCTH TNHPaMHJIbI, MPU3MBI, KOHyca, IMIUHApa, 00BEM KyoOa,
IPSMOYTOJBHOTO TapauleNenuneaa, MHPAMUABL, TPU3MBI, LMINHIPA,

KOHYCa, miapa, pa3BépT1<a IMOBCPXHOCTHU, CCUYCHHA KOHYCa W HHUIIHMHAPA,
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11

napajuleJbHble OCH WJIM OCHOBAaHHIO, CEYEHHME IIapa, IJIOCKOCTb,
Kacaromasicss cdepbl, IWIMHAPA, KOHyCa; YMEHHE CTPOUTh CEueHUue
MHOTOTpaHHHMKA, M300pa)kaTb MHOTOIPAaHHHMKH, (UTYphl U TOBEPXHOCTH
BpAlllEHUs, UX CEUYEHHUs, B TOM YHCIIE C MIOMOILBIO JIEKTPOHHBIX CPEACTB;
YMEHHE NPHUMEHATH CBOMCTBA T'€OMETPUUYECKUX (UTYp, CAMOCTOSITEIHHO
(dhopMynupoBaTh OmnpeeNeHus] H3y4aeMbIX (GUTYp, BBIIBUTaTh THIIOTE3HI O
CBOWCTBaX M MpH3HAKAX T€OMETPHUECKUX (Uryp, OOOCHOBBIBATH HIIH
omnpoBepraThb HX; YMEHHE TPOBOJAUTH KiaccHPUKanuioo (GuUryp 1o
pa3NUYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOJUMBIC JIOTOJIHUTEIBHBIC

MOCTPOEHUS

YMeHne onepupoBaTh  TOHSATHSIMH: JIBIDKCHHE B IPOCTPAHCTBE,
HapaHHGHBHLIﬁ NepeHOC, CUMMCETpPHUA Ha INNIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue mMOA00Ms, TMOAOOHBIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHblE U I0J00HBIE (UTYpBl, B TOM 4YHCJIE B IPUPOAE,
UCKYCCTBE, apXUTEKType; UCIIOJIb30BATh T€OMETPUUYECKUE OTHOLICHUS MPU
peicHrun 3aaa4; HaXOAUTb I'COMCTPHYCCKUC BCIMYMHDLI (I[J'II/IHa, yroJa,
IUIOINA/b, 00BEM) TPU PEIICHUU 3a/1a4 U3 JPYTUX YYCOHBIX MPEIMETOB H
nu3 peanLHoﬁ KU3HU; YMCHHC BBIYHUCIATH T'COMCTPUYCCKUC BCIMYUHLI
(nmuHa, yrom, miomanab, OOBEM, IUIOMAAL TOBEPXHOCTH), HCIIOIL3YS
U3y4eHHbIe (QOpPMYJIBI U METOMABI, B TOM YHCIE: IJIOUab MOBEPXHOCTU
NMpaMUIbl, TPU3MbI, KOHYCa, IWIMHAPA, TUIOHaah cepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOIO  [Mapajuleielnunena, NUpaMuibl, IPU3MBbI, LWIMHIPA,

KOHYCa, 1I1apa; YMEHHE HaXOJAUTh OTHOIIECHHE 00bEMOB TIOIOOHBIX (hUTYP

12

13

YMmenune OIICPHUPOBATH IMOHATHUAMU: NPAMOYIOJIbHAad CHCTEMa KOOPAWHAT,
BCKTOp, KOOPAHWHATBI TOYKH, KOOPAWHATBI BCKTOpAd, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha YHCJIO, PaA3JI0KCHUC BCKTOpa II0 6a31/10y,
CKaJIApHOC TIPOU3BCACHUC, BCKTOPHOC TMIPOU3ZBCACHHUC, YIOJI MCKIAY
BCKTOpaMHu; YMCHHUEC HCIIOJIb30BaThb BeKTopHHfI u KOOpI[I/IHaTHHﬁ METOJ

JUISL PELICHUs] TeOMETPHUYECKUX 3aa4 U 3324 APYTUX y4eOHBIX MPEIMETOB

YMenue BBI6I/IpaTL MOAXOOAIIMNA METOJ A1 pelicHuA 3aaa4u,; IOHNMaHUC
3HAYUMOCTH MATCMATUKU B MH3YYCHUHU IIPUPOAHBIX H O6H.[GCTB€HHI>IX
IIpoucccoB u HBHCHHﬁ; YMCHHC pacClio3HaBaTb IIPOABJICHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBC, YMCHHUEC IMPUBOJUTE NPUMEPbI MAaTEMATUICCKHUX

OTKPBITUN POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKH
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INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D
IHO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1 Yucna ¥ BBIYUCICHUS

1.1 HarypanbHble u nienslie uncia. [lpusHaky AeIMMOCTH HENbIX YHCe

12 Panmonansupie uucna. OOBIKHOBEHHBIE M JIECATHYHBIE JApOOH, TPOIEHTHI,
' OCCKOHEUHBIC TICPUOTUICCKUE IPOOH

13 Apudmerndeckuil KOpeHb HATypaJbHOW cTereHH. J[eHCTBUs ¢ apupMETHICCKUMU
' KOPHSIMH HaTypaJIbHOW CTETIEHU

14 Crernens ¢ 1enbsiM nokaszarenaeMm. CTeeHb ¢ pallMOHAIbBHBIM Moka3aTeneM. CBOHCTBa
' CTETIeHU

15 CuHyCc, KOCMHYC M TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
. ApKTaHTEHC YMCIIOBOTO apryMEHTa

1.6 Jlorapudm uncna. [lecaTHIHbIC U HATYpaIbHBIE JTOTapUPMBI

JeiicTBuTenpHbIe YuCa. ApUPMETHYECKHE OIlepalud C  JeHCTBUTEIBHBIMU
1.7 yrcaamu. [IpuOamKkEHHbIE BEIYUCIICHNS, TIPABUIIa OKPYTIICHHS, TIPUKUIKA U OLIEHKA
pe3yibTaTa BBIYMCICHUN

1.8 [IpeobpazoBanue BoIpaKeHHUN

1.9 KowmrnekcHbie uncna
2 YpaBHEHUs U HEpPAaBEHCTBA

2.1 I{enpie 1 1pOOHO-pallMOHATBHBIC YPABHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHU

24 ITokazaTenpHbIC U JOTapUMUUECKHE YPAaBHCHUS

2.5 Llenpie 1 1poOHO-palOHATIFHBIC HEPABEHCTBA

2.6 HppannoHanbHble HEPAaBEeHCTBA

2.7 [Toka3zaTenbHbIe U TOrapuPpMHUIECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckrue HepaBeHCTBA

2.9 CucreMsbl ¥ COBOKYITHOCTH YPaBHEHUN 1 HEPABEHCTB

2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu

211 Martpuiia cucteMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTeab MaTPULbI
3 OyHKIHUH U TpaduKu

3.1 Oynknusa, cnocodwl 3amanus (GyHknuu. ['paduk dyHkuun. B3aumHo oOpaTHBIE
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¢ynkunu. YétHsie 1 HeuéTHbIe pyHKUMU. [lepuoamueckue GpyHKIuI

OO6nactp ompeneneHuss ¥ MHOXECTBO 3HadeHWd ¢yHkuuu. Hymn ¢yHkomm.

[TpoMexyTku  3HAaKONMOCTOSHCTBA.  [IpoMeXyTkM  MOHOTOHHOCTH  (DYHKLUH.

32 MakcuMymbl 1 MHUHUMYMBI (yHKIMU. HawmOomnbiniee u HanMeHblllee 3HAUYCHUE
(GYHKIINHM Ha TPOMEKYTKE
33 CrenenHas ¢GyHKIUS C HATypaldbHBIM U IENbIM TOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0i cTeneHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenpHas u norapudmudeckas GyHKIIMH, ©X CBOWCTBA U TpapuKu
36 Toukm paspeiBa. Acumntotel rpadukoB (ynkmuii. CsoictBa  (QyHKIHH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocaemoBaTeabHOCTH, CIIOCOOLI 3aaHUs ITOCIEA0BATEILHOCTEN
3.8 Apudmernueckast 1 reoMmeTpuIeckast mporpeccu. @opmyra CI0XKHBIX MPOIEHTOB
4 Hauana matemaTndeckoro aHaiansa
4.1 [IpousBonnas ¢pyakiuu. [Ipou3BoAHBIE STIEMEHTAPHBIX ()YHKITHIA
[IpumeHeHre NPOU3BOAHON K UCCIENOBaHHIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKCTpeMyMbl. Haxok/ieHue HauOOMbIIer0 U HaWUMEHBIIET0 3HaYeHUS (GyHKIUU Ha
OTpe3Ke
4.3 [TepBoobpaznas. MuTerpan
5 MHo>kecTBa 1 TIOTUKA
51 MHoOkecTBO, onepanuu Haj MHOkecTBamMu. [luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposSTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTAaTUCTUKA
6.2 BepositHoCTh
6.3 Kombunaropuka
7 [Ceomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [TpsiMble ¥ TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEpXHOCTH BpAIICHUS
7.5 KoopauHathl 1 BEKTOPBI
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YUYEBHO-METOJANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA
I'eometpus 10-11 kimaccol: yueOHUK 17151 00111€00pa30BaTENBHBIX OpraHu3aIuii:

6a3oBbIi U yriryo:. ypoBuu/ JI.C. Atanacsn u np. - M.: IIpocsemenue, 2026

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJA

I'eomeTpus. [Toypounsie pazpaborku. 10—11 kmaccsr :

C. M. Caaksn, B. ®@. byty3oB. — M. : [IpocBenienue,

2015.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChHI CETU
UHTEPHET

YuuepcanpHas 6ubmuotexa [JOK

SAKnacc
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