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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pazoBaHusl, Tak Kak 00OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLHUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTM M MPEIMETOB T'YMAaHHTAPHOIO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpyeMOe  THpH  H3YYCHUU
00y4aromUMHUCsl TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIENOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELIEHUU N€OMETPUYECKUX
3a1a4, yMEHHUE BBIABUIaTb M ONPOBEpPrarb THIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PELICHUHM 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTuka u
uHbpopMaTUKa»  uyepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBUIA,
CHEIU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX ISl YCIEIHOTO NMPOPECCUOHAIBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MaTEMAaTHKH.

[TpuoputeTHbIMH 3a7auaMy Kypca T€OMETPUU Ha YIIyOJEHHOM YpOBHE,
PaCIIMPSAIOIIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISFOTCS:

paclIMpeHNe NPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIONIMX OINKCBHIBATH M U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara mno pasaeiny
«CtepeomeTpus» yueOHOT0 Kypca reOMETpUH;

(¢opMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  IOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yMEHHE UX MPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHMs 3a/1a4;

(opMHUpOBaHNE YMEHUS pPacllO3HAaBaTh HA YEPTEXKAX, MOAEIAX U B pEaIbHOM
MUpPE MHOTOTPaHHUKHA M Te€ja BpalICHUs, KOHCTPYUPOBATH I'€OMETPUYECKUE
MOJENH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJU AKCUOMATHKU IpU
IIPOBEJICHUM PACCYKICHUN;

(opMUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pELICHMs, YMEHUSI WX MPUMEHSATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4d U 3aJ1a4 C IIPAKTUUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE TMPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBaHMH MAaTEMAaTUUECKUX YTBEPKICHUN U POJIM aKCHOMATHKHU B MPOBEICHUN
JEAYKTUBHBIX PaCCYKICHUH;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEJUICKTYIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIICHUS, UHTEpPECa K U3YUEHUIO TEOMETPUU;

dbopmupoBanrue (PYHKITMOHAILHONH TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX KM3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYTHX
y4e€OHBbIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN TTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBusaworcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MPOCTPAHCTBEY, «J|BUAKEHUS B IPOCTPAHCTBEY.

CohopmynupoBanHoe Bo OI'OC COO TpeOoBaHHE «yMETh OIEPUPOBATH
MOHATUSMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJIEHHOM YpPOBHE OOy4YeHHUS B
10—-11 xyaccax, OTHOCHTCSI KO BCEM COJIEpKaTENIbHBIM JIUHUAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX yMEHUH  paclpeiensercs He TOJbKO 10
COJZIEp>KaTENIbHBIM JIMHUSAM, HO U 10 rojgam obyuyenus. Coaepxxanue oOpa3oBaHus,
COOTBETCTBYIOIIEEC TMPEIMETHBIM pe3yJbTaTaM ocBoeHus DenepanbHON padoueit
MpOTpaMMBbl, paclpefeEHHbIM 0 ToJaM OOyYeHHS, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIUNHAIBHBIM BOMPOCAM 00yYaroIuecs
oOpamaiich ~ HEOJHOKpPATHO. TO  TMO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
T€OMETPUYECKUMH TIOHATHSIMHU U HaBBIKAMHU TTOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHHS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPE/ICTABICHUN 00YYaloOIUXCsl, PaCIIUpss U yriyOosis
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHUIO TEOMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3math  ycrnoBus i auddepeHnmanu  oOy4eHHS, TOCTPOCHUS
UHAMBUAYAIbHBIX 00pa30BaTeNbHBIX MPOrpaMM, O0OeCeduTh YriyOnéHHOe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAONICH yueOHoro npeamera «MaremMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oynmymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEXKIY
0o0muM 1 ipoeccroHaTEHBEIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesIbHble M CKpelMBarommecss npsMmble. [Ipu3Hakum cxpemmBaromuxcs
npsmbIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD PAMON
U 1ockocT. [lapannenbHoe M IEHTpaJbHOE MPOEKTUPOBAaHUE, N300pakeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajUIEIbHOTO MPOEKTUpOBaHuUs. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTIbl C COHANPABICHHBIMH CTOPOHAMH, YTOJl
MEXIy NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajljiebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TETpaj’ap, MNapajuleNenunen,
MMOCTPOEHUE CCUCHUM.

[lepnesaAMKYJIPHOCTD NPSIMOM M IJIOCKOCTH: MEPIEHIUKYJISIPHBIEC NIPSMBIE B
IIPOCTPAHCTBE, MpsAMBIC MAPAJUICIBbHBIC W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPNECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 0 IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAMKYIApPHOCT  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJAPHOCTH  ABYX
I0cKocTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B OPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJI, JUHEWHBIA YIOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIJa.

MHororpaHHuKHU

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpmsma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaynenenunen, NpsMOYTONbHBIA — IMapajulelienUIe] W €ro  CBOMCTBA.
Kparyaiie nyTM Ha DOBEpPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbHas mnupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHen
IIPaBUIbHOW nHUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKM: NPABWIbHAS IIPU3Ma U



MpaBUJIbHAS MHPAMUJIA, NPABWIbHAS TPEYrojbHAs MNHUPAMUAA W TPABUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOIPAHHUKAX: OKTAadp,
JTOAECKAdIP U UKOCAIP.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Tnomans OOKOBOM TOBEPXHOCTH MW TIOJHOM MOBEPXHOCTH MPSIMON IPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPHU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUJIBHON MHUPAMUJIBI,
TEOpEMA O IUIOIIAA YCEUEHHON MUPaAMUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTPaHHUKOB. CHUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
NnapajuieJenunea, CUMMETPUS MPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIE, COHANPABJIEHHBIE U  IPOTUBOIIOJIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHUE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucno. CBOKMCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. lIpM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3loKEHUH BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BekTopam. lIpsmoyronpHasgs  cucrtemMa  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBs3b MEXAy KOOpAMHATAMH BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEkKIy Bekropamu. CKalsipHOE MPOU3BEAECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalmenus

[ToHsATHSA: IWIMHAPUYECKAs MOBEPXHOCTb, KOHUYECKAsl IOBEPXHOCTD,
chepuueckas TMOBEPXHOCTh, OOpa3ymoIlue TMOBEepXHOCTe. Tena BpalleHus:
WIMHIpP, KOHYC, yCEU€HHBIH KOHYyC, cdepa, map. Bzanmuoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe. M3o00paxkeHue Tten
BpalleHusi Ha iockocTh. Pa3BépTka muimHapa u konyca. Cummetpust cdepsl u
niapa.

O6béM. OcHoBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciaeactBus u3 He€. OObEM mnpsamol u
HAKJIOHHOW MpU3MBI, [WIKHJpA, TUpaMuabl U KoHyca. O0BEM mapa U 1apoBOIo
CErMEHTA.

KoMOuHanuy Ten BpameHuss U MHOrorpaHHukoB. Ilpusma, BhnHcaHHas B
WIMHApP, ONHCaHHAas okojio uwinHapa. Ilepeceuenue cdepsl u 1mapa c
mwiockocThio. Kacanue miapa u cdepbl miockocTbio. [loHSTHE MHOrorpaHHUKA,



OMHMCAHHOTO OKOJIO c(ephl, cepbl, BIMCAHHOW B MHOTOTPAHHUK WM TEJIO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTeu.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, romoretus. PemieHue 3agady Ha
MJIOCKOCTH € UCTIOJB30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUSI: CEUEHUS IUITUHIpa
(mapaymienbHO W TEPHEHAMKYJSAPHO OCH), CEUYEHHUs KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUS 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHHUI: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepauuu Haja BEKTOpaMd. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHUdA. lIpsMoyronbHas
cucTtemMa KoopAauHaT B mpoctpaHcTBe. Koopnunatel BekTopa. PaznoxkeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'E€OMETPUUYECKHUX
3a/1a4.

JABuKeHHs] B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OtoOpakenus. [BUKEHUS U paBEHCTBO (UTYP.
OOmue cBoiicTBa NBWXKCHHN. BuIbl JBWKEHUN: TapalyIeNbHBIA TEPEHOC,
LEHTpaJbHasl CUMMETPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u cepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOro  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COLMAJBbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GYHKIUSIMHU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON HICHTUYHOCTH, YBKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAaKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYUBOTO OYAYIIIETO;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ]1a4, PEIICHUH, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMuyHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAaHUS B
MHTEpecax 310pOBOro v 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (30pOBOE THUTaHWE, COATAHCHUPOBAHHBIN DPEKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndecKass akTUBHOCTH), (PM3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTHIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



caMO0O0pa30BaHUI0 HA MPOTSIKEHUU BCEH IKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BIIMSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOU
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa IKOJIOTHIECKUX TIPOOIeM, OpUEHTAITUS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWM [JIs1 pemieHus 3amad B o0yactu
OKpYXaloUIed Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4eloBEeYeCKOW JesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYUMOCTH [UJIA Pa3BUTHUS UMBWIW3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IO3HAHUSI MHpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornyeckue aeiicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHWA MEXIy TOHSATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINH,
OCHOBaHMsI /111 000OIICHUS U CPAaBHEHUS, KPUTEPUH MMPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, Mpeasiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOAbBI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HaWOoJiee TMOAXOASAIMHMA ¢ yIETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, SBJICHUSIMH, POLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHUS, UCCIEAOBaHMS, OIEHHWBAaTh  JIOCTOBEPHOCTDH
HIOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATH
IPEINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh e(UIUTH MHGOPMAIUY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopm npencraBieHus;

CTPYKTYpUPOBaTh MH(OPMALMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH IpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMIHMCBMCHHBIX TCKCTAaX, AaBaTbhb INOACHCHHUA I10 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOJIeMBbI, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTaBIATh CBOM CYXJICHUS C CYXJICHHSIMH JPYTUX YYaCTHHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,

MIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHSI 3a/1a9d, BRIOUPATh CIIOCOO PEIIeHUS C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIMOHAJILHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJS Mpoliecca M pe3yibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NEeSATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJIbI paboOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3ysbTaT padoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPyNMOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JPYTMMU 4YJIEHAMH KOMAaH]Ibl, OIICHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
pellIeHNH 33124 U MPOBEICHIUH MAaTEMAaTHYECKUX PaCcCyKICHU;

e TMPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PEUICHUH
reOMEeTPUUECKUX 3a]1a4;

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

e CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMH C yIJamMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MpSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMU C MHOTOT DAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (MpHU3Ma,
MUpaMU/Ia, MPSIMOYTOJIBHBIN Mapaienenunea, Kyo);

e KIacCUPUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO OMNEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBITIOJHSATH napasuieJIbHOe, LEHTPaJIbHOE u OpPTOTOHAIBLHOE
MPOEKTUPOBAaHKUE (DUTYpP HA TUIOCKOCTH, BBINOIHATH MU300pakeHUst QUryp
HAa TJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTY:
BUJI CBEPXY, COOKY, CHUBY;

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

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPHH, ILIEHTP, OCb M IUIOCKOCTh CHMMETPHHU
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUA HAJ BEKTOPAMU;

e pemarh 3aJayd Ha JI0OKA3aTeJIbCTBO MAaTEMATUYECKUX OTHOIICHUU H
HAXOXXJIEHUE T'C€OMETPUYECKUX BEJIMYUH, MPUMEHSSI HU3BECTHBIE METOJbI
IpU PEHICHUH MAaTEeMAaTHYEeCKUX 3aJ1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATh MPOCTEHIINE NPOrpaMMHBIE CpPEACTBA U  AIIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI MIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKaTh, MNPEOOpPa3OBBIBATH M WHTEPIPETUPOBATHL HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeJACTaBICHHYIO0 Ha
yeprexax U pUCyHKax;

e TMpPUMEHATh TOJY4YCHHBbIE 3HAHMS HAa MPAKTUKE: CpPaBHUBATh M
aHAJIM3UPOBATh peajbHbIE CUTYallMd, MPUMEHSATh M3YUYCHHBIC TMOHATHUS B
mpoliecce IMOMCKAa  pEelIeHUsT MaTeMaTU4ecKu  CcPOpMYyIHpPOBAHHON
npoOsemMbl, MOJAEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOCHHBIE MOJENIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MpPaKTUYECKUe 3a/ayi,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPHUUECKUX BEITUYHNH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

K konmy 11 kiacca o0yyaroniuiicss HAQy4uTCs:



CBOOOZHO OINEPUPOBATH MOHATUSMHU, CBSI3AaHHBIMH C LWJIHMHIPUYECKOM,
KOHMYECKOW U CepuyecKoil MOBEPXHOCTSMH, OOBSICHITH CIOCOOBI
MOJTyYEHUS;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEIAMH BpAILEHUS: [IWJINHAPOM,
KOHYCOM, c(hepoil u mapom;

pacrmo3HaBaTh Tela BpamleHus (UUIUHAP, KOHyC, cdepa u 1map) H
OOBSACHATH CIIOCOOBI MOTYYESHHSI TEJ BPALICHHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPDI U MIIOCKOCTH;
BBIUUCIIATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJl BpaICHMUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpallleHUsI U MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0JO cepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpallleHUs;

BBIUUCIISATH COOTHOLICHUS MEX/TY TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TET;

n3o0paxaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YEepTEe)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M NPeoOpa3oBbIBATh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKaAX;

CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPalU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAMHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUUCIEHHUE YIJI0B MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHHE PACCTOSHUN OT TOYKU 1O IUIOCKOCTH, B
IEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA NP PELICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBINOJHATh M300paKE€HUST MHOTOTPAaHHUKOB M TEJ BpallleHUus IpHU
NapajuleIbHOM  NEPEeHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAJIbHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSAMOM, TpeoOdpa30BaHus MOA00US;
CTPOUTH CEUYEHHs MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIIMHIpPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYEHMsI KOHYca (IapajulebHble
OCHOBAHUIO U NPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METO/Bl IIOCTPOCHUS CEUEHUH: METOJ CJEAO0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUSA, METO]] TIEPEHOCA CEKYIEeH MI0CKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHUS,

MPUMEHSATh TeoOMeTpuueckre (aKThl IS PEIICHHUS] CTEPEOMETPUUCCKUX
3a7a4, MPEANONArarollnX HECKOJIbKO IIaroB PEMIEHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOH (hopMme;

pelmarbh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOXJICHUE T€OMETPUUECKUX BEJINYNH,;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI [IPY PEUIEHNH CTEPEOMETPUUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHWSA HAa  NPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYyallUH, IPUMEHATh U3YYEHHbIC
MOHSATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE NOUCKA PEIICHUS
MaTeMaTH4ecku  CHOPMYJTUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
pealbHbIE CUTYallMM HA S3BIKE T€OMETPUHU, HCCIENO0BATH IMOCTPOECHHBIE
MOJENN C HCIOJb30BAHUEM TIE€OMETPUUYECKUX TOHATUA U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYSCKUE 3aJadud, CBS3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEJINYHH;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB u daekTpoHHbIe (UU(POBHIE)
KoHTpoJsbHbIE [MpakTHyeckne
n/m TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC peCypChl
padoTsbI padoTsI
1 BBe/IeHIE B CTEPEOMETPHIO 23 1 https://lesson.edu.ru/02.3/10
) BzaumHoe pacnionoxxenue 6 1 https://lesson.edu.ru/02.3/10
NPSIMBIX B POCTPAHCTBE
3 [TapamienbHOCT IPSAMBIX U 2 https://lesson.edu.ru/02.3/10
IUIOCKOCTEHN B MPOCTPAHCTBE
[lepneHAMKYISIPHOCTD
PHCHAMKYIAD . https://lesson.edu.ru/02.3/10
4 HPSIMBIX U IIJIOCKOCTEHN B 25
IIPOCTPAHCTBE
https://lesson.edu.ru/02.3/10
5 VYTIbl U pacCTOSHUS 16 1 psif/ 023/
https://lesson.edu.ru/02.3/10
6 MHororpasHuKu 7 1 psif/ 023/
https://lesson.edu.ru/02.3/10
7 Bekropsl B IpocTpaHCcTBE 12
8 [ToBTOpeHue, 0600IICHNE U 5 ) https://01math.com/
crucTeMaTu3alurs 3HaHUI
OBUIEE KOJIMYECTBO YACOB 102 6 0

I10 ITPOTPAMME



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://01math.com/

11 KIIACC

KosmnuecTBo yacos
Ne HaumenoBanue pa3jaesioB JyieKTpOHHBbIe (LM pPOBbIE)
Kontpoasn = IIpakTnueck

n/m H TeM NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
ble padoTel ~ He padoThl
https://lib.myschool.edu.ru/content/4052
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpeHue, 0600IIEeHNE U L5 ! https://01math.com/

cUCTeEMaTHU3anus 3HaHUU

https://lesson.edu.ru/02.3/11

3 O0BEM MHOTOTpaHHHKA 17 1

https://lesson.edu.ru/02.3/11

4 Tena BpameHus 24 1

https://lesson.edu.ru/02.3/11

[1momaan moBepXHOCTH U

5 < 9 1
00BEMBI KPYTIIBIX TET
https://lesson.edu.ru/02.3/11
6 JBrxenus 5 1
https://lesson.edu.ru/02.3/11
7 [ToBTOpEeHue, 0600IIeHNE U 17 )
cUCTeMaTH3alus 3HaHU!
BIIEE KOJIMUECTBO HACOB
OBIII O CTBO CO 102 2 0

[10 ITPOT'PAMME



https://lib.myschool.edu.ru/content/4052
https://01math.com/
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

IHOYPOYHOE INIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTtpoabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4eHUsl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/IbHBIC peCypChl

OcHoBHbIE TIpaBUIIA
n300pakeHNs Ha pUCYHKE
TUIOCKOCTH, MapajuiebHBIX
MPSIMBIX (OTPE3KOB),
CEepeIMHbI OTPE3Ka

https://lib.myschool.edu.ru/content/4052

IlonsTHa crepeomerpun:
TOYKa, IpsiMasi, MJI0CKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBujia U300paKEeHUS HA
PHUCYHKE IJIOCKOCTH,
MapajuIeNbHbIX IPSIMbIX
(OTpe3KOB), cepearHBI
OTpe3Ka

https://lib.myschool.edu.ru/content/4052

[TonsTus: mepecekaronuecs
IUIOCKOCTH,
TepeceKarIIrecs npsmas u
IUIOCKOCTB;
MOJIYIIPOCTPAHCTBO

https://lib.myschool.edu.ru/content/4052

[TonsTus: mepecekaronuecs
IUIOCKOCTH,
MepeCceKarIIMecs mpsmas u
IUIOCKOCTB;
MOJIYIIPOCTPAHCTBO

https://lib.myschool.edu.ru/content/4052
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MHoOrorpaHHukH,
n300pakeHUE MPOCTEUIITUX

https://lesson.edu.ru/lesson/824b5b2a-

5 11dc-473a-b3fa-b9213890e77d
MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIINX 00OBEKTOB
MHoOrorpanHukH,
. https://lesson.edu.ru/lesson/824b5b2a-
n300pakeHue MPOCTEHIITNX
6 11dc-473a-b3fa-b9213890e77d
MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB
https://lesson.edu.ru/lesson/09827d5c-
AKCHOMBI CTEPEOMETPUH U
7 4113-46cc-9091-11f35228256e
MEPBBIC CIEJICTBUA U3 HUX
q AKCHOMBI CTEPEOMETPHH 1 https://lesson.edu.ru/lesson/09827d5c-
TepBbIE CIECTBHS W3 HIX 4113-46¢c-9091-11f35228256e
AKCHOMBI CTEPEOMETPUHN U https://lesson.edu.ru/lesson/09827d5c-
IIEPBBIE CIEACTBUA U3 HUX. 4113-46¢c-9091-11f35228256e
CriocoObI 3a1aHus IPSIMBIX
9 U MJIOCKOCTEH B
MPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U
IUTIOCKOCTEH
N3o0pakenune ceueHuit
MUPaMUIbI, KyOa U TPU3MBI,
KOTOpPBIEC IPOXOAT Yepe3 uxX
56 p " p6 g p https://lesson.edu.ru/lesson/d9b3328c-
€0pa. M3o0paxxeHue
10 peop P €979-4eb5-b5a1-947061908eb0

IepeceyeHus MOTyUYEHHBIX
IIJIOCKOCTEM.
PackpamnBanue
MOCTPOEHHBIX CEYEHUN
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Pa3HbIMU [IBETAMU

11

N3o0pakeHune ceueHuit
MUpPaMU/Ibl, KyOa U IPU3MBI,
KOTOpBIE MTPOXOJIAT Yepe3 uxX
pEbpa. N3o0pakenue
NEpCCCUCHUA MOJTYUCHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MOCTPOEHHBIX CEYEHU I
pa3HbIMH LIBETaMU

https://lesson.edu.ru/lesson/d9b3328c-
c979-4eb5-b5a1-947061908eb0

12

N3o0paxenune cedeHmit
MUpaMHJIbl, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uxX
pé6pa. UzobpaxkeHue
nepeceyeHus Moay4YeHHBIX
IJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

https://lesson.edu.ru/lesson/d9b3328c-
c979-4eb5-b5a1-947061908eb0

13

N3o0pakeHune ceueHnit
MUpPaMUIbl, KyOa U IPU3MBI,
KOTOpBIE MTPOXOJIAT Yepe3 UxX
pEbpa. N3o0pakenue
NEpCCCUCHU A MOJTYUCHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MOCTPOEHHBIX CEYEHU I
pa3HbIMH LIBETaMU

https://lesson.edu.ru/lesson/d9b3328c-
c979-4eb5-b5a1-947061908eb0

14

Merton cinenos s

https://lesson.edu.ru/lesson/d9b3328c-
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MMOCTPOEHUSI CEUEHU I

c979-4eb5-b5a1-947061908eb0

15

Meton ciienoB iA
MOCTPOEHUS CEUCHUN.
CBolicTBa niepeceyeHui
MPSAMBIX U IJIOCKOCTEN

https://lesson.edu.ru/lesson/d9b3328c-

c979-4eb5-b5a1-947061908eb0

16

Meton ciienoB iA
MOCTPOEHUS CEUCHUN.
CaoiicTBa niepeceyeHuit
MPSAMBIX U IJIOCKOCTEN

https://lesson.edu.ru/lesson/d9b3328c-

c979-4eb5-b5a1-947061908eb0

17

[Toctpoenue ceueHuii B
nupamu/ie, Kyoe mo Tpém
TOYKaM Ha péOpax.
Co31aHue BLIHOCHBIX
YEepTEKEU U 3aIUCh 11aroB
MOCTPOEHUS

https://lesson.edu.ru/lesson/d9b3328c-

€979-4eb5-b5a1-947061908eb0

18

[TocTpoenue ceueHuii B
nupamu/ie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nannie BBIHOCHBIX
YEepTEKEU U 3aIUCh 11aroB
MTOCTPOCHUS

https://lesson.edu.ru/lesson/d9b3328c-

c979-4eb5-b5a1-947061908eb0

19

[Toctpoenue ceueHuii B
nupamuie, Kyoe rmno Tpém
TOYKaM Ha pEéOpax.
Coznanue BBIHOCHBIX
YEepTEKEU U 3aIUCh 11aroB
IIOCTPOEHHUS

https://lesson.edu.ru/lesson/d9b3328c-

c979-4eb5-b5a1-947061908eb0

20

[TocTpoeHue ceueHuli B

https://lesson.edu.ru/lesson/d9b3328c-
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nupamyie, Kyoe 1o Tpém
TOYKaM Ha pEOpax.
Co31aHue BLIHOCHBIX
YepTekKEH 1 3alKCh 11aroB
MOCTPOCHUS

c979-4eb5-b5a1-947061908eb0

21

IToBTOpEHME INIAHUMETPUU:
Teopema o
MIPONOPLIUOHAIBHBIX
orpeskax. [lomooue
TPEYTrOJIbHUKOB

22

IToBTOpEHME INIAHUMETPUU:
Teopema Menenas. Pacuetsl
B CEYEHUAX HA BBIHOCHBIX
yepTtexax. Mcropus
pa3BUTHUS IUIAHUMETPHUU U
CTEpPEOMETPUN

23

KontponbHas padota
" AKCHOMBI CTEPEOMETPHH.
Ceuenns"

24

B3anmHoe pacnonoxenue
MPSIMBIX B POCTPAHCTBE.
CxpenuBaromuecs npsiMble.
[Ipusznaku
CKPEILMBAIOIINUXCS MPSIMBIX.
[TapannensHble IpAMBIE B
MIPOCTPAHCTBE

https://lesson.edu.ru/lesson/fladbfd7-

b3c4-4dee-bd86-261739dbd433

25

Teopema o CylieCcTBOBaHUHU
Y €IMHCTBEHHOCTH TIPSIMO
napayienbHON JaHHOU

https://lesson.edu.ru/lesson/33cdfabd
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IIPSIMOH, IPOXOIALLIEH Yepe3
TOYKY IIPOCTPAHCTBA U HE
JIeKaIe Ha JaHHOU
npsamoii. Jlemma o
nepeceyeHn  napaienbHbIX
MPAMBIX IIJTOCKOCTBIO

26

[TapannensHOCTH TpEX
npsaMbIX. Teopema o Tpéx
napajieNbHbIX TPSIMBIX.
Teopema o
CKpCHINBAIOIUXCA NPAMBIX

https://lesson.edu.ru/lesson/33cdfabd

27

[TapannensHoe
npoekTupoBanue. OCHOBHBIE
CBONCTBA MapajuieIbHOTO
MIPOEKTUPOBAHMUSL.
N300pakeHne pa3HbIX
¢buryp B mapajienbHON
IIPOEKIINH

https://lesson.edu.ru/lesson/33cdfabd

28

[lenTpaibHast MPOEKIHUA.
VYron ¢ coHanpaBIEHHBIMU
CTOPOHAMU. YTOJI MEXIY
MpsAMBbIMHA

https://lesson.edu.ru/lesson/4940b757-
cab7-49ef-8314-e9f108d0d1c4

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIEI0BAaHUE, CBI3aHHEIC C
PaCIOJIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

https://lesson.edu.ru/lesson/33cdfabd-
effb-4ddc-b83d-4881413cbel2

30

[ToHsTHA: MapalIETbHOCTh
NPSAMON U TJIOCKOCTH B
npoctpanctse. [Ipu3nak

https://lesson.edu.ru/lesson/33cdfabd-
effb-4ddc-b83d-4881413cbel2
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MapaJUIEIbHOCTH IIPSIMOU U
mockocTu. CBoMCTBA
MapaIETbHOCTH MPSIMOIN U
IIJIOCKOCTH

I'eomeTpuueckue 3amaun Ha
BBIYUCIICHUC U
JI0KAa3aTesIbCTBO, CBSI3aHHBIE

https://lesson.edu.ru/lesson/7b7d60fc-

31 12e4-4b49-96f8-88b500105965

C MapaJJICIBHOCTHIO TIPSIMBIX

U MJIOCKOCTEH B

MIPOCTPAHCTBE

[ToctpoeHue ceuenus,
1 Eg;;%?:i;;:g;i II[/IaHHyIO https://lesson.edu.ru/lesson/7b7d60fc-

. 12e4-4b49-96f8-88b500105965

napajuieJIbHOTO APYToi

npsaAMoi. Pacuér oTHomeHni

[TapamtenpHas npoeKLus,

TPUMEHCHHE U . https://lesson.edu.ru/lesson/7b7d60fc-
33 HOCTpOCHHA CereHnt Kyba 12e4-4b49-968-88b500105965

napajuieienumnesa.

CaoiicTBa mapajuiesienuneaa

Y TIPU3MBI

[TapannenpHbIE IITOCKOCTH. https://lesson.edu.ru/lesson/7f69b1df-
34 [Ipu3Haku napamienbHOCTH 3a86-436e-baal-a21e679ecbe2

JIBYX TIJIOCKOCTEH

Teopema 0 napamiebHOCTH

U €IUHCTBEHHOCTHU https://lesson.edu.ru/lesson/7f69b1df-
35 IJTOCKOCTH, MPOXOASIIEH 3a86-436e-baal-a2le679ecbe?

gyepes TOUKY, He
MPUHAJICHKAILYIO TAHHOMN
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IINIOCKOCTHU U CJIICACTBHUA U3
Hee

36

CaoiicTBa napamienbHbIX
IIJIOCKOCTEN: O
MapajuieTbHOCTH MPSIMBIX
nepecevyeHus: mpu
MepeceyeHnu IByX
MapajuIebHbIX MIOCKOCTEN
TpeThel

https://lesson.edu.ru/lesson/7f69b1df-

3a86-436e-baal-a2le679eche2

37

CaoiicTBa napamienbHbIX
TUIOCKOCTEH: 00 OTpe3kax
MapaJUIEIbHBIX IPSAMBIX,
3aKITIOUEHHBIX MEXKITY
IapajuIeIbHBIMA
IJIOCKOCTSIMU; O
[IEPECCUCHUH TIPSIMOU C
JBYMsI ITapaJljIeIbHBIMU
IIJIOCKOCTSIMU

https://lesson.edu.ru/lesson/7f69b1df-

3a86-436e-baal-a21e679ecbe2

38

[ToBTOpEHME: Teopema
[Tudaropa Ha mrockocTu

39

IToBTOpEHMUE:
TPUTOHOMETPHS
IIPSIMOYTOJIBHOTO
TPEYroJIbHUKA

40

CaoiicTBa Ky0a u
IIPSAMOYTOJIBHOI'O
napaJuiesnenunena

https://lesson.edu.ru/lesson/313e7b17-

dfc7-403b-a972-5364c4606a70

41

Brrunciienue 1iMH OTpe3KOB
B KyOe M MpsIMOYTOJIbHOM

https://lesson.edu.ru/lesson/313e7b17-

dfc7-403b-a972-5364c4606a70
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napajjieJICIruIcac

[TepieHAMKYASIPHOCTH
IIPSIMOM U TUIOCKOCTH.

https://lesson.edu.ru/lesson/b19f16d6-

42 [TpusHak 3b28-4043-97b8-8c7d81318f63

MEPIEH UK YIISIPHOCTH

IIPSIMOM U TNIOCKOCTHU

[TepieHAMKYASIPHOCTH

IIPSIMOM U TUIOCKOCTH. https://lesson.edu.ru/lesson/b19f16d6-
43 [TpusHak 3b28-4043-97b8-8c7d81318f63

MEPIEHIUKYIISIPHOCTH

IIPSIMOM U TNIOCKOCTHU

Teopema o cyliecTBOBaHUU

" GHHHCTBG%HOCTH HPAMOH, https://lesson.edu.ru/lesson/29832d4a-
44 HPOXOIATIICH HEPES TORRY 1fd3-404d-8edb-c55b7c7321c8

IIPOCTPAHCTBA U

MIEPIEHUKYISIPHON K

IIJIOCKOCTH

[Tmockoct n https://lesson.edu.ru/lesson/1089a149-
45 NEePHESHINKYISIPHBIC UM 671f-4ccc-a742-cc73a3674661

IIPSIMBIE B MHOTOI'PAaHHUKAX

[InockocTtu n https://lesson.edu.ru/lesson/1089a149-
46 MEPIEHIUKYIISIPHBIE UM 671f-4ccc-a742-cc73a3674661

IIPSIMBIE B MHOTOI'PAaHHUKAX

Hepner iy ip 1 https://lesson.edu.ru/lesson/9914060c-
47 HaksorHas. locpoeriite 1518-4715-ba25-67a468c3e063

MEPIEHIUKYISIPA U3 TOUKU

Ha IPSMYIO
48 [lepnenaukynsip u https://lesson.edu.ru/lesson/9914060c-

HaksoHHas. [Toctpoenue

1518-4715-ba25-67a468c3e063
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MEPIEHIUKYIISIPA U3 TOUKU
Ha IPAMYIO

49

Teopema o Tpéx
NEpIEeHIUKYIIApax (psmas
u oOpaTHast)

https://lesson.edu.ru/lesson/01225dc3-

3cf5-416¢-b24d-72682bf6ce22

50

Teopema o Tpéx
MepIeHIuKysapax (mpsmas
u oOpaTHast)

https://lesson.edu.ru/lesson/01225dc3-

3cf5-416c-b24d-72682bf6ce22

51

Yron mexny
CKpENTUBAIOIIMMHUCS
MPSIMBIMU

https://lesson.edu.ru/lesson/e941547b-

5bb6-4a6c-8e9e-3ecalcf43b92

52

ITouck nepreHIuKyIsapHbIX
MPSIMBIX C TIOMOIIIBIO
TePIEH UK YISIPHBIX
IUIOCKOCTEH

53

OproronanbHoe
MIPOCKTHUPOBAHNE

54

[TocTpoenue ceuenunii kyoa,
IIPU3MBI, IPABUIBHOU
MIIPaMUJIbI C TOMOIIBIO
OPTOTrOHAJILHOM IPOEKIIUU

55

[TocTpoenue ceuenunii kyoa,
MPU3MBI, TPaBUJIbHOU
nupaMubl C MIOMOIIBIO
OPTOTrOHAJILHOM IIPOEKIIUU

56

CummMeTpus B IPOCTPAHCTBE
OTHOCHUTEJIbHO IJIOCKOCTH.
[ImockocTn cummeTpuii B



https://lesson.edu.ru/lesson/01225dc3-3cf5-416c-b24d-72682bf6ce22
https://lesson.edu.ru/lesson/01225dc3-3cf5-416c-b24d-72682bf6ce22
https://lesson.edu.ru/lesson/01225dc3-3cf5-416c-b24d-72682bf6ce22
https://lesson.edu.ru/lesson/01225dc3-3cf5-416c-b24d-72682bf6ce22
https://lesson.edu.ru/lesson/e941547b-5bb6-4a6c-8e9e-3eca0cf43b92
https://lesson.edu.ru/lesson/e941547b-5bb6-4a6c-8e9e-3eca0cf43b92

MHOT'OrpaHHUKax

57

[Tpusnak
MEPIEHJUKYIISIPHOCTH
IIPSIMOM U TUIOCKOCTH KakK
CJIEICTBUE CUMMETPUU

https://lesson.edu.ru/lesson/b19f16d6-
3b28-4043-97b8-8c7d81318f63

58

[IpaBuibHbIE
MHOTOTpaHHUKH. Pacuér
pacCTOAHUM OT TOYKH 10
MIJIOCKOCTH

https://lesson.edu.ru/lesson/cfc41df1-
7576-4252-86a6-64000b4eb537

59

[IpaBuibHbIE
MHOTOTpaHHUKH. Pacuér
pacCTOSAHUMN OT TOYKH J0
MIJIOCKOCTH

https://lesson.edu.ru/lesson/4cc48f0f-
53a7-456f-af7f-7df24bdbe51d

60

CriocoObI OMyCTUTD
MEePIEeHIUKYIIAPHL:
CUMMETpHUS, CABUT TOYKHU IO
NapajieIbHON MPAMON

https://lesson.edu.ru/lesson/4cc48f0f-
53a7-456f-af7f-7df24bdbe51d

61

CaBur o HenapauieIbHON
NpSAMON, U3BMEHEHUE
paccTosHu

https://lesson.edu.ru/lesson/4cc48f0f-
53a7-456f-af7f-7df24bdbe51d

62

KonrtponsHas pabora
"B3aumHoOe pacnonoxeHue
MPSAMBIX U ITIOCKOCTEH B
npoctpaHcTae"

63

IToBTOpEHME: Yyroy MexIy
IIPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJILHOM
TPEYroJbHUKE, TEOpEMA



https://lesson.edu.ru/lesson/b19f16d6-3b28-4043-97b8-8c7d81318f63
https://lesson.edu.ru/lesson/b19f16d6-3b28-4043-97b8-8c7d81318f63
https://lesson.edu.ru/lesson/cfc41df1-7576-4252-86a6-64000b4eb537
https://lesson.edu.ru/lesson/cfc41df1-7576-4252-86a6-64000b4eb537
https://lesson.edu.ru/lesson/4cc48f0f-53a7-456f-af7f-7df24bdbe51d
https://lesson.edu.ru/lesson/4cc48f0f-53a7-456f-af7f-7df24bdbe51d
https://lesson.edu.ru/lesson/4cc48f0f-53a7-456f-af7f-7df24bdbe51d
https://lesson.edu.ru/lesson/4cc48f0f-53a7-456f-af7f-7df24bdbe51d
https://lesson.edu.ru/lesson/4cc48f0f-53a7-456f-af7f-7df24bdbe51d
https://lesson.edu.ru/lesson/4cc48f0f-53a7-456f-af7f-7df24bdbe51d

KOCHUHYCOB

64

[ToBTOpEHME: YyTOI MEKITY
CKpCHIUMBAOIINUMHUCA
MPSIMBIMU B IIPOCTPAHCTBE

65

['eomeTpuyeckue MeToabl
BBIYMCIICHHS yTJIa MEXITY
MPSIMBIMU B
MHOI‘OFpaHHI/IKaX

https://lesson.edu.ru/lesson/e941547b-

5bb6-4a6c-8e9e-3ecalcf43b92

66

JIByrpaHHbIN yTOJI.
CBOMCTBO JTMHEMHBIX YIJIOB

JIBYTPaHHOTO yTiia

https://lesson.edu.ru/lesson/1f1b4d5d-

3ab4-427d-8705-4bd68ace37a8

67

IlepnenqukynspHsie
m1ockocTH. CBoOMCTBA
B3aHMHO
MEePIEeHANKYISPHBIX
IUIOCKOCTEH

https://lesson.edu.ru/lesson/19387487-

3e3d-4c57-8381-dc303fd4ded?

68

IIpusnak
MEPIEHUKYISIPHOCTH
IJIOCKOCTEM; Teopema o
MPAMON MepeceyeHus IByX
IIJIOCKOCTEN

MEPIEHIUKYIISIPHBIX TPEThEU

IIJIOCKOCTH

https://lesson.edu.ru/lesson/785bacf3-

937d-41ed-8263-51d1c4bf249b

69

[IpsmoyronbHbIH
napajuieJienume; Kyo;
W3MEpEHHUs], CBOMCTBA
MPSIMOYTOJIBHOTO
napajuieNienuneaa

https://lesson.edu.ru/lesson/cfc41df1-

7576-4252-86a6-64000b4eb537

70

Teopema o guaroHamm



https://lesson.edu.ru/lesson/e941547b-5bb6-4a6c-8e9e-3eca0cf43b92
https://lesson.edu.ru/lesson/e941547b-5bb6-4a6c-8e9e-3eca0cf43b92
https://lesson.edu.ru/lesson/1f1b4d5d-3ab4-427d-8705-4bd68ace37a8
https://lesson.edu.ru/lesson/1f1b4d5d-3ab4-427d-8705-4bd68ace37a8
https://lesson.edu.ru/lesson/19387487-3e3d-4c57-8381-dc303fd4ded7
https://lesson.edu.ru/lesson/19387487-3e3d-4c57-8381-dc303fd4ded7
https://lesson.edu.ru/lesson/785bacf3-937d-41ed-8263-51d1c4bf249b
https://lesson.edu.ru/lesson/785bacf3-937d-41ed-8263-51d1c4bf249b
https://lesson.edu.ru/lesson/cfc41df1-7576-4252-86a6-64000b4eb537
https://lesson.edu.ru/lesson/cfc41df1-7576-4252-86a6-64000b4eb537

MPSAMOYTOJIBHOTO
napasienenunena u
CJIeACTBHUE U3 Hee

71

CrepeomeTpuueckue u
MIPUKIIAJHbIE 33aa4H,
CBA3aHHBIC CO B3aUMHBIM
PacHoI0KEeHHEM MPSIMBIX U
TUTOCKOCTH

72

IToBTOpEHMUE:
CKpELIUBAOIIKECS NPSMBIE,
napaJijiCJIbHBIC IIJIOCKOCTU B
CTaHJIapTHBIX
MHOTOTPaHHUKAX

https://lesson.edu.ru/lesson/0f8f157b-

355c-44b3-a168-70a4250ad3b1

73

[Tapa mapannenpHbIX
IUIOCKOCTEN Ha
CKpCHINBAOIIUXCA TPAMBIX,
paccTosiHue MEXy
CKPEILMBAIOIIUMUCS
MPSIMBIMU B ITPOCTHIX
CUTYaIUsAX

74

PaccrostHHE OT TOYKH 1O
MIJIOCKOCTH, PaCCTOSTHUAE OT
NPAMOM 10 MIIOCKOCTH

75

Beruncnenue paccTossHuM
MEXy CKPELMBaIOIIUMUCS
MPSIMBIMU C TIOMOILBIO
MEePIECHANKYIISIPHOMN
IJIOCKOCTH

76

TpéxrpanHslii yroi,



https://lesson.edu.ru/lesson/0f8f157b-355c-44b3-a168-70a4250ad3b1
https://lesson.edu.ru/lesson/0f8f157b-355c-44b3-a168-70a4250ad3b1

HEpPaBEHCTBA I
TPEXTPAHHBIX YTJIOB.
Teopema ITudaropa,
TEOPEMBI KOCHHYCOB H
CHHYCOB JIJIsl TPEXTPAHHOTO

yria

77

DneMeHTHI chepruIecKoi
Tre€OMETPUHU: Te0Ie3UUECKre
JIMHUM Ha 3emJie

78

KonrponsHas padora "Yribl
U pacCTOSIHUS"

79

CucreMaTu3alus 3HaHuH
"MHOrorpaHHuK  €ro
SJIEMEHTEI"

80

[Mupamuna. Buasl nupamui.
[IpaBunbHas nupamuaa

81

IIpusma. Ilpssmas u
HAaKJIOHHAs IPU3MBL.
[IpaBunbHas npuzma

82

[IpsiMolt napasenenumnen,
IIPSIMOYTOJIbHBIN
napaiesienumnes, Kyo

&3

Beimykiibie MHOTOTpaHHHKH.
Teopema Jinepa

84

Brinykiible MHOTOTpaHHUKH.
Teopema Diinepa.
[IpaBuibHbBIE U
MOJIyTIPaBUIIbHBIE




MHOT'OIrpaHHUKHA

KontponbHas padota

85
"MHororpaHHuku"
[TonsiTue BexkTOpa Ha https://lesson.edu.ru/lesson/792b235¢c-
86 IIJIOCKOCTHU U B 6941-4424-8ef4-f5d8e7146c97
MPOCTPAHCTBE
https://lesson.edu.ru/lesson/9a20b1f4-
87 CymMmma BEKTOPOB 2e8c-475b-bebf-5b7b4f6754aa
https://lesson.edu.ru/lesson/9a20b1f4-
88 Pa3HocTh BekTOpOB 2e8c-475b-bebf-5b7b4f6754aa
https://lesson.edu.ru/lesson/3fc9c7fb-
89 [IpaBuio mapannenenunena 7b06-440d-b510-14b1d3624653
v https://lesson.edu.ru/lesson/3fc9c7fb-
MHO>XEHHE BEKTOPa Ha
90 p 7b06-440d-b510-14b1d3624653
YHUCIIO
Paznoxxenue Bexropa no
6 . https://lesson.edu.ru/lesson/860a2a3f-
a3uCcy TPEX BEKTOPOB, HE
91 yp Up 4a42-4ff3-ale8-1f3d962a3d6e
JIEXKAIUX B OJHOH
IJIOCKOCTU
https://lesson.edu.ru/lesson/4123¢c3f0-
92 CkansipHoe Mpou3BeJICHUE 10e4-4bee-b08a-323a3526de22
B - A Me https://lesson.edu.ru/lesson/496e61fc-
BIYHCIIEHU J1a MEX
93 T y b8a5-407e-ae24-f91d12d32c0a
BEKTOPAaMHU B MPOCTPAHCTBE
94 [Ipocreiimue 3agauu ¢ https://lesson.edu.ru/lesson/46decae0-



https://lesson.edu.ru/lesson/792b235c-6941-4424-8ef4-f5d8e7146c97
https://lesson.edu.ru/lesson/792b235c-6941-4424-8ef4-f5d8e7146c97
https://lesson.edu.ru/lesson/9a20b1f4-2e8c-475b-bebf-5b7b4f6754aa
https://lesson.edu.ru/lesson/9a20b1f4-2e8c-475b-bebf-5b7b4f6754aa
https://lesson.edu.ru/lesson/9a20b1f4-2e8c-475b-bebf-5b7b4f6754aa
https://lesson.edu.ru/lesson/9a20b1f4-2e8c-475b-bebf-5b7b4f6754aa
https://lesson.edu.ru/lesson/3fc9c7fb-7b06-440d-b510-14b1d3624653
https://lesson.edu.ru/lesson/3fc9c7fb-7b06-440d-b510-14b1d3624653
https://lesson.edu.ru/lesson/3fc9c7fb-7b06-440d-b510-14b1d3624653
https://lesson.edu.ru/lesson/3fc9c7fb-7b06-440d-b510-14b1d3624653
https://lesson.edu.ru/lesson/860a2a3f-4a42-4ff3-a1e8-1f3d962a3d6e
https://lesson.edu.ru/lesson/860a2a3f-4a42-4ff3-a1e8-1f3d962a3d6e
https://lesson.edu.ru/lesson/4123c3f0-10e4-4bee-b08a-323a3526de22
https://lesson.edu.ru/lesson/4123c3f0-10e4-4bee-b08a-323a3526de22
https://lesson.edu.ru/lesson/496e61fc-b8a5-407e-ae24-f91d12d32c0a
https://lesson.edu.ru/lesson/496e61fc-b8a5-407e-ae24-f91d12d32c0a

BEKTOpaMU 534c-4b23-bfa8-3c6ecfdc5247
n . https://lesson.edu.ru/lesson/46decae0-
OCTEHIINE 3a0a4U C
95 p A 1 534c-4b23-bfa8-3c6ecfdc5247
BEKTOpaMHU
pocTeRILe 318w ¢ https://lesson.edu.ru/lesson/46decae0-
TEUIIN qy
96 P a 1 534c-4b23-bfa8-3c6ecfdc5247
BEKTOpaMHU
n . https://lesson.edu.ru/lesson/46decae0-
OCTEHIINE 3a0a4U C
97 p A 1 534c-4b23-bfa8-3c6ecfdc5247
BEKTOpaMHU
O6061LerIe https://lesson.edu.ru/lesson/d7a84a3c-
HUE U
98 Hl . 1 afee-460a-908e-11c8f1b29b97
cucTeMaTH3allus 3HaHUI
0606 https://lesson.edu.ru/lesson/d7a84a3c-
oOl1IeHrEe U
99 H . 1 afee-460a-908e-11c8f1b29b97
cUCTEMAaTH3aIug 3HaHUHI
Htorosas xoHTpOIbHAS
100 P 1
pabora
101 HrtoroBas KOHTpoOJIbHAS |
paborta
O6061LerIe https://lesson.edu.ru/lesson/d7a84a3c-
HUE U
102 Hl . 1 afee-460a-908e-11c8f1b29b97
cucTeMaTH3allus 3HaHUI
OBIIEE KOJIMYECTBO YACOB 102

[10 ITPOT'PAMME



https://lesson.edu.ru/lesson/46decae0-534c-4b23-bfa8-3c6ecfdc5247
https://lesson.edu.ru/lesson/46decae0-534c-4b23-bfa8-3c6ecfdc5247
https://lesson.edu.ru/lesson/46decae0-534c-4b23-bfa8-3c6ecfdc5247
https://lesson.edu.ru/lesson/46decae0-534c-4b23-bfa8-3c6ecfdc5247
https://lesson.edu.ru/lesson/46decae0-534c-4b23-bfa8-3c6ecfdc5247
https://lesson.edu.ru/lesson/46decae0-534c-4b23-bfa8-3c6ecfdc5247
https://lesson.edu.ru/lesson/d7a84a3c-afee-460a-908e-11c8f1b29b97
https://lesson.edu.ru/lesson/d7a84a3c-afee-460a-908e-11c8f1b29b97
https://lesson.edu.ru/lesson/d7a84a3c-afee-460a-908e-11c8f1b29b97
https://lesson.edu.ru/lesson/d7a84a3c-afee-460a-908e-11c8f1b29b97
https://lesson.edu.ru/lesson/d7a84a3c-afee-460a-908e-11c8f1b29b97
https://lesson.edu.ru/lesson/d7a84a3c-afee-460a-908e-11c8f1b29b97

11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoTsI

JlaTa
H3ydeHusl

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIe pecypchl

IToBTOpEHME TEMBI
"Koopaunatsl BeKTOpa Ha
IJIOCKOCTH U B
npocrpaHcrae”

https://01math.com/

[ToBTOpEHME TEMBI
"CkansipHoe npou3BeAeHNE
BEKTOPOB"

https://01math.com/

[ToBTOpEHME TEMBI
"Beruncienue yriia Mexmay

BEKTOpPaMH B IIPOCTpaHCTBE"

https://01math.com/

[ToBTOpEHME TEMBI
"YpaBHeHHE NPSIMOH,
MPOXOSIIICH Yepe3 1Be
TOYKH"

https://01math.com/

YpaBHEHUE IUIOCKOCTH,
HOpMaJb, ypaBHEHHE
IJIOCKOCTHU B OTpE3Kax

https://01math.com/

YpaBHEHUE IUIOCKOCTH,
HOpMallb, ypaBHEHUE
IIJIOCKOCTH B OTPE3KaX

https://01math.com/

BektopHoe npousBeneHue

https://01math.com/

JInHENHbIE HEPABEHCTBA,
JINHENHOE

https://01math.com/



https://01math.com/
https://01math.com/
https://01math.com/
https://01math.com/
https://01math.com/
https://01math.com/
https://01math.com/
https://01math.com/

IIPOrpaMMUpPOBaHHE

JIuHeliHbIe HEpaBEHCTBA,
JINHENHOE
MporpaMMHUpPOBaHUE

https://01math.com/

10

AHanuTHYeCKUE METOIEI
pacdéTa yria Mexay
MPSMBIMH B
MHOI‘OFpaHHI/IKaX

https://01math.com/

11

AHanuTHYeCKUE METOIEI
pacdéra yria Mexay
IUIOCKOCTSIMH B
MHOTOTpaHHUKaX

https://01math.com/

12

dopmyiia pacCTOIHUS OT
TOYKH J10 TUIOCKOCTH B
KOOpJIUHaTax

https://01math.com/

13

Haxoxnenue pacctostHuii oT
TOYKH JI0 TIOCKOCTH B KyOe

https://01math.com/

14

Haxoxnenue pacctossHui OT
TOYKH J10 TUNIOCKOCTH B
[IPaBUJIILHON IIUPAMUJIC

https://01math.com/

15

KontponbHas padota
"AHanmuTHYECKAs
reomerpus”

16

Ceuenus MHOTI'OI'paHHUKOB!
CTaHJApTHEBIC
MHOTI'OrpaHHUKHA

https://01math.com/

17

CeueHnst MHOTOI'PaHHUKOB:
METOJ, CIE0B

https://01math.com/



https://01math.com/
https://01math.com/
https://01math.com/
https://01math.com/
https://01math.com/
https://01math.com/
https://01math.com/
https://01math.com/

18

CeueHnst MHOTOI'PaHHUKOB:

CTaHJapTHBIE TIJIOCKOCTH,
repecevYeHus MPSIMBIX U
IJIOCKOCTEN

19

[TapamiensHbIe IpsIMBIE U
IIJIOCKOCTH: TIapaJIJICIIbHBIE
CEYCHUS

https://lesson.edu.ru/lesson/33cdfabd

20

[TapannensHbIE IPAMBIE U
IUIOCKOCTH: PaCcU€T
OTHOLUEHUH

https://lesson.edu.ru/lesson/33cdfabd

21

[TapamiensHbIe IpsIMBIE U
IIJIOCKOCTH: YIJIBI MEXIY
CKpELIUBAIOIIMMUCS
IPSIMBIMU

https://lesson.edu.ru/lesson/01d61361-
df8b-4ab7-8c7e-1473fda56f57

22

IlepnenqukynspHsie
IIPSIMBIE U TNIOCKOCTH:
CTaHJIapTHBIE MapBI
NEPIEHIUKYISIPHBIX
TJIOCKOCTEHN U MPSMBIX,
CUMMETPUU
MHOT'OTPaHHUKOB

https://lesson.edu.ru/lesson/fladbfd7-
b3c4-4dee-bd86-261739dbd433

23

IlepnenqukynspHsie
IIPSIMBIE U TUIOCKOCTH:
TeopeMa O Tpex
HEPICHIUKYIIApax

https://lesson.edu.ru/lesson/46e08a4e-
4847-4be7-b5a7-bf41886e8610

24

IlepnenqukynspHsie
IIPSIMBIE U TUIOCKOCTH:
BBIYUCIICHUS JJIVH B



https://lesson.edu.ru/lesson/33cdfabd
https://lesson.edu.ru/lesson/33cdfabd
https://lesson.edu.ru/lesson/01d61361-df8b-4ab7-8c7e-1473fda56f57
https://lesson.edu.ru/lesson/01d61361-df8b-4ab7-8c7e-1473fda56f57
https://lesson.edu.ru/lesson/f1adbfd7-b3c4-4dee-bd86-261739dbd433
https://lesson.edu.ru/lesson/f1adbfd7-b3c4-4dee-bd86-261739dbd433
https://lesson.edu.ru/lesson/46e08a4e-4847-4be7-b5a7-bf41886e8610
https://lesson.edu.ru/lesson/46e08a4e-4847-4be7-b5a7-bf41886e8610

MHOT'OrpaHHUKax

25

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJIbHUKOB,
(bopMyITBI TS TUTOTIAICH,
COOOpakeHHsI MOA00MS

https://lesson.edu.ru/lesson/2e3dfa6a-
ed9d-4edc-beb8-13272ac4cd13

26

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJIbHUKOB,
(bopMyITBI TS TUTOTIAICH,
COOOpakeHHsI TOA00MS

https://lesson.edu.ru/lesson/2e3dfa6a-
ed9d-4edc-beb8-13272ac4cd13

27

[ToBTOpEHME: TIOIMAAN
MHOTOYTOJIbHUKOB,
dhopMyITBI 715 TUTOIIACH,
COOOpakeHHsI MOA00MS

https://lesson.edu.ru/lesson/2e3dfaba-
ed9d-4e4dc-beb8-13272ac4cd13

28

IImomanu ceuenunii
MHOTOTPaHHUKOB: TUIOIIAINA
MMOBEPXHOCTEH, pa3pe3aHusi
Ha 9acTH, COOOpaKeHUs

o 00us

https://01math.com/

29

IImomanu ceuenunii
MHOTOTPaHHUKOB: TUTOIIIA !
MMOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpaXKEeHUs

o 00us

https://01math.com/

30

KontponbHas padota
"[ToBTOpEHME:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTpaHHHUKOB"

31

O0BéM Terma. O0BeEM
MPSIMOYTOJIBHOTO

https://lesson.edu.ru/lesson/69a0b0ad-
42a7-4cf2-bc03-af670f9b9226



https://lesson.edu.ru/lesson/2e3dfa6a-ed9d-4e4c-beb8-13272ac4cd13
https://lesson.edu.ru/lesson/2e3dfa6a-ed9d-4e4c-beb8-13272ac4cd13
https://lesson.edu.ru/lesson/2e3dfa6a-ed9d-4e4c-beb8-13272ac4cd13
https://lesson.edu.ru/lesson/2e3dfa6a-ed9d-4e4c-beb8-13272ac4cd13
https://lesson.edu.ru/lesson/2e3dfa6a-ed9d-4e4c-beb8-13272ac4cd13
https://lesson.edu.ru/lesson/2e3dfa6a-ed9d-4e4c-beb8-13272ac4cd13
https://01math.com/
https://01math.com/
https://lesson.edu.ru/lesson/69a0b0ad-42a7-4cf2-bc03-af670f9b9226
https://lesson.edu.ru/lesson/69a0b0ad-42a7-4cf2-bc03-af670f9b9226

napajijiejacnuicaa

3amaun 00 yaBOEHUH KyOa,

32 0 KBajJpatype Kyo0a; o https://01math.com/
TPUCEKIIUU yIJia
CrepeomeTpuueckue https://01math.com/
13 3a/1auu, CB3aHHBIC C
00BEMOM TIPSIMOYTOJIBHOTO
napajienenumneaa
[Tpuknagueie 3aqaun, https://01math.com/
14 CBSI3aHHBIC C BBIYUCIICHUEM
00BEMa MPSMOYTOJIBHOTO
napajuiesenumnesaa
https://lesson.edu.ru/lesson/9146d68c-
35 O0BEM TPSIMON TPU3MBI ba3f-4906-ba93-2bf74b4c5728
CrepeomeTpuyeckue https://lesson.edu.ru/lesson/9146d68c-
3a71a4d, CBSI3aHHBIE C ba3f-4906-ba93-2bf74b4c5728
36 BBIYHCIICHHEM 00BEMOB
IIPSIMOM IIPU3MBI
[Ipuxnaguelie 3a1auu, https://lesson.edu.ru/lesson/9146d68c-
37 CBSI3aHHBIE C 00BEMOM ba3f-4906-ba93-2bf74b4c5728
IIPSIMOM IIPU3MBI
Brruucnenune o0bEMOB eI € https://lesson.edu.ru/lesson/9146d68c-
TIOMOIIBIO OMTPEIEIEHHOTO ba3f-4906-ba93-2bf74b4c5728
38 unarerpana. O0bsEM
HAKJIOHHOM TTPU3MBI
Brruucnenne o0bEMOB eI € https://lesson.edu.ru/lesson/622c1197-
39 MOMOIIBIO OMIPEACIEHHOTO aeb7-4716-9118-ae4a5843bbc0

unaterpana. O0bpEM



https://01math.com/
https://01math.com/
https://01math.com/
https://lesson.edu.ru/lesson/9146d68c-ba3f-4906-ba93-2bf74b4c5728
https://lesson.edu.ru/lesson/9146d68c-ba3f-4906-ba93-2bf74b4c5728
https://lesson.edu.ru/lesson/9146d68c-ba3f-4906-ba93-2bf74b4c5728
https://lesson.edu.ru/lesson/9146d68c-ba3f-4906-ba93-2bf74b4c5728
https://lesson.edu.ru/lesson/9146d68c-ba3f-4906-ba93-2bf74b4c5728
https://lesson.edu.ru/lesson/9146d68c-ba3f-4906-ba93-2bf74b4c5728
https://lesson.edu.ru/lesson/9146d68c-ba3f-4906-ba93-2bf74b4c5728
https://lesson.edu.ru/lesson/9146d68c-ba3f-4906-ba93-2bf74b4c5728
https://lesson.edu.ru/lesson/622c1197-aeb7-4716-9118-ae4a5843bbc0
https://lesson.edu.ru/lesson/622c1197-aeb7-4716-9118-ae4a5843bbc0

nupaMHuabl

40

dopmymna 00bEMa
nupamuibl. OTHOILIEHUE
00BEMOB MUPAMUJI C OOIITIM
yriaoMm

https://lesson.edu.ru/lesson/622c1197-
aeb7-4716-9118-ae4a5843bbc0

41

dopmyna 00bEMa
nupamuel. OTHOIIEHUE
00BEMOB MUPAMUJI C OOIITIM
yrIoM

https://lesson.edu.ru/lesson/622c1197-
aeb7-4716-9118-ae4a5843bbc0

42

CrepeomeTpuyeckue
3a7a4M, CBSI3aHHBIC C
00bEMaMU HAKJTIOHHOMH
IIPU3MBI

https://01math.com/

43

CrepeomeTpuyeckue
3a7a4M, CBSI3aHHBIE C
00BEMaMH THUPAMHTBI

https://01math.com/

44

IIpukiiaguelie 3aga4u 10
teme "OOBEMEI TET",
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM TTPU3MBI

https://01math.com/

45

[Ipukiiaguelie 3aga4u 1o
teme "O0bEMBI TEN",
CBSI3aHHBIC C 00BEMOM
MTAPaAMUTBI

https://01math.com/

46

[TpumeHeHne 00HEMOB.
Beruucnenue pacctosiHus 10
IIJIOCKOCTH

https://01math.com/

47

KontponbHas padota
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"O6BEM MHOTOrpaHHUKA"

Hunmuaapudeckas
MOBEPXHOCTh, 00pa3yoIIne

https://lesson.edu.ru/lesson/3ccb2fac-

48 » 977b-434e-8099-0b67b356a878

UUAITUHIPUYECKON

MMOBEPXHOCTHU

HHHHHHI\?' Hpsmoit https://lesson.edu.ru/lesson/3ccb2fac-
49 KPYTOBOM INTTHIP: 977b-434e-8099-0b67b356a878

[Inomane MoBepxXHOCTH

HUATUHIpA

Konunueckas moBepxXHOCTb, https://lesson.edu.ru/lesson/ac29e450-
50 o0pa3ymolire KOHU4eCKOn 121e-4c17-bae7-cc187cbd57de

noBepxHoctu. Konyc

CedeHue KoHyca https://lesson.edu.ru/lesson/ac29e450-
51 IJIOCKOCTBIO, MapaJlIeIbHON 121e-4c17-bae7-cc187cbd57de

IIJIOCKOCTH OCHOBAHMS

Y ceu€HHbIN KOHYC. https://lesson.edu.ru/lesson/4042e696-
52 N300paxeHne KOHYCOB U d7d5-4028-92ec-716645595d84

YCEUEHHBIX KOHYCOB

ITmomane OOKOBOI https://lesson.edu.ru/lesson/4ac3c941
53 MIOBEPXHOCTHU U MOJIHOU

MMOBEPXHOCTH KOHYyCa

ITnowans OOKOBOI https://lesson.edu.ru/lesson/4ac3c941
54 MIOBEPXHOCTHU U MOJIHOU

ITOBEPXHOCTU KOHYCa

(-TepeOMETpHICCKHE 3a1ar1 https://lesson.edu.ru/lesson/d63a983c-
55 Ha AOKASATEILETR0 1 ca3c-4fd8-9013-343e5d0569a4

BBIYMCIICHUE, TOCTPOCHUEM
CEYEHU LIWIMHApPA, KOHyCca
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CrepeomeTrpuueckue 3a1a4u
Ha JI0OKa3aTeIbCTBO

https://lesson.edu.ru/lesson/d63a983c-

56 ca3c-4fd8-9013-343e5d0569a4
BBIYHCIICHHE, TIOCTPOCHUEM
CEYEHU WIMHIpPA, KOHyca
I . e sana https://lesson.edu.ru/lesson/d63a983c-
WKJIaTHBI qu
57 P g A, ca3c-4fd8-9013-343e5d0569a4
CBSI3aHHBIE C IIHJIMHIPOM
1 https://lesson.edu.ru/lesson/d63a983c-
HKJIQHBIE 3a7a4H,
58 p A A ca3c-4fd8-9013-343e5d0569a4
CBSI3aHHBIE C LIMJIUHJIPOM
https://lesson.edu.ru/lesson/1883b552-
59 Cdepa u map 377f-4ab0-8bfa-11ac51bdOeld
[Tepecedyenue cdepsl u mapa
https://lesson.edu.ru/lesson/d525¢739-
¢ mIockocTrio. Kacanme
60 2847-4467-aa79-7bdad419241f
mapa u cepbl TIIOCKOCTHIO.
Bun u n3zobpaxkenue mapa
Ilepeceuenue chepsl u mapa
P dep p https://lesson.edu.ru/lesson/d525¢739-
¢ mIockocTrio. Kacanme
61 2847-4467-aa79-7bdad419241f
mapa u cepbl TIIOCKOCTHIO.
Bun u n3obpaxkenue mapa
VYpasaenue chepsl. https://lesson.edu.ru/lesson/d525¢c739-
62 [Tnomane cheprr u eé 2847-4467-aa79-7bdad419241f
gacTer
https://lesson.edu.ru/lesson/0e14f5bd-
63 CummeTtpus cdepsl U mapa 0f79-4c0a-ae78-3a7a23a4c8ad
64 CrepeoMmeTpriecKkue 3a1auu https://lesson.edu.ru/lesson/0e14f5bd-

Ha JOKa3aTCJIbCTBO U

0f79-4c0a-ae78-3a7a23a4c8ad
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BBIYHMCIICHHE, CBSI3aHHbBIE CO
cdepoii u mapom,
MOCTPOEHUEM UX CEUCHUH
MJIOCKOCTBIO

CrepeomeTrpuueckue 3a1a4u
Ha JIOKa3aTelbCTBO U
BBIUUCIICHHE, CBSI3aHHBIE CO

https://lesson.edu.ru/lesson/0e14f5bd-

65 . 0f79-4c0a-ae78-3a7a23a4c8ad
cdepoii u mapom,
MOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO
IIpukiiagueie 3agauu, https://lesson.edu.ru/lesson/9e892755-
66 CBsI3aHHBIE CO chepoil 99d8-4c65-99a7-f3a69b8ce7cb
apom
[ToBTOpEHME: OKPYKHOCTH
P Dy https://lesson.edu.ru/lesson/9e892755-
Ha MJIOCKOCTH, BBIYUCIICHHS
67 99d8-4¢65-99a7-f3a69b8ce7cb
B OKPY>KHOCTH,
CTaHJapTHBIC TTO00US
Pa3znnunble koMOMHAINH https://lesson.edu.ru/lesson/9e892755-
68 TEJ BpallleHUs U 99d8-4c65-99a7-f3a69b8ce7cb
MHOT'OTPaHHUKOB
" https://lesson.edu.ru/lesson/9e892755-
3anauu no teme "Tena u
69 " 99d8-4c65-99a7-f3a69b8ce7cb
MMOBEPXHOCTU BpAIIEHUS
" https://lesson.edu.ru/lesson/9e892755-
3amaun o Teme "Tena u
70 " 99d8-4c65-99a7-f3a69b8ce7cb
ITOBEPXHOCTH BpAILEHUS
71 Kontponbnas padota "Tena
Y MMOBEPXHOCTH BpanieHus"
72 O06wém nununaapa. Teopema https://lesson.edu.ru/lesson/876f7¢c15-
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00 00béMe mpsAMOTo
[UJIHHAPA

e327-4d74-b638-9a0a7a730994

Brruucienue 00bEMOB TEI C

https://lesson.edu.ru/lesson/876f7c15-

73 MIOMOLIBIO ONIPEACIEHHOTO e327-4d74-b638-9a0a7a730994
uHTerpaia. O0bsEM KoHyca
[Tmomann 6OKOBOH U https://lesson.edu.ru/lesson/876f7c15-
74 MOJTHON MOBEPXHOCTH e327-4d74-b638-9a0a7a730994
KOHYca
CrepeoMeTpHUeCcKIE
p P https://lesson.edu.ru/lesson/876f7c15-
3aJ1a41, CBA3aHHEIC C
75 . e327-4d74-b638-9a0a7a730994
BBIYHCIIEHUEM 00BEMOB
UJTUHIpPA, KOHYCa
[TpuknagHelie 3a1a4u 1Mo https://lesson.edu.ru/lesson/876f7c15-
76 TeMme "OOBEMBI U IUIONIAAN e327-4d74-b638-9a0a7a730994
MOBEpXHOCTEM TEN"
O0BEM mapa 1 I1apoBOro
cektopa. Teopema 06
00nEéMe mapa. [Inomann
cepht. C ep conte B Hec . https://lesson.edu.ru/lesson/6a32ddff-
bl. CT METPUUYECKH
77 p p p c4b2-4e1d-9c4c-192c017b7418
3aJ1a41, CBA3aHHEIC C
BBIYHCIIEHHEM 00BEMOB
apa, mapoBOTrO CETMEHTa U
[IIAPOBOTO CEKTOPa
[TpuknagHelie 3a1a4u 1Mo
teme "OOBEMEI TET",
. https://lesson.edu.ru/lesson/6a32ddff-
CBsI3aHHBIE C 00BEMOM I1apa
78 c4b2-4e1d-9c4c-192c017b7418

Y TUTOMIAIBI0 C(heph.
COOTHOILIEHUS] MEXKTY
IUIOLIAASIMU IOBEPXHOCTEN
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U 00bEMaMU OIO0HBIX TENT

79

ITomoOusble Tena B
npocrpaHcTse. M3sMeHeHue
o0BEMa mpu moo0uu.
CrepeomeTrpuueckue
3aJlauu, CBS3aHHBIC C
BBIUHCIICHHEM 00bEMOB Tell
Y IUTONIAJIEH TOBEPXHOCTEN

https://lesson.edu.ru/lesson/8ael14067-
ab4c-40db-b3a8-a8e8ca33b558

80

KonrtponsHas pabora
"IInouiaay NOBEpPXHOCTU U
00BEMBI KPYTJIBIX TEm"

81

JIBM>KeHUS MPOCTPAHCTBA.
OtoOpakenusi. J|BukeHust u
paBeHCTBO puryp. Obuue
CBOKCTBA JBUKECHUI

https://lesson.edu.ru/lesson/29ce4dff-
23f3-4e09-b8ee-2af2210709cf

82

Bunnl nBukeHNui:
MapasuiebHbIN MEPEHOC,
LEHTpaIbHasi CHMMETPUS,
3epKajbHasi CHMMETpPHS,
IIOBOPOT BOKPYT IIPSIMOI

https://lesson.edu.ru/lesson/29ce4dff-
23f3-4e09-b8ee-2af2210709cf

83

[IpeoOpazoBanms momoowus.
[Tpsmas u chepa Diinepa

84

I'eomeTpuueckue 3amaun Ha
MIPUMEHEHUE JTBUKCHUS

85

KonrtponsHas pabora
"BexTopsl B mpocTpaHcTee”

86

O6o0maromiee MOBTOPEHHE
11 moHSATHI K METOIOB

https://01math.com/
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Kypca reomerpun 10—-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHuii: "[lapannensHOCTh
MPSAMBIX U ITIOCKOCTEH B
npoctpaHcTae"

87

O6o0m1aromiee MOBTOPEHUE
11 moHSATHI 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHuii: "BekTopsl B
npocrpaHcrae”

https://01math.com/

88

O6o0maromiee MOBTOPEHHE
11 moHSATHI 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHUM: "BekTopsl B
npoctpaHcrae”

https://01math.com/

89

O6o0maromiee MOBTOPEHHE
11 moHSATHI 1 METOIOB
Kypca reomerpun 10-11
KJIAaCCOB, CUCTEMAaTHU3aIlH
3HaHui: "O0beM
MHOroOrpaHHuka"

https://01math.com/

90

O6o0maromiee MOBTOPEHHE
11 moHSATHI 1 METOIOB
Kypca reomerpun 10—-11
KJIAaCCOB, CUCTEMAaTHU3aIlH
3HaHui: "O0beM
MHOrOrpaHHuka"

https://01math.com/



https://01math.com/
https://01math.com/
https://01math.com/
https://01math.com/

91

O6o0m1aromiee MOBTOPEHUE
11 moHSATHI 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
sgagui: "Tnomann
MOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

https://01math.com/

92

O6o0maromiee MOBTOPEHHE
11 moHSATHI 1 METOIOB
Kypca reomerpun 10-11
KJIAaCCOB, CUCTEMAaTH3aIlH
sganui: "[lmomanu
MOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

https://01math.com/

93

HrtoroBas KOHTpoOJIbHAS
pabora

94

HrtoroBas KoHTpoOJIbHAS
paborta

95

[ToBTOpeHue, 06001IEeHNE 1
cucTeMaTu3anus 3HaHU

96

Ucrtopus pazsutus
CTEPEOMETPUU KaK HAYKU U
€€ poJib B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

97

Hcropus passutus
CTEpPEOMETPUU KaK HAyKu U
€€ poJib B pPa3BUTHH



https://01math.com/
https://01math.com/

COBpeMeHHBIX I/IH)KCHepHBIX
1 KOMITHhIOTEPHBIX
TEXHOJIOTUN

98

Hcropus passutus
CTEpPEOMETPUU KaK HayKu U
€€ poJib B Pa3BUTHH
COBPEMEHHBIX UH)KCHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUHI

99

Hcropus pasButus
CTEpPEOMETPUU KaK HayKu U
€€ poJIb B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTHI

100

Hcropus passutus
CTEPEOMETPUH KAK HAYKU U
€€ poJIb B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTHI

101

Ucrtopus pazsutus
CTEPEOMETPUU KAK HAYKU U
€€ poJIb B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

102

Ucrtopus pazsutus
CTEepEOMETPUU KaK HAyKu U




€€ poJb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX

TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

102




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

I'eomeTpust, 10-11 knaccewl/ Atanacss JI.C., byty3oB B.®., Kagomuer C.b. u
npyrue, AkunoHnepHoe oouectBo «M3natensctBo «IIpocsenienues

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

e Teomerpus, 10-11 xknaccel/ Aranacsu JI.C., byry3zor B.®., Kagomiies
C.b. u apyrue, AxkimonepHoe o6mectBo "M3narensctBo "l[IpocBemienue"
o Teomerpus. [unaktuaeckue matepuansl 10 kinacc. ABtop: byty3os
B.®., [Ipaconos B.B., Akiiuonepnoe o0uiectBo "N3aaTenscTBO
"IIpocBemienne"” » 'eomerpus. Metoanueckue pekomeHganuu k Y MK
e "['eomerpus 10-11 kmaccer". ABrop: byry3os B.®., [Ipaconos B.B.,
AxknnonepHoe obiecto "M3natenscTBo "[Ipocsenienue”
IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
https://resh.edu.ru/
https://uchi.ru/
https://lib.myschool.edu.ru/
https://01math.com/



https://resh.edu.ru/
https://uchi.ru/
https://lib.myschool.edu.ru/
https://01math.com/

		2024-10-10T13:35:56+0300
	СКИБИНА ОКСАНА АЛЕКСЕЕВНА




