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INOACHUTEJIBHAS 3AIINCKA

['eomerpust siBAsieTcss OAHUM M3 0a30BBIX KYpCOB HAa YPOBHE CPEIHETO
o0miero oopa3oBaHusl, TaK Kak 00ECIIeYNBAET BO3MOKHOCTh U3YUEHUS TUCLMILIUH
€CTECTBEHHO-HAYYHOM HAIIPAaBIICHHOCTH M MNPEIMETOB T'YMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy ~ JIOTUYECKOE  MBILIUIEHHE,  (POPMUPYEMOE  TpU  U3YYEHUU
00y4YarOMIMMUCS MOHSATUHHBIX OCHOB F€OMETPHUH, MPH J10KA3aTEIbCTBE TEOPEM H
NOCTPOCHHUH LETIOYKH JIOTUYECKUX YTBEPKIACHUN NPHU PEIICHUU T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJBUIaTb M OINPOBEPraTh TMIIOTE3bl HENOCPEACTBEHHO
UCIIONIB3YIOTCSl TIPU PELICHUM 33/1a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
dusnyeckux 3amad.

Lenb ocBoeHust mporpamMmbl yueOHOro kypca «I'eomerpusi» Ha yriay0néHHOM
YpOBHE — pa3BUTHE WHJUBHUAYaJIbHBIX CIIOCOOHOCTEH OOydYaloIMXcs MpU
M3YyYECHUHM TE€OMETPUH, KaK COCTABJISIONICH NMpeaMeTHOU obnactu «MaTtemartuka u
uHpopMaTukKa»  yepe3  oOeclieueHHe  BO3MOXKHOCTH  NPHOOPETEHUS U
WCIIONb30BaHUsl Oosiee TIIyOOKHMX TEOMETPUUYECKWX 3HAHMW U  JICWCTBUH,
CHELM(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIEHIHOI0 MPO(hEeCcCHOHATBHOTO
00pa30BaHus, CBA3aHHOI'O C HCIIOJIb30BAHUEM MATEMATHKU.

[IpropuTeTHBIMH 3aJja4aMU Kypca T€OMETPUM Ha YriIyOJIEHHOM YpOBHE,
pacIIupsIIOIIMMH U YCUIIMBAIOUIUMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCSI:

pacIIMPEHUE MPEACTABICHHUS O TEOMETPUM KAK YAaCTH MUPOBOU KYJIbTYphI U
(opMHUpOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIIUM MUPOM;

dbopMupoBaHue MPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BOXHEUIINX MAaTEMaTUYECKUX MOJENSIX, IMO3BOJISIIOIINX ONUCHIBATH M H3y4daTh
pa3HbIe SBJICHUS OKPYXKAIOIIEr0 MUpa, 3HAHWE MOHATHIHOIO arnmapara o pasueny
«CtepeoMeTpus» y4eOHOr0 Kypca reOMeTpHH;

dbopmMupoBaHue  yMEHHS ~ BIaJ€Th  OCHOBHBIMH  TOHATHUSMHU O
IPOCTPAHCTBEHHBIX (UIypax U UX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyn ¥ yMeHHE HMX NPUMEHSTh, YMEHHUS JOKAa3bIBaTh TEOPEMbl M HAXOAMTh
HECTaHJApTHBIE CIIOCOOBI PELLICHHMS 3a/aY;

dbopMupoBaHUE YMEHHMs paclO3HABATh HA YEPTEkKaxX, MOACISAX U B pPEaIbHOM
MHpPE MHOTOTPaHHMKH M Te€jla BpAIIEHUs, KOHCTPYMPOBATh TI'€OMETPUYECKHUE
MOJICIIH;

(dbopMupoBaHUE MOHUMAHUS BO3MOXHOCTHM aKCHOMATUYECKOTO MOCTPOCHMS
MaTEeMaTUYECKUX TeOopuH, (HOPMUPOBAHHE MOHUMAHHUS POJIM AKCHOMATUKH MpPH
IIPOBEJACHUH PACCYXKIACHUM;

(dbopMHUpOBaHUE YMEHHMs BIAJETh METOAAMH JOKA3aTEeNbCTB M aJTOPUTMOB
pELICHHs, YMEHHSI WX NPUMEHSATh, MPOBOJIUTH JOKA3ATEIIbHBIE PACCYKICHUS B
XOJIE€ PELIEHNs CTEPEOMETPUYECKHUX 3a1a4 U 3a/1a4 C PAKTUYECKUM COACPKAHUEM,
dbopMUpoBaHUE TPEACTABICHUS O HEOOXOIMMOCTHM  JIOKA3aTeNbCTB  MpU



000CHOBaHMHM MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCUOMATUKU B TIPOBEICHUU
JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHEC W COBEPIICHCTBOBAHWE WHTEIUICKTYaJbHBIX W  TBOPYECKUX
CIIOCOOHOCTEH O0Y4YarOIIMXCs, MO3HABATEIHLHOM aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHHH, KpUTUHIHOCTH MBIIIICHUS, MHTEpPECca K U3YUCHUIO TEOMETPHH;

dbopmupoBanue (HYHKIIMOHATBLHON TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETPUH:
YMEHHS PACIO3HABATh TMPOSBIICHUS TEOMETPUUECKHX TMOHSATHUM, OOBEKTOB W
3aKOHOMEPHOCTEH B PCabHBIX JKU3HCHHBIX CHTYAIUSIX M MPH HU3YYCHHH JIPYTHX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHMS pEabHBIX CHTYaIlMid, HWCCIICIOBAHUS TOCTPOCHHBIX MOJIEICH,
WHTEPIPETAIIIU TTOIYICHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpKATEIbHBIMHU JTUHUSMH yu4eOHOTO Kypca «I'eomeTpus» B
10-11 «naccax sBisroTcs: «lIpsiMble U TUIOCKOCTH B MPOCTPAHCTBE,
«Muororpanaukn», «Tema  BpameHus», «BeKTopsl U KOOpAMHATHL B
POCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHnMe «yMETh OIEPUPOBATH
MOHATUSMIY, PEJICBAaHTHBIMH TEOMETPUHM Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEp>KaTEIbHBIM JIMHUSAM Y4E€OHOr0 Kypca, a
dbopMupoBaHUE  JIOTHYECKUX YMEHHM  pacHpenenseTcsi He TOJbKO  TI0
COJIepKaTeNIbHBIM JIMHUSAM, HO U 10 TojaM oOyuenus. Conepikanre o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHOl padboueit
IPOrpaMMBbl, PACTIPEACIEHHBIM 10 TOoAaM OOY4YEHHUS, CTPYKTYPUPOBAHO TaKUM
0o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIILHBIM BOIIPOCAM 00y4aromuecs
oOpalanich HEOJHOKPATHO. OTO  TMO3BOJSET OPraHu30BaTh  OBJIAJICHHC
TCOMETPUYCCKUMHU TOHSATHUSIMH ¥ HABBIKAMU TMTOCIICIOBATEILHO U MTOCTYIATEIBHO, C
COOJIIOZIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIOYATh B OOLIYIO
CUCTEMY T€OMETPHUECKUX MPEACTABICHUN 00YJarONIUXCs, pacupsis U yriryomusis
e€, 00pazysi MpOYHBIE MHOKECTBCHHBIC CBSI3H.

[lepexona kK U3y4EHHUIO TEOMETPUU Ha YIITYOJIEHHOM YPOBHE MO3BOJISIET:

co3matb  ycimoBus sl auddepeHnanuu  00ydeHUs,  IMOCTPOCHUS
UHIUBUYaJbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEUYUTh YriayOoJaEHHOE
M3Yy4YCHUE TEOMETPHH KaK COCTABJIAIONIEH yaeOHOTo mpenMera « MareMaTrukay;

MOJITOTOBUTH OOYYAIOIMUXCS K TPOAODKCHHIO HW3YYCHHS MAaTEMaTHKH C
yu€ToM BbIOOpa Oyaymielt npodeccuu, obecrneurBas MPEEMCTBEHHOCTh MEXIY
0o01IUM 1 TTpo(pecCHOHAIbHBIM 00pa30BaHUEM.

Ha wusydenune yueOHOro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 waca B Heneno), B 11 xmacce — 102
yaca (3 yaca B HE/Ie0).



COJEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, TmpsiMas, IUIOCKOCTb,
npocTpadHcTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMHOE pacrosokeHue IpsAMBIX B IIPOCTPAHCTBE: INEPECEKAIOIIUECH,
NapaJuleIbHBIE W CKpEelIMBaromuecs mnpsMble. [Ipu3HaKW CKpEMMBAIOMIMXCS
npsAMbIX. [lapajienbHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MAapAIIIEIbHBIE
IPSIMBIE B POCTPAHCTBE, MAPAIIEIIbHOCTD TPEX MPAMBIX, NaPAJLIEIbHOCTD MPAMO
U 1iockoctu. [lapamiensHoe M LEHTpPaTbHOE MPOCKTHUPOBAHUE, H300pakKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajjIeNbHOTO MpOoeKTUpoBaHus. IM300paxkeHnue
buryp B mapajuienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YroOJl
MEXKy IPAMBIMHU B IIpocTpaHcTBE. [lapaienbHOCTh IIOCKOCTEN: MapajulesbHbIE
IJIOCKOCTH, CBOMCTBA rapaaieabHbIX IJIOCKOCTEH. IIpocrenmue
MPOCTPAHCTBEHHbIE (QUIYypbl HA IUIOCKOCTH: TETpa’Ap, Mapauielenunes,
MMOCTPOEHHUE CEYEHUI.

IleprieHAUKYIAPHOCTD NPSAMON U TNIOCKOCTH: MEPIIEHAUKYIISPHBIC MPSAMBIE B
IIPOCTPAHCTBE, IMpPSAMbBIE MApPAUICIbHBIE W NEPNEHAUKYJSIPHBIE K IIJIOCKOCTH,
IIPU3HAK MEPIEHAUKYIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O IpsAMOH
NEPIEHNKYIIIPHON IIJIOCKOCTH. OproronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 7O  TUIOCKOCTH,  MpoeKuus  (Urypbl Ha  IUIOCKOCTb.
[lepnieHIUKYIAPHOCTh  IUIOCKOCTEM: MPU3HAK NEPHEHAUKYISAPHOCTH  JBYX
IockocTer. TeopeMa 0 TpEX MEePIEeHAUKYIAPAX.

VYriasl B NPOCTPAHCTBE: Yrojd MEXKIY MNPSIMOM M TUIOCKOCTBIO, JABYTPAaHHbBIN
YIOJI, TMHENHBIM YroJl JIBYTPAHHOrO yrila. TpEXrpaHHbIA U MHOTOI'PAaHHBIE YTJIbI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoOHCTBa IUIOCKMX H
JNBYIPaHHBIX YIJIOB TPEXTPAHHOrO yriia. TeopeMbl KOCMHYCOB W CHUHYCOB ISl
TPEXTPAHHOIO yIJja.

MHoOrorpaHHuKHu

Buapsl MHOTOIpaHHHMKOB, pa3BEPTKA MHOrorpaHHuka. IIpuszma: N-yronpHas
npusMa, IpsMas ¥ HaKJIOHHasi PU3Mbl, OOKOBasi U MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannmenenunen, OPSAMOYIOJIBHBIM — HApajulelIeUIIEl W €ro  CBOWCTBA.
Kparyaiime myrm Ha TOBEpXHOCTM MHOTOrpaHHUKA. Teopema DJiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupa: n-yrompHas mnupamuia,
npaBWwibHAas W yceu€HHas nupamuiabl. CBolicTBa pédbep M OOKOBBIX TIpaHei
NpaBUJILHOM NHUpaMuabl. [IpaBuibHBIE MHOTONpaHHUKHW: NpPaBWIbHAS MpU3Ma H



IPAaBWIbHASL NUPAMHUAA, INPABUIbHAs TPEYrojibHAasg NHUPAaMHUIAa W IPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
TOEKAd AP U UKOCAIP.

Bbruncnenre 31€MEHTOB MHOTOTPaHHHMKOB: péOpa, JUaroHayd, YIJbl.
[Inomaas OOKOBOM MOBEPXHOCTH M MOJHOM TMOBEPXHOCTH MPSMOM MPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMON MPU3MBI.
[Inomanes OOKOBOW TOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOW MHpPaMUIbI,
TeopeEMa O oA YCEUEHHON ITUPAMUIBI.

CuMmmeTpuss B NPOCTPAHCTBE. ODJIEMEHTBl CHUMMETPUHM  MPAaBHUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B NPaBUJIBHOM MHOTOIPAHHUKE: CHMMETPHUS
MapajuIeIICIIANENd, CUMMETPHSI IPABUJIBHBIX IPU3M, CHMMETPHUS NPABUIBHOU
ITAPAMUJIBI.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIC, COHAIPABICHHBIE M  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA ¢ BEKTOPAMHU: CIOKEHHE
U BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBolcTBa clnoKeHNs BEKTOPOB. CBOMCTBA YMHOXKEHUSI BEKTOpA HA YHUCIIO.
[loHATHE KOMIUIAaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuio mnapamienenunena. TeopemMa O pPas3loOKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOpaM. IIpsMoyrosmpHass  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatsel BekTopa. CBA3b MEXAY KOOpAMHATAMU BEKTOpAa U
KOOpAMHATAMU TOYEK. YTON MeExIy Bekropamu. CKalsipHOE INPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalenust

[TonaTHs: UUIMHOpPUYECKAs IOBEPXHOCTh, KOHUYECKas IOBEPXHOCTD,
chepuyeckas TMOBEPXHOCTb, OOpasyrolue TMoBepxHocTel. Tema BpaieHUs:
WINHApP, KOHYC, YCEUYEHHBI KOHyC, cepa, map. B3aumHoe pacrnonoxeHue
chepbl W TUJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. MzobpakeHnue Ten
BpallleHUs] Ha IUIOoCKocTU. Pa3BépTka nunmHzapa u KoHyca. Cummerpus chepsl u
niapa.

O0béM. OcHoBHbIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME
OpSAMOYTOJBHOTO Mapajulenenunena v ciueActBus u3 He€. OOBEM mnpsMoil u
HAKJIOHHOW MPHU3MBI, MWIMHJPA, MUpaMuabl 1 KoHyca. OOBEM mmIapa U mapoBOTO
CerMEHTA.

KomOunanuu Ten BpaiieHuss U MHOrorpaHHukoB. [lpu3ma, BhucaHHas B
IWIMHIpP, ONHCaHHAas OKojo muiuHApa. llepeceuenne cdepbl U mapa ¢



wiockocThlo. Kacanue mapa u cdepsl miockocTeio. [loHSTHE MHOTOrpaHHUKA,
OMKMCAHHOTO OKOJIO cdephl, cepbl, BIUCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpaILlCHHUS.

[nomaas MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOMIAJb CPepbl U €€ YacTei.
[TonoOue B mpoctpancTBe. OTHOIIEHHE OO0BEMOB, IUJIOMIAJEH TMOBEPXHOCTEH
nonoousix Guryp. IlpeodbpazoBanue momoOus, romorerus. Pemienue 3amau Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPHUECKUX METO/IOB.

[TocTpoeHue ceueHnii MHOIOIPaHHUKOB U TEJ BPAIICHUS: CEYEHUs LUITUHAPA
(mapannenbHO Y MEPHEHJUKYJISIPHO OCH), CEUEHHs KOHyca (IapajuielibHbIe
OCHOBAHMIO U MIPOXOJSILIUE Yepe3 BEPIINHY), CEUEHHS 11apa, METOAbl OCTPOCHHUS
CEUEHMII: METOJ CJIEI0B, METO/l BHYTPEHHETO MPOEKTUPOBAHUS, METO NEpPEHOca
CEKYILIEHN TIIOCKOCTH.

BekTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHcTBe. Omnepanuu  Haja  BeKTopamMu. BekTopHoe
YMHOXEHUE BeKTOpoB. CBOICTBa BEKTOpPHOro yMHOXeHUs. [IpsMoyrosbHas
cUcTeMa KoopJauHat B nmpocTpaHcTBe. KoopauHarel BekTopa. PasnoxeHnue BekTopa
no Oasucy. KoopIHHATHO-BEKTOPHBI METOA NPHU PEIICHUH TeOMETPUUYECKHUX
3a/1ay.

JIBMKEeHUs1 B IPOCTPAHCTBE

JBwxkenus mpoctpancTBa. OtobpakeHus. J[BuKEHUS UM paBEHCTBO (QUryp.
OOuue cBoiicTBa JBIWKEHUN. Buubl ABUXKEHUN: TMapalieSibHbIA TEepPeHocC,
LHEHTpalbHAsl CHUMMETpPUS, 3€pKaJbHAsi CHUMMETpHUSA, IMOBOPOT BOKPYI MPSIMOM.
[Ipeo6pazoBanus mogodus. [Ipsimas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpaxkaanckoe BociMTaHue:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOUIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO0  4J€Ha  POCCHHMCKOro  oOIlIecTBa,  NPEICTaBICHHE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS DPA3IUYHBIX CTPYKTYp, SBICHUH,
MpOLIEYp TPaXITAaHCKOTO OOIecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMOJCICTBOBATh C COLMAJIbHBIMM WHCTUTYTAMHU B COOTBETCTBUH C UX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) maTpuoTH4eCcKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUMCKON T'Pa’KJAHCKOW HICHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIIIEMY POCCUMCKON MaTeMaTUKH, IIEHHOCTHOE OTHOILIECHUE K
JOCTHKEHUSAM POCCUHCKUX MAaT€MaTUKOB U POCCUMCKON MaTeMAaTHUYECKOM IIKOJIbI,
WCIOJIb30BaHUE ATHUX JIOCTHKEHUM B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU,;

3) IyXOBHO-HPaABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPaBCTBEHHOI'0 CO3HAHMS, 3TUYECKOrO MOBEACHUS, CBS3AHHOI'O C MPAaKTHYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKh U JACATEIbHOCTHIO YYEHOIro, OCO3HAHUE
JUYHOIO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILIETO;

4) acTeTn4YecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOUYAs ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUHA, PACCYKICHUMU, BOCTIPUUMYIUBOCTh
K MaTEMaTUYECKUM aCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocIUTAHHE:

chOpMUPOBAHHOCTh yYMEHHS TPUMEHSATh MATEMAaTHYECKUE 3HAHUSA B
MHTEpEecax 3J0POBOro U 6€30IacHOro o0pa3a *U3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0POBbIO (3I0pPOBOE TNHUTAaHHUE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJIbIXa, peryisipHas ¢puznueckas akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE
P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESATEIHHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TPYHy, OCO3HAHHE IIEHHOCTH TPYJOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  Mpo(ecCHOHANBHOM  AESITENIbHOCTH,  CBSA3aHHBIM €
MaTEeMaTUKOW H €€ TPHIOKECHHUSIMHU, YMEHHE COBEPIIATh OCO3HAHHBIA BBHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,
FOTOBHOCTH M CIHOCOOHOCT K  MAareMaTHU4ecKoMY  OOpa3oBaHUIO U



caM0o0o0pa3oBaHUIO Ha TMPOTSHKEHWHU BCEH KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTEMAaTUUYECKOW HAIIPaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTUYECKOW KYJIbTYphl, TIOHUMaHHE BIIHUSHUS
COLIMATbHO-YKOHOMUYECKUX IPOLIECCOB Ha COCTOSHUE MPUPOIHON M COIUATLHOMN
Cpenbl, OCO3HAHME TII00aIbHOT0 XapaKTepa KOJIOTHYSCKUX MpoOIeM, OpUeHTAIUS
HAa TPUMCHCHHE MaTEMAaTHYECKUX 3HAHMU JJI1 pEHICHUsS 3aJad B 00JacTH
OKpY>KaloIel Cpelibl, IUIAHUPOBAHWE IIOCTYMKOB W OIICHKM WX BO3MOXHBIX
MIOCJIEACTBUM JJIs1 OKPYXKAIOLIEH CPEbL,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIIECTBEHHOM  TMPAKTUKH, IMOHUMaHUWE
MaTeMaTU4YeCKOM HayKu Kak cdepbl 4eJOBEUECKOH JESITEIbHOCTH, ATaloB €€
pa3BUTUS M 3HAYUMOCTH JUISl PA3BUTHSL LUBUJIIU3AIMHU, OBJIAJCHUE S3BIKOM
MaTEeMaTUKH W MaTeMaTUYE€CKOW KYJIbTYpPOM KakK CpEICTBOM IIO3HAHUA MUDa,
TOTOBHOCTh OCYILIECTBIISITh TMPOCKTHYIO W HCCIEAOBATEIbCKYIO JAESTEIbHOCTh
WHJIUBUYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE Y4eOHbIe JeHCTBUSA

ba3oBrbie 1oruyeckue 1eHCTBUA:

BBISIBJISITh M XAapPaKTEPU30BATh CYILECTBEHHbIE MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHWH MEXKAY TMOHATHUSAMHU, (OPMYIUPOBATH
OTIpe/ICIICHHs TIOHATHUM, YCTaHABIMBATH CYIICCTBEHHBIN MPU3HAK KIacCU(BUKAIIIH,
OCHOBaHMs 1711 0000IIIEHHS U CPAaBHEHUSI, KPUTEPUU TTPOBOAMMOTO aHAIIN3a;

BOCIIpUHUMATh,  (OPMYIUPOBAaTH U  MPeoOpa3OBbIBATh  CYKICHUS:
yYTBEpAUTEIbHBIE U OTPULIATETbHBIC, €IMHUYHBIE, YaCTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOMIOJEHUSX M YTBEPXKICHHSX, MpeaaaraTb KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUH;

JIeNaTh BBIBOJBI C MCHOJIb30BAHUEM 33aKOHOB JIOTMKH, JE€IYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKJIIOUEHHUH 110 aHAJIOTUY;

MPOBOAUTH CAMOCTOSATENIBHO JI0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKICHUIM
(MpsiMBbIE U OT TPOTUBHOTO), BHICTPANBATh aPTyMEHTAIINIO, TPUBOJUTH TPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATh COOCTBEHHBIE CYX/IEHUS U BBIBOJIbI;

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BApHAHTOB  pEIICHUWs, BbIOWpaTh HaubOoysee TMOAXOASIUA C  Y4ETOM
CaMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPUEB).



Ba3oBble ucciaenoBareibckue AeiCTBUA:

HCIIOIh30BaTh BOMPOCHI KaK HCCIAEA0BATEIbCKUN HHCTPYMEHT TMO3HAHUS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIHE  MPOTHUBOpPEYHE,  MpodIiEeMY,
yCTaHABIIMBaTh MCKOMOE M JIaHHOE, (hOpPMHUPOBATh THIIOTE3Y, apryMEHTHPOBATh
CBOIO MO3UIMI0, MHEHHE;

MIPOBOJIUTH CAMOCTOSITEILHO CINITAHUPOBAHHBIA YKCIIEPUMEHT, UCCICIOBAHUE
10 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTH4YeCKOro o0beKTa, SIBJICHHUS, TpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBIICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITENTLHO (POpMyNIMpOBaThH O00OOIIEHHUSI W BBIBOJBLI MO PE3yJibTaTaM
NPOBEAEHHOTO  HAOJIOJNCHUS, WCCICAOBAaHHUS, OIEHWBAaTH  JOCTOBEPHOCTH
MTOJIYYCHHBIX PE3yJIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMIPOIECCa, a TaKXKe BBIIBUTATH
MPEANOIOKEHUS O €r0 Pa3BUTUM B HOBBIX YCJIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISIBIIATH JACPUITUTH WH(POpPMAIIMY, JaHHBIX, HEOOXOAUMBIX IIJII OTBETa HA
BOTIPOC U JJIS PEIICHHMS 3a/1a4H;

BBIOMpATh MH(OPMAIINIO U3 UCTOUHUKOB PA3JIMYHBIX TUIIOB, AHAJIU3UPOBATH,
CHUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATh HHGOPMAITUIO PA3IMYHBIX BHJIOB H
dbopM mpeIcTaBICHUS;

CTPYKTYPHpPOBaTh HH(OPMAIHIO, TPEACTABIAThL €€ B pasIuyHBIX (opmax,
WUTIOCTPUPOBATh TpadudIEeCcKu;

OLICHUBATH HaAEKHOCTh uHbopmaru 1o CaMOCTOATEIILHO
c(hOpMYIMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKAaTHBHBIC YHHBEpPCcalbHbIe Y4eOHbIE 1eiiCTBUA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJIEHUS B COOTBETCTBUM C YCIOBUSIMU U
LEeJIIMU  OOLLEHUS, SCHO, TOYHO, I'PAaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHMS B
YCTHBIX M IIHUCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS 0 XOAY pELICHHUs 3aJ1ayu,
KOMMEHTHPOBATh IIOJy4E€HHBIN PE3yJIbTaT;

B XOZ€ OOCYXKIEHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, pelraeMoil 3aiadyu, BbICKA3bIBaThb WJEH, HAIEJIEHHbIE Ha IOUCK
pelIeHus, COIIOCTABIIATh CBOM CYXKICHHUA C CYXKICHUAMHU IPYTHX YYaCTHHUKOB
auanora, OOHapyXMBaTh pa3IMuM€ M CXOACTBO MO3UIMH, B KOPPEKTHOU (opme
(opMyIupOBaTH Pa3HOIJIACHS, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YIbTAThl PEMIEHUS 33a4d, KCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENILHO BbIOMpaTh (hopMaT BBICTYIJICHHS C Y4E€TOM 3ajad
IPE3eHTAlMU U OCOOEHHOCTEN ayIUTOPHH.



PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe el CTBUSA

Camoopranuzanmsi:

COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3aJlaud, BBIOUpaTh CIOCO0 pelieHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
U KOPPEKTHUPOBATh BapUAHThI pElICHUM ¢ y4ETOM HOBOUM MH(OpMAIIHH.

CaMOKOHTP0J1b, SMOLIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMM  TO3HABATEIHHOM  peQIeKCHU  KaK  OCO3HAHUS
COBEPIIIAEMBbIX JCHUCTBUM U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJICTh
crocobamMu CaMOINPOBEPKH, CAMOKOHTPOJIA Tpollecca U pe3ysibTaTa peuieHus
MaTEMaTHYECKOU 3aJ1a4U;

MPEABUETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEIICHUU 337a4H,
BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAaHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIA U YCIOBUAM, OOBSICHATH PUINHBI
JOCTHXKEHUS WM HEJIOCTHXKEHUS PEe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHaS 1eSITEJIbHOCTD:

MOHUMATh U HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONM M WHAMBHUIYaIbHOU
paboThl TMpU pelieHurW Y4YeOHBIX 3aJad, MOpPUHUMATHh IIeJIb COBMECTHOM
JIESITENbHOCTH, TUTAHUPOBATH OPTaHU3AIMI0 COBMECTHON pabOThI, paclpenemsTh
BUJIBI palOT, JOroBapuBaThCs, OOCYXAaTh TIpoLleCC W pe3yibTaT pabdoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBAaTh B TPYMIOBHIX (popMax paboThl (0OCYXIeHUs, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBI» W  HHBIE), BBINOJHATH CBOK 4YacTh paboOThl U
KOOPAMHUPOBATh CBOW JICUCTBHUS C APYTMMH 4YJCHAMU KOMAaHbI, OICHUBATH
KayeCcTBO CBOErO BKJaaa B OOLIMH MPOJAYKT MO KPUTEPHUSIM, cPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJ/IbTATDBI

K xonity 10 kiaacca oOydaronuics HayuYnuTCs:

¢ CBOOOJHO OIEPUPOBATh OCHOBHBIMU TOHSTUSIMU CTEPEOMETPUM  TIPU
pEIIEHUH 3a/1a4 U MPOBEJICHUH MAaTEMATHUYECKUX PACCYXKICHUI;

e IPUMEHSTh AaKCHUOMbBI CTEPECOMETPUM U CICACTBUS W3 HUX MPU PEHICHUU
r€OMETPUUECKHUX 3a]1aY;

e KJIaCCU(DUIIMPOBATHh B3aMMHOE PACIIONIOKEHUE TMPSMBIX B TMPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPSIMBIX U IIOCKOCTEN B MPOCTPAHCTBE;

¢CBOOOJTHO  OMEPHPOBATH  TOHATHSMHU, CBSI3AHHBIMU C  YIJIaMH B
MPOCTPAHCTBE: MEXKAY NPSIMBIMU B TMPOCTPAHCTBE, MEXKIY MPSMOUA U
MJI0CKOCTHIO;



 CBOOO/THO OTEPUPOBATH TOHATHUSMH, CBSI3aHHBIMU C MHOTOIpaHHUKAMU;

«CBOOOIHO pAacro3HaBaTh OCHOBHBIE BHJIbI MHOTIOI'PAaHHUKOB (TpU3Ma,
nupamuza, NpsMOYroJIbHbIN MapajUieNenumen, Kyo);

e KJIACCU(UIIMPOBATh ~ MHOTOI'PAaHHUKHM,  BBIOMpas  OCHOBaHUS  JJs
KJ1Iaccu(puKaIuu;

¢CBOOO/IHO  ONEpUPOBaTh  NOHATHUAMM,  CBSI3aHHBIMU C  CEUEHUEM
MHOTOTPAaHHUKOB IJI0CKOCTbIO;

* BEITIOJHATH MapajuieIbHOE, IICHTPATbHOE U OPTOrOHATBHOE MPOSKTUPOBAHNE
Gburyp Ha MIOCKOCTh, BHITIOIHATH U300paKeHUs (PUTYp HA IIIOCKOCTH;

¢ CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3NUYHBIMA METOJIaMH, BBITIOJIHSITH
(BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y,

e BEIYHCIISTH TUIOMIAIN MTOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MUpaMUIa),
reOMETPUYECKUX TN C TPUMEHEHHEM (HOPMYIT;

¢ CBOOO/THO ONEPUPOBATh MOHITHSIMH: CHMMETPHsI B TPOCTPAHCTBE, IICHTP,
OChb M IUIOCKOCTb CHUMMETPHUH, LEHTP, OCh M IUIOCKOCTh CHMMETPUU
durype:;

«CBOOO/IHO OIEPUPOBATh MOHATHUAMH, COOTBETCTBYIOLIMMHU BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHATH IEUCTBUS HaJl BEKTOPaMH;

epelIaTh 3a7aud Ha JOKa3aTeIbCTBO MAaTEMaTHUYECKUX OTHOIICHUH U
HAXOXKJIEHUE TEOMETPUYECKUX BEJIIMYUH, NMPUMEHSS W3BECTHBIE METOJbI
IpU pElIeHUH MaTEeMaTHYeCKUX 3a/a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CIIO’)KHOCTH;

e [IPUMEHATh MPOCTEHIIME MPOrpaMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPY PEUICHUH CTEPEOMETPUUYECKUX 3a/1a4;

e M3BIIEKaTh, NPeoOpa3oBbIBATh M HHTEPIPETHPOBATH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

e[IPUMEHATH  MOJNydECHHbIE 3HAHUS HA MPAKTHKE: CpPaBHUBATh U
aHAJTM3MPOBATh PEANbHBIC CUTYAIlMH, MPUMEHATh MU3ydeHHBIC MOHSITHS B
mporiecce  IMOMCKa PEIIeHHs MaTeMaTH4ecKH  Cc(hopMylIMpoBaHHON
npoOJIeMbl, MOJEIUPOBATH pealbHBIE CUTYallUd Ha S3BIKE T'€OMETPHH,
UCCIIEZIOBATh MTOCTPOEHHBIE MOJIETHN C HCIOJIb30BAaHUEM I€OMETPHUECKHUX
MOHATHIA M TEOpeM, ammaparta aiareOpbl, pemarh MPaKTHUYECKHE 3aJauH,
CBSI3aHHBIE C HAXO0XK/IEHUEM T'€OMETPUUYECKUX BEJTUUMH;

eMETh TMPENCTaBICHUA OO0 OCHOBHBIX JTamax pa3BUTUSA TEOMETPUU Kak
COCTaBHOM 4acTH (PyHAaMEHTa Pa3BUTHsI TEXHOJIOTHIA.

K konmy 11 kiacca odyvaromuiics HayqYuTCs:



¢ CBOOOJTHO ONEPUPOBATH TMOHSATUSMH, CBSI3aHHBIMU C UWJIMHAPUYECKOM,
KOHMYECKOH U Cc(EepUyYecKOd TOBEPXHOCTAMH, OOBSACHATH CIOCOObI
MOJTyYEHUS;

e OIIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TEJAMHU BpallCHUS: LHUIUHIPOM,
KOHYCOM, c(hepoll u mapom;

e pacrmo3HaBaTh Teja BpamieHus (UINHAP, KOHYC, cepa U 1ap) U 00bICHATD
CIIOCOOBI TTOJTYYEHUS TEJ BPAICHUS;

e KJIACCH(UITMPOBATH B3AUMHOE PACTIONIOXKEHHUE C(Pephl U TIIOCKOCTH;

¢ BBIYUCIISITh BEITUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEJN BpallCHHS,
00BEMBI M TUIOIIAIA TTOBEPXHOCTEH MHOTOIPDAaHHHUKOB W TEJl BpAICHUS,
Tr€OMETPUIECKUX TEJl C MPUMEHEHHEM (HOpMYT;

¢ CBOOOJTHO ONEPUPOBATH TOHSTHSIMHU, CBSI3aHHBIMU C KOMOWHAITUSAMH TE
BpallleHUs] ¥ MHOTOTPaHHUKOB: MHOTOIPAHHMK, BIMCAaHHBIA B cdepy U
OIMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAHHAS] B MHOTOTPAHHUK HIIU TEJIO
BpalllCHMUS;

 BBIYUCIISITH COOTHOIIEHUST MEXAY TUIOMIAISIMU TIOBEPXHOCTEH W 00BEMaMH
IMOTOOHBIX TEI;

e M300paKaTh M3ydyaeMmble (QUTYpHI, BBIOJHATH (BBIHOCHBIE) TIJIOCKHE
YEpTEXU W3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUJI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUSI TEJl BPAILICHHUS;

e M3BIICKAaTh, HWHTEPIPETUPOBATH W TpeoOpa3oBbIBaTh HWHOOPMALHUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (Urypax, MpenCTaBICHHYIO Ha
yepTexax U PUCYHKaX;

 CBOOO/THO OTEPUPOBATH MOHSATHEM BEKTOP B MTPOCTPAHCTBE;

* BBITIOJIHATH OTE€paIiii Ha/l BEKTOPaMHU;

*3a/1aBaTh MIOCKOCTh YPAaBHEHHUEM B JICKAPTOBOM CUCTEME KOOPJMHAT;

e PEIIATh TEOMETPUUECKUEC 33]Ia4M Ha BBIYMCIICHUE YIJIOB MEXIY MPSIMBIMU H
MJIOCKOCTSIMH, BBIYUCIICHUE PACCTOSHUN OT TOYKH JI0 TUIOCKOCTH, B TIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1a NP PEIICHUH;

¢ CBOOOJTHO OMEpPUPOBATh TMOHATUSMH, CBS3aHHBIMA C JBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUMN;

¢ BBITIOJIHATh M300PKCHUSI MHOTOTPAHHUKOB ¥ TEJ BpaIlleHUsS TIpH
MapaajieIbHOM  TEPEHOCE, LEHTPATbHOM CHMMETPHUM, 3€PKATBbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSMOM, TpeoOpa3oBaHUsl MO100US;

¢ CTPOUTH CEUYCHHS MHOTOTPAHHUKOB W TEJ BpAIICHUS: CEYCHHS IMJIMHIpA
(mapaymiensHO M MEePHEHIUKYISIPHO OCH), CEYeHHS KOHYyca (TapaiyiesibHbIe
OCHOBAHHIO U TIPOXOIAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;

¢ CIIOJIb30BaTh METOABl TIOCTPOSHUSI CEUEHUH: METOJ CIEeNO0B, METOJ
BHYTPEHHETO MPOESKTHUPOBAHUS, METO/I IEPEHOCA CEKYILIEH MITOCKOCTH;



e IOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

e IPUMEHATHh TEeOMETpUuecKre (aKThl i1 PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, OPEANOJaraloluX HECKOJbKO IIArOB pEHICHUs, €CIU YCIIOBHS
MPUMEHEHUS 3aJ1aHbl B SIBHOM U HEsIBHOU (hopme;

epelIaTh 33JaYM HA JOKA3aTEIbCTBO MATEMATHYECKHUX OTHOIICHUH H
HAXO0XJIECHUE T€OMETPUYECKUX BEIIMYUH;

e [IPUMEHSATh IPOTPAMMHBIE CPEIACTBA M JJIEKTPOHHO-KOMM YHUKALIMOHHBIE
CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4;

e IPUMEHSATH MOJYYCHHBIEC 3HAHUS HA MPAKTUKE: CPABHUBATH, AHATU3UPOBATH
W OLICHMBATh pPEaJIbHbIE CUTYallMW, MNPUMEHSTh HM3YYCHHBIC TMOHSTHS,
TEOPEMBI, CBOWCTBA B IIPOLECCE IIOMCKA pELIEHHs MaTeMAaTHU4YECKU
c(opMyTUPOBAHHONW TPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTyallud Ha
A3bIKE T€OMETPUU, UCCIIEA0BATh IIOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BaHUEM
TEeOMETPUYECKUX TOHATUH U TEOopeM, ammapara aireOppl, peliaTh
[PAKTUYECKUE 3aJa4yd, CBS3AHHBIE C HAXOXJICHUEM TIE€OMETPUYECKUX
BEJINYMH;

eMETh NpPEJICTaBICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUM Kak
COCTaBHOM 4acTH (yHIaMEHTA Pa3BUTHSI TEXHOJIOTHIA.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
Konrpoasbnsie | IlpakTuyeckue
n/n NporpaMmel Bcero oOpa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
POII, IIOC «Most
1 BBenenue B cTepeoMeTpHio 23 1 IIKOJIa
9 B3anmHoOe pacnoyioxkeHHne NpsMbIX B 6 PO, HOC «Mos mkona»
IPOCTPAHCTBE
3 [TapannenbHOCTh NPSAMBIX U IIOCKOCTEN B 8 1 PO, HOC «Mos mikona»
IIPOCTPAHCTBE
4 IlepneH UK YTIPHOCTh MPAMBIX U o5 1 POII, HOC «Mos mikona
MJIOCKOCTEN B MPOCTPAHCTBE
5 VYTl ¥ paccTosiHUSA 16 1 PIIIL, HOC «Most mkornay»
6 MHOTOrpaHHHKH 7 1 POII, HOC «Mos mikona
7 BekTops! B ipocTpaHcTBE 12 PILI, TIOC «Most mkonay»
8 [ToBTOpEHUE, 000OIICHNE ¥ CHCTEMATH3AIIUS 5 1 POIII, HOC «Mos mxkona»
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM ugpossbie
Ne n/m past Konrpoabnsie | IlpakTnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
PBII, HOC «Mos
1 AHanuTHYecKas reoMeTpust 15 1 IIKOIA
) [ToBTOpeHue, 0600IICHHE U 15 1 P, TOC «Mox
cUcTeMaTU3alus 3HaHuU HIKoa»
PBII, HOC «Mos
3 O0OBEM MHOrOrpaHHHKA 17 1 [IKOIA»
POII, HOC «Mos
4 Tena BpanieHus 24 1 HIKOIIa»
[Tnoraau MOBEpXHOCTH U 00BEMBI POML, HOC «Mos
5 - 9 1 K OJIa
PYTJIBIX T
POII, TOC «Mos
6 JIBrxkeHus S 1 IIKOJIa»
7 [ToBTOpEHuUE, 0000IICHHUE 1 17 1 POL, HOC «Mos
CHCTeMaTu3alus 3HAaHUH HIKO1a»
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 1




HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne KoauuecTBO 9acoB
Mara DJIeKTPOHHBIE N poBbIE
n/ Tema ypoka Kontpoasubie | IlpakTunueckune
Bcero U3y4eHus o0pa3oBaTejibHbIE pecypchl

1 padoThI padoThI
OCHOBHBIC ITpaBHJIA
U300paXkKeHus Ha HOC «Mos mKkoma»
PUCYHKE MJIOCKOCTH, 1 https://lesson.edu.ru/lesson/eafa0a32-1bdb-
MapaJUIEIbHBIX 4654-83dc-
MPSIMBIX (OTpCSKOB), 655e76d52c1f?backUrl=%2F02.3%2F10
CepelIMHBI OTpe3Ka
ITonsatus
CTEPEOMETPHHU:
TOYKa, MpsmMas,
TIJIOCKOCTb,
MIPOCTPAHCTBO. PolI
OcCHOBHBIE ITpaBHIIA 1 https://www.resh.edu.ru/subject/lesson/4756/sta
n300paxeHns Ha rt/
PHUCYHKE TIJIOCKOCTH,
napauieIbHBIX
psSIMbIX (OTPE3KOB),
CepeIMHBI OTpe3Ka
[TonsiTus:
MePECEKAIOIIHN eCS

HOC «Mos mkomna
TIJIOCKOCTH,
HebeceKAIOIecs 1 https://lesson.edu.ru/lesson/5e88f16a-c240-
P H 48cc-9adb-dh2cabObdbf?

npsiMasi ¥ TUIOCKOCTb;
MOJIYIIPOCTPAHCTBO



https://lesson.edu.ru/lesson/eafa0a32-1bdb-4654-83dc-655e76d52c1f?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eafa0a32-1bdb-4654-83dc-655e76d52c1f?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eafa0a32-1bdb-4654-83dc-655e76d52c1f?backUrl=%2F02.3%2F10
https://www.resh.edu.ru/subject/lesson/4756/start/
https://www.resh.edu.ru/subject/lesson/4756/start/
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7

IMousTus:
nepeceKaroImecs
IJIOCKOCTH,
repeceKaronmecs
npsiMasi v TJIOCKOCTh;
MOJIYIIPOCTPAHCTBO

HOC «Mos mxoia»
https://lesson.edu.ru/lesson/71146865-7dc2-
493c-9f03-4a0bbb924hf0

MHoOrorpaHHHKH,
H300pakeHue
MPOCTEUIITNX
MPOCTPAHCTBEHHBIX
uryp,
HECYILECTBYIOIINX
00BEKTOB

POIII
https://www.resh.edu.ru/subject/lesson/5444/

MHororpaHHHUKH,
n3o0pakeHue
MNPOCTEUTITUX
IIPOCTPaHCTBEHHBIX
uryp,
HECYIIECTBYIOIUX
00BEKTOB

POIII
https://www.resh.edu.ru/subject/lesson/6018/

AXCHOMEI
CTEPEOMETPUU U
MepPBBIC CICACTBUS U3
HHUX

AKCHUOMBI
CTEPEOMETPUU U
MepBBIC CICACTBUS U3
HHUX

AKCHOMBI



https://lesson.edu.ru/lesson/71146865-7dc2-493c-9f03-4a0bbb924bf0
https://lesson.edu.ru/lesson/71146865-7dc2-493c-9f03-4a0bbb924bf0
https://www.resh.edu.ru/subject/lesson/5444/
https://www.resh.edu.ru/subject/lesson/6018/

CTEPEOMETPHHU H

IEPBLIC CIICACTBUS U3

Hux. CriocoObl
3aJIaHMs IPSMBIX U
IJIOCKOCTEH B
MIPOCTPAHCTBE.
O06o03HaueHUs
IPSIMBIX U
IJIOCKOCTEH

10

N3o6pakenne
CeUeHUH mUpaMuibl,
Ky0a | MpU3MBI,
KOTOpPBIE ITPOXOAST
yepes ux peéopa.
N3o00paxenue
nepeceueHUs
MOJTYYCHHBIX
TJIOCKOCTEH.
PackpammBanue
MOCTPOCHHBIX
CeueHUl pa3HbIMU
[[BETAMH

POII
https://www.resh.edu.ru/subject/lesson/5444/

11

N300paxeHue
CEYEHUI MUPAMUJIBI,
Ky0a U mpu3Msl,
KOTOpPbIE ITPOXOAST
yepes ux péopa.
N3o0paxenue
NepeceYeHUs

PDOIII
https://www.resh.edu.ru/subject/lesson/4912/



https://www.resh.edu.ru/subject/lesson/5444/
https://www.resh.edu.ru/subject/lesson/4912/

MOJTYYEHHBIX
TJIOCKOCTEH.
PackpammBanue
MTOCTPOECHHBIX
CEYEHUU pa3HbIMU
LBETAMU

12

N3obpaxenue
CeUeHUH mupaMuibl,
Ky0a ¥ MPU3MBI,
KOTOpPBbIE MTPOXOAST
yepes ux péopa.
N3o06pakeHne
nepeceyeHus
MOJTYYSHHBIX
IIJIOCKOCTEHN.
PackpammBanue
MIOCTPOCHHBIX
CEYEHUH pa3sHbIMU
[[BETaMU

HOC «Mos mkoma»
https://lesson.edu.ru/lesson/f3bd5ad9-6473-
4c28-94d2-15cfd5ea83ce

13

N306paxenue
CEYEHUI MUPAMUJIbI,
Ky0a U mpu3Mmsl,
KOTOPBIE MTPOXOSAT
yepe3 ux péopa.
N300paxeHue
nepeceyeHus
MOJIYYCHHBIX
MJIOCKOCTEHN.
PackpammBanue

HOC «Mos mkoma»
https://lesson.edu.ru/lesson/d9b3328c-c979-
4eb5-b5a1-947061908eh0



https://lesson.edu.ru/lesson/f3bd5ad9-6473-4c28-94d2-15cfd5ea83ce
https://lesson.edu.ru/lesson/f3bd5ad9-6473-4c28-94d2-15cfd5ea83ce
https://lesson.edu.ru/lesson/d9b3328c-c979-4eb5-b5a1-947061908eb0
https://lesson.edu.ru/lesson/d9b3328c-c979-4eb5-b5a1-947061908eb0

MTOCTPOECHHBIX
CEUEHUH pa3HbIMU
LBETaMHU

14

Meron cnenoB aiist
MMOCTPOEHUST CEUEHU

HOC «Mos mxoia»

https://lesson.edu.ru/lesson/eb2{786e-ff26-4bfc-

bfb9-f6da8038efd2

15

Merton cienoB mIs
MOCTPOCHUS CEYEHU.
CpoiicTBa
repeceyeHuit
MPSIMBIX U
IIOCKOCTEH

16

MeTtoq ciienoB it
MMOCTPOCHUS CEYEHU.
CBolicTBa
nepeceyeHui
MIPSIMBIX U
MJI0CKOCTEH

17

ITocTpoenue ceuenunii
B IIpamMHu/ie, Kyoe 1mo
TpEM TOYKAM Ha
péopax. Co3nanue
BBIHOCHBIX UepTexei
Y 3aIUCh I11arOB
MOCTPOEHUS

18

[TocTpoenue ceuenuii
B IIUpaMuje, Kyoe 1o
TpEM TOYKaM Ha
péopax. Co3nanue



https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2

BBIHOCHBIX YEpPTEkKE
Y 3aIKCh 11ar0B
ITOCTPOECHUS

19

[TocTpoenue ceuenunii
B UpaMu/e, Kyoe 1o
TpEM TOYKAM Ha
péopax. Co3nanue
BBIHOCHBIX UEpTEXKEH
Y 3aIHCh 11ar0B
MOCTPOEHUS

20

[TocTpoenue ceuenuii
B IUpaMuje, Kyoe 1o
TpEM TOYKaM Ha
péopax. Co3znanue
BBIHOCHBIX YEPTEXKEU
Y 3aIUCh 111aroB
IIOCTPOEHUS

21

IloBTOpEeHue
MJIAHUMETPUH:
Teopema o
IIPOIIOPLIOHAJIBHBIX
orpeskax. [Tlogobue
TPEYTrOJIbHUKOB

22

IToBTOpEHNE
IUTAaHUMETPUU:
Teopema Menenas.
Pacuetsl B ceueHnsax
Ha BBIHOCHBIX
yeprexkax. Mcropus




pa3BUTHS
IJIAHUMETPUHU U
CTEPEOMETPUH

23

Konrtponenas pabora

" AKCMOMBI
CTEpEOMETPHH.
Ceuenug"

24

B3auMHoOe
pacIoIOKEHHE
MPSIMBIX B
IIPOCTPAHCTBE.
CxkpermuBaromuecs
npsmsle. [Ipusnakn
CKpELIMBAOIINXCS
MPSIMBIX.
[TapannensHbie
NpsIMbIE B
IIPOCTPAHCTBE

POII
https://www.resh.edu.ru/subject/lesson/6133/sta
rt/272668/

HOC «Mos mxoia»
https://lesson.edu.ru/lesson/celade96-43f0-
4e20-bala-94fad9f2f254

25

Teopema o
CYIIECTBOBAHUU U
€IMHCTBEHHOCTH
npsAMOM
napajuiebHON
JIAHHOM MPSAMOH,
npoxojsuien yepes
TOYKY IPOCTPAHCTBA
U HE Jexallen Ha
JIAaHHOM TIPSMOIA.
JlemMma o

POII
https://www.resh.edu.ru/subject/lesson/6065/



https://www.resh.edu.ru/subject/lesson/6133/start/272668/
https://www.resh.edu.ru/subject/lesson/6133/start/272668/
https://lesson.edu.ru/lesson/ce1ade96-43f0-4e20-ba1a-94fad9f2f254
https://lesson.edu.ru/lesson/ce1ade96-43f0-4e20-ba1a-94fad9f2f254
https://www.resh.edu.ru/subject/lesson/6065/

nepeceueHun
mapauiCJbHbIX
MMPsAMBIX ITJIOCKOCTBIO

26

[TapannenbHOCTH
TpeX MPSMBIX.
Teopema o Tpéx
napajieabHbIX
npsmbix. Teopema o
CKpELIMBAOIUXCS
HPSIMBIX

POII
https://www.resh.edu.ru/subject/lesson/6065/
HOC «Mos mkoma»

https://lesson.edu.ru/lesson/afd0fb32-eafc-
4bab-beaf-409449af43de

27

[TapannensHOE
MPOEKTHPOBAHHUE.
OCHOBHBIE CBOICTBA
napajuieIbHOro
MIPOCKTUPOBAHMSL.
N3obpaxeHue
pa3HBIX QUTYD B
napajieabHON
MIPOEKIINHU

28

HenTpanbHas
NPOEKIHUs. YTOI C
COHAIIPaBJIEHHBIMU
CTOpOHaMH. YTon
MEX1Y MPSAMBIMU

29

3agauyn HA
JI0Ka3aTeIbCTBO U
HCCIICIOBAHUE,
CBA3AHHBIC C
PacmooKeHHEM



https://www.resh.edu.ru/subject/lesson/6065/
https://lesson.edu.ru/lesson/afd0fb32-eafc-4bab-beaf-409449af43de
https://lesson.edu.ru/lesson/afd0fb32-eafc-4bab-beaf-409449af43de

MPSIMBIX B
MPOCTPAHCTBE

30

ITonsTHs:
NapajyieabHOCTh
HPSIMOU U MIIOCKOCTH
B [IPOCTPAHCTBE.
IIpu3nak
napajjienbHOCTH

npsam Ol M IIOCKOCTH.

CBoiicTBa
napajuieIbHOCTH
MPSIMOM U TIJIOCKOCTH

POIII
https://www.resh.edu.ru/subject/lesson/6133/sta
rt/272668/

HOC «Mos mKkoma»
https://lesson.edu.ru/lesson/33cdfabd-effb-
4ddc-b83d-4881413chel?

31

I'eomerpuueckue
3a/Ja4M Ha
BBIYUCIICHUE U
JI0Ka3aTebCTBO,
CBSI3aHHBIE C
MapajuIeIbHOCTHIO
MPSIMBIX U
IJIOCKOCTEN B
MPOCTPAHCTBE

32

[Toctpoenue
CEYeHHUs,
MIPOXOJALIEr0 Yepe3
JAHHYIO IIPSIMYIO Ha
yepTexe u
napajuieabHOr o
JPYroM npsiIMOM.
Pacuér otHOMIEHNMI



https://www.resh.edu.ru/subject/lesson/6133/start/272668/
https://www.resh.edu.ru/subject/lesson/6133/start/272668/
https://lesson.edu.ru/lesson/33cdfabd-effb-4ddc-b83d-4881413cbe12
https://lesson.edu.ru/lesson/33cdfabd-effb-4ddc-b83d-4881413cbe12

33

[TapannenbHas
MIPOEKITHUSI,
MpUMEHEHUE IS
MOCTPOCHUSI CEUEHU I
Ky0a u
napajuieienumnena.
CaoiicTBa
napajvieienumnena u
MIPU3MBI

34

[TapannenbHbIe
MJIOCKOCTH.
[Tpuznaku
napajuieabHOCTU
JIByX TJIOCKOCTEMN

POII
https://www.resh.edu.ru/subject/lesson/6129/

35

Teopema o
NapajyieIbHOCTH U
€IMHCTBEHHOCTHU
IUIOCKOCTH,
IPOXOJALIEH Yepes
TOUYKY, HE
MPUHAJISKALTYIO
JNAHHOH INIOCKOCTH U
CIICACTBUS U3 HEE

36

CpoiicTBa
napa’suieIbHbIX
IJIOCKOCTEH: O
napajuieIbHOCTH
MIPSIMBIX TIepeCced CHUS
MIpU NIepeceyeHUN

HOC «Mos mkomna
https://lesson.edu.ru/lesson/413f8608-d5el-
49c9-98cc-56e7882ed281



https://www.resh.edu.ru/subject/lesson/6129/
https://lesson.edu.ru/lesson/413f8608-d5e1-49c9-98cc-56e7882ed281
https://lesson.edu.ru/lesson/413f8608-d5e1-49c9-98cc-56e7882ed281

JIBYX MapajiesIbHbIX
IJIOCKOCTEN TPEThen

37

KontponeHas pabora
"[TapaynenbHOCTh
MPSIMBIX U
mockocTen”

HOC «Mos mxkomnay
https://lesson.edu.ru/lesson/eeaOcba? -3fbf-
46dc-863b-971c163ch5e8

38

IToBTOpEHUE:
teopema [Tudaropa
Ha IIJIOCKOCTHU

39

[ToBTOpenue:
TPUTOHOMETPUS
PSIMOYT OJIbHOT'O
TpPEeyroJbHUKA

40

CaoiicTBa Ky0a u
IPSMOYTOJILHOTO
napaiesenunena

41

Brraucienune qjmH
OTpE3KOB B Ky0Oe 1
MPSIMOYT OJIbHOM

napa’suiesienumnesne

42

IlepnenukyssipHOCT
b IIPAMOU U
mockoctu. ITpusnak
HEPIEHIUKYJIIPHOCT
U IPSIMON 1
IUIOCKOCTH

POII
https://www.resh.edu.ru/subject/lesson/4724/
HOC «Mos mkoima»
https://lesson.edu.ru/lesson/fladbfd7-b3c4-
4dee-bd86-261739dbd433

43

[lepnenaukynsipHOCT
b IIPAMOM U
mockoctu. [IpuszHak

POII
https://www.resh.edu.ru/subject/lesson/4757/
HOC «Mos mkomna



https://lesson.edu.ru/lesson/eea0cba7-3fbf-46dc-863b-971c163cb5e8
https://lesson.edu.ru/lesson/eea0cba7-3fbf-46dc-863b-971c163cb5e8
https://www.resh.edu.ru/subject/lesson/4724/
https://lesson.edu.ru/lesson/f1adbfd7-b3c4-4dee-bd86-261739dbd433
https://lesson.edu.ru/lesson/f1adbfd7-b3c4-4dee-bd86-261739dbd433
https://www.resh.edu.ru/subject/lesson/4757/

MEePHEHIUKYISIPHOCT
U pSIMOH U
IIJIOCKOCTH

https://lesson.edu.ru/lesson/b19f16d6-3b28-
4043-97h8-8c7d81318f63

44

Teopema o
CYIIIECTBOBAHHUHU U
€IMHCTBEHHOCTHU
IIPSAMOH,
IIPOXOMSILEN Yepes
TOYKY IIPOCTPaHCTBA
U TEPIEHANKYIIIPHON
K IUIOCKOCTH

HOC «Mos mkoma»
https://lesson.edu.ru/lesson/29832d4a-1fd3-
404d-8edb-c55b7¢7321c8

45

ITnockocTn n
HNEPIEHAUKYIIPHEIE
J50.%¢ pr[MI)IG B
MHOFOFpaHHI/IKaX

PDOIII
https://www.resh.edu.ru/subject/lesson/4748/

46

IInockocTu u
MePIICHIUKYJITPHBIE
UM TIPSIMBIC B
MHOTOTpaHHHUKaX

47

Ilepnennukyisp u
HAaKJIOHHAs.
ITocTpoenue
NEPIICHINKYJIIpa U3
TOYKHU Ha MPAMYIO

POIII
https://www.resh.edu.ru/subject/lesson/6127/

48

[Tepnenaukymnsp u
HaKJIOHHAs.
[Toctpoenue
MEPIEHNKYJIAPA U3
TOYKHU Ha MPIMYIO



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/29832d4a-1fd3-404d-8edb-c55b7c7321c8
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8
https://www.resh.edu.ru/subject/lesson/4748/
https://www.resh.edu.ru/subject/lesson/6127/

49

Teopema o Tpéx
HEePICHIUKYIISIpax
(mpsimast 1 oOpaTHas)

HOC «Mos mxoia»
https://lesson.edu.ru/lesson/01225dc3-3cf5-
416¢-b24d-72682bf6ce22

50

Teopema o Tpéx
NEePIeHINKYIISIpax
(mpsimast 1 oOpaTHast)

HOC «Mos mKkomna
https://lesson.edu.ru/lesson/46e08a4e-4847-
4he7-b5a7-bf41886e8610

51

Yron mexny
CKPEUIMBAIOIINMHUCS
TPSIMBIMH

52

ITouck
MepIEeHIUKYJISIPHBIX
MPSIMBIX C TTOMOIIIBIO
MePIeHIUKY IS PHBIX
IIOCKOCTEH

53

OpToroHajibHOE
MPOCKTHPOBAHUE

54

[Toctpoenue ceueHuit
Ky0a, TpU3MBbl,
[IpaBUJIbHOU
MMAPAMUBI C
IIOMOUIBIO
OpPTOTOHAIBHOU
MIPOEKLIUU

55

[TocTpoenue ceuenuii
Ky0a, IpU3MBI,
IIPaBUIILHOU
MUPaMUIBI C
MTOMOIIBIO
OpTOrOHAIbHOMN



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

IIPOEKIINU

56

Cummertpus B
IIPOCTPAHCTBE
OTHOCHUTEIIBHO
IIJIOCKOCTH.
ITmockoctu
CUMMETPUH B
MHOI'OTpaHHHMKAX

57

ITpusnak
HEPIEHIUKYIJIIPHOCT
U IPSIMOU U
IIJIOCKOCTHU KaK
CIIEZICTBUE
CUMMETPUH

58

[IpaBunbHBIE
MHOTOI'paHHUKH.
Pacuér paccrosuumii
OT TOYKH J10
MJIOCKOCTH

POII
https://www.resh.edu.ru/subject/lesson/4023/

59

IIpaBunbHBIE
MHOTI'OI'PaHHHUKH.
Pacuér paccrosnuit
OT TOYKH 0
IIJIOCKOCTH

HOC «Mos mKkoma»
https://lesson.edu.ru/lesson/4cc48f0f-53a7-
456f-af7f-7df24bdbe51d

60

Croco0OsI OMyCTHTH
eI eHINKYJISPBI:
CUMMETpHUSl, CIIBUT
TOYKH IO
napajuleIbHON



https://www.resh.edu.ru/subject/lesson/4023/
https://lesson.edu.ru/lesson/4cc48f0f-53a7-456f-af7f-7df24bdbe51d
https://lesson.edu.ru/lesson/4cc48f0f-53a7-456f-af7f-7df24bdbe51d

PSMOI

61

Casur 1o
HemapasienbHON
IPSIMOi, N3MEHEHNE
paccTosHUI

62

KonTtponpHas pabora
"TleprienquKyIIpHOC
Thb MPSIMBIX U
IIJIOCKOCTEN B
npocTtpaHcTse"

HOC «Mos mkoma»

https://lesson.edu.ru/lesson/5c2b3e32-669a-
4195-b44d-f11bce36f82a

63

[ToBTOpEHUE: yroa
MEXAY IPSIMBIMHU Ha
IJIOCKOCTH,
TPUTOHOMETPUSI B
MIPOU3BOJILHOM
TPEYTrOJIbHUKE,
TeopeMa KOCHHYCOB

64

IToBTOpEHUE: yroia
MEXIY
CKpPELIMBAIOIIIMHUCS
IpSIMBIMH B
IIPOCTPaHCTBE

65

I'eomerpuueckue
METO/bl BEIYUCIICHUS
yrijla MEXIy
MpSAMBIMHU B
MHOI'OTpaHHHUKAX

66

JIByrpaHHBI yroJI
CBOMCTBO JIMHENHBIX

POII
https://www.resh.edu.ru/subject/lesson/6063/



https://lesson.edu.ru/lesson/5c2b3e32-669a-4f95-b44d-f11bce36f82a
https://lesson.edu.ru/lesson/5c2b3e32-669a-4f95-b44d-f11bce36f82a
https://www.resh.edu.ru/subject/lesson/6063/

YIJI0B JIBYTPAHHOIO
yria

HOC «Mos mxoia»

https://lesson.edu.ru/lesson/1f1b4d5d-3ab4-
427d-8705-4bd68ace37a8

67

IlepnenukyIsipHbIE
mockoctu. CBoiicTBa
B3aHMHO
MePIIeHIUKYJIIPHBIX
TJIOCKOCTEH

68

[TpuszHak
MEePHEHIUKYJISIPHOCT
U TIJIOCKOCTEI;
TeopemMa 0 IpsAMoit
repeceyeHust IByX
IUIOCKOCTEN
MePIeHIUKY IS PHBIX
TPEThEN MIOCKOCTH

POIII
https://www.resh.edu.ru/subject/lesson/4748/
HOC «Mos mkoma»
https://lesson.edu.ru/lesson/785bacf3-937d-
41ed-8263-51d1c4bf249b

69

IIpssmoyronbHbIN
napasuleenuIes;
Ky0; u3MepeHus,
CBOlCTBA
IPSMOYTOJIbHOTO
napajuiesenunena

70

Teopema o
JraroHajn
MPSIMOYT OJILHOT'O
napaJjuiesienunena u
CJIECTBUE U3 HEE

71

Crepeomerpuueckue
" IMMPUKITIATHBIC



https://lesson.edu.ru/lesson/1f1b4d5d-3ab4-427d-8705-4bd68ace37a8
https://lesson.edu.ru/lesson/1f1b4d5d-3ab4-427d-8705-4bd68ace37a8
https://www.resh.edu.ru/subject/lesson/4748/
https://lesson.edu.ru/lesson/785bacf3-937d-41ed-8263-51d1c4bf249b
https://lesson.edu.ru/lesson/785bacf3-937d-41ed-8263-51d1c4bf249b

3aJ1a4M, CBSI3aHHbIE
€O B3aMMHBIM
pacnoiaoKeHueM
MPSIMBIX U TIJIOCKOCTH

72

IToBTOpEHME:
CKPEILUBAOIIHU ECS
IMpsIMBIC,
napasuieibHbIe
IUIOCKOCTH B
CTaHJapTHBIX
MHOTI'OIPaHHUKAX

73

[Tapa mapannenbHbIX
IUIOCKOCTEH Ha
CKPEIIMBAIOIINXCS
MPSIMBIX, PACCTOSTHUE
MEXIY
CKPCIIMBAOIIUMU CA
NpAMBIMHA B ITPOCTBIX
CUTyalluiax

74

PaccrossHue ot TOukHU
JIO INIOCKOCTH,
paccTosiHUE OT
npsAMOH J10
IUIOCKOCTH

HOC «Mos mKkoma»
https://lesson.edu.ru/lesson/9914060c-1518-
4715-ba25-67a468c3e063

75

Brruncienne
pPacCTOSIHUI MEXIY
CKPEILMBAOIIUMHU CS
MPSIMBIMU C
ITOMOIILIO



https://lesson.edu.ru/lesson/9914060c-1518-4715-ba25-67a468c3e063
https://lesson.edu.ru/lesson/9914060c-1518-4715-ba25-67a468c3e063

NIEPIIEHIUKYJIIPH O
IJIOCKOCTH

76

TpéxrpanHslil yrou,
HEepaBEHCTBA JIJIS
TPEXTPaHHBIX YTJIOB.
Teopema Iudaropa,
TEOPEMbI KOCHHYCOB
U CUHYCOB IS
TpEXTpaHHOIO yria

77

DaeMeHTHI
chepudeckoit
TCOMETPHUH:
reoIe3nUECKue
JIMHUH Ha 3eMie

78

KoutponbHas pabota
"Vriabl 1
paccTostHUA"

79

Cucremartuzanus
3HAHUM
"MHoOrorpaHHuK u
€ro 3JICMEHTHI"

80

[Tupamuna. Buas
MUPaAMHU/I.
[IpaBunbHas
nupaMuia

POIII
https://www.resh.edu.ru/subject/lesson/5866/

81

ITpuzma. IIpsmas n
HAKJIOHHAs IIPU3MBI.
IIpaBunbHas npu3mMa

POII
https://www.resh.edu.ru/subject/lesson/5443/

82

[Tpsamoii

HOC «Mos mxkomnay



https://www.resh.edu.ru/subject/lesson/5866/
https://www.resh.edu.ru/subject/lesson/5443/

napajuieyienumnes,
NpSAMOYTOJIbHBIN
napasuieNenumne, Kyo

https://lesson.edu.ru/lesson/313e7b17-dfc7-
403bh-a972-5364c4606a70

Boimykibie
83 MHOTOTPaHHUKH.
Teopema Diinepa
Beinykisie
MHOT'OTPaHHUKH.
84 Teopema Diinepa.
IIpaBunbHBIEC 1
MOJIYyIPaBUIIbHBIC
MHOTOI'PaHHUKH
KonTponsHas padora HOC «Most mkonay
85 "MrororpasmuKu" https://lesson.edu.ru/lesson/53155d80-9927-
4528-8069-845e61973c15
ITonsaTne BekTOpa HA
86 TIJIOCKOCTH U B POl
https://www.resh.edu.ru/subject/lesson/4758/
MIPOCTPAHCTBE
HOC «Mos mkoma»
87 CymMa BEKTOpOB https://lesson.edu.ru/lesson/9a20b1f4-2e8c-
475b-bebf-5b7b4f6754aa
HOC «Mos mKkoma»
88 Pa3HOCTH BEKTOpPOB https://lesson.edu.ru/lesson/9a20b1f4-2e8c-
475b-bebf-5b7b4f6754aa
HOC «Mos mkoma»
[TpaBuio
89 napanneneminena https://lesson.edu.ru/lesson/860a2a3f-4a42-
4ff3-ale8-1f3d962a3d6e
90 YMHOXKEHUE BEKTOpA HOC «Mos mkoma

Ha 4YHCJI0

https://lesson.edu.ru/lesson/3fc9c7fb-7b06-



https://lesson.edu.ru/lesson/313e7b17-dfc7-403b-a972-5364c4606a70
https://lesson.edu.ru/lesson/313e7b17-dfc7-403b-a972-5364c4606a70
https://lesson.edu.ru/lesson/53155d80-9927-4528-8069-845e61973c15
https://lesson.edu.ru/lesson/53155d80-9927-4528-8069-845e61973c15
https://www.resh.edu.ru/subject/lesson/4758/
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/860a2a3f-4a42-4ff3-a1e8-1f3d962a3d6e
https://lesson.edu.ru/lesson/860a2a3f-4a42-4ff3-a1e8-1f3d962a3d6e
https://lesson.edu.ru/lesson/3fc9c7fb-7b06-440d-b510-14b1d3624653

440d-b510-14b1d3624653

Pa3znoxxenue BekTopa
o 6asucy Tpéx

HOC «Mos mxoia»

91 BEKTOPOB, HE https://lesson.edu.ru/lesson/860a2a3f-4a42-
JIGKAIIUX B OJHOMH 4ff3-ale8-1f3d962a3d6e
TJIOCKOCTH
POII
https://www.resh.edu.ru/subject/lesson/5723/
CxansipHoe
92 O3B CLCHIE LOC «Mos mikoma»
P A https://lesson.edu.ru/lesson/4123c3f0-10e4-
4bee-b08a-323a3526de22
Brruucnenune yria HOC «Mos mkoma»
93 MEXTy BEKTOpaMH B https://lesson.edu.ru/lesson/4123c3f0-10e4-
MPOCTPAHCTBE 4bee-b08a-323a3526de22
94 IIpocreiimmue 3a1aun POIII
C BEKTOpamMu https://www.resh.edu.ru/subject/lesson/5724/
. HOC «Mos mxkomnay
[Ipocreiimue 3agaun
95 Tona https://lesson.edu.ru/lesson/83f511fa-9d5a-
© peKTopaMi 4h9-9961-72¢2ad79a327
9% IIpocrelimme 3agaun POIII
C BEKTOpamMu https://www.resh.edu.ru/subject/lesson/6083/
N HOC «Mos mkoma»
[Ipocreiimue 3anaun
97 © BeKTODAMI https://lesson.edu.ru/lesson/dec09c82-4fed-
P 45¢5-8b5¢-5016806132bd
O06o01enue u
98 cUcTEMATU3ALMS
3HaHUI
99 OG6o0menne u

cucreMaTu3anus



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://www.resh.edu.ru/subject/lesson/5723/
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/4123c3f0-10e4-4bee-b08a-323a3526de22
https://lesson.edu.ru/lesson/4123c3f0-10e4-4bee-b08a-323a3526de22
https://www.resh.edu.ru/subject/lesson/5724/
https://lesson.edu.ru/lesson/83f511fa-9d5a-4fb9-9961-72c2ad79a327
https://lesson.edu.ru/lesson/83f511fa-9d5a-4fb9-9961-72c2ad79a327
https://www.resh.edu.ru/subject/lesson/6083/
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd

3HAHUH
100 Hrorosas 1
KOHTpOJIbHas paboTa
O06o0meHue n
101 CHUCTEMAaTHU3ALUS 1
3HaHUMI
O06o0mmenne u
102 CHUCTEMAaTH3aIIMs 1
3HAHUM
OBLIEE KOJIMYECTBO
YACOB I10 102

ITPOTPAMME




11 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacos

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTnyeckune
padoThbI

Jara
H3Y4YeHUH

DJIeKTPOHHBIe NG poBbLIE
o0pa3oBaTe/bHbIC PeCypchl

[ToBTOpEHHE TEMBI
"KoopauHatsl BeKTOpa
Ha IUIOCKOCTH U B
npocTpaHcTae"

[ToBTOpEHME TEMBI
"Ckansipuoe

MPOU3BEICHNE BEKTOPOB"

[ToBTOpEHHE TEMBI
"Bpruncienue yria
MEX1y BEKTOpaMU B
npoctpaHcTae”

[ToBTOpEHUE TEMBI

"V paBHeHUE MPSAMOH,
MPOXOMSIIEN YEPE3 IBE
Touku'" BxoaHou
KOHTPOJIb

YpaBHEHM € TIJIOCKOCTH,
HOpMaJib, ypaBHEHHUE
IJIOCKOCTH B OTPE3KaAX

YpaBHEHH € IIJIOCKOCTH,
HOpMaJlb, ypaBHEHHUE
IJIOCKOCTU B OTpE3Kax

BekTopHoe




IIpOU3Be/IeHI e

JIuHeitHbIe HEpaBEHCTBA,
JIMHEWHOE
MporpaMMHUpPOBaHUE

JIuHeliHble HEPABEHCTBA,
JIMHEWHOE
MpOrpaMMHPOBAaHUE

10

AHamuTHYECKIE METOIbI
pacuéra yriia Mexny
MPSIMBIMU B
MHOT'OTpaHHHKAaxX

HOC «Mos mKkoma»
https://lesson.edu.ru/lesson/01d61361-df8b-
4ab7-8c7e-1473fda56f57
https://lesson.edu.ru/lesson/3246a604-2d23-
4324-b67b-feb7f61458ac

11

AHaIUTHYECKHE METOIbI
pacuéra yriia Mexay
IUIOCKOCTSMU B
MHOTOT'paHHHKAX

12

dopmyJia pacCTOSAHUSA OT
TOYKH J0 MJIOCKOCTH B
KOOpAMHATax

13

Haxoxnenue paccrossHui
OT TOYKH JI0 INIOCKOCTH B
KyoOe

14

Haxoxnenue paccrosHuii
OT TOYKH JI0 TNIOCKOCTH B
MpaBUIbHOW MU paMUIEe

15

KonTponbsHas padora
" AHaTuTHYECKas
reomeTpus"

16

Ceuenus

HOC «Mos mxoia»



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/3246a604-2d23-4324-b67b-feb7f61458ac
https://lesson.edu.ru/lesson/3246a604-2d23-4324-b67b-feb7f61458ac

MHOTI'OI'PaHHHUKOB:
CTaHAapTHBIC
MHOI'OI'PaHHHUKH

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

17

Ceuenus
MHOTOT'PaHHHKOB: METO/I
CJIEOB

HOC «Mos mxkonay
https://lesson.edu.ru/lesson/eb2f786e-ff26-
4bfc-bfb9-f6da8038efd2

18

Ceuenus
MHOTOI'PaHHUKOB:
CTaH/IaPTHBIE MJIOCKOCTH,
MepeceueHus MPsMbIX U
IUIOCKOCTEH

19

HapaJ'IJ'IGJ'IBHBIe IMPpsAMBIC U
IIJIOCKOCTH:
mapajuiCJIbHbIC CCUCHUA

20

[TapannensHble IpsAMBIE U
IUIOCKOCTHU: PACYET
OTHOILICHHI

21

[TapannensHble psMbIE U
IIJIOCKOCTHU: YIJIbl MEXIY
CKpELIMBAOIUMUCS
IPSAMBIMH

22

[lepnenaukyisipHbIe
MIPSIMBIE U INTIOCKOCTH:
CTaHIApPTHBIE ITAPbI
MIEPIEHANKYIAPHBIX
IIJIOCKOCTEN U NPSAMBIX,
CUMMETPUHU
MHOT'OI'PaHHHKOB

23

[IeprieH UK ynsIpHBIE



https://lesson.edu.ru/lesson/d9b3328c-c979-4eb5-b5a1-947061908eb0
https://lesson.edu.ru/lesson/d9b3328c-c979-4eb5-b5a1-947061908eb0
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2

MPSIMBIC U TTIOCKOCTH:
TEOpeMa 0 Tpex
MEePIIEHIUKYIIpax

24

[lepnenaukynsipHbIe
MPSIMBIE U TIJIOCKOCTH:
BBIYUCIICHUS JJIMH B
MHOT'OI'PaHHHMKaX

25

[ToBTOpEeHue: nnowmaau
MHOTOYTOJIbHUKOB,
(hopMYyIIBI 115 TLIIOIIAICH,
co00paXkeHus mogo0us

26

[ToBTOpEHHME: TIOMIAAN
MHOTOYT'OJIbHHKOB,
(hOopMYJIBI IS TLIOIIAICH,
CO00paKkeHHUs Mog00us

27

[ToBTOpEHue: momanu
MHOTOYTOJIbHUKOB,
(hopMyITBI IS TLITOTIAACH,
CO00pakeHUs MO00Us

28

IInomanu ceueHnit
MHOTOT'PaHHHUKOB:
TUIOIIAIM TIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
CO00pakeHUs MoA00us

29

[Inomanu ceuennit
MHOT'OTPAHHHUKOB:
IIJIOLIAH TIOBEPXHOCTEM,
pa3pe3aHusl Ha 4acTH,
CO00pakeHus MOg00us




30

Kontponbhas pabora
"[ToBTOpEHME:
MHOT'OI'PaHHHUKH, CEUCHUS
MHOTOI'paHHUKOB"

31

O0Bém Tena. O0bem
MPSIMOYTOJIbHOTO
napasuiesienurnesaa

POII
https://www.resh.edu.ru/subject/lesson/4904/
HOC «Mos mkoma»
https://lesson.edu.ru/lesson/69a0b0ad-42a7 -
4cf2-bc03-af670f9b9226

32

3amaun 00 yIBOCHUU
Ky0a, 0 KBaJipaType Kyoa;
O TPUCEKIIMH yTJa

33

Crepeomerpruueckue
3aJ1a4yM, CBS3aHHbIE C
00bEMOM

MPSIMOYT OJILHOTO
napajuiesenunena

34

[IpukmanHsie 3agaun,
CBSI3aHHEIE C
BBIYHCIIEHHEM 00BEMa
MPSMOYT OJIbHOTO
napaiiesenuIe/1a

35

O06bEM npsAMOil TPU3MBbI

POIII
https://www.resh.edu.ru/subject/lesson/5629/

36

CrepeomeTpruuecKkue
3aJla4M, CBSI3aHHEIE C
BBIYHCIEHHEM 00BEMOB
MIPSIMOM PU3MBI

HOC «Mos mkomnay
https://lesson.edu.ru/lesson/9146d68c-ba3f-
4906-ba93-2bf74b4c5728

37

IIpuknanHsie 3a1a4u,



https://www.resh.edu.ru/subject/lesson/4904/
https://lesson.edu.ru/lesson/69a0b0ad-42a7-4cf2-bc03-af670f9b9226
https://lesson.edu.ru/lesson/69a0b0ad-42a7-4cf2-bc03-af670f9b9226
https://www.resh.edu.ru/subject/lesson/5629/
https://lesson.edu.ru/lesson/9146d68c-ba3f-4906-ba93-2bf74b4c5728
https://lesson.edu.ru/lesson/9146d68c-ba3f-4906-ba93-2bf74b4c5728

CBsI3aHHBIE C 00BEMOM
MPSIMOUN NTPU3MBI

38

Brraucnenune 006EM0B
TEJI C TOMOIIBIO
ONPEAETEHHOT O
unterpana. O0bém
HAKJIOHHOM MPU3MBI

39

Boruncnenne o0b€Mo0B
TeJI C TOMOIIBIO
OIIPEIEIEHHOr O
unTerpaia. O0bémM
MTUPAMUIBI

40

dopmyna 00bEMa
nupamuabl. OTHOIIIEHHE
00BEMOB ITUPAMUJL C
00IIMM yTJIOM

HOC «Mos mkomnay
https://lesson.edu.ru/lesson/09b75d8c-4c35-
4cfd-90f9-3e52b600b02a

41

®opmyna 06béMa
nupaMuipl. OTHOLIEHHE
00HEMOB TUPAMH]T C
00IIMM yTJIOM

HOC «Mos mkoma»
https://lesson.edu.ru/lesson/622c1197-aeb7-
4716-9118-ae4a5843bbc0O

42

CrepeomeTpuiecKkue
3aJ1a4yu, CBA3aHHBIE C
00BbEMaMU HaKJIOHHON
MIPU3MBI

43

Crepeomerpruueckue
3aJla4y, CBSI3aHHEIE C
00BEMaMU MUPAMUIBI

HOC «Mos mxoia»
https://lesson.edu.ru/lesson/3f98eedd-821e-
43cd-bdcd-2108dcle3dab

44

IIpuknanHbie 3a1a4u MO
teme "O0bEéMBI TEN",



https://lesson.edu.ru/lesson/09b75d8c-4c35-4cfd-90f9-3e52b600b02a
https://lesson.edu.ru/lesson/09b75d8c-4c35-4cfd-90f9-3e52b600b02a
https://lesson.edu.ru/lesson/622c1197-aeb7-4716-9118-ae4a5843bbc0
https://lesson.edu.ru/lesson/622c1197-aeb7-4716-9118-ae4a5843bbc0
https://lesson.edu.ru/lesson/3f98eedd-821e-43cd-bdcd-2108dc1e3da6
https://lesson.edu.ru/lesson/3f98eedd-821e-43cd-bdcd-2108dc1e3da6

CBsI3aHHBIE C 00BEMOM
HaKJIOHHOW TTPU3MBbI

[Ipuknanusle 3a1a4u 10
teme "O0LEMEBI Ten",

45 R
CBSI3aHHBIC C 00BEMOM
MUpaMUu bl
[Ipumenenue 00BEMOB.
46 Boruncnenue pacctosHus
JI0 TJIOCKOCTH
47 KonTtponbsHas pabota
"O0BEM MHOTOrpaHHUKA"
Hummaapuyeckas
IIOBEPXHOCTB,
48 obpas ne PoLI
pasyIot . https://www.resh.edu.ru/subject/lesson/6300/
MUJIMHAPHUYCCKOU
IOBEPXHOCTHU
wiHap. [Ipsmoit
E OBoijI uHIJ)mHzl HOC «Mos mkoma
49 rfyr 0B XEI)' . https://lesson.edu.ru/lesson/a36b7ed5-e60e-
TOTHAIE HOBEPRHOC 4d3e-914c-15b6498b90c6
WIHHIPA
Konnueckas POIII
MMOBEPXHOCTD, https://www.resh.edu.ru/subject/lesson/4903/
50 oOpasyromue HOC «Mos mikoma
KOHHYECKOH https://lesson.edu.ru/lesson/4ac3c941-1160-
nosepxHoct. Konyc 4de7-b279-4e8e94e943ad
Ceuenue KoHyca
HOC «Mos mkomnay
IJIOCKOCTHIO,
ol . https://lesson.edu.ru/lesson/ce23543e-ad22-
rnapajuiesIbHOU

IIJIOCKOCTH OCHOBAHUSA

4a6d-bad8-968b8d49bcbf



https://www.resh.edu.ru/subject/lesson/6300/
https://lesson.edu.ru/lesson/a36b7ed5-e60e-4d3e-914c-15b6498b90c6
https://lesson.edu.ru/lesson/a36b7ed5-e60e-4d3e-914c-15b6498b90c6
https://www.resh.edu.ru/subject/lesson/4903/
https://lesson.edu.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad
https://lesson.edu.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad
https://lesson.edu.ru/lesson/ce23543e-ad22-4a6d-bad8-968b8d49bcbf
https://lesson.edu.ru/lesson/ce23543e-ad22-4a6d-bad8-968b8d49bcbf

52

VYceuéHHblil KOHYC.

N300paskeHne KOHYCOB U

YCEUEHHBIX KOHYCOB

HOC «Mos mxoia»
https://lesson.edu.ru/lesson/4042e696-d7d5-
4028-92ec-716645595d84

53

[Tnomanas 6okoBoM
MOBEPXHOCTHU U MOJTHOMN
MMOBEPXHOCTH KOHYyCa

54

[Tnomaas 6okoBoi
MOBEPXHOCTH U MOJHOU
MMOBEPXHOCTH KOHYCA

55

Crepeomerpuueckue
3a/1auu Ha
J10Ka3aTesbCTBO U
BBIYHUCIICHUE,
MOCTPOCHUEM CEYECHU I
LUIMHAPA, KOHYyCa

56

Crepeomerpruueckne
3a/1a4y Ha
JI0Ka3aTeNbCTBO U
BBIYMCICHHUC,
IIOCTPOEHUEM CEYEHHI
MUJINHIApPA, KOHyCca

57

[IpuknaaHbie 3a1a4H,

CBA3AHHBIC C HUJIMHAPOM

58

[Ipuknannsie 3anauu,

CBA3AaHHBIC C HUJIIMHAPOM

59

Cdepa u map

POII
https://www.resh.edu.ru/subject/lesson/4034/
HOC «Mos mxoia»
https://lesson.edu.ru/lesson/1883b552-3771-



https://lesson.edu.ru/lesson/4042e696-d7d5-4028-92ec-716645595d84
https://lesson.edu.ru/lesson/4042e696-d7d5-4028-92ec-716645595d84
https://www.resh.edu.ru/subject/lesson/4034/
https://lesson.edu.ru/lesson/1883b552-377f-4ab0-8bfa-11ac51bd0e1d

4ab0-8bfa-11ac51bd0eld

60

[lepeceuenue chepsl u
11apa ¢ MI0CKOCTHIO.
Kacanue mapa u chepst
IIJIOCKOCTBIO. Bua n
n300pakeHue mapa

HOC «Mos mxoia»

https://lesson.edu.ru/lesson/d525¢739-2847-

4467-aa79-7bdad419241f

61

[lepeceuenne chepsl u
11apa c MI0CKOCTBIO.
Kacanue mapa u chepst
IJIOCKOCTBIO. Bua n
n300pakeHue mapa

62

VYpaBHenue chepsl.
[Tnomans chepor u €
yacren

63

CummMmertpus chepsl 1
apa

64

Crepeomerpruueckue
3aJauu Ha
JI0Ka3aTeNbCTBO U
BBIYHMCIICHUE, CBSI3aHHBIC
co cepoii u mapowm,
IIOCTPOCHUEM HX
CCYCHUH TNTIOCKOCTHIO

65

Crepeomerpuueckue
3aJauu Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHHE, CBSI3aHHBIC
co cepoit u mapom,
MOCTPOCHHUEM HX



https://lesson.edu.ru/lesson/1883b552-377f-4ab0-8bfa-11ac51bd0e1d
https://lesson.edu.ru/lesson/d525c739-2847-4467-aa79-7bdad419241f
https://lesson.edu.ru/lesson/d525c739-2847-4467-aa79-7bdad419241f

CEUEHUH TLIOCKOCTRIO

66

IIpuknanHsie 3a1a4u,
CBSI3aHHBIE CO cepoil u
mapom

67

[ToBTOpEHUE:
OKPYXHOCTb Ha
IUIOCKOCTH, BEIYHCIICHUS
B OKPY>KHOCTH,
CTaH/IapTHBIE MOJ00M ST

68

Paznnynbie KOMOMHAIIHA
TEeJI BpalllEeHHUs U
MHOT'OTPaHHUKOB

POII
https://www.resh.edu.ru/subject/lesson/4911/
HOC «Mos mkoma»
https://lesson.edu.ru/lesson/d63a983c-ca3c-
4fd8-9013-343e5d0569a4

69

3agaun o teMe "Tena u
MOBEPXHOCTH BpalieHus"

70

3agauu no teme "Tena u
MIOBEPXHOCTH BpaleHus"

71

Kontponbshas pabora
"Tena ¥ MOBEPXHOCTH
BpauieHus"

72

O06bBéM nuIMHIpA.
Teopema 00 00BéMe
IPSMOTO IMJINHAPA

73

Brruucienne 0058M0B
T€JI C IIOMOII[BI0
ONPENENEHHOT O
unrerpana. O0béM
KOHyca

POII
https://www.resh.edu.ru/subject/lesson/4046/



https://www.resh.edu.ru/subject/lesson/4911/
https://lesson.edu.ru/lesson/d63a983c-ca3c-4fd8-9013-343e5d0569a4
https://lesson.edu.ru/lesson/d63a983c-ca3c-4fd8-9013-343e5d0569a4
https://www.resh.edu.ru/subject/lesson/4046/

74

[Tnomaan 60koBOM U
MOJTHOU MOBEPXHOCTHU
KOHYyca

75

Crepeomerpruueckne
3aJjauu, CBA3aHHBIE C
BBIYHCIIEHHEM 00BHEMOB
OUJIMHApA, KOHYCa

76

[IpuknanHbie 3a7a4u 110
teme "OO0BEMEBI U
IUTOIIA/IA TIOBEPXHOCTEN

n

TCII

77

O06béM mapa u mapoBoro
cekropa. Teopema 00
o0bséme mapa. [Tnomaas
cdepsl.
Crepeomerpuueckue
3aJ1a4¥, CB3aHHBIC C
BBIYHCIICHHEM 00BEMOB
1apa, mapoBoro
CerMeHTa M IIapOBOrO
CeKTopa

POII
https://www.resh.edu.ru/subject/lesson/4910/

78

[Ipuknanusie 3a1a44 110
teme "O0bEMEI Ten",
CBsI3aHHBIE C 00BEMOM
mapa u Iomaabo
cdepsl. CoOOTHOMICHUS
MEXAY TIOIIAISIMA
MOBEPXHOCTEN U
00BEMaMu MOTOOHBIX TEJ



https://www.resh.edu.ru/subject/lesson/4910/

79

IlomoOHbIE TCA B
MIPOCTPAHCTRBE.
N3menenue o0béMa ipu
MOA00HH.
Crepeomerpuueckue
3aJla4M, CBS3aHHBIC C
BBIYHCIICHHEM 00BEMOB
TEJ | IO e
IIOBEPXHOCTEN

HOC «Mos mxoima»
https://lesson.edu.ru/lesson/8ae14067-ab4c-
40db-b3a8-a8e8ca33b558

80

KonTponwsHas padora
"[lnomaay moBepXHOCTH
U 00BEMBI KPYTJIBIX TE"

81

JBrxeHus
MPOCTPAHCTBA.
OTtoOpakeHusl.
JIBM>KEHUS U PAaBEHCTBO
¢buryp. Obmme cBoiicTa
JIBIKEHHAHU

POII
https://www.resh.edu.ru/subject/lesson/6297/

82

Bunabe!r nBmkeHni:
napajuieIbHbIN MTEPEHOC,
[IEHTpaJIbHAs] CHMMETPUS,
3epKaJbHAsE CHMMETPHS,
MTOBOPOT BOKPYT HPSIMOi

PDOIII
https://www.resh.edu.ru/subject/lesson/5731/

83

[IpeoGpazoBanus
nonobus. [psamas u
cdepa Ditnepa

84

I'eomerpuueckue 3agaun
Ha TPUMEHEHHE
JIBUKECHUS



https://lesson.edu.ru/lesson/8ae14067-ab4c-40db-b3a8-a8e8ca33b558
https://lesson.edu.ru/lesson/8ae14067-ab4c-40db-b3a8-a8e8ca33b558
https://www.resh.edu.ru/subject/lesson/6297/
https://www.resh.edu.ru/subject/lesson/5731/

85

[IpakTuueckas padota
" | BH>KCHUS
npoctpaHcraa”

86

Ob6o6maronee
noBtropenue 11 noHstuii
1 METOJIOB Kypca
reometpuu 10-11
KJIaCCOB,
cUCTeMaTH3alUs 3HAHUM:
"[TapannensHOCTh
IPSIMBIX U IJIOCKOCTEN B
npocTpaHcTBe"

87

Ob6o6mmaromnee
noBtropenue 11 nonstuii
Y METO 0B Kypca
reometpuu 10-11
KJIaCCOB,
CUCTEMATH3aLUs 3HAHUM:
"BexTopsl B
npocTpaHcTee"

88

O06o06maromiee
noBropeHue 11 nonstuit
U METOJIOB Kypca
reometpuu 10-11
KJIaCCOB,
cucTeMaTHu3alus 3HaHUU:
"Bektopsl B
npoctpaHcTae”

89

O06o06maroiiee




noBropeHue 11 nonstuii
1 METOJIOB Kypca
reometpuu 10-11
KJIaCCOB,
CUCTEMATHU3alIUs 3HAHUM:
"O6beM MHOrOrpaHHuKa"

90

O06o06mmaromee
noBtopeHue 11 nonstuit
¥ METOJIOB Kypca
reometpuu 10-11
KJIaCCOB,
cHCTeMaTH3alus 3HAHUMA:
"O06beM MHOrOrpaHHHKA"

91

Oo6o06matomee
noBtropenue 11 nonstuii
U METOZIOB Kypca
reometpuu 10-11
KJIaCCOB,
CUCTEMATH3alIUs 3HAHUM:
"[Tnomany NOBEpXHOCTH
1 00bEMBI KpYIJIbIX TEN"

92

O06o06mmaroiiee
noBTtopeHue 11 noustuit
U METOJI0B Kypca
reometpuu 10-11
KJIACCOB,
cucTeMaTHu3alusa 3HaHUU:
"[lnomaay MOBEpXHOCTH
1 00BbEMBI KPYTJIbIX TeT"




HToroBas KOHTpOJIbHAS

HOC «Mos mxoia»

93 “Gora https://lesson.edu.ru/lesson/fc813cd1-3340-
p 4260-a2e7-h96h390dbc19
[ToBTOpEeHue, 0600IIcHIE
U CUCTEMATU3aI U
.. HOC «Mos mixona»
3HAHHUHU. OCHOBHBIC
94 o dax https://lesson.edu.ru/lesson/d7a84a3c-afee-
UTYPBL, QAKTEL, 460a-908e-11c8f1h29b97
TEOpEeMBI Kypca
HJIaHI/IMCTpI/II/I
[ToBTOpEeHuUE, 0600IICHIE
U CUCTEMATU3ALUA
. HOC «Mos mkoma»
3HAHUI: OCHOBHBIE
95 O — https://lesson.edu.ru/lesson/0f848a3d-9fd0-
YPHL, ’ 4e09-9a32-fed0fe235caa
TEOpPEMBI Kypca
HHaHI/IMCTpI/II/I
[ToBTOpEeHue, 0600IICHIE
M CUCTEMATH3aIUs HOC «Mos mkoma»
96 3HaHW.3aga4n https://lesson.edu.ru/lesson/423037e0-3415-
TJTAHUMETPUHN U METOBI 473e-93d9-fh71f50d821e
ux peIHCHI/IH
1HOC «Mos mxkonay
3aauu MIaHUMETPUN U
97 O — https://lesson.edu.ru/lesson/94274688-daf3-
AL HX P 4822-9b45-2fc442bc1936
[ToBTOpeHue, 0600ICHIE
" CUCTEMATHU3al U
o HOC «Mos mxoia»
3HaHnit. OCHOBHEBIE
98 https://lesson.edu.ru/lesson/b273973d-35ef-

¢burypsl, GaxTsl,
TEOpeMBI Kypca

CTEPEOMETPHH

4255-a074-8d5ba0561acl



https://lesson.edu.ru/lesson/fc813cd1-3340-4260-a2e7-b96b390dbc19
https://lesson.edu.ru/lesson/fc813cd1-3340-4260-a2e7-b96b390dbc19
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/0f848a3d-9fd0-4e09-9a32-fed0fe235caa
https://lesson.edu.ru/lesson/0f848a3d-9fd0-4e09-9a32-fed0fe235caa
https://lesson.edu.ru/lesson/423037e0-3415-473e-93d9-fb71f50d821e
https://lesson.edu.ru/lesson/423037e0-3415-473e-93d9-fb71f50d821e
https://lesson.edu.ru/lesson/94274688-daf3-4822-9b45-2fc442bc1936
https://lesson.edu.ru/lesson/94274688-daf3-4822-9b45-2fc442bc1936
https://lesson.edu.ru/lesson/b273973d-35ef-4255-a074-8d5ba0561ac1
https://lesson.edu.ru/lesson/b273973d-35ef-4255-a074-8d5ba0561ac1

99

[ToBTOpenue, o6o0LIIeHNE
U cUCTeMaTH3aLus
3HAHUM.
MHOrorpaHHHUKH.

100

[ToBTOpeHue, o6o0IIeHNE
U cHUCTeMaTH3alus
3HaHui. Tenma BpaleHus.

101

3ajauu cTepeoMeTpun u
CIOCOOBI UX PELICHUS

1HOC «Mos mxkonay
https://lesson.edu.ru/lesson/9df54859-5098-
4567-b01c-b733daab872c

102

Hcropus pa3sutus
CTEPEOMETPHUM KaK HAYKH
U €€ poJIb B Pa3BUTUU
COBPEMEHHBIX
UHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102



https://lesson.edu.ru/lesson/9df54859-5098-4567-b01c-b733daab872c
https://lesson.edu.ru/lesson/9df54859-5098-4567-b01c-b733daab872c




